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%— Elll‘eka: The Solver

nyone and H’?W to use Eureka: Some of Eureka’s
everyone who ;rt's :aSSolver y kke_y lfeatures
rOUtinely works With 4 K 3 goic?gfm?;améf formulas
ti d 1. Enter your equation into _ _
equatons neeas the full-screen editor & A series of equations—and
Eureka: The Solver 2. Select the “Solve” command solve for all variables
3 Look at the answer & Constraints (like X has to be
It solves the most com- 4 You're done <or=2
plex equations in seconds.  You can then tell Eureka to g 3f¥n2t'?/nrt9 plot
’ 0 : i NIt conversions
Whefher youre a SCIENtSt,  w fvaluate your solution ™ Maximization and minimization
engineer, financial analyst, = Plot a graph | = problems
student, teacher, or some  ® Sﬁi’:’?tﬁ,"y (f)iﬁ;%rgnttf;erndss;%he & Interest Rate/Present Value
other professional, you u ) disk 1t | calculations
p Y O s o Variables we call “What hap-

need Eureka: The Solver! ® Or all of the above I pens?,” like “What happens if |
Any problem that can be : e change this variable to 21 and

—

expressed as a linear or non-linear |—EuTeka: The Solver if!c;'ludes ‘ that variable to 27?7
equation can be solved with Eureka. | & A full-screen editor
Algebra, Trigonometry and Calculus | o pyii-down menus All this power for only
pr otg/em; ‘?ff_‘ha 55”7p- 150 hand ™ Context-sensitive Help $99.95!
maxigrgli'a%on gngr\;s';;nsiga t/?)rr,v €s ‘ ¥ On-screen calculator | Equation-solving used to be a
roblems, does plot functions, ™ Automatic 8087 math AT (P8 el (2T LS
penera tes repo rg and saves vou co-processor chip support solved that problem.
gn incredib/epaméunt of timey ™ Powerful financial functions Eureka: The Solver is all you
' | ™ Built-in and user-defined gggdg;’and it’s yours for only
— ] al functions . 30!
X-+exp(X) = 10 math and financia ] )
. . ¥ Ability to generate reports That kind of savings you can
solved instantly instead complete with plots and lists calculate with your fingers!
of eventually! & Polynomial finder o ———
Imagine you have to “solve ™ Inequality solutions -
for X, where X + exp(X) = 10, and | , - : [ 1 5005 s 0081 20 v e 8k

you don’t have Eureka: The Solver.  “Introductory price—good through July 1, 1987
What you do have is a problem,
because it's going to take a lot of
time guessing at “X.” Maybe your onl
guesses get closer and closer to the
right answer, but it’s also getting
closer and closer to midnight and
you’re doing it the hard way.

With Eureka: The Solver, there’s
no guessing, no dancing in the dark—
you get the right answer, right
now. (PS: X = 20705799, and
Eureka solved that one in .4 oiver!
of a second!) ' st 0 0

o
» “% BORLAND
g_ —leTfRNATIDNA[
" /
oo (g (o dfféree

(408) 438-8400 TELEX 172373
GF15

For the dealer nearest you or to order by phone call

(800)255-8008

aosa in CA (800) 742-1133 in Canada (800) 237-1136




Turbo Prolog

£ & |f you're at all interested in
artificial intelligence, databases, expert
systems, or new ways of thinking about
programming, by all means plunk down
| your $100 and buy a copy of Turbo
Prolog. gyyce Webster, BYTE 9186 99 |

ew! Turbo Prolog
Toolbox

Our new Turbo Prolog Toolbox™
enhances Turbo Prolog—with more
than 80 tools and over 8,000 lines of
source code that can easily be
incorporated into your programs. It
includes about 40 example programs
that show you how to
use and incorporate your
new tools.

Only

$99.95!
New Turbo Prolog

Toolbox features include:

¥ Business graphic generation

v Complete communications package

v File transfers from Reflex, dBASE I,
1-2-3, Symphony

[¥ A unique parser generator

¥ Sophisticated user-interface design
tools

Turbo Prolog, the natural language
of Artificial Intelligence, is the most
popular Al package in the world with more
than 100,000 users. It's the Sth-generation
computer programming language that _
brings supercomputer power to your IBM
PC and compatibles. You can join the Al
revolution with Turbo Prolog for only
$99.95. Step-by-step tutorials, demo
programs and source code included.

Turbo Prolog: IBM PC, XT, AT or true compatibles. PC-DOS (MS-
DOS) 2.0 or later. 384K Turbo Prolog Toolbox requires Turbo
Prolog 1.10 or higher. Dual-floppy disk drive or hard disk. 512K

It's the complete developer’s
toolbox and a major addition to
Turbo Prolog. You get a wide variety
of menus—pull-down, pop-up, line,
tree and box—so you can choose the
one that suits your application best.
You'll quickly and easily learn how to
produce graphics; set up communica-
tions with remote devices; read
information from Reflex,® dBASE Illl®
Lotus 1-2-3° and Symphony® files,
generate parsers and design user
interfaces. All of this for only $99.95.

'fﬁﬁi'ﬁux

Only
$99.95!

% Turbo Pascal

The power and high performance of
Turbo Pascal is already in the hands of
more than half-a-million people. The tech-
nically superior Turbo Pascal is the de facto
worldwide standard and the clear leader.

The Turbo Pascal family includes:
Turbo Pascal® 3.0

Turbo Tutor® 2.0

Turbo Database Toolbox®
Turbo Editor Toolbox®

Turbo Graphix Toolbox®
Turbo GameWorks®

ew! Turbo Pascal
Numerical Methods
Toolbox

=&
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Turbo Pascal Numerical Methods
Toolbox™

gn VST

Only
$99.95!

What our new Numerical Methods
Toolbox will do for you now:

# Find solutions
to equations

v Interpolations

¥ Calculus: numerical derivatives
and integrals

V| Differential equations

" Turbo Pascal, the worldwide standard in v| Matrix operations: inversions,
high-speed compilers, and family determinants and eigenvalues
V| Least squares approximations
£ € The language deal of the century. ™ Fourier transforms

Jeff Duntemann, PC Magazine sy

8I-1103A

As well as a free demo FFT pro-
gram, you also get Least Squares
Fit in 5 different forms:

1. Power

2. Exponential

3. Logarithm

4. 5-term Fourier

5. 5-term Polynomial

They're all ready to compile
and run.

All this for only $99.95!

System requirements

1BM PC, XT, AT or true compatibles. PC-

DOS (MS-DOS) 2.0 or later. Turbo Pascal

2.0 or later. Graphics module requires
| graphics monitor with IBM CGA, IBM
EGA, or Hercules compatible adapter
card, and requires Turbo Graphix
Toolbox. 8087 or 80287 numeric co-
processor not required, but recom-
mended for optimal performance. 256K

Turbo Pascal 3.0

Includes 8087 & BCD features for 16-bit '
MS-DOS and CP/M-86 systems. CP/M-80
version minimum memory: 48K’ 8087

and 8CD features not available. 128K




ntroducing Turbo

Basic, the high-
speed BASIC you'd
expect from

Borland!

It's the BASIC compiler you've
been waiting for. And it's so fast
that you'll never have to wait
again.

Turbo Basic is a complete devel-
opment environment, it includes a
lightning-fast compiler, an inter-
active editor, and a trace debug-
ging system.

Because Turbo Basic is compat-
ible with BASICA, chances are that
you already know how to use
Turbo Basic.

With Turbo Basic your
only speed is “Full

Speed Ahead’’!

You probably already know us
for both Turbo Pascal® and Turbo
Prolog.™ Well, we've done it again!

We created Turbo Basic,
because BASIC doesn’t have to be
slow.

In fact, building fast compilers is
a Borland specialty; both our Turbo
Pascal and our Turbo Prolog out-
perform all their rivals by factors,
and with Turbo Basic, we're proud
to introduce the first high-speed
BASIC compiler for the IBM*PC. If
BASIC taught you how to walk,
Turbo Basic will teach you how
to run!

The Critics’ Choice

& & Borland has succeeded in l
stretching the language without |
weighing us down with unneces- |
sary details . . . Turbo Basic is the ’
answer to my wish for a simple yet
blindingly fast recreational utility
language . . . The one language
you can’t forget how to use, Turbo
Basic is a computer language for '
the missus, the masters, the ‘
masses, and me.

Steve Gibson, InfoWorid

Borland’s Turbo Basic has advan-
tages over the Microsoft product, |
including support of the high-

speed 8087 math chip.

John C. Dvorak 79 Jl

BIL1O3A
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37 Turbo Basic ™.

Turbo Basic ends the
basic confusion

There’s now one standard:
Turbo Basic.

It's fast, BASICA-compatible, and
because Turbo Basic is a Borland
product, the price is right, the
quality is there, and the power is
at your fingertips. You see, Turbo
Basic’s part of the fast-growing
Borland family of programming
languages—we call it the “Turbo
Family.” Hundreds of thousands of
users are already using Borland’s
languages, so you can’t go wrong.
So join a whole new generation of
smart IBM PC users—get your
copy of Turbo Basic today. You get
an easy-to-read 300+ page
manual, two disks, and a free
MicroCalc spreadsheet—and an
instant start in the fast new world
of Turbo Basic. All of this for only
$99.95—O0rder your copy of Turbo
Basic today!

A technical look at \
Turbo Basic \
Full recursion supported
Standard IEEE floating-point
format .
o Floating-point support, with full
8087 {math co-processor}
integration. Software emulation if
no 8087 present
™ Program size limited only by
available memory (no 64K
limitation)
EGA and CGA 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 1/0 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

LAY

LAQCN
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Free spreadsheet included,
complete with source code!

Yes, we've included MicroCalc, our sample
spreadsheet, complete with source code,
5o that you can get started right away with
a “real program.” You can compile and run
it “as is,” or modify it.

System requirements

1BM PC, XT, AT and true compatibles, PC-DOS (MS-
DOS) 2.0 or later, One floppy drive, 256K.
S ————




25 Turbo C

urbo C: The

fastest, most
efficient and easy-
to-use C compiler at
any price

Compilation speed is more than

7000 lines a minute, which makes
anything less than Turbo C an
exercise in slow motion. Expect

what only Borland delivers: Quality,
Speed, Power and Price.

Turbo C: The C compiler
for amateurs and
professionals

Turbo C: a complete
interactive development
environment

Like Turbo
iy Pascal and

Urce coge | Turbo Prolog,
Turbo C comes
with an interactive editor that will
show you syntax errors right in your
source code. Developing, debug-
ging, and running a Turbo C
program is a snap.

Turbo C: The C compiler
everybody’s been
waiting for. Everybody

Technical Specifications

[ Compiler: One-pass compiler
generating linkable object modules
and inline assembler. Included is
Borland’s high performance “Turbo
Linker.” The object module is com-
patible with the PC-DOS linker. Sup-
ports tiny, small, compact, medium,
large, and huge memory mode/
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
appropriately in the source code.

- . . g ® D H A
If you're just beginning and but the competition o pg\xﬁm sthaiZ\'l'lri?,;rﬁﬁed 50
you've “kinda wanted to learn C,” Borland’s “Quality, Speed, Power that managing Turbo C program
now'’s your chance to do it the easy N Tk B development is highly efficient.
way. Like Turbo Pascal, Turbo C's and Price” commitment isn‘t /dle_ Also includes pull-down menus
£ 'everythin e }'/ou in corporate chatter. The $99.95 price. | and windows.

ol il tag on Turbo C isn't a "typo,” It’s ¥ Links with relocatable object

If you're already programming
in C, switching to Turbo C will
considerably increase your
productivity and help make your
programs both smaller and faster.
Actually, writing in Turbo C is a
highly productive and effective
method—and we speak from exper-
ience. Eureka: The Solver and our
new generation of software have
been developed using Turbo C.

Sieve benchmark (25 iterations)

— 71—
| Turbo € Microsoft® C 4+ Lattice C
——— | i i
Compile time | 3.89 16.37 1390
[ — | = AR TR
| compite and fink time | 9.94 ngos { 27.79
— 1 W1 - — wll I TeEhai,
Execution time 577 951 | 1379
— — - S 4 —
Object code size 274 297 301
=
| Price $99.95 | $450.00 $500.00

real. So if you'd like to learn C in a
hurry, pick up the phone. If you're
already using C, switch to Turbo C
and see the difference for yourself.

System requirements

1BM PC, XT, AT and true compatibles PC-DOS (MS-
DOS) 2.0 or later. One floppy drive. 320K

e -

1

modules created using Borland’s
Turbo Prolog into a single program.

[¥ ANS! C compatible.

M Start-up routine source code
included.

Both command line and integrated
environment versions included.

C}

*Introductory price—good through July 1, 1987

|

Benchmark run on a 6 Mhz I8M AT using Turbo C version 1.0 and the Turbo
Linker version 1.0; Microsoft C version 4.0 and the MS overlay linker version
351, Lattice C version 3.1 and the MS object linker version 3.05.
Al Borland products are rk d trademarks of Borland Int

e

0

: et 108
s 0V ‘

B e

ional, Inc of
P ey

or
Borland ) Analytica, Inc. Other brand and product names are
of thew respective hoiders

oF regl
Copyright 1987 Boriand International BI-1103A

Inquiry 43 for End-Users.
Inquiry 44 for DEALERS ONLY.
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smARTUORK Keeps
Getting Smarier

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
sMARTWORK the most popular
PCB CAD software available. And
thanks to them, smARTWORK keeps
getting better.
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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 smARTWORK. And now that
many customer suggestions have
become a part of the software,
sMARTWORK is an even better
value. That's why we
offer it with a thirty-
day money-back
no-nonsense
guarantee.

Using an Epson or IBM dot-matrix
printer, you can create 2X artwork and
1X or 2X checkplots in a fraction of the
time hand-taping requires

New smARTWORK Features

O Silkscreen layer for component
placement and idenftification

O Text capabilities for all three
layers

O Selectable trace widths and
pad shapes and sizes

O User-definable library

O Ground pianes created with @
single command

O Solder-mask and padmaster
plots generated automatically

O Quick printer 2X checkplots

O Additional drivers for printers

and plofters

O Optional drill-tape and
Gerber photoplotter 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

Current Vefrsions

HIWIRE
SMARTWORK

.

Vv1.0r2
V27

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

The Smart Buy. Guaranteed.

Still priced at $895, sMARTWORK
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
sMARTWORK 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

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

0O 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
plotter

O Optional Microsoft Mouse

Wintek Corporation

1804 South St.

Lafayette, IN 47904

Telephone: (800) 742-6809

In Indiana: (347) 742-8428
Telex: 70-9079 WINTEK CORP UD

= SR |

SMARTWORK  ‘Wintek™ and the Wintek logo are regrstered frodemarks of
Wintek C: “AUCAD™ 15 a regi fademark of Autodesk. InC

Europe. RIVA Teiminals L1d , Engiand, Phone: 04862-71004, Telex: 859502 / Australka: Enterfoinment Audio Ply. Lid, Phone. (08] 363-0454 or {008] 88 8444/ Brazii: Comicro Informatica E Tecnologia Ltda., Phone: (044) 224-5616
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EDITORIAL

All or Nothing in Local Mass Storage
Computer architecture adapts quickly to
different business and social needs. Two
industry pioneers, Bob Metcalfe of 3Com
and Chuck Peddle of Tandon, have intro-
duced new and contrasting products that
illustrate well the adaptability of com-
puter architecture. Metcalfe’s new prod-
uct is an elegant diskless workstation—a
personal computer with no mass storage
of its own. Peddle and his longtime asso-
ciate Bob Taylor developed Tandon’s new
Personal Data Pac—a 30-megabyte re-
movable hard disk drive that you can easi-
ly remove from your personal computer,
carry anywhere, mail, and even drop.
Note that the storage medium itself is not
removable—the platter remains sealed in-
side the drive.

Peddle and Taylor have collaborated on
important projects for several years. Ped-
dle developed the 6502 microprocessor,
the KIM-1, and the Commodore PET.
Immediately before moving to Tandon,
Peddle and Taylor developed the Victor
9000, an outstanding computer whose
success was muted by Victor’s financial
difficulties.

The Personal Data Pac takes local data
storage to new heights because each Pac
can carry your entire computing environ-
ment in one small, convenient package.
The 30-megabyte capacity of each Pac
not only lets you carry large amounts of
data anywhere but also take along all your
software, including terminate-and-stay-
resident applications like Ready! and
SideKick. This makes any computer
equipped with Personal Data Pacs a con-
genial work environment for those who
bring along their own Pacs. Coworkers
can easily exchange all the data relating to
major projects.

The Pacs are shock-resistant to 300
Gs, so the data is secure in a traveler’s
briefcase and even in an overnight ex-
press package. Furthermore, a system
like Tandon’s new IBM PC AT compati-
ble, the PAC 286, which has two slots for
Personal Data Pacs, provides the fastest
and most convenient backup now avail-
able—30 megabytes in two and a half
minutes.

Tandon has designed some interesting
security features into the Personal Data
Pac. A password utility provides optional
password protection for each Pac. Each
Pac has its own coded, permanent serial
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The 3Station diskless workstation.

number. Furthermore, the design of the
Personal Data Pac provides support for
encryption of all the data on the disk.

In an article beginning on page 85,
BYTE editors Jon Erickson, Mike Vose,
and Chuck Weston give further depth and
detail about the new Tandon PAC 286 and
the Personal Data Pac.

Diskless Workstations

The obvious reason for buying a diskless
workstation instead of a normal personal
computer is to enable a company or gov-
ernment agency to keep data secure. If
there is no local removable mass storage
for employees to carry with them, they
will have a hard time walking out with
sensitive financial or military data.

Many companies are selling diskless
workstations. 3Com has just introduced a
particularly nice one, pictured here.
Called the 3Station, the system is a high-
performance AT compatible with a mem-
ory cache for network communications
and battery-backed RAM to configure
the system to the needs of the individual
user.

The 3Station is the brainchild of Bob
Metcalfe, chairman of 3Com and princi-
pal developer of Ethernet. Because there

is no local mass storage, the power sup-
ply for the 3Station is small, the footprint
is tiny, and there is no need for a cooling
fan. The 3Station has the convenience of
built-in networking hardware, and the re-
duced number of components gives it an
attractive price. (More on the 3Station
will appear in the June issue.)

For many computer users, the cost and
security advantages of the diskless work-
station can’t make up for the absence of
local, personal data storage. Bob Met-
calfe stresses that any user on the network
may prefer to use a PC and have local data
storage—there’s nothing about the 3Sta-
tion or other diskless workstations to pre-
vent other network users from having in-
dividual disk drives. Metcalfe argues that
diskless workstations are ideal for some
situations, not mandatory for all.

Nevertheless, diskless workstations do
have some disadvantages. Without local
data storage and the ability to insert a
floppy to try new software, individual
users will experiment less and develop
fewer new solutions to office problems.

Another Voice
During a discussion of diskless worksta-
tions at Esther Dyson’s 1987 Personal
Computer Forum in Phoenix, a voice
from the financial community suggested
a different approach to data security on
networks. Barry Margolius, assistant
vice president, corporate staff, Financial
Information Systems, Merrill Lynch
Pierce Fenner & Smith Inc., pointed out
that giving each workstation its own built-
in, nonremovable hard disk would pre-
vent people from making off with disks of
data and also provide flexibility for each
user. This sounds like a good solution to
us for both user and company or govern-
ment agency.
—Phil Lemmons
Editor in Chief

Important Error Correction

Our April review of 50 dot-matrix
printers contained an important error.
Table 1 greatly overstated the sound in
decibels of all the printers in graphics
mode. Complete corrected data ap-
pears in Review Feedback in this
issue. Our apologies for the error.
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The Next Evolutionary Step
in Communications Software

In the world of communications,
the result of natural selection
isn’t always “terminal”.

You can access your mini computer
using standard terminals. But the
smarter alternative is an IBM* com-
patible PC and SmarTerm terminal
emulation software—an advanced
species of communications software.

Persoft began where most terminal
emulation software companies strive
to end—with exact, feature-for-
feature emulation. Then Persoft
took SmarTerm software to the next
stage of evolution: superiority.

SmarTerm 240, the latest in the
SmarTerm series, not only provides
the ReGIS* and Tektronix* graphics
capabilities of a DEC* VT240* termi-
nal, but adds capabilities that are
only possible through the power
of a PC.

Features like error-free data transfer
(using Kermit or XMODEM protocots)
and programmable softkeys. And now
with the new add-on network kit, you
can communicate through severat
popular networks.

SmarTerm 240 is just one example of
the most advanced line-up of DEC,
Data General* and Tektronix terminal
emulation software in the industry.

Make the “natural selection.” Ask your
local dealer about SmarTerm terminal
emulation software. Or contact:

Persoft, Inc.

465 Science Drive
Madison, WI US.A. 53711
(608) 273-6000
Telex 759491

wJalrews
W13 185
wi3lsews

smarf?’_l/;%: A
VISIT BOOTH 3244
WEST HALL = s =
COMDEX/ATLANTA - persofy

DEC Emulation - Inquiry # 245

DG Emulation - Inquiry # 246 SmarTerm Terminal Emulation Software
... The Natural Selection

“Persoft and SmarTerm are registered trademarks of Persoft, Inc. IBM is a regisiered trademark of International Business Machines, Inc. DEC, VT and ReGIS are trademarks of Digital Equipment Corporation
Tektronix is a registered trademark of Tektronix, Inc. © Persoft, 1987. All rights reserved
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Staff-written highlights of developments in technology and the microcomputer industry.

U.S. Losing Ground in Development of Pure
Semiconductors, NASA Exec Says

The United States is rapidly losing
ground in the development of “pure
semiconductors,” semiconductors
that can be made only in outer space,
NASA administrator James C.
Fletcher says. Fletcher was interviewed
by Microbytes Daily after the dedica-
tion of the NAS (Numerical Aero-
dynamic Simulator) supercomputer
in Moffett Field, CA. “Most of the inter-
est in microgravity semiconductor re-
search,” he said, *“is on the part of Japan
and Germany. The Department of
Defense and NASA want to do things,
but U.S. manufacturers just aren’t
that interested as of yet.”

Fletcher said that the development
of pure semiconductors offers the great-
est commercial opportunity of all
possible microgravity projects (projects
that must be completed in zero-gravi-
ty environments, such as that of a space
station). He said that pure semicon-
ductors, which will be made from galli-
um arsenide (GaAs), are necessary
for the development of cheaper, faster,
and more powerful computers.
Fletcher pointed out that the most exten-
sive research in GaAs development is
taking place in Japan. *“We really have
got to start worrying about this a little

bit,” he said. “Nearly all of our silicon
is purchased from Japan now . . .
and the greatest interest in gallium arse-
nide is in Japan.” Fletcher then com-
mented that, in the U.S., “the Depart-
ment of Defense has a very large
terrestrial program in producing gallium
arsenide, and they have an interest in
producing pure gallium arsenide in
space.”

Key to the development of pure
GaAs semiconductors is the building of
the first U.S. space station, which
would accommodate various micrograv-
ity research projects in addition to
pure semiconductor development. Scien-
tists can do things in a zero-gravity
environment, Fletcher explained, that
simply aren’t possible on Earth, such
as actually mixing gas and water. With
semiconductors, “you want pure gal-
lium arsenide to start with and you add
the appropriate [impure] materials to
make a semiconductor,” he explained.
In response to questions about the
questionable status of the U.S. space sta-
tion project, Fletcher said that *‘not
building the space station would be the
beginning of the end for the manned
U.S. space program,” and with it, the
hope for pure semiconductors.

Walking Two-Legged Robot Controlled

by Personal Computer

At the Spring National Design Engi-
neering Show in Chicago recently, a
professor from Clemson University
(Clemson, SC) demonstrated what is
probably the world’s first walking
two-legged robot. The most impressive
feature of the new rotot is the fact
that it is controlled not by a minicom-
puter or an expensive parallel-pro-
cessing system, but by a personal
computer.

The robot, which is about two feet
tall, is named CURBI, short for Clem-
son University Robot Biped. It was
designed by Yuan Zheng, an assistant
professor at Clemson.

CURBI is controlled by an NCR
PC6, an IBM PC XT-compatible desk-

top computer running at 8 MHz. Ac-
cording to Zheng, the robot uses a 900-
line program and four databases that
take up 512K bytes of memory for each
step. Like humans, the robot takes a
step, momentarily loses its center of
gravity, and then readjusts itself by
planting its foot for the next step.

Zheng suggests that bipedal de-
vices may someday replace wheelchairs,
allowing physically impaired persons
easier access to stairs and uneven out-
door terrain. In addition, a bipedal
robot would have an advantage over
multilegged robots when climbing
ladders or moving around in small con-
fined spaces.

continued

Nanobytes

Maynard Electronics (Cassel-
berry, FL) says it’s working with
several disk drive makers to
develop its ERLL (enhanced run
length limited) as a standard.
ERLL is intended to double the
capacity and speed of a hard
disk drive. Maynard reports it has
sent beta ERLL controller
boards to Seagate, Fuji, Maxtor,
MiniScribe, Newbury Data,
and others. After testing, May-
nard and some of the drive
makers will cooperate on specs
that they hope will become an
industry standard. . . . About
that new DOS from Microsoft
(Redmond, WA), chairman Bill
Gates says it will run on exist-
ing 80286-based machines, will
run most existing applications,
and will “provide developers a
new view of the world.” New
DOS won’t run on 8086/8088
machines or on floppy-based
systems, or on systems with less
than 1 megabyte of RAM. The
new OS is about as big as 500K
bytes. *“Microsoft will evolve
the current-generation operating
system and develop the new
generation of systems software,”
Gates told the Personal Com-
puter Forum. . . . Expertware
(Santa Clara, CA) has its soft-
ware-development products now
running on Sun Microsystems’
Sun-3 line of workstations. The
company says its Configura-
tion Management Toolkit and
Documentation Support Tool-
kit take full advantage of the
Suns’ UNIX operating system
and distributed computing capa-
bilities. . . . Kodak (Roches-
ter, NY) tells Microbytes that
progress is being made in its
quest for a 3'2-inch erasable opti-
cal disk. The disk, which will
hold 50 megabytes, will employ
an optical-magnetic technique
that uses a laser’s optical energy
to thermally alter the disk me-

continued
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dium. On the bigger side of
things, Kodak recently un-
wrapped a system that uses 14-
inch optical disks to store as
much as 1020 gigabytes; each
disk packs 3.4 gigabytes. . . .
ExperTelligence (Santa Barbara,
CA) is offering a version of its
ExperCommon Lisp for educa-
tional use. ExperCommon
Lisp/ED is sold to schools and
students for $195; it has more
than 500 primitives, the company
says, as well as N-dimensional
arrays and an on-line symbolic
debugger. It runs on a Mac
Plus. . . . Tandy (Fort Worth,
TX) brought out OS-9 Level
Two for the Color Computer 3.
The multiuser, multitasking
operating system uses windows
and includes BASIC09 and
utilities. Suggested retail price is
$79.95. . . . Know someone
who has made an “outstanding
contribution to the theory and
practical application of informa-
tion science” ? The folks who
award the annual J.-D. Warnier
Prize for Excellence in Infor-
mation Science want to hear
about him or her. The com-
mittee will accept nominations
until June 1. Write to Gerald
Weinberg, chairman, Warnier
Prize Selection Committee,
1725 Gage Blvd., Topeka, KS
66604. Past winners include
Alan Kay and Enid Mum-
ford. . . . Connections is a
newsletter about networking Mac-
intoshes, aimed at Mac users
who want to swap data with other
microcomputers, minicom-
puters, and mainframes. The bi-
monthly publication costs $60
($70 overseas). Connect with the
staff at P.O. Box 5894, Fuller-
ton, CA 92635, (714) 738-
1492. . . . Telesis Distribut-
ing (Reno, NV) is selling a
video-recording system, de-
signed by Calco Digital Equip-
ment, that can store 1230
black-and-white television-quality
images on a Syquest 10-mega-
byte disk cartridge and offers
random-access capability
(maximum seek time is said to be
one-fifth of a second). An ana-
log-style recording technique
makes the high storage density
possible, the company says. The
Video Image File connects to a
continued
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Erasable Optical Storage Expected

by Year’s End

Look for erasable optical storage to
make its presence felt before the end of
this year, said speakers at the Sys-
tems Design and Integration Conference
in Santa Clara, CA, recently. Several
conference participants agreed that eras-
able optical storage media and drives
will begin appearing in mass quantities
during the second half of 1987.
According to Fred Geyer, general
manager of Magneto-optical Drives and
Media for Verbatim Corp. (Sunny-
vale, CA), a number of Japanese manu-
facturers will introduce 5'%-inch
erasable optical media that provide as
much as 200 megabytes for less than
$1 per megabyte of storage. Typical
media will have 14,000 tracks per
inch, and drives will provide a minimum
access time of 40 ms. Although less

than $1 per megabyte for storage media
is not cheap when compared to cur-
rent magnetic storage costs, manufac-
turers view it as a critical price point.
Geyer went on to say that Verbatim will
have similar evaluation units available
in 1987 but will not begin production
until early 1988.

In other developments related to
optical storage, Phil Devin, a senior ana-
lyst for Dataquest, told conference at-
tendees that he predicts “IBM will an-
nounce a WORM product within the
next 90 days,” but he would not elabo-
rate on his comment. Later in the
day, however, Kenneth Majithia, a de-
sign engineer for IBM’s optical stor-
age division, told Microbytes Daily
that such an announcement was
“news to me.”

Scanners Hit Technical Limits; Need More

Processing Power

Optical scanners, increasingly being
used in desktop publishing and other ap-
plications, have just about reached

their technical limits, said speakers at
the Microsoft CD-ROM Conference

in Seattle. According to Jim Fruchter-
man of Palantir Corp. (Santa Clara,
CA), a manufacturer of midrange scan-
ners, both text-only optical-character
recognition scanners (OCR) and graph-
ics/text document-processing scan-

ners (DPS) have mastered simple char-
acter recognition, the first layer of a
three-part problem. Some scanners have
even mastered the second layer, char-
acter attribute identification (point size,
font, etc.). However, the third and

most technologically difficult layer, said
Fruchterman, is for the machine to
determine what the character means, a
Jjob that requires more processing

power than current scanners have.

Bill Zoellick, director of the Alex-
andria Institute, a nonprofit CD-ROM
center, went on to say that the ability
to determine what the character means is

tied into the concept of pattern recog-
nition where the whole page is scanned.
“This activity is right for technol-
ogies like parallel processing,” he said,
“where one processor is looking at
the pattern on the page, others are look-
ing at the characters, and still others
at the graphics.” Art Crotzer, of TMS
Inc. (Stillwater, OK), a data conver-
sion company that specializes in CD-
ROM applications, added that the
next generation of scanners will incorpo-
rate expert systems and artificial in-
telligence to make pattern recognition
and textual analysis possible. Such
technologies, Fruchterman said, will en-
able scanners to tell the difference
between a 0 (zero) and the letter O or be-
tween the letter 1 and the number 1.
Gary Hendrix, of Symantec
(Cupertino, CA), makers of the Q& A
natural-language database, added that
the technology to *“‘read text and under-
stand it as opposed to just scanning
text is a long way away . . . perhaps a
decade away.”

XLISP Program Plays Risk

Because of its complexity, the Parker
Brothers board game Risk offers a good
model for Al planning systems. Scott
Welser, an engineer at KnowledgeWare
(Ann Arbor, MI), is designing a
plan-generation program to play Risk.

The game is based on a model of
world conquest. Players take turns trying
to conquer countries and attempting

to occupy whole continents. The out-
come of each assault is decided by
rolling dice.

Wesler’s program, called Alex,
was written in XLISP. (XLISP, by the
way, is a low-cost implementation of
LISP written by BIX’s own program-
mer-in-residence, David Betz.) In its

continued



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

B e + Card modemis different.

‘ . It plugs into a short slot,

freeing up a long 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.
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Our free 24-page booklet,” How To Select The Correct Modem,” contains

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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microcomputer via the RS-232C
port. . . . TeleRobotics Inter-
national (Knoxville, TN) report-
edly will start marketing this
month a software package that
writes programs. Course
Builder, which runs on a2 Macin-
tosh, lets you constiuct a pro-
gram using flowcharts and sym-
bols. The software then

converts the input into C

code. . . . Herbert Schoor,
director of Al technology at
IBM, told the IEEE Al Appli-
cations Conference (in Orlando,
FL) that around 90 expert sys-
tems are in use at Big Blue. The
systems tend to be procedural
advisors helping workers perform
diagnostics and usually involve
fewer than 500 rules. One such
program checks disk storage
systems at the firm’s San Diego
factory.

current form, Alex runs on an IBM PC.
Because of the large number of
possible moves in Risk, and the random
nature introduced by the dice, a com-
mon search tree of all possible moves
and countermoves would be practical-
ly impossible to build. As an alternative,
Alex uses a planning system. In this
system, the goal of winning the game is
divided into a series of tasks, which
are subdivided in turn into a series of

subtasks. At each turn in the game,
an Alex’s Task Noticer filters out those
tasks that are not possible to accom-
plish and ranks the desirability of those
that are. Alex then executes the most
desirable of the possible task plans.
Although the program cannot yet
play a full game, it can plan and execute
the beginning moves. Wesler said it
will be relatively easy to add a number
of tasks for finishing the game.

Motorola’s RISC Chip to Include Hundreds

of Instructions

What does Motorola’s semiconductor
group (Austin, TX) do for an encore
after its 68000 series? The 78000
series of RISC processors.

RISC processors have fewer in-
structions for a programmer to use; how-
ever, the ones that are there are fast.
While a true RISC machine might have
only 50 very fast instructions to oper-
ate on, the 78000 is expected to have in

the range of 150 to 200. Additional
chips to “glue” the processor to other
computer elements might also be
forthcoming.

Sources tell Microbytes that the
first Motorola 78000 chips will be avail-
able in limited sampling quantity by
the third quarter of this year. Pricing is
not firm, but it is expected to be in
the low three-digit range.

Notes from the Personal Computer Forum:
Warnock Compares Chips; Kahn Decries ‘Look and Feel’; Kapor Sees

Long Wait for 386 Applications, but Gates Doesn’t

John Warnock, founder of Adobe
Systems (Palo Alto, CA), was asked at
the Personal Computer Forum, held

in Phoenix, to compare the 80386 and
the 68000 family of processors.

“With the 68000, Warnock said, “the
large linear address space is already
there. The transition to the 68020 is very
simple. There is also lots of devel-

oper support from Apple.” He con-
trasted this with the 80386 and the
Microsoft Windows environment.
“There is a cost extracted by Win-
dows in terms of memory. Our applica-
tion is large. The 80386 with Win-
dows is attractive, but the time frame is
the problem.”

Philippe Kahn, president of Bor-
land International (Scotts Valley, CA),
said at the Forum that neither UNIX
nor the new DOS from Microsoft
has a competitive advantage. *“Both
are multitasking,” he said. “Both
are memory-consuming. Both re-
quire high-powered chips. There’s
not a lot of advantage on either side,
and we’re seeing more and more

interest in UNIX.”

Kahn also said he deplores the cur-
rent state of discussions of “look and
feel” litigation in the software indus-
try. “It’s not nice to steal from other
people,” Kahn said. “On the other
hand, it’s terrible if F1 stands for some-
thing different in every single pro-
gram. If there was anything to ‘look and
feel,” Las Vegas would have sued At-
lantic City and would own it.”

The man who helped bring Lotus
1-2-3 to market, Mitch Kapor, forecast a
long wait for application software that
takes advantage of the 80386. “The de-
velopment cycle for applications for
the 80386 is going to be longer than ex-
pected,” Kapor said. ““The 80386
needs the support of a graphics environ-
ment, development tools, and so on.
We’re looking at 1990 before customers
derive significant value from 80386
applications.”

But Bill Gates, chairman of Micro-
soft (Redmond, WA), disagreed. “It
won’t be the 1990s before you see
milestone applications for the 386,

Gates said. “To see what’s coming,

you can look up to software on high-end
workstations. We’ll see some pretty
amazing stuff on 386s before the 1990s.
Basic features of the chip have been
well understood for a long time.”

In a panel discussion on new direc-
tions of applications, Robert Carr, chief
scientist at Ashton-Tate (Torrance,

CA), said, ‘““We’re coming into an era in
which stand-alone products cannot
deliver the benefits users want.”” Carr
also noted, “It’s a fragmented

world now with new DOS, old DOS,
UNIX, and the Macintosh operating
system.”

Paul Allen, cofounder of Microsoft
and now heading Asymetrix (Bellevue,
WA), said, *‘Applications programs
need the ability to represent users’
thought processes in both procedures
and data structures.”

Asymetrix is developing an appli-
cation using a proprietary LISP-like lan-
guage that runs on top of Microsoft
Windows (see Microbytes in the January
issue, page 12).

TECHNOLOGY NEWS WANTED. The news staff at 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 in-
novative uses of that technology. If you know of advances or projecis 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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GOODBYE, IBM..«— -

R B s e g

e L L e—

THANKS FOR THE MEMORIES

Have you ever noticed how time seems
to change everything? Fashions change.
Technology changes. Even the microcom-
puters we use change. Maybe that’s why
so many of our customers are saying
goodbye to 1BM in favor of a “good buy”
from Welis American.

As time goes by, more and more com-
puter users are realizing what an extraor-
dinary value our A#Star 11° truly is. It's
the only AT class microcomputer that can
run at 6, 8, 10 and 12 MHz! It’s also the
only PC/AT compatible that's “network
ready’” Better yet, each A Star 1l now
comes with your choice of keyboards -
the original AT version or the enhanced
“RT” style. Best of all, A Star Il prices
start at only $995!

But what about quality and support?
Don't worry! We've been making micro-
computers longer than IBM! And it shows.
Our A Star® computers have been top

rated by leading industry trade journals.
Even so, we've heard that some “big blue”
old-timers still worry about trading their
IBM “security” blanket for better priced,
higher performance equipment. (Remem-
ber how difficult it was to give up your
baby blanket?) That's why we've arranged

THE AxSTAR 11 IS MADE IN THE USA.

A tar 1 ’

for RCA, one of the world’s largest tech-
nical service organizations with 18,000
employees, to provide low cost, nation-
wide maintenance for our A Star Il.
And if that's not enough, every unit in-
cludes free schematics and a no risk
money-back guarantee.

Still need a blanket? We've got you
covered! Try out one of our A Star II's
and we'll send you one. It's baby blue,
monogrammed and...it's absolutely free!
We'll also include a $395 option, at no
charge, with your first A% Star Il purchase.
This offer is limited, so call or write us to-
day. Just because you'll be saying goodbye
to IBM doesn't mean you'll have to say
goodbye to quality, support or security.
Besides, at least you'll still have your
memories...and your money!

& Wells American.

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

1BM, Personal Computer AT and AT are trademarks of Internat.,onal Business Machines

Inquiry 345
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“Rampage” With 2 Megabytes Of
Memory Is The Perfect Addition
To Our Installed Base Of PC/XTs.

For years we've equipped
all of our PCs with AST products,
like SixPakPlus! But, Debbie
...here in accounting ... needed
more than 640K for her Lotus
1-2-3" expanded memory
spreadsheet. She suggested an

AST Rampage board with two megabytes
of expanded memory.
We bought her the Rampage and the
results were incredible. Now, Debbie is
able to fully use her expanded
memory applications.
Debbie has been promoted.
And now all of our older PCs
and XTs have Rampage boards!”

-~
g vy

“With SixPakPremium/EGA We Have a Versatile,
Multifunction/Memory/Graphics SolutionIn A
Single Slot.

Meet Tony, our Financial Ofticer. He uses
expanded memory for large spreadsheets, a parallel
port for his printer, a serial port for a mouse and
EGA capabilities for eve dazzling color graphics.

His XT is equipped with SixPakPremium/EGA.
It delivers all the features of SixPakPPremium with
complete graphics capabilities—on a single board.
And it's compatible with popular monochrome,
color and enhanced color displays.

Tony has talked about his
graphics capabilities so much

217
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“For New PC/XTs, SixPakPremium™
Gives Us The Right Combination
Of Multifunction Features and
Expanded Memory In A Single Slot.

Today is Jim's first day. His new
PC XT s equipped with AST’s
SixPakPremium. It gives him all
the features of a SixPakPlus and
Rampage—combined intoa
single slot.

Even though Jim only needs

one megabyte of memory now, as he develops his
skills and projects, he'll be able to add a second
megabyte of memory to the
SixPakPremium board.There’s
also a serial port, parallel
port and battery-backed
clock/calendar.

Jim represents a new
generation in the company.
So does SixPakPremium.
They're the future”

ies Boards Give Us

Tailoring

that now other departments are requesting
SixPakPremium/EGA ... Engineering, Sales,
even Advertising.
We trust Tony to know
finances. And he'sfound usa
bargain in SixPakPremium/EGA”’
“How We Increased Our
Productivity With
The AST Premium Series!
To take full advantage
of expanded memory,
AST includes an operat-
ing environment soft-
ware package with
every Premium Series
board.With it Jiim,
Debbie and Tony
can load applications
into memory once in the
morning. Then they're able to
move instantly between the appli-
cations and even execute multiple
tasks at the same time.
For example, they can sorta
dBASE 11" file, calculate a Lotus 1-2-3
spreadsheet and edit a WordStar”
document all at the same time...on the
same PC”

Our PCs!

“Now Get A Special Offer On Lotus Metro!
Buy an AST Premium Series Board
before June 30th and get a special offer on
your purchase of Metro. Metro is a memory-
resident, desktop-management program with
12 accessories and a macro generator. It's designed
to help you save time by providing greater access
to the power of your PC!”
To Learn More Call (714) 863-1480. Or send
the coupon to AST at the address below.
AST markets pmducts worldwide —in Europe call: 441 568 4350, in the Far East call 852 0499 9113, Cunadat
call 416 826 7514 AST, the AST logo, Rampage and SixPakPlus nogistered tidemanks and Promion Senes
and SuxPakPremium tnidemarks of AST Rescarch, inc. Lotus and 1-2-3 rgistered and Motne tridemearks of Lotus

Derelopment Corp dBASE Ul registered tnidemark of Ashton-Tate. WordStar registered tnidemark of
MicrPro International Copyright © 1986 AST Rescarch, Inc. All nghts reserred.

YES! Send me more information today on AST’s Premium Series.
Name
:['ille
»CL)nlpJny
:Addrcss
Cilyjl.llg Zip

Telephone ( )

Send 10; AST Research, Inc., 2121 Alton Avenue,
Irvine, California 92714-4922, Atti: M.C 5/87

AST csconcn
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LETTERS

Subsampling Revealed

In the February BYTE, you published the
article “ Another Approach to Data Com-
pression,” by Robert J. Sciamanda. The
technique he suggests is interesting and
useful to someone who knows what he or
she is doing, as the author obviously
must. Any procedure that helps someone
understand the effects of aliasing in the
data is certainly to be applauded.

However, I offer a caveat about Scia-
manda’s method. It is not *‘data compres-
sion,” as the title implies, but merely
subsampling.

Before any subsampling, one should
plot the spectrum, or at least the Fourier
transform, to see where the power lies. If
there is very little power at high frequen-
cies, then this data can be subsampled. A
much better technique, however, is to fil-
ter the series to suppress the high fre-
quencies entirely, and then subsample.
The reason for this is that if there is a con-
centration of energy at any of the higher
frequencies (that will not be sampled ade-
quately by the lower sampling rate), this
higher frequency power obviously will be
aliased to some lower frequency. For ex-
ample, Sciamanda uses an example of an
accuracy of 0.5 percent in the ‘“recon-
structed” data. Because he knows what
he is doing, this is a safe bet on only 50
samples. However, if someone decided to
do it carefully, and with a longer data set
produced 1000 Fourier frequencies, only
0.1 percent of the energy would be in
each frequency band; therefore, all the
power in five adjacent frequency bands
could be lost or gained at the 0.5 percent
accuracy criterion.

Wilton Sturges
Florida State University
Tallahassee, FL

I Have
In reference to ‘““Anybody Here Seen
Loglan?” by John Hodges (Letters, Feb-
ruary BYTE):

James Cooke Brown is alive and well,
working at the Loglan Institute Inc.

The Loglan Institute Inc.
1701 N.E. 75th St.
Gainesville, FL 32601
(904) 371-9574

John Hodges obviously appreciates the
potentials of the unambiguous parsing
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nature of Loglan in computer program-
ming.

The Institute has several Loglan com-
puter tutors for learning the basic primi-
tives and affixes. Other computer tutorial
programs are being developed. The older
publications are now out of print, but new
materials are being prepared.

The Institute continues to operate on a
shoestring. However, a small group of in-
dividuals continues voluntary contribu-
tions to the Loglan research. Contribu-
tions from Institute members and Jim
Brown cover the necessary overhead. I
am sure new members would be wel-
comed.

Glen B. Haydon
La Honda, CA

Random Questions

In the article ““Testing Intrinsic Random-
Number Generators” (January BYTE),
the authors assert that the IBM PC has
only a single cycle of random numbers, of
length 65,536. This is patently false. To
prove this point, generate a random num-
ber in BASIC, then compare all subse-
quent numbers generated without reseed-
ing the generator, and count the number
of values generated before a duplication is
found. In two lines of code and five min-
utes, I was able to generate well over
100,000 numbers without a duplication.
In less than 15 minutes, more than
250,000 were generated without a dupli-
cation.

The authors also state that Applesoft
Integer BASIC can generate only a single
cycle of 32,767 random numbers. How-
ever, they fail to mention that Applesoft
Integer BASIC can only represent 32,767
positive integers! Is it possible that the
authors testing programs for the PC
rounded the floating-point random num-
bers generated to integers? This is never
stated, but the inference is clear from
their reference to the ““flaws™ of the Inte-
ger BASIC generator.

These inaccuracies call the integrity of
the entire article into question. Amazing-
ly, these conclusions were published be-
fore in “Interfaces.” Were they not ques-
tioned previously?

Either my colleagues and I or the
authors are amazingly naive concerning
the details of various versions of BASIC.
If the authors are defining random num-
bers as positive integers, they could still

have generated more than 65,536 simply
by multiplying the generated numbers by
1 million instead of rounding them.

I hope that either I completely mis-
understood the article or some important
information was inadvertently omitted. If
not, publishing such an article is an insult
to the normally high technical standards
of your publication. I look forward to a
reply concerning this matter.

Dean Shutt
Anchorage, AK

The authors’ response:

My coauthors and I are pleased to re-
spond to the questions that have been
raised. The “inaccuracies” to which Mr.
Shutt refers turn out not to be inaccura-
cies at all. We respond, point by point, as
Sfollows:

1. The IBM PC XT, when testing BASIC
and BASICA, has a single cycle of 65,536
numbers prior to repetition of a se-
quence. The program listing shown below
has been used to verify this finding.

10 DIM X(10),Y(10)

20CLS

100 RANDOMIZE 111

200FOR | = 1TO 10

210 X(l) = RND

220 NEXT |

230 XX = X(1)

250 COUNT =9

260 FOR | = 1 TO 25000

270 YY = RND

271 COUNT = COUNT + 1

272 LOCATE 10,10

273 PRINT USING “#######";COUNT

280 NEXT |

300 FOR | = 1 TO 1000

310 FORJ = 1 TO 1000

320 COUNT = COUNT + 1

325 IF INT(COUNT/100) < >
COUNT/100 GOTO 400

continued
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receives a letter until it is published.




YOU ARE ABOUT T0 BE SEDUCED
BY POWER AND MONEY.

Admit it. You're intrigued
with the idea of C programming.
You may be working in BASIC,
Pascal or Assembler now. But
you're drawn to the power, por-
tability and flexibility of C. And if
money is what motivates you,

create applications.”
~William G. Wong, BYTE, August 1986.

“Let’s Cis a thoroughly professional C
environment loaded with tools and pro-
gramming utilities...another fine Mark
Williams product.”

—Christopher Skelly, COMPUTER

1mag1ne having it all for just $75 LANGUAGE, February 1986
with Mark Williams Let's C.” “Th
¢ Compiler for the 1BM P ~7 e € perfomla'nce a'nd

EVERYTHING YOU COULD und Compalibk \/ A% documentation of the $75

ASK FOR IN A C COMPILER. - . . .)} Let's C compiler rival those of
Let’s C is no mere training 4%, C compilers for the PC currently

tool. It’s a complete, high quality C : being sold for $500...
compiler. With the speed and code A s vt compers highly recommended...

density to run your programs fast
and lean. It won't get you side-
tracked on some quirky aberration of C; Let’s C supports
the complete Kernighan & Ritchie C language—to the
letter. And it comes from the family of Mark Williams

C compilers, the name chosen by DEC, Intel, Wang and
thousands of professional programmers.

POWERFUL UTILITIES ARE A REAL BONUS

Let's C doesn't stop with being a high performance
C compiler. It includes utilities you'd expect to pay extra
for-like a linker and assembler plus the MicroEMACS full
screen editor with source code included. Having the
source code not only allows you to customize the editor, it
offers a close up, fully commented view of C programming
atits best.

REVIEWERS ARE SOLD ON LET'S C, TOO.

“Let’s C is an inexpensive, high-quality program-
ming package...with all the tools you will need to

NEW VERSION 4.0 FEATURES

* Now compiles twice as fast o Full UNIX compatibility and

* Integrated edit-compile cycle; ~ complete libraries
editor automatically points e Many powerful utilities includ-
to errors ing linker, assembler, archiver,

* Includes both small and cc one-step compiling, egrep,
large memory model ;’/; ‘3'2“‘:&:3' )

* Micro ull screen
¢ E%rnggztligpeﬂs- PCand editor with source
o Fast compact code plus © Supported by dozens of third
register variables . ﬁa:ty ||brar|ets ted
® Full Kernighan & Ritchie C 0t Copy protecte
and extensions

60 DAY MDNEY BACK GUARANTEE
NOW AVAILABLE IN CANADA

X" —Marty Franz, PC TECH
g\ JOURNAL, August 1986
2]

ADD THE c¢sd DEBUGGER AND CUT
DEVELOPMENT TIME IN HALF.

Invest another $75 and you've got
Mark Williams revolutionary source level
debugger. csd lets you bypass clunky
assembler and actually debug in C.
That's a big help when you're learning
C and indispensable when you're
programming. csd combines the
interactive advantages of an inter-
preter with the speed of a compiler,
slicing development time in half. This is how Byte Maga-
zine summed it up: “csd is close to the ideal debugging
environment.” William G. Wong, BYTE, August 1986

ARE YOU STILL RESISTING?

If there’s any doubt that now's the time to get your
hands on the power of C, consider Mark Williams 60-day
money back guarantee. You can't lose. But with Let's C
and csd, imagine what you could gain.

Ask for Let’s C and csd at your software dealer’s, in
the software department of your favorite bookstore,
through the Express Program at over 5500 Radio Shack
stores or order now by calling 1-800-MWC-1700*

*In Mllinois call 312-472-6659

Mark
[lT]U Williams
Company
1430 West Wrightwood, Chicago, lllinois 60614

© 1986, Mark Williams Company
Let's C is a registered trademark of the Mark Williams Company
UNIX is a trademark of Bell Labs.

Inquiry 188

MARK WILLIAMS LET’S C. ONLY *75.



Attention all FX80, FX100, JX, RX, & MX owners:

You already own half of
a great printer o=

Dealer
inquiries
welcome.

Now for $79.95 you can own the
rest. You see, today’s new dot
matrix printers offer a lot more
features.

But now, a Dots-Perfect upgrade
kit will make your printer work like
the new models in minutes—at a
fraction of their cost!

Forexample, with a Dots-Perfect
the “dotty” lookis gone! In its place
is NLQ (Near Letter Quality), a
feature that produces printed
characters almost as sharp as a
daisy wheel or laser printer.

NLQ: Like Having Two Printers

NLQis not just “double striking’
It's a completely redesigned letter
form that reshapes each character.
Characters are actually formed
by four times the normal dot
resolution.

And since NLQ can be switched
on or off from the touch of a button,
you can switch modes whenever
you wish.

Installs In Minutes

You can install a Dots-Perfect in
minutes with an ordinary screw-
driver by following our easy-to-
understand illustrated instructions.

All you need do is unplug the
existing chips and replace them
with a Dots-Perfect—that’s all there
istoit!

Doesn't Get In Your Way
Dots-Perfect is easy to operate
because it actually becomes part of

your printer.

It requires no software itself, so it

579.95

can be used with every software
package.

And you control it from the
printer’s existing control panel
buttons.

You can choose from over 160
printing modes like condensed,
double-wide, italic, high-speed
draft, or even combinations. All
switched on and off at the touch
of a button.

Samples shown actual size

abecdefghiJKLM
Cendensed  fine Prine
Emphasized
Double—Wide
ltalics Underline
Or Hundreds of Combinations!

NLQ

Dots-Perfect even has a unique
panel button controlled buffer clear
command.

I.B.M. Graphics

FX, JX and MX versions of Dots-
Perfect will even permit switching
from the standard Epson®character
set to the IBM®Graphics Printer set,
allowing you to print IBM screens
exactly as they appear on your
computer. All three versions have
all Graftrax Plus™ features, even
the MX version.

And, every Dots-Perfect is backed
with a full year’'s warranty.

So, call now toll-free and use your
Visa, MasterCard, or American
Express card.

Don't replace your printer,
upgrade it!

1-800-368-7737

(Anywhere in the United States or Canada)

Sample of
letter with
Dots-Perfect

(Dots-Perfect)

Sample of
lettes wuhou( ‘.. |
Dots-Perfect

#wDresselhau
8560 Vineyard Ave., Ste. 405, Rancho Cucamonga, CA 91730
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L
(714) 945-5600
1AM 12 & reglatered trademark
o ot s

An upgrade kit for EPSON FX, JX, RX, & MX printers

Epson s & regiatered trademark of Epson Amertcs, tnc

LETTERS

330 LOCATE 10,10

340 PRINT USING “#######”-COUNT

400 YY = RND

410IF YY < > XX GOTO 500

415Y(1) = YY

420FORK = 2TO 10

430 Y(K) = RND

440 NEXT K

450 GOTO 600

500 NEXT J

510 NEXT

600 LOCATE 12

610FOR I = 1TO 10

620 PRINT USING “### #########484
HEH BHRBRREBRBRE X ()Y (1)

630 NEXT |

We have not, of course, seen the “‘two
lines of code” Mr. Shutt refers 1o in his
letter, but we firmly stand by our state-
ment. Furthermore, although we find no
evidence for “leading 1ails’ of numbers
prior 1o entering the cvle when using
BASIC or BASICA, failure 1o test for lead-
ing rails of random numbers accounts for
the erroneous claim that the random-
number generator in Applesoft BASIC has
long cvcles. Thus the first paragraph of
the letter is withour basis in fact.

2. In paragraph 2, Mr. Shun seems to
claim that since Applesoft Integer BASIC
can represent 32,767 positive integers,
the random-number generator is there-
Jore exonerated. This comment misses the
point, which is that 32,767 is not a suffi-
ciently long cycle for serious simulation
work. The explanation for the length of
the cycle is completelv irrelevant.
3. Paragraph 2 also questions whether
we may have rounded off floating-point
numbers to integers when testing ran-
dom-number generators. We did not
round off 1o integers, since to do so would
clearly be foolish.
4. In the fourth paragraph, Mr. Shui as-
serts that “'they could still have generated
more than 65,536 simply by multiplying
the generated numbers by 1 million in-
stead of rounding them. "’ Any mathemati-
cal transformation of two equal quantities
vields mwo equal quantities. The problem
of cveles of random numbers cannot be
woided by any transformation, since a
transformation of equal streams of num-
bers leaves vou with numbers thar are
changed in magnitude, bur still equal.
Doan T. Modianos
Robert C. Scor
Larrv W. Cornwell

Inside and Out

I read with interest the article *“Calculat-
ing the Area of an Irregular Shape,” by
Rene Stolk and George Ettershank (Feb-
ruary BYTE). A similar article, “The
Universal Area Calculator™ by Frank Ty-

continued
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A disk each e

o ‘.
month delivered to you... ™
padied with programs for your Apple, IBM PC, C64/128 or Macintosh.

o "
DISCOVER UPTIME. You deserve the best from vour Atleast eight great programs on every disk.
computer. Have the best and save the most with UPTIME. What's the opposite of “downtime™? It's UP-
TIME, of course. Just imagine ... a disk cach
and every month, delivered right to vour door
and packed with programs for vour micro.

We make it easy and inexpensive — a disk each month.
You deserve value. At UPTIME we believe in value. That's
why each month 30,000 people like you enjoy a disk
packed full of programs and information. Subscribe now, with our introductory offer!
Satisfaction guaranteed, or your money back.
Make the verv next disk vours! Fill in the
coupon and return it to us, or simply
call. We'll start vour UPTIME subscrip-
tion immediately.

Make life easier & get more from your computer.
Organize vour life and be more productive with
home management and finance pro-
grams. Have fun learning with our
educational programs and fun
relaxing with games and ad-
ventures. You will find
business, graph-
ics, utilities
& more!

Call

1-800-437-0033
Today!

Inquiry 360
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C Programmers!

db_VISTA: high-speed DBMS
written exclusively for C
NOW offers S@L-based query

High-Speed data retrieval and access. ..
just two benefits of using Raima’s network
model DBMS, db__VISTA. Combine these
design benefits with those of C—speed.
portability, efficiency, and you begin to
understand db__VISTA's real measure...
performance.

Says, Dave Schmitt,
President of Lattice, Inc.

“If you are looking for a sophisticated C
programmer's database, db__VISTAis it. It
lets you easily build complex databases
with many interconnected record types.
Raima’s customer support and documen-
tation is excellent. Source code availability
and a royalty-free run-time is a big plus.’

db_QUERY : new simplicity
retains performance!

db__QUERY, our new C-linkable, SQL-
based, ad-hoc query and report writing
facility ... provides a simple, relational view
of db__VISTA's complex network database.
No lenger will you give up performance for
simplicity ... combine db_QUERY with
db_VISTA ... you have both!

s WritteninC

* Royalty-Free

* Source Code Available

¢ Multi-user and LAN capability

+ Fast B-tree indexing method

+ Transaction processing

+ Faster without Data Redundancy

+ Complete Documentation

+ Operating systems: MS-DOS,
PC-DOS, UNIX, XENIX, SCO XENIX,
UNOS, ULTRIX, VMS

+ C compilers: Lattice, Microsoft, IBM,
DeSmet, Aztec, Computer Innova-
tions, XENIX and UNIX

30-day Money-Back Guarantee

Royalty Free
Price Schedule
db_VISTA db_QUERY
Single-user $ 195 $ 195
Single-user w/Source $ 495 $ 495
Multi-user $ 495 $ 495
Multi-user w/Source  $ 990 $ 990
NEW:
VAX Multi-user $ 990 $ 990
VAX Multi-user
w/Source $1980 $1980

v - —
=
A —

Call Toll-Free Today!

1 (800) db-RAIMA

(that's 1-800-327-2462)
—ORCall 1-206-828-4636

R RAIMA"

CORPORATION

BY57

3055- 112 N.E., Bellevue, WA 98004 USA
(206) 828-4636 Telex: 6503018237 MCI UW
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mon, appeared in the September 1986 is-
sue of Computer Shopper. Both articles
noted that the sign of the area would be
positive if the perimeter were traced in
one direction, and negative if the perime-
ter were traced in the opposite direction.
But both articles failed to mention an im-
portant extension of the area-finding idea
which relies on the sign difference.

Typically, the technique yields a posi-
tive area if the vertices are taken in a
counterclockwise direction, and a nega-
tive area if the vertices are taken in a
clockwise direction. Thus it is possible to
find the area between two closed curves
by traversing the outer curve in a counter-
clockwise direction, making a “cut” to
go from the outer curve to the inner
curve, traversing the inner curve in a
clockwise direction, and returning along
the cut to the outer curve. The user only
needs to- be sure that the cut from the
outer curve to the inner curve is retraced
when returning to the outer curve.

V

—

Of course, this is just a computerized
mechanization of the old surveyor’s area-
finding tool, the planimeter. The tech-
nique is a limiting case of the method for
finding the area of a triangle, which ap-
pears in many analytic geometry texts.

Palmer O. Hanson, Jr.
Largo, FL

Easy as =

BYTE readers may be interested in a lit-
tle-known pair of formulas that can be
used to calculate 7, the ratio of the cir-
cumference of any circle to its diameter.
These simple, fast-converging formulas
were not mentioned in the interesting ar-
ticle ““Computing Pi,"” by David J. Craw-
ford (May 1985 BYTE), nor have I seen
them elsewhere in computing or mathe-
matical literature. Yet they are so simple
and effective that they must have been
discovered and published by others.

To illustrate, it is hard to imagine a
shorter Microsoft BASIC program than
the following one-liner, to compute 7 and
print out intermediate results:

10P=2: FORK=1TO 12:
S=SQR(S+2). P=2+P/S:
PRINT P: NEXT

RUN
2.828427
3.136548
3.141514
3.141591

3.061468
3.140331
3.141573
3.141592

3.121445
3.141277
3.141588
3.141593

The two formulas, used with suitable
starting values, are given as follows:

Lets, =vVs,  +2
and
P=2p /sy

starting with k=1, 5,=0, and p,=2.

It can be shown that the limit of p, is 7
and that this sequence increases mono-
tonically (i.e., each p, is equal to or
larger than its predecessor).

The formulas are derived from sum-
ming the chords of central angles of a unit
circle starting first with a 180-degree
angle, then with two 90-degree angles,
then four 45-degree angles, and so on. It
is intuitively evident that each succeeding
sum of these chords approaches more
closely the arc length of the semicircle,
and hence 7, as an upper bound.

Further, it can be shown that a ¢, can
be defined in terms of the pair of values s,
and p,, to be the sum of outside tangents
parallel to the chords, and will always be
larger than, but decrease monotonically
to, . g, can be calculated jointly with p,
on each iteration to serve as a decreasing
upper bound, matching p, as an increas-
ing lower bound, and pinning the value,
7, between them. g, is calculated as
follows:

q,=2p/s,

Of still further importance, a suitable
“average™ of p, and q,, denoted r,, also
forms a monotonically decreasing se-
quence converging to 7, but twice as fast.
r is two-thirds p, and one-third ¢,, and
given as:

r= (2p,+q)/3

A two-line BASIC program that ex-
hibits p,, gq,, and r,, starts with a 60-
degree angle instead of 180, and reduces
the required iterations from 12 to only 4
by computing and relying on r,, is given
as follows:

10 PRINT “K  P(K)" SPC(8)
“Q(K)" SPC(10) “R(K)":
S=SQR(3):. P=3

20 FOR K=1TO 4: S=SQR(S+2).
P=2+P/S: Q=2+P/S:
R=(2+P+Q)/3: PRINT K;P,Q,R:
NEXT

continued



The Most Powerful LAN
Fits on a Disk.

99% of PC-DOS A Ellcaﬂons Run In a Totally-

Network Power. You knew that someday there would
be a powerful LAN that didnt need old-technology network
boards. It would be fast, easy to install, and run 99% of PC-
DOS software. It would be expandable, provide remote
access, passwerd-protection, and enable you to use inex-
pensive terminals as workstations in a PC-DOS environment.

Dream no more, because the power is here.

lts name is LANLink™ i

A Software-Driven LAN Powerful Enough To Use RS-232
Ports for Network Communications. in development for
over three years, LANLInk™ represents the next generation of
local area networks. All of the loglc which has traditionally
resided on network boards is on LANLink's Satellite and
Server Diskettes.

No additional hardware is required. Inexpensive seriai
ports replace “Kilobuck™ Network interface Boards making
instaliation costs one-third that of a board-driven network.

How To Configure a Smart Network...With Dumb
Terminais, But Without Dedicated Servers. Boasting o
wide variety of configurations, LANLInk™ is most often set up
as a “Star” having up to eight sateliites connected to a cen-
tral, nondedicated server. Larger networks can have multi-
ple servers, supporting a total of 73 or more:network users.

R-LAN™ (Remote-LAN) gives users the ability to interact
with a LANLInk™ network in real time via modem. Plus, if
MultiLink Advanced™ is run on a Satellite, inexpensive
dumb terminals can be used to access network disks, fifes,
and programs.

THE SOFTWARE LIKK, INC./CANADA 250 Cochrane Drive, Suite 12
Tomnto (Markhamy), Ontario L3R687 CALL: 404/477-5480

McttiLinkc is a registered trademark of The Software Link, inc.
LANLink™ MultiLink Advanced™ & R-LAN™ are trademarks of The Software Link, Inc.
18M, PC, & PC-DOS are trademarks of IBM Corp. WordStar 2000,
dBASE IHl, and Lotus 1-2-8 are trademarks of MicroPro, Ashton-
Tate, and Lotus Development Corp., respectively.

Inquiry 366 for End-Users.
Inquiry 367 for DEALERS ONLY.

Transparent Network Environment, lf youknow DOS, you
already know how 1o use LANLink™ COPY ttansfers files
among users, and a 2-drive PC Satellite boots 4-2-3 from the
Servers hard disk with the entry c:lotus. Each satellite’s
access can be limited to specific disks, printers, and sub-
directories. A wide variety of software inciuding Lotus 4-2-3,
dBASE lll, and WordStar 2000 is fully compatible. LANLink™
has a collision-free data transter rate which exceeds
445,000 BPS.

Power Up Your PCs Today. For complete details and the
authorized dealer nedrest you, cail The Software Link TODAY.
The LANLInk™ Starter Kit is $495 and includes modules for
both a Server and a Sateliite. For a limited time, 50 feet of
shieided RS-232 cable will be included free of charge.
Additional Satellite Modules are only $§99, each.

LANLInk™ is immediately available and comes with a
money-back guarantee. VISA, MC, AMEX accepted.

see us ot Booth #4626
(©) LOMBER Spring ‘87 N\

Georgla World Congress Center
< ‘:sw/ /THE SOF RE LINK, INC.
Deveicpers of LA “and MuitiLink* Advanced
8601 Dunwoody Place, Suite 632, Atlanta, GA 30338 Telex 4996147 SWLINK
CALL: 404/998-0700-
Dealer Inquiries Invited

™



LETTERS

RUN
K P(K) Q(K) R(K)
1 3.105829 3.215391 3.142349
2 3.132629 3.15966 3.141639
3 3.13935 3.146086 3.141595
4 3.141032 3.142714 3.141592

Another “‘two-liner” can be used to
compute 7 to 16 digits of accuracy in
Microsoft BASIC. (Exchange NEXT and
PRINT in 20 to see intermediate results.)

10 DEFDBL P - S: DEF
FNP(S,P)=(P+S/P)/2: DEF

FNS(S)=FNP(S,FNP(S,SQR(S))

20 S=FNS(3): P=2:FORK=1TO
12: S=FNS(S+2): P=2+P/S:
NEXT: PRINT P+P/S

RUN
3.141592653589793

The definition of the function FNS(S) in
terms of FNP(S,P) is in lieu of a built-in
double-precision square root function in
Microsoft BASIC. Line 20 is actually the
entire program with FNS( ) used to cal-
culate the square root. Incidentally, 100

dBASE Users:

DON’T GHANGE A THING!
FoxBASE+ does it all.

Ask The Reviewers . - -

Speed, Adds dBA

SE 1l PLUS Compatibility. . -

i i ss.’
wFoxBASE+ Maintains sr"""b"gr the dBASE-compatible cla December 9, 1986.

FoxBASE+ z00ms lo the hea

“FoxBASE + is the fastest an

gLOWS dBASE Il

“FoxBASE + whatsoever!

had with NO changes

WHAT FoxBASE+
CAN DO FOR YOU

= YOU DON'T CHANGE YOUR PRO-
GRAMS. FoxBASE+ runs your dBASE
III PLUS applications more than 6 times
faster without changing one line.

w Forget about conversion woes. You don't
have to do a thing to your databases or
other dBASE files to use FoxBASE+ .

® You don't have to bend over backward to
use FoxBase+ . It's used in exactly the
same, familiar, user-friendly way you use
dBASE III PLUS. As a dBASE user you
already know how to use FoxBASE + .

m FoxBASE + lets you keep using the best
parts of dBASE III PLUS. It's a fully
interactive compiler so you can still use
great features like EDIT, BROWSE, etc.

d easiest-10-useé dBASE prod
__George Goley, Data Based

PLUS AWAY! ... ran every

—James Gate

_Glenn Hart, PC Magazine,

uct on the market.’
Advisor, November, 1986.

dBASE program |

ety Newsletter,

s, Atlanta Data Base Users Soch o mber, 1986.

m FoxBASE + doesn't make you spend hours
compiling and linking your programs like
some “speed-up” products.

u FoxBASE+ runs your compiled programs
twice as fast as Clipper and 3 times faster

nd Multi-user
ney-back
guarantee. Royalty-free runtime
also available.

If you like dBASE 11l PLUS, YOU'LL
LOVE FoxBASE + !!

So call (419) 874-0162 now for the details.
After all .

Nothing Runs Like a Fox.

evaluations of = to 16 digits takes 54 sec-
onds on my Panasonic Sr. Partner in
Microsoft BASIC, but only 6 seconds in
QuickBASIC.

This method provides a practical
means of computing = to extended accu-
racy, using a logically satisfying mathe-
matical derivation based directly on the
definition of w. The derivation requires
only a knowledge of algebra, use of the
Pythagorean Theorem from geometry,
and accepting intuitively that the sum of
an ever-larger number of smaller chords
(and outside tangents) approaches the arc
of the intercepted semicircle as a limit.

The formulas are truly elegant in their
simplicity and illustrate the considerable
power of recursive computation. Their
obvious value as a pedagogical tool
makes it surprising that they are not well
known and used in classrooms.

John T. Godfrey
Punta Gorda, FL

Please Pass the Filename

When programming an application in
BASIC, whether it be interpreted or com-
piled, you often need to pass a filename
or a parameter from the DOS level, or
from a batch file, into the BASIC pro-
gram. Although such a feature is clearly a
necessity, it is not covered in the standard
PC-BASIC, GW-BASIC, or compiled
BASIC. It may, however, be constructed
using the environmental feature of DOS
and, although this is a one-way street
(that is, it works only from DOS to
BASIC), it clearly takes care of the
parameter-passing problem. Now, let’s
get on to business:

The following batch file accepts a file-
name as a parameter, types the file (just
for fun), and then calls a compiled
BASIC program, which could just as well
be an interpreted version of the same.
The BASIC program, in turn, prints the
filename on the screen just to show that it
got the name passed on right.

CALLING SEQUENCE
batch myfile.ext
BATCH FILE

type %1

path %1
parms  (Could be “BASIC PARMS")
COMPILED BASIC PROGRAM

10 'SAVE"PARMS" A
20 PRINT “Pass BATCH parameters to

FoxBASE+ Is a trademark of Fox Software. dBASE Il PLUS

is a trademark of Ashton-Tate. Clipper Is a trademark of BASIC”
b 30 P§="PATHFILNAMS -
ENVIRONS$(P$)

continued
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NALTY,
DAISYWHEEL PRIN TER THAT'S
RIGHT ON THE MONEY.

The Citizen™Premiere™ 35 gives you all the features of a
high-end daisywheel printer, without the high-end price. For 22
hundreds of d%rlgrs less, you get all the s eef and features you'd
expect from other quahty 35 cps daisywheel printers, plus some-
thmino one else can give you. The same precision and engineer-
ing t at g0 into our timepieces.
our software is compatible with a Diablo® 630, the .
NEC 3 90, or the Qume® Sprint® 11+, it’s already set up to drive b
a Premiere 35 without a bit of problem
The Premiere 35’s LCD display spells out operations and {
errors in plain English. Its unique paper loading system makes )
work easy. And its built-in, variable-width tractor is a feature
/ you'd normall% have to pay extra for. More than enough reasons }
4+ to make your buying decision split-second. °
-y For more precise information, call 1-800-556-1234 Ext. 34.
» Or, in California, 1-800-441-2345 Ext. 34. P
b ', The Premiere 35. A valuethat will lead you to only one :

conclusion. It’s about time. R C T Z ~
©1986 Citizen America Corporation. Citizen, the Citizen logo, I I E N
and Premiere 35 are trademarks of Citizen Watch Co., Ltd.

Diablo is a registered trademark of Xerox Corpa’.mcn.

Corporion Ry T Ty e Pnntersthat run like clockwork.
: -

i~
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LETTERS

40 IF FILNAM$ < >" " THEN 60

50 INPUT “No filename passed.
Please enter filename manually”,
FILNAMS

60 PRINT FILNAMS

70 'Here comes the program !

80 END

The first BASIC line is my convention
of remembering the name of the program
whenever I want to resave a new version.

One significant problem is the possi-
bility of getting an “‘Out of environment
space” error message. I have not yet
found a way to increase the available envi-
ronment space from my BATCH pro-
gram. I hope someone can, without re-
sorting to too much assembly code.

Thorleif Bundgaard
Maarslet, Denmark

Information Wanted
I am an occupational therapist at a Reha-
bilitation Center in Burlington, Vermont.
I would be interested in any informa-
tion regarding computers and the

handicapped.

Julie Sonack, OTR
Doguesbriand Unit, OT Dept,
1 So. Prospect St.
Burlington, VT 05401

I’m interested in finding out more about

how computers can enhance or improve
the quality of life for mentally retarded

and developmentally disabled individ-
uals. I'd welcome any information on
computers and handicapped individuals.

Helen Emmons

Eastern Oregon Training Center

Mental Health Division

2525 Westgate

Pendleton, OR 97801

FIXES

MSC/pal

In the February What’s New section, on
page 46, we stated that the program
MSC/pal was copy-protected. However,
according to the MacNeal-Schwendler
Corp., it is not.

UMI and the RTX Robot Arm

We have a new price and a U.S. address
for the RTX robot arm mentioned by
Dick Pountain in his BY TE U.K. column
in the March issue. The price is £6800,
or $12,000 U.S., with a 30 percent dis-
count for educational users. In the
U.S., contact UMI Inc., 3135 South

State St., Ann Arbor, MI 48104; phone
(313)995-5115.

Correction
On page 90 of *“The Apple Macintosh IT"
article in the April issue, the sentence be-

ginning “A read or write . . . begins
with a START* . . .” should read: “A
read or write . . . begins with a START*

cycle, followed by multiple bus cycles to
transfer data . . .” NuBus presents the
address with the START* cycle, not dur-
ing the data transfer.

Wayward Diodes

If you want to get the IRCOMM receiver
diagrammed in figure 5 on page 106 of
our February issue to work, find all three
instances of diode 1N4148, and reverse
the way each is oriented in the schematic.

2-Bit Correction

In the article *“Low-Cost Image Process-
ing” in the March issue, our description
of the EGA board for the IBM PC was
flawed. The maximum resolution of the
EGA is 640 columns by 350 rows of 4-bit
pixels, not 6-bit pixels as we reported.
Although the EGA does have a palette of
64 possible colors, only 16 colors are
available on screen at any given time. B

Devices at affordable prices.

BYTEK HIGH PERFORMANCE EPROM, PROM

UNIVERSAL (E)PROM PROGRAMMERS

Open and Modular Architecture allows the BYTEK System 125 to com-
municate with most computers and Program a World of Programmable

THREE PROGRAMMERS IN ONE:

* GANG EPROM Programmer: Support for MOS/ICMOS/HMOS

EPROM/EEPROMs

* SET EPROM Programmer: 16-Bit, 32-Bit and optional 64-Bit Words

¢ UNIVERSAL Programmer: (Optional) Bipolar PROMSs, Logic Array
Devices, 40 pin Micro Computer Devices, 3 Voltage Devices, 8 and 16
Bit Emulation, and GANG adapter with additional 8 ZIF sockets.

Model: $125-GL
Shown with
optional PROMCel

$1,495

A ) (S ) -

7]
g

nd PLD PROGRAMMERS
A

) STANDARD FEATURES of the WRITER include:

HH * Programs all popular 2716-
27512 EPROMs & 2816 EEPROM

* 32K BYTEs RAM (512K Bits)

¢ Large 6 Digit LED Display

* Single 28 pin ZIF socket

* Fast Intelligent Algorithms

Remote Control (E)EPROM Programmer Available: WRITER-RX-$345.00

The WRITER™ supports virtually
all MOS and CMOS EPROMs
and EEPROM up to 512k. The
WRITER has complete STAND
ALONE programming capabilities
including data EDITing, or PC
Remote Control with the standard
RS232 interface.

$495.00

* RS232 PC Interface

* 12 Popular RS232 Formats

* Baud Rates: 110-9600

* 14 Functional Keys, including:
LOAD, PROGRAM, EDIT,
DISPLAY, ERASED CHECK,
FILL & VERIFY

STANDARD FEATURES Include:

rated Ki rd, 32 Character Alpl

* Formats: 15 Popular RS232 Formats
* Baud Rates: 50-19,200
* Parallel Printer Port, Centronic Compatible

* 64K BYTE RAM Buffer, (expandable to IMBYTE)

* 3Way Device Type Selection: Manually, Electronic ID or from Menu
* Stand Alone Operation (includes DATA EDITing
.25 Kez Int a/Numeric LCD Display
* RS232 PC Interface for Terminal Mode, (Optional 2nd RS232 Port)

* Computer Remote Control Data #O* Compatible

BYTEK MultiProgramming Equipment offer User Friendly Operation, High
Quality, and are backed by Dedicated Customer Service, Unlimited Product
Support, and a Full One Year WARRANTY.

BYTEK—the #1 CHOICE in
(E)PROM MultiProgramming Equipment
& UV Erasing Products. Call or Write for full Product Catalogue.

B

TEH]

¢ UV Erasers from $47

DATA /O is a trademark of Data I/O Inc.
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Made in the USA
Distributor Inquiries Welcome

CORPORATION

Instrument Systems Division
1021 S. Rogers Circle

Boca Raton, FL 33431

ORDER TODAY:
800-523-1565

In FL: (305) 994-3520
Telex: 4998369 BYTEK
FAX: (305) 994-3615

Visit our new California Sales Office:
2847 A Whipple Road, Union City, CA 94587
(415) 487-4694

Inquiry 47



N H ¥

A4A vl i€ I A ]

N s DEcE ¥

All across America the word about a
new force is spreading. A force that
has put American design, technolog
and manufacturing back on top.

Be a part of it!

Sysierm 1800 Maodels

WAIT
STATE MODEL NUMBER

\ Sysiem 1800-0 (8MHz)
[ 1 [ ssiem 13004 croMH2)
[0 | system 18008 c10MHz)

System 1800 Features:

o6/ 8 LOMH:zSelectable with 10MHz 80286 CPUChip
o Fully compatible IBAM AT ™MAMI BLOS with buill in
SET-UP UTILITY. ® 47 drive type tahle. ® 48 hour
burn-in, ® 512K RAM standard expandable

to IMB. ® 200 pages of documentation,
o Clock/Calendar with battery hackup,
o jtard disk{Floppy Controller,

© {1 /CSA approved 195 watt

power supply. ® Made in

U'SA. e Year

Warranty

Ovner 20,000 units
installed

CLUBATINC.  QIC RESEARCH INC. ELTECH TECHPOWER
800-451-8889 800-843-0806 (408) 9431764 (714)979-1330 Syste]n

SCSI S.F. MICRO SERVEX PRIDE
1-800-237-7274 800-237-5631 (416) 827-7807 (604) 273-0707 f
TECHPOWER I SPEAR TECHNOLOGY INC. KELLECO UNITED SOLUTIONS L

(818) 882-6300 (312) 480-7300 1-312-887-0330 VRTOEMIE Sicilof{BXere s iysients The

Inquiry 107 for End-Users.
Inquiry 108 for DEALERS ONLY.

18M is a registered trademark for International Busincss Machine Corporation




Discover The

GRAPHICS

EPGA - Professional Graphics Adapter
& Compatible with the IBM* PGC

B Fits into a single slot

& Displays 640x480 graphics in 256 colors

& Emulates CGA, Hercules® and MGA modes
Micro Enhancer

8 Compatible with the IBM EGA

® Supports 640x350 graphics in 16/64 colors

@ Half card fits in a short slot

W Emulates Hercules and CGA modes

Everex Edge

& Displays 320x200 graphics in 16 colors

@ Runs HGA 720x348 monochrome graphics

® Runs Lotus 1-2-3* and Symphony* in 132 columns.
& Parallel port and light pen connectors

Micro Enhancer

Everex Edge

STREAMING TAPE

Excel Stream 20
Excel Stream-60
Excel Stream 60-8

@ 6OMB cartridge Backup

B 20MB cassette Backup

8 Automatic Scheduler

@ File Restore from Image backup
B Backup across networks

B 5MB/min speed

@ Multiple datasets and tapes

® Image and File records on the same tape
@ Context sensitive help

B Nestahle and movable windows
B Extensive diagnostics

8 Easy installation program

xcel Stream-20

Excel Stream-60

Excel Stream 60-8

Quality, Features,

COMMUNICATIONS

Evercom 24 Modem

% International operations at 2400 bps

8 Compatible with Hayes* AT command

& Bell 2124/103 and CCITT V.22/V.22bis compatible
B Adaptive equalization

® Automatic answer and voice/data switching
& Phane off-hook detect

® Runs in slot 8 of IBM XT*

B Runs with multi-line phones

Evercom 12 Modem

B 30071200 bps speed on a short card

B Hayes and Bell 212A compatible

& Supports tone and pulse dialing

& Automatic answer and voice/data switching
B Bitcom software included

Evercom

EVEREX. EPGA. Micro Enhancer. Everex Edge. Excel Stream-60/20/60-8. Evercom 24. Excelerator. RAM-3000. Magic Card 16, and EVER for EXcellence are trademarks of EVEREX
Systems. inc.. fBM and IBM AT are registered trademarks and IBM PC and XT are trademarks of International Business Machines Corporation, Hercules is a trademark of Hercules
Computer Technology. Lotus 1-2-3 and Symphony are registeredtrademarks of Lotus Development Corporation, Hayes is a registered trademark of Hayes Microcomputer Products. Inc
LINIX is a registered trademark of AT&T Bell Laboratories. and XENIX is a trademark of Microsoft Corporation ©1987 EVEREX Systems. Inc. All rights reserved



Everex Difference

Price and Performance.

.

MULTIFUNCTION HARD DISK DRIVES OEM PRODUCTS

Excelerator Everdrive 20MB External EV-826 Tape Formatter

® 80286 8MHz processor replaces 8088 on PC/XT* B Half-height, 20MB formatted capacity ® Onboard 8K RAM for data buffer

B 33% faster than standard IBM AT® B ST-506/ST-412 interface ® Standard QIC-36 drive interface

= Add up to 640K of cache RAM memon B 65 msec average access time B QIC-02 interface for host adapter

& Socket for 80287 math coprocessor B Dedicated head shipping zone EV-332 Hard Disk/Floppy Controller
Magic 1/0 Everdrive 40MB Internal ® Reduced height

B /0 plus clock calender ® Half-height, 40MB formatted capacity W STS506/412 interface supports 2 hard drives
® For XT/AT and compatibles B 40 msec average access time B 2:1 interleave factor

m Serial ports COM1-COM-4 m ST 412 interface @ 32 bit ECC

B Parallel ports 1PTI-1PT3 ® 20,000-hour MTBF = Supports 2 floppy drives

® Software included Everdrive 72/80MB External EV-1800 AT Mother Board

Magic Card 16 B 72/80MB formatted capacity B 10MHz zero wait state 80286 CPU

® Up to 2MB of extended memory for AT B 30 msec average access time B 512K RAM, expandable to IMB

® Flexible memory addressing B 20,000-hour MTBF B Six 16-bit and two 8-bit slots

® Configurable paraile! and seral ports B 25-5 Watts power consumption ® 1/0 ports and clock calendar

g

p—

o T

- . ro

2

Excelerator

-

.
i
]

gy, A
ullulllllllab‘lllll‘lf

s
pnune

W
e

R

Magic 1/0

EV-332

EV-1800

Magic Card 16

——EVEREX TR
e 415-683-2100 1-800-821-0806 (US.) 1-800-821-0807 (in CA)

EVER lor EXcell
i Inquiry 109 for End-Users. Inquiry 110 for DEALERS ONLY.



Advanced Digital now
offers you two
additional users for the
price of one!

With our PC-Slave |I1®, you can

quickly turn your personal

computer into a host

computer for a complete 3-

user system. The PC-Siave |l

lets two additional users share

one PC and ali the expensive
hardware and peripherals that
you've already paid for. Plus you share
access and communication between
users and PC’s.

Each slave has two CPU’s, two 512K bytes
of memory, keyboard and monitor inter-
face, making it possibie for each user to
work on the same program or

two entirely different

programs...as if they were two
independent PC’s,

PC users often ask us how to network
their many PC’s. The solutions are many
but expensive and slow. Advanced
Digital’s answer — the PC-Slave |l
allows you to add additional
workstands at a more reasonable
cost...and with much faster
performance than any local area
network or software package.

1BM, PC-DOS. PC-NET are trademarks of Intemationat Business Machines Comp. PC-Slave Il is a trademark of Advanced Digital Corp.

2 :_g%::saa;gg;i =

PC-Slave |l

The Ultimate Two-User Card

MONGCHRQME MONITORS MUNGL HROME MONTTORS

B¢ Smve 1 800

All you need to complete your 3-user
system is the PC-Slave |I, IBM's PC-NET
software, and two low-cost monochrome
monitors and keyboards. No new
operating system, no new commands
and no complications of a LAN.

Each PC-Slave |I gives your PC the full
capabilities of two PC’s and can support
DOS 3.1 providing each user 100%

compatibility with PC
programs.

Advanced Digital offers many
other PC products including
the ADC-TAPE-60, PC-EXBUS,
PC-Slave and more!

For more information, call
1-800-251-1801 (outside
Califfornia).

Advanced Digital Corporation
5432 Production Drive
Huntington Beach, CA 92649
(714) 891-4004, (800) 251-1801
Telex 183210 ADVANCED HTBH

Advanced Digital U.K.Ltd.
21 Newman Street

London W1-United Kingdom
€01) 323-1120

Telex 266730 ADCUK

Inquiry 8 for End-Users.
Inquiry 9 for DEALERS ONLY.

&

ADVANCED DIGITAL CORPORATION

Netware Is a trademark of Novell, Inc




WHAT’S NEW

Typesetting and
Layout on the Mac

EXtures, a typesetting
program for the Macin-
tosh from Addison-Wesley
is based on TE X, the typeset-
ting language developed for
computerized typesetting and
controlled page layout.

TEgXtures’ macro pro-
gramming language lets you
typeset complex tables, pre-
cision-ruled forms, and multi-
column layouts. It provides
hyphenation, justification, pag-
ination, kerning, and liga-
ture insertion, and lets you
number, footnote, and
cross-reference pages, sec-
tions, and paragraphs.

With the program’s
WYSIWYG (what-you-see-is-
what-you-get) editing capa-
bility, you can preview typeset
pages, including graphics,
magnified up to 300 dots per
inch. You can also display
typeset pages in a window or
display the editing and
viewing windows on-screen at
the same time. Word pro-
cessing windows let you input
and edit text.

TEXtures operates on the
Macintosh 512K, the 512K En-
hanced, the 1-megabyte
XL, and the Plus. The program
supports two 800K- or
400K -byte floppy disk drives,
although a hard disk drive is
recommended. TgXtures uses
standard Macintosh printer
software for laser printers, ac-
cording to Addison-Wesley.

It also works with typesetters
and the Apple Imagewriter.
Price: $495.

Contact: Addison-Wesley
Publishing Co., Jacob Way,
Reading, MA 01867, (617)
944-3700.

Inquiry 576.

gl
3

e

AR 0 B e 4 g gk gt

Desktop typesetting with TgpXtures on a Mac.

Tandy Emulates
Applell

f you own an IBM PC-

compatible Tandy 1000 or
Tandy 1000 SX, you can
run most of the software avail-
able for the Apple II family
of computers by using Tandy’s
Trackstar 128 emulation
board.

The Trackstar 128 in-
cludes a 65C02 processor,
128K bytes of RAM, and
dual game-controller connec-
tors (compatible with both
the 16-pin Apple Ile and the 9-
pin Apple Ilc).

The board provides both
80- and 40-column displays on
either RGB or composite-
video monitors and supports
Apple ProDOS and Apple
DOS 3.2. Printer and serial
ports, as well as music and
sound support, are provided
through the Tandy 1000.

Although most Apple
software will run on the 1000’s
internal drives, the Track-
star can also connect an exter-
nal Apple-compatible disk
drive. This is particularly use-
ful for running heavily
copy-protected programs.

Tandy says the results of
an independent study showed
that 99 percent of the more

than 400 pieces of Apple soft-

ware ran on the Trackstar.
The board must be in-

stalled by an authorized Tandy

service center.

Price: $399.95 plus instal-

lation.

Contact: Tandy Corp.,

1800 One Tandy Center, Fort

Worth, TX 76102, (817)

390-3011.

Inquiry 577.

The Scoop from
Target

coop, a desktop pub-

lishing program from
Target Software, offers a
WYSIWYG text editor with
page-layout and composi-
tion capabilities, enabling you
to display and edit files up
to 100 pages long.

Scoop lets you fill or
wrap text around irregularly
shaped graphics, automati-
cally or manually hyphenate,
slant margins, and use frac-
tional font sizes. The spelling
checker MacLightning 3.0
is included.

Scoop requires a Mac-
intosh 512K or Plus and sup-
ports PostScript-compatible
output devices.

Price: $495.

Contact: Target Software
Inc., 14206 Southwest 136th
St., Miami, FL 33186,

(800) 622-5483; in FL, (305)
252-0892.

Inquiry 578.

Low-Cost Networking

vatar Technologies’

Alliance ZSL local area
network, combines hard-
ware and software to connect
up to 20 IBM PCs, compat-
ibles, and devices via each con-
nected system’s serial port.
Avatar calls it a “zero-slot”
network, because you don’t
need adapter cards. You can
also connect any computers
that have RS-232C serial ports.

The network is config-
ured as a star, with each device
connecting to the Alliance
ZSL network processor. Each
workstation and device is
connected by standard tele-
phone wire to the network
processor.

The program is memory-
resident and supports file-
transfer rates of up to 115k
bits per second. Print spooling
is offered, so you can print
in the background. A bulletin-
board system enables you to
send messages between work-
stations on the network.

You can also share peripherals
and transfer files between
workstations. A 3270 interface
is supported letting you
connect to IBM mainframes.

Alliance ZSL is available
in 8-node, 14-node, and 20-
node versions.

Price: $1195 for 8-node;
$1595 for 14-node; and $1995
for 20-node version.

Contact: Avatar Technol-
ogies, 99 South St., Hopkin-
ton, MA 01748, (617) 435-
6872.

Inquiry 579.

continued
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A Lighter and More
Inexpensive GRiID

he GRiDLite Model

1030 from GRiD is an
IBM PC-compatible laptop
with an 80C86 processor run-
ning at 4.77 MHz and a
supertwist yellow LCD that
displays 80 characters by 25
lines.

Weighing 82 pounds,
the GRiDCase measures 11 by
13 inches and includes a
single 3%-inch floppy disk
drive and 128K bytes of
RAM (expandable to 640K).
You can also install up to 1
megabyte of EMS RAM.

GRiDLite is powered
either through the AC power
line or through an internal
rechargeable battery. The
unit’s rear panel includes an
RS-232C serial port, parallel
printer port, an RGB video-
out connector, and a connector
for an external floppy disk
drive.

You can install up to eight
application ROMs (up to a
megabyte total memory).
GRIiD sells InteGRiD, a multi-
tasking applications envi-
ronment, as well as analytical
and communications soft-
ware—all in ROM. You can
also integrate custom
applications.

GRiDLite options in-
clude a 640K-byte memory up-
grade, half-megabyte and 1-
megabyte EMS RAM
expansions, an external 3 %2-
inch floppy disk drive, and an
internal 300/1200-bps di-
rect-connect modem.

Price: $1750; 640K RAM
expansion, $600; half-mega-
byte EMS RAM expansion,
$295; 1-megabyte EMS RAM
expansion, $395; internal
modem, $495; external 3%-
inch floppy disk drive,
$295.

Contact: GRiD Systems
Corp., 2535 Garcia Ave.,
Mountain View, CA 94039-
7535, (800) 222-4743, (415)
961-4800.

Inquiry 580.
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The PC-compatible GRiDLite laptop.

PageMaker for the
IBM PC and the
Macintosh Il and SE

W ith the new IBM PC
and Macintosh II and
SE versions of PageMaker,
Aldus’s desktop publishing
program, you can design,
edit, and print using word-pro-
cessing and graphics pro-
grams from a variety of
manufacturers.
The Macintosh version
lets you work with PC Page-
Maker files on your Mac,
and built-in and installable
word-processing import fil-
ters let you use IBM PC-based
word-processing documents
in your PageMaker publica-
tions. You can also save text
files created on the Macintosh
PageMaker as Word 3.0
word-processing files. Page-
Maker 2.0 for the Mac re-
quires a Macintosh Plus, II, or
SE with a hard disk.
PageMaker for the PC
runs under Microsoft Windows
and can import prefor-
matted text files from Micro-
soft Word, WordPerfect,
MultiMate, WordStar 3.3,
XyWrite III, and Microsoft
Windows Write. PageMaker for
the PC runs on IBM PC ATs
or compatibles with at least

640K bytes of RAM, a 20-
megabyte hard disk, a graphics
card, and a mouse.

Price: Macintosh version,
$495; IBM PC version, $695.
Contact: Aldus Corp., 411
First Ave. S, Suite 200, Seattle,
WA 98104, (206) 622-5500.
Inquiry 581.

New Mouse Systems
Mice

ouse Systems has en-
hanced the serial-port
and the bus models of its
PC Mouse and has also low-
ered the prices on both. The
mice’s performance is en-
hanced by new application-
specific integrated circuits
(ASIC). On the serial-port
model, the new circuitry means
the mouse no longer needs
an external power supply.
The mice are being
shipped with an expanded li-
brary of 24 Designer Pop-
Up menus for popular PC busi-
ness applications, including
Lotus 1-2-3, PFS:Professional
Write, WordStar 2000,
dBASE III, and WordPerfect
4.2. Instructions are in-
cluded for developing custom
pop-up menus, and the

mice are shipped with software
that make them compatible
with the Microsoft mouse
applications.

Price: PC Mouse, $159;
PC Mouse Bus Plus, $179.
Contact: Mouse Systems
Corp., 2600 San Tomas Ex-
pressway, Santa Clara, CA
95051, (408) 988-0211.
Inquiry 582.

IBM Upgrades RT N

BM’s three new models

of its RT Personal Computer
have four times the mem-
ory, two to three times the pro-
cessing speed, and an eight-
fold increase in floating-point
performance. The RT’s Ad-
vanced Interactive Executive
(AIX) operating system has
also been upgraded. All use
IBM’s 1-megabit memory
chips, and incorporate a mem-
ory-management unit that
lets you access up to a trillion
characters of virtual
memory.

The RT 6151 Model 115
is a desktop unit, and the RT
6150 Models 125 and B25
are floor-standing units. All
feature an advanced proces-
sor card with a 32-bit reduced
instruction set computer
(RISC) processor with a mem-
ory management chip, a
built-in floating-point unit, and
4 megabytes of fast CMOS
memory. There’s also an ex-
tended ESDI magnetic
media adapter that will accom-
modate up to three internal
fixed disks.

Owners of the original
RT models can upgrade to new
desktop and floor-standing
models by purchasing an up-
grade kit.
Price: 6151 Model 115,
$10,600; 6150 Model 125,
$16,100; 6150 Model B25,
$17,670 (all single-unit quanti-
ties). Upgrade kit for exist-
ing RTs, $2495; 4-megabyte
fast-memory expansion,
$3800; 8-megabyte fast-mem-
ory expansion, $5000.
Contact: IBM Corp., In-
formation Systems Group, 900
King St., Rye Brook, NY
10573, (914) 765-1900.
Inquiry 583.
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Engineering calculation raised to a new power.

The only software program

to combine the flexibility of a
blackboard, the simplicity of a
calculator, and the power of

a personal computer.

Now you can write
calculations on
your PC in stan-
dard math nota-
tion—mixing text,
formulas and
graphics with the
same free-form ease you have on a
blackboard or scratchpad.

No new languages to learn.
Simply type equations anywhere
on the screen and MathCAD auto-
matically calculates and displays

Inquiry 190

your results as numbers or graphs—
exactly as you want to see them.
Change anything, and MathCAD
instantly recalculates the results.
Add text at any point to support
your work. Then print and save
your entire calculation as an inte-
grated document.

Powerful built-in functions.
MathCAD handles both real and
complex numbers and does auto-
matie unit conversion and dimen-
sional analysis. It has a full range
of built-in functions including inte-
gration, differentiation, fft’s and
cubic splines. Or you can define
your own. No wonder thousands of
engineers use MathCAD every
day, for everything from robotics

MathCAD

MathSoft, Inc..1 Kendall Sq., Cambridge, MA 02139

to signal processing and thermo-
dynamics to fluid mechanics.

Call us today.

We’re convinced that MathCAD
belongs on every engineer’s desk.
At $249, with our no-risk, 30-day
money-back guarantee, you really
can’t afford not to try it. To place
your order or to request further
information, call us now at:

1-800-MathCAD

(in Massachusetts: 617-577-1017)

MathCAD. Once you've tried it,
you’ll wonder what you ever did
without it. Order today.

Requires IBM PC® or compatible, 512KB RAM, graphics card.
IBM PC is a registered trademark of International Business
Machines Corporation. MathCAD™ MathSoft, Inc.
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Drawing on the Apple
IGs

W ith TopDraw, a
mouse-based object-ori-

ented drawing program

from StyleWare, you can create
drawings that are several
pages in length and width on
the Apple IIGS with 512K
bytes of RAM. You can move,
group, separate, reshape,
resize, or fill shapes and ob-
jects with patterns and

colors. You can also flip ob-
Jects, rotate them in 90-de-
gree increments, and protect
them from unintentional
editing.

TopDraw features the
ability to edit colors and lets
you draw with as many as
16 colors at a time, from a pal-
ette of 4096 colors. The
program gives you a choice of
fonts, type styles, and sizes
for incorporating text into your
drawings.

TopDraw supports the
LaserWriter and the Image-
writer II.

Price: $99.95.

Contact: StyleWare Inc.,
5250 Gulfton, Suite 2E,
Houston, TX 77081, (713)
668-4046.

Inquiry 584,

Hard Disk Expansion
for Toshiba T1100+

hinWin and ThinPack

are two expansion systems
for the Toshiba T1100 +
portable laptop computer. The
ThinWin is an internal hard
disk that replaces drive B. It’s
available in 10- and 20-
megabyte versions and adds 8
ounces to the computer’s
weight. The ThinWin must be
installed by an authorized
dealer.

The ThinPack 1100 is an
external expansion chassis that
adds 1% inches to the thick-
ness of the computer. Also
available with both 10- and
20-megabyte hard disks, it adds
two IBM PC-compatible

o l’ ” bt
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TopDraw lets you choose from a palette of 4096 colors.

slots that take half-size cards,
as well as an internal re-
chargeable battery system with
a proprietary low-power
mode.

The ThinPack weighs 4%
pounds. Axonix says they’ll be
offering several half-length
cards for it, including LAN,
terminal emulators, expan-
sion memory, ROM, data ac-
quisition, EGA, data en-
cryption, and a high-speed
radio frequency wireless
modem.

Price: from $995 to $1395.
Contact: Axonix Corp.,
417 Wakara Way, Salt Lake
City, UT 84108, (801) 582-
9271.

Inquiry 58S.

Two RLL Hard Disk
Controllers

he Perstor 200 series

of hard disk controllers in-
cludes two new models: the
PS180 and the PS200. Both
controllers use the Ad-
vanced run length limited 2,7
encoding method. The
PS180 transfers data at 9 mega-
bits a second, provides 31
sectors per track, and increases
hard disk capacity by at
least 90 percent over a standard
controller. The PS200
transfers data at 10 megabits a
second, provides 34 sectors
per track, and increases hard
disk capacity by 100 percent.

The controllers work

with any Winchester hard disk
drive that’s compatible with
the IEEE ST506/412 interface.
The PS180 works with
MFM- and RLL-approved
drives with either plated or
oxide media. The PS200 works
best with plated-media
RLL-approved drives. Both use
a standard IBM BIOS and
are compatible with MS-DOS,
PC-DOS, UNIX, XENIX,
and CP/M. Both are also capa-
ble of supporting drives
with up to 15 heads and 2048
cylinders. They come with
an advanced error-checking-
and-correction capability
using a 56-bit fire code to allow
twice the bit dropout factor
of normal controllers. Both
controllers have a 25-mega-
byte data-recovery circuit and
sector-buffering RAM.

The 200 series can be
used as primary, coresident, or
multiple controllers, and
can be set for BIOS or non-
BIOS use, as well as for
either direct memory access or
programmed input/output.
Price: PS180, $495;
P8200, $595.
Contact: Systems and Soft-
ware Inc., 7825 East Redfield
Rd., Scottsdale, AZ 85260,
(602) 948-7313.
Inquiry 586.

Battery Pack for
Toshiba Portable

daptaPAK, a recharge-

able battery pack from
Product R&D will run the
Toshiba T3100 portable laptop
computer for over an hour.
It consists of an adapter, bat-
tery, charger, and a zip-
pered carrying case with a
shoulder strap. The adapt-
er’s output power cord plugs
directly into the Toshiba’s
AC receptacle, and the adapt-
er’s input cord plugs into
the portable battery or into a
12-volt vehicle lighter.

The rechargeable battery
of the AdaptaPAK weighs 7
pounds. The battery adapter
is also available as a stand-
alone product called the
Adapt80. Its primary applica-
tion is for people who want
to use the Toshiba in a vehicle,
or those who want to use a
different source of 12-V power.
Price: AdaptaPAK, $399;
Adapt80, $299.

Contact: Product R&D
Corp., 1194 Pacific St., Suite
201, San Luis Obispo, CA
93401, (805) 546-9713.
Inquiry 587.

Protect Your Modems

he Diamond Chip is a

low-cost, high-voltage
phone-line surge protector
from Curtis Manufacturing. It
has a swivel mount that ro-
tates 360 degrees for easy posi-
tioning and installation.

The unit protects modems,
and all equipment that is
directly connected to the
telephone lines, from power
surges, which the company
says is extremely common.

The Diamond Chip also
protects data during transmis-
sion through unprotected
telephone lines by helping to
prevent loss or damage
from surges or spikes. The unit
plugs directly into any stan-
dard AC wall outlet. It uses the
ground only and does not
draw any power. A 6-foot tele-
phone-line patch cord is
included.

continued
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BOB STANTON HAD A GREAT IDEA.
AN HOUR LATER HE WAS TESTING IT.

Appointments. Everybody

WEDMESDAY | THURSDAY | FRIDAY SATURDAY r

. Y | noNDAY | TUESDAY ' |
e e e, [ et e £l )

And lots of computer applica-
tions need appointment
screens.

? 8 W 9 18 |
AN Booked|$AM: Booked|JAN: Booked
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T e
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Bob thought that a calen- f§ e e Y 2
dar made a terrific graphic L Bl
metaphor for taking appoint- <~ | 3
ments. Simply use the arrow | 2138 —sane- X -
keys to pick an open date, then & 18:3 ¢ Frodeicks i
press the Enter key, and up : 11138 —samen g |
12:88 Lunch - Rotary C. Stanley : o= >, |

pops an appointment window. & 12:38 -sane- Ziane-

Lucky for Bob, he’'s a i —
CLARION programmer, one of
a fast growing cadre of super-productive application developers.

With CLARION's Screener utility, he painted a white calendar on a black back-
ground. Then he drew a white-on-blue track around the page and between the days. E
He typed in the days of the week — and voila! — a calendar! -y

CLARION knows that a PC monitor is refreshed from memory, so it treats a :
screen layout like a group of variables. Just move data to a screen variable, and it
shows up on the monitor.

Bob set up dimensioned screen variables for the days of the month and a screen
pointer for selecting a date, and he was done. Then Screener generated the code .

Then Bob drew the appointments window, built an appointment file, filled in the
connecting code and tested it — ONE HOUR AFTER HE STARTED!

Testing was a breeze. Screener doesn't just write code, it compiles your source,
displays a screen, gets the changes, then replaces the old code in your program.

So here are Bob’s appointment screens. You can see the source listing to the right.
We marked all the code Screener wrote for him.

Sy NONBAY TUESDAY VEDNICDAY m" FRIPAY SATUABAY WHY cumo"?
| --ﬁ‘ T~ Why are application developers everywhere YR \
e r— S changing to CLARION? BE i
: Because CLARION gives you all the tools y '
you need: a coupled compiler and editor; screen, ‘
report, and help generators; an import/export
utility; a sort/backup/restore utility; a format-
ted file dump; a DOS shell — and much more.
Because with CLARION ’s comprehensive
data management routines, records can be
locked and files shared on Novell®, 3COM®, ' ]
IBM® PC Net & Token Ring, Multi Link®, and most other networks.
Because CLARION is not hardware locked or copy protected. Run-time systems
?E(exfée;z and soon you will be able to translate CLARION into native machine code
EXEs).
And best yet, the price of CLARION v1.1 is just $395 plus shipping and handling.
You'll need an IBM PC or true compatible with 320KB of memory and a hard disk drive. CLARION vl1.1

also comes with a 30-day money back guarantee. L l o
(4

So call now and order CLARION v1.1. or ask for our
from BARRINGTON SYSTEMS, INC.

detailed 16-page color brochure and reprints of major reviews.

800/354-5444

150 EAST SAMPLE ROAD POMPANO BEACH, FLORIDA 33064 305/785-4555

Copyright 1986 Barrington Systems, Inc. CLARION is a registered trademark of Barrington Systems, Inc. IBM is a registered trademark of International Business Machines Corporation
Novell is a registered trademark of Novell, Inc. 3COM is a registered trademark of 3COM Corporation Multi Link is a registered trademark of Software Link, Inc. Dept. A9

Inquiry 35 MAY 1987 - BYTE 33



WHAT’S NEW

Price: $19.95.

Contact: Curtis Manufac-
turing Company Inc., 305
Union St., Peterborough,
NH 03458, (603) 924-3823.
Inquiry 588.

?urbocharg;d-
Amiga Tower

or Amiga users who

want the ultimate in per-
formance, Computer Sys-
tem Associates’ Turbo-Amiga
Tower attaches to the side of
an Amiga A1000 and upgrades
it to include all the features
of the Amiga 2000, including
IBM compatibility. The
unit sports a 68020 processor
running at 14 MHz, a
68881 math coprocessor, up to
12 megabytes of 32-bit
memory, and up to 75 mega-
bytes of hard disk storage.

The Tower comes with a
200-watt power supply, seven
100-pin Zorro-bus Amiga
slots, four IBM PC AT-compa-
tible slots, and one 86-pin
auxiliary CPU slot. A special
Commodore 8088 bridge
card provides IBM compatibil-
ity with an 8088 copro-
cessor running simultaneously
with the Tower's 68020
processor.

For data storage, the
Tower has optional removable
hard disk cartridges avail-
able in sizes of 20 to 75 mega-

68020 power for the Amiga.

bytes. These Winchester
Secure Data Cartridges (SDC)
are primarily designed for
environments where high secu-
rity is required. The Win-
chester disk drive or an option-
a] fixed internal hard disk
drive is connected to the system
by an SCSI card. The SCSI
connector is also available for
external control of any SCSI
product.

Price: Starting at $5475.
Contact: Computer System
Associates Inc., 7564 Trade
St., San Diego, CA 92121,
(619) 566-3911.

Inquiry 589.

PC-File + Features
Report Writer and Other
New Capabilities

uttonWare's PC-

File +, now written in C,
is 5 times faster than previ-
ous versions and searches up to
10 times faster than PC-File
I1. The enhanced program is
menu-driven, offers a teach
mode, has over 175 help
screens, and features a
macro capability.

A new report writer fea-
tures a report command lan-
guage and the ability to
paint reports on-screen. En-
hanced searching capabili-
ties let you retrieve data from
multiple databases, sort
fields, and perform global
searches and updates on all
or part of a field.

PC-File + requires an
IBM PC or compatible with at
least 384K bytes of RAM,
MS-DOS or PC-DOS 2.0 or
higher, and two floppy disk
drives or one floppy and one
hard disk drive.

Price: $69.95.

Contact: ButtonWare Inc.,
P.O. Box 5786, Bellevue, WA
98006, (206) 454-0479.
Inquiry 590.

JustRAM packs up to 8 megabytes.

8 Megabytes in a
Single AT Siot

onolithic System’s
Jus:RAM board is de-
signed for IBM PC AT and
compatible owners who want to
cram all the memory they
can into a single expansion
slot.

JustRAM comes in 4-
and 8-megabyte configurations.
It’s compatible with the
Lotus/Intel/Microsoft Ex-
panded Memory Specifica-
tion (LIM/EMS) and can be
used as conventional, ex-
panded, or extended memory.
If you use a non-DOS oper-
ating system such as XENIX,
you can access a full 16
megabytes of conventional
memory using a pair of
JustRAM boards.

The board will operate at
up to 12 MHz with wait states,
and up to 8 MHz with no
wait states. It has on-board DIP
switches that let you set the
1/0 address and gives you the
option of backfilling con-
ventional memory to 512K or
640K bytes.

JustRAM uses soldered
256K-bit ZIP RAM chips and
is filled to 8 megabytes
using a mezzanine board that
installs on top of the exist-
ing board. MSC says they use a
proprietary noise-reduction
technique that allows them to
tightly pack the board.

Price: $1495 with 4 mega-
bytes; 4-megabyte add-on mez-
zanine board, $1195; 8-
megabyte combination board,
$2690.

Contact: Monolithic Sys-
tems Corp.. 84 Inverness Cir-

cle E, Englewood, CO
80112, (303) 790-7400.
Inquiry 591.

Leading Edge’s
AT-Compatible

he Model D2 is an

IBM PC AT-compatible
system from Leading Edge
Hardware Products. Built
around an 80286 processor,
the D2’s standard configura-
tion includes 640K bytes of
RAM (expandable to 1 mega-
byte on the motherboard), a
single 5'%-inch 1.2-megabyte
floppy disk drive, a mono-
chrome monitor with an en-
hanced graphics adapter,
and a 101-key AT-style
keyboard.

The D2 system unit’s
footprint is one-third smaller
than the AT and measures
16 by 15'4 by 6 inches. Six ex-
pansion slots are included,
and the D2 is switchable be-
tween clock speeds of 6
MHz, 8 MHz with no wait
states, or 10 MHz with one
wait state. The system is also
available with an internal
30-megabyte hard disk drive.
Price: $1936; with 30-
megabyte hard disk drive,
$2914.

Contact: Leading Edge
Hardware Products Inc., 225
Turnpike St., Canton, MA
02021, (617) 828-8150.
Inquiry 592.
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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'e 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 youre on deadline, call
(213) 390-7923 today.

Clipper could get you out of

E N&IltlleC& the soup.

© Nantuoket Corporation 1987 Clipper is a trademark of Nantucket Corporation; dBASE isn't.  In Europe: Nantucket Corporation (Europe! 2 Bluecoats Avenue, Fore Street, Hertford. Herts5¢314 1 PB Telephone 0992 554621
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WHAT’'S NEW

SYSTEMS

Three New APCs

EC’s three new Ad-

vanced Personal Com-
puter models are based on
the 80286 processor and are
fully IBM PC
AT-compatible.

The PowerMate 1 is the
lowest-priced of the three, with
a smaller footprint than
comparable AT clones. Its
standard features include 8-
MHz processor speed and
640K bytes of RAM (ex-
pandable to 8.6 megabytes).
The base unit includes six
full-length expansion slots (five
16-bit and one 8-bit), an
RS-232C serial port, a parallel
printer port, and a clock/
calendar. Also included are
two 5%-inch floppy disk
drives and a single 3%-inch
disk drive.

The PowerMate 2 oper-
ates at either 8 or 10 MHz. It
also comes with 640K bytes
of RAM but is expandable to
10.5 megabytes. In addition
to the parallel port, it has two
RS-232C serial ports.

The BusinessMate is a
high-performance multiuser
system to which you can at-
tach up to eight terminals. Its
80286 processor is soft-
ware-switchable between 8 and
10 MHz and is configured
with 640K bytes of RAM, ex-
pandable to 10.6 mega-
bytes. It has a single 1.2-mega-
byte floppy disk drive and a
standard 40-megabyte hard
disk drive. The Business-
Mate can support up to nine
users operating under
XENIX.

Video boards and moni-
tors are optional with all three
models.

Price: PowerMate 1,

$1995; PowerMate 2, $2595;
BusinessMate, $6000.
Contact: NEC Information
Systems Inc., 1414 Massachu-
setts Ave., Boxborough,

MA 01719, (617) 264-8000.
Inquiry 593.

NEC'’s newest AT clone.

Commodore
Upgrades 128

he 128D is Commo-

dore’s enhanced version
of the C-128 with several
new features. It has a detach-
able keyboard, a built-in
350K-byte 1571-compatible
5 %-inch floppy disk drive,
and three operating modes.

The unit, which is small-
er than the C-128, has 128K
bytes of RAM (expandable
to 640K). The C-128 operating
mode takes full advantage of
the unit’s memory and 80-col-
umn display; the C-64
mode fully emulates a Commo-
dore 64. The 128D also has
a built-in Z80A processor for
running CP/M programs.

The full-size detachable
keyboard includes a 14-key nu-
meric keypad, eight func-
tion keys, six cursor keys, and
a separate Help key. The
128D also comes complete
with a serial communica-
tions port, a cartridge port, and
two joystick ports.

Price: $550.
Contact: Commodore
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Business Machines Inc., 1200
Wilson Dr., West Chester,

PA 19380, (215) 431-9100.
Inquiry 594.

Compaq Upg;a—d.es
Deskpro 286

ompaq’s upgraded
Deskpro 286 desktop AT-

clone now runs at 12 MHz,
increased from its prior 8-MHz
top speed. The Deskpro is
also equipped with faster (100-
nanosecond) RAM and
available hard disk storage of
up to 80 megabytes.

The processor speed of
the enhanced Deskpro 286 is
keyboard-switchable to 8
MHz for applications that re-
quire a slower speed. Mean-
while, to ensure compatibility
with AT-type expansion
boards, the expansion bus of
the Deskpro 286 always
runs at 8 MHz.

The Deskpro has seven

available expansion slots. The
enhanced Deskpro 286 is
available in three standard con-
figurations. The Model 1

has a single 1.2-megabyte flop-
py disk drive and 256K

bytes of RAM; the Model 20
adds a 20-megabyte hard

disk, and 640K bytes of RAM;
the Model 40 has a 40-
megabyte hard disk drive.
Many options are also
available.

Price: Model 1, $2999;
Model 20, $3999; Model 40,
$4999.

Contact: Compaq Com-

puter Corp., 20555 FM149,
Houston, TX 77070, (713)
370-0670.

Inquiry 595

Two 386 Machines

he Noble 386 from PC
Discount is an 80386-
based personal computer
that comes with the same stan-
dard features as the Com-
paq 386, including a 40-mega-
byte hard disk drive, 1.2-
megabyte floppy disk drive,
and 1 megabyte of RAM.
Price: $3999.
Contact: PC Discount,
2000 Travis, Suite 630,
Houston, TX 77002, (713)
864-0295.
Inquiry 596.

merican Micro Tech-

nology’s AMT-386 runs
at either 6 MHz or 16 MHz
and has a 64K-byte cache
memory that allows opera-
tion with no wait states. The
base unit has eight expan-
sion slots and 1 megabyte of
memory (expandable to 4
megabytes on the'mother-
board). It comes with a sin-
gle 1.2-megabyte floppy disk
drive. A hard disk is optional.
Price: $2995.
Contact: American Micro
Technology, 14751-B Franklin
Ave., Tustin, CA 92680,
(714) 731-6800.
Inquiry 597.

continued
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MPSOSNE NEWSLETTBR _Financing Todlny!

It takes four of theirs to display the
same text and graphics as one Amdek 1280.

Now. you can create more comprehensive and 1280 provides complete monochrome and color

detailed documents using the most popular Desk- graphics compatibility.

top Publishing packages. Because Amdek’s 1280 Price? The Amdek 1280 monitor and video board

graphics subsystem puts 1280 X 800 pixels on a big cost only $999. So, if you work with desktop publish-

15" white phospher CRT. ing, CAD or Lotus, Amdek’s 1280 graphics subsystem
There are a total of 11 modes. What's more, the is clearly your best buy.

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

GENERAL PC SOFTWARE DESKTOP PUBLISHING COMPUTER-AIDED DESIGN GRAPHICS SYSTEM TOOLS
Lotus 1-2-3 AdvanTex AutoCAD MS-Windows
Symphony Venture Publishing Cadvance GEM

PageMaker/PC Drafix 1 MetaWindows

Frontpage In-A-Vision HALO

DeskSet Generic CADD KEE PC

Pagemaster VersaCAD ADVANCED

Rim Systems Workview

Compound Docurment Processor Procad PC

Display Ad Make-up System P-CAD System

AMDEK

Clearly the finest in monitors.

2201 Lively Blvd., Elk Grove Village, 1L 60007

Phone: (312) 364-1180  TLX: 280-803
1BM is a regl & of Inter Corp. Inquiry 20




WHAT’S NEW

PERIPHERALS

Networking High-
Speed Printer

utput Technology’s
TriMatrix 850 PrintNet is
a dot-matrix printer with
built-in networking capabili-
ties. Up to five users can
connect directly to the PrintNet
through serial ports. Be-
sides being a printing station
for multiple users, the unit
also acts as a network commu-
nications controller and
memory storage unit. Any de-
vice capable of serial com-
munications (computers,
printers, modems, etc.) can
be connected to the 850 Print-
Net and can exchange data
in RS-232C or RS-422 formats
at speeds of up to 19.2k
bps. The PrintNet 850 handles
forms up to 136 columns
wide and forms with up to six
parts. The company claims
the printer throughput is 240
lines per minute, with a
burst speed of up to 850 char-
acters per second. It has
256K bytes of internal mem-
ory, and a 1.5-megabyte op-
tion is available.
Price: $2995.
Contact: Output Technol-
ogy Corp., East 9922 Mont-
gomery, Suite 6, Spokane,
WA 99206, (509) 926-3855.
Inquiry 598.

Bizcomp 2400-bps
Echo-Canceling
Modems

he IntelliModem 2400

is available in both exter-
nal and internal configura-
tions, is fully Hayes-compati-
ble, and uses the company’s
proprietary Adaptive Echo
Cancelation (AEC) for aug-
menting traditional adaptive
equalization. AEC creates a
lookalike copy of the near-end
echo signal it expects back
from the telephone line, then
inverts it. When the synthet-
ic negative echo adds to the
genuine positive echo, they

A printer with networking capabilities.

cancel each other out. The pur-
pose of the AEC is to cut

down transmission errors
caused by poor line

conditions.

The IntelliModem 2400
also supports 1200 or 110 to
300 bps and includes audio
call-progress monitoring with
adjustable volume controls
and RJ-11 connectors for con-
necting telephone sets.

The external model fea-
tures a multicolor signal quali-
ty bar graph display and
easy access to option switches.
The internal model is a
half-card for short slots in PCs
and compatibles.

Price: $599.

Contact: Bizcomp Corp.,
532 Mercury Dr., Sunnyvale,
CA 94086, (408) 733-7800.
Inquiry 599.

Disk Drive for Tandy
Portables

he Tandy Portable Disk
Drive 2 is a new version
of a 3'%-inch floppy disk
drive that works with the Tandy
102 and Tandy 200 portable
computers. Measuring 24 by
5% by 6% inches, the unit
weighs less than 2 pounds and
operates off AC power with
an included adapter, or off four
AA alkaline batteries.
Tandy says the batteries will
operate the drive continu-
ously for 1% hours.

The Drive 2 stores 200K
bytes of data on a single-sided
3%-inch disk and has both
disk-access and low-battery in-
dicators. It transfers data
through the computer’s serial
port at 19.2k bps.

Price: $199.95.

Contact: Tandy Corp.,

1800 One Tandy Center, Fort
Worth, TX 76102, (817)
390-3011.

Inquiry 6090.

HP’s Desktop
Scanner

ewlett-Packard’s HP
ScanJet scanner is a flat-

bed desktop scanner that
enables you to electronically
scan documents for use in
desktop-publishing applica-
tions. The flatbed scanning
surface is 8'2 by 11 inches, but
by adding the optional auto-
matic feeder, you can scan both
larger pages and multiple-
page documents.

After selecting a resolu-
tion from 38 to 300 dots per
inch, you can scan a docu-
ment for on-screen preview or
input a full-page image and
store the data on a hard disk.
The scanner is also capable
of image enlargement and re-

duction; you can reduce

image size to as little as 13 per-
cent or enlarge it up to 1578
percent.

The HP ScanJet scanner
can distinguish among 16 dif-
ferent levels of gray. It sup-
ports three image-data types:
binary, dithered, and 4-bit
gray scale.

MS-DOS and MS Win-
dows versions of HP Scanning
Gallery are included with
the HP ScanJet scanner. They
let you store scanned data in
several different file formats.

The HP unit features a
Centronics parallel interface
card. The card will work
with the HP Vectra PC, IBM
PC XT, AT, and compati-
bles.

Price: $1495.

Contact: Hewlett-Packard
Co., 1820 Embarcadero Rd.,
Palo Alto, CA 94303, (800)
367-4772.

Inquiry 601.

Nine-ounce Portable
Modem

he Pocket Modem

from Migent runs at 1200
bps, weighs only 9 ounces,
and measures 1.3 by 2.5by 5
inches; small enough to fit
in a shirt pocket. It operates
either off a standard 9-V
battery or witha 110-V AC
adapter and uses surface-
mount technology.

The unit has dual tele-
phone jacks, busy and dial-tone
monitoring, and can sense
remote rings and tones. It also
has a 28-character nonvola-
tile memory for storing tele-
phone numbers and access
codes.

Included with the Pocket
Modem are a communications
software package, a 7-foot
telephone-line cord, an 18-inch
serial cable, and a 9-V
battery.

Price: $259.99.

Contact: Migent Inc., P.O.
Box 6062, Incline Village, NV
89450, (702) 832-3700.
Inquiry 602.

continued
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e created In-a+Vision
Wjusl for vou. The
engineer who needs
more productive
drafting support.
The designer who
needs versatility
for alternate
ideas or quick re-
visions. The ar-
chitect who needs
to manage a vari-
etv of working
drawings. And the
businessman who
needs first-class
presentation mate-
rials as well as de-
tailed tlow charts
and organization charts.

Point. Click. Draw.

Now all vou do to create complex
technical drawings. systems designs.
blueprints. diagrams, illustrations,
and proposals is point, click and
draw. With In-a-Vision's mouse
support. windowing. icons.

and pull-down menus. you

produce drawings more
quickly. accurately and
efficiently than ever
before. In-a<Vision's
advanced technology
includes many features
not found on compar-
able systems costing thou-
sands more. For example, vou
can pan around in a user-definable
drawing space up to 68" x 68" and
zoom in on specific areas for

(Most popular graphics cards. plotters. and printers supaoried.}

Microsoft Windows-compatble. Call for specific operating
environment requirements.

*Ofier good onhy on purchases after Januan 1. 1987

**emo requires MS Windows. Full demonstration sysem for
users without Windows available for $49.00

FREE AutoCAD Translator
from MICROGRAFX!

When vou purchase In-a-Vision
we'll give vou a free copy of our new
AutoCAD™ translator. The

Micrografx AutoCAD
TRANSLATOR (retail value
$100) bi-directionally
transforms all drawing
attributes including colors. line
stvles. overlays, fonts, views and
object hierarchy. (Send

.
N

greater
detail. Scale,
rotate and dimen-
sion symbols. fill an
area with your
choices of pre-
defined colors and
patterns. as well as
draw lines with multiple styles
and widths. Other features in-
clude overlays. predefined and
user-definable page sizes, rulers.
grids. and templates to speed
popular applications.

proof of purchase and vour

registration card to

} Micrografx and w e'll return

vour free translator*.)
We're confident

vou'll agree — Inea+Vision will

make vour complex drawing tasks

simple and make you more pro-

ductive. Satisfaction guaranteed.

TO ORDER
CALL:
800-272-3729

Demo disk** or
brochure available
to qualified
customers. In
Texas or for cus-
tomer support. call
(214) 234-1769.
MICROGRAFX. Inc.. 1820
North Greenville Avenue.
Richardson, Texas 75081.

Multi-tasking in a PC-
based CAD system.

In-a-Vision uses
multi-tasking to
enable you to
continue
drawing

while printing
hard copies or edit
l multiple drawings simultaneously.

Inquiry 199

AUtoCAD 15 a trademark of Autodesk INC

MICROGRAFX"

The Picture of Success.

In-a-Vision, Micrografs AutoCAD TR ANSI ATOR, and
MICROGRAFX are trademarks of MICROGRAERN, Ine

Microsoft 1s a trademark of Microsoft. lnc



Introducing
the Hercules InColor Card.

It rums more software at a higher resolution

than any other

he Hercules® InColor” Card offers

everything you’d expect from a
high resolution color graphics card
from Hercules — and more.

Compatibility: The InColor Cardis
compatible with the thousands of pro-
grams that run on our monochrome
cards.

Color: The InColor Card gives color
capability to Hercules-compatible
software like 1-2-3° and AutoCAD:
Resolution: The InColor Card’s resolu-
tion of 720x348 is the highest of any
widely supported standard.

RamFont: The InColor Card has our
unique RamFont mode — in color.

Better graphics.
Hercules is known for bringing high

The InColor Card’s RamFont mode gives Lotus 1-2-3
a pop-up graphics window and lets you view nearly
twice as much spreadsheet data—all in full color.
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color graphics card.

resolution monochrome text and
graphics to programs like 1-2-3° and
AutoCAD:

Now the InColor Card gives you
the same high resolution 720x348
graphies in up to 16 colors using an
IBM* Enhanced Color Display, multi-
sync monitor, or equivalent.

That’s the highest resolution of any
widely supported graphics standard.

And no other color graphics card
allows you to move back and forth
between color and monochrome sys-
tems without changing drivers.

Runs more software.

All Hercules-compatible text,
graphics and RamFont software runs
on the InColor Card in black and
white, or at least two colors.

And many popular programs like
1-2-3, Symphony; AutoCAD and
Microsoft” Windows that use graphics
or RamFont, run in full color.

More powerful RamFont.

RamFont is a new mode developed
by Hercules that gives your software
the ability to display multiple fonts at
lightning fast speeds.

RamFont transforms advanced
word processors like Microsoft Word
from slow to text-mode fast.

Technical word processors like
Lotus Manuscript* use RamFont



to display onscreen the text you want
to print.

Even1-2-3 uses RamFont to almost
double the size of the spreadsheet
picture.

And now, with the InColor Card,
you get an enhanced RamFont with
3,072 programmable charactersin up
t016 colors.

All the way up to12,288 characters
in four colors.

With the InColor Card’s RamFont,
no program should run out of speed,
color or fonts ever again.

What the InColor Card
could mean to your company.

The InColor Card allows you to run
aprogram in coloy, and thenmove to a
Hercules Graphices Card Plus and run
the same program in monochrome.

Without changing drivers.

Compatibility between the InColor
Card and our monochrome card allows
you to network around one standard
Hercules. At last your PCs will have
compatible graphics, in color or mono-
chrome.

Remember; only the InColor Card
has color-to-monochrome
compatibility, high resolu-
tion text and graphics,
and the power of color
RamFont.

To find out more about
the new Hercules InColor
Card, call 1-800-532-0600
Ext. 502. (In Canada, call
1-800-323-0601 Ext. 502.)

IR S Sty

AutoCAD gets the same high resolution 7202348
graphics as our fumous monochrome cards—only
now in full color onan IBM Enhanced Color
Display.

Features of the Hercules InColor Card

« Hi-res text with 9x14 character size in up
t016 colors with attributes

« 720x348 Hercules graphics in16 colors
selected from 64 color palette

» Special RamFont mode displays 3,072 pro-
grammable charactersin16 colors with
attributes, up to 12,288 characters in 4 colors

« Runs Hercules-compatible graphics soft-
ware in b&w or any two background colors

o Designed for use with the IBM Enhanced
Color Display, multisyne monitors, or
equivalents

« Software diskette includes font editor,
sample fonts, and Hercules utilities

« Parallel printer port

» Two year warranty

The New Hercules InColor Card. '

Hercules Computer Technology, 25650 Ninth St., Berkeley, CA 84710 Ph: 415 540-6000 Telex: 754063 Fax: 415540-6621 Trademarks/Owner: Hercules, InColor, RamFont/Hercules; Lotus, 1-2-3,
Symphony, Manuscript/Lotus; Microsoft/Microsoft; AutoCAD/AutoDesk; IBM/IBM

Inquiry 139 for End-Users. Inquiry 140 for DEALERS ONLY. MAY 1987 « BYTE 4l



WHAT'S NEW

ADD-INS

NEC'’s Ultrahigh-
Resolution Graphics
Board

he MultiSync Color

Graphics Board from
NEC Home Electronics
U.S.A. is an ultrahigh-resolu-
tion 16-color display card
with a resolution of 640 by 480
pixels, functionally equiva-
lent to the IBM Professional
Graphics Adapter.

The board requires an
NEC MultiSync monitor (or
equivalent). Compatibility
for running software in CGA
(color graphics adapter),

EGA (enhanced graphics
adapter), MDA (mono-
chrome display adapter), and
Hercules modes is made
possible through the board’s
high-speed hardware,

which also supports all true
EGA functions. It includes
extended text modes, which let
you display text of 80 char-
acters by 60 lines, or spread-
sheets with up to 132 col-
umns by 44 lines.

Screen drivers are pro-
vided to let users of Lotus
1-2-3, Dr. Halo, and Auto-
CAD take full advantage of the
640 by 480 resolution mode
with Microsoft Windows.

Other features include a
parallel printer port, print
spooler software, and hard-
ware zoom and viewport to let
you zoom in on an image at
up to eight times magnification
for detailed viewing or pixel
editing. The MultiSync Color
Graphics Board uses an
ET2000 chip set with a micro-
engine that assumes certain
CPU functions such as bit-
mapped graphics memory
read/write. NEC claims this
results in a speed improve-
ment of up to 300 percent.
Price: $649.

Contact: NEC Home Elec-
tronics (U.S.A.) Inc., 1255
Michael Dr., Wood Dale,
IL 60191, (312) 860-9500.
Inquiry 603.
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MultiSync board for the MultiSync monitor.

Atari Upgradable
RAM Board

he ST Solderless RAM

board is a RAM upgrade
for the Atari 520ST com-
puter. It features solderless
plug-in installation and
comes with enough RAM to
upgrade a 520ST to 1
megabyte.

After installation, up-
grading the board to 2.5 or 4
megabytes is simply a mat-
ter of plugging in 1-megabit
RAM chips into the empty
sockets.

Price: $199.95.

Contact: E. Arthur Brown
Co., 3404 Pawnee Dr., Alex-
andria, MN 56308, (612)
762-8847.

Inquiry 604,

Hercules Color
Graphics Card

he InColor Card is a
color version of the Her-
cules Graphics Card Plus.
It’s compatible with all stan-
dard text programs, with
programs that support the Her-
cules monochrome graphics
standard, and with programs
that make use of the Her-
cules RamFont display mode.
The new card is capable
of displaying 16 colors out of a
palette of 64 in 720- by 348-
pixel resolution. The board can
also display any application
in white on black or in any
other two colors that you
select. The InColor Card re-

quires a MultiSync color
monitor and meets the specifi-
cations of the IBM En-
hanced Color Display.

The board includes the
Hercules printer port on a chip,
which can be disabled to
prevent conflicts with other
cards in the system. Also
included are FontMan, a font
editor for creating new
character fonts for use in the
RamFont mode, and a
graphics-mode screen dump
for use with Epson and IBM
graphics printers.

Price: $499.

Contact: Hercules Com-
puter Technology, 2550 Ninth
St., Berkeley, CA 94710,
(415) 540-6000.

Inquiry 605.

iDC Accelerator:
Kit or Assembled

RG Electronics’ PC
Accelerator (PCA) speeds
up your IBM PC or clone
by increasing the system’s
clock speed by 30 percent
or more. The 8284A chip is re-
placed by a plug-in PC
board containing two crystals.
The processor speed is in-
creased from 4.77 to 6 MHz
while other system clocks
are left undisturbed.
Depending upon the sys-
tem in which it’s being in-

stalled, the PCA circuit
board can be installed horizon-
tally, vertically, or remote-
ly using a ribbon cable. A re-
mote-control box is
included that mounts on the
keyboard and has a normal/
fast speed-selection switch, an
LED indicator, and a hard-
ware reset selector switch that
lets you reset it when the
system locks up without turn-
ing the power off.

You can use the PCA
with any computer that has an
8248A clock chip running
at4.77 MHz (14.318-MHz
crystal). It cannot be used
with turbo boards or other
speed-enhanced systems
where the clock frequency is
greater than 4.77 MHz. The
PCA is available either as a kit
or a fully assembled unit.
Price: Kit, $29.95; assem-
bled and tested, $49.95.
Contact: NRG Electronics,
P.O. Box 24138, Fort Lauder-
dale, FL 33307, (305) 971-
3823,
Inquiry 606.

Amber CRT
for the Mac

he Amber Mac is an

amber replacement CRT
for the Apple Macintosh.
With Italian-designed 30-milli-
second long-persistence
phosphors, the Amber Mac is
compatible with European
VDT standards and is an exact
electrical and mechanical
replacement for all Macintosh
computers with the excep-
tion of the Macintosh II.

Detailed, illustrated in-

stallation instructions are in-
cluded, and the company
claims installation and adjust-
ment takes 15 minutes. The
patented “Orange Drop” tube
also has special additives
that reduce phosphor etching.
Price: $99.
Contact: Systems Research,
1111 West El Camino, Suite
109, Sunnyvale, CA 94087,
(408) 730-5217.
Inquiry 607.

continued



VAROOMM

ONLY ORCHID

With Orchid’s family of turbos, you
can get the performance you bought
acomputer for in the first place. Light-
ning spreadsheet recalculations. CAD
screens that regenerate in a flash. And
large data bases that sort without

putting you to sleep.
ORCHID’S TURBO FAMILY
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GET THE EDITOR’S CHOICE:
TinyTurbo 286

The TinyTurbo 286™ supercharges
your XT to run three times faster. Yet
it's so small it takes up only half a slot
in your computer. Just two reasons
why PC Magazine named it the
Editor’s Choice.

TinyTurbo 286 gives you a high level
of compatibility. So you can run soft-

ware like Lotus and Windows—with EGA

graphics, EMS memory, or networking
cards—at AT speed. You can even go
back to your PC’s regular 8088 chip,
which remains in the system, giving
you 100% hardware compatibility.

ADD AWESOME PERFORMANCE:
PCturbo 286e."

For power users, the front runner
today in accelerators is clearly the
PCturbo 286e.” It revs up to 8 times

Jaster than an XT, or up to 2.5 times
AT speed—giving you the world’s
fastest screen I/0. Plus the PCturbo
286e comes factory equipped with 1
Mezgabyte of fast RAM, expandable
to 2.

The PCturbo 286e is also a power-
ful tool for developers and systems
integrators. With features like an

optional 10-MHz 80287 math chip, and
coprocessing software for concurrent
foreground/background tasks, the

PCturbo 286e lets you build minicompu-
ter-like performance into standard PCs.

MOVE YOUR AT UP TO 386
HORSEPOWER NOW:
Jet 386"
Take a look today at the price/per-

formance leader in desktop computing:

the Jet 386.” Depending on the applica-
tion, it's up to three times faster than
an AT And twice as fast as some high-
performance minicomputers. Yet you
don’t have to buy an expensive 386-
based computer to get this kind of
horsepower.

More importantlﬁ, the Jet 386 uses
next generation technology, the 80386
microprocessor. So you can run all of
the current software for the AT now,
and 386 soft-
ware too. Add
adet386to  PCturbo 286e:
your AT today, 8 7imes XT Speed
and you can
extend the
life of your
investment—
for a fraction
of the cost.

Inquiry 362 for End-Users.
Inquiry 363 for DEALERS ONLY.

FROM THE COMPANY
THAT STARTED IT ALL.

Orchid introduced the first turbo for
PCs, and has since become the number
one supplier of PC accelerators. For
details on our full line of accelerators,
graphics, networks and multi-function
cards, call (415) 683-0300
today. Or contact your
local dealer.

TinyTurbo 286, PCrurbo 286e and Jet 386 are -
lemarks of Orchid Technology All other
product names ore trodemarks of thewr
manufocturers
ORCHID TECHNOLOGY
45365 NORTHPORT LOOP WEST
FREMONT (A 94538 jl", CH [ D

(415) 683-0300. TLX 709289.

TinyTurbo 286:
3 Times
XT Speed

ORLENL JL) 386
D comvmont e

3xAT  8xXT

\
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WHAT'S NEW

SOFTWARE ¢ PROGRAMMING LANGUAGES AND AIDS

Soft PC Provides
MS-DOS Simulation
on Non-intel
Processors

oft PC from Insignia
Solutions lets you run
MS-DOS programs on
other systems. Its CPU module
reproduces the 8088’s in-
struction operations, the effec-
tive hybrid addresses, and
the condition codes.

The 1/0 devices module
provides the interface between
Soft PC and the host envi-
ronment. To interact with IBM
PC peripherals, the pro-
gram intercepts the commands
to the peripheral control-
lers, simulates the commands,
and substitutes equivalent
operations to the peripherals of
the host environment.

Soft PC includes an alter-
nate BIOS that doesn’t depend
on IBM code and is written
inC.

Insignia Solutions reports
that Soft PC is capable of run-
ning virtually all PC-DOS
and MS-DOS applications, but
those that incorporate tim-
ing dependencies peculiar to a
real IBM PC (for example,
real-time process control) can
create problems. The com-
pany also reports that the speed
of operations is related to
the performance of the host
machine, and the minimum
speed provided is equal to that
of an IBM PC XT.

The program runs on XTs
and compatibles with an 8088
microprocessor, 1 megabyte
of RAM, and a 20-megabyte
hard disk drive. It also re-
quires two RS-232C ports
mapped to serial ports on
the host machine. Insignia
claims that because the soft-
ware involves no hardware, it
can run on machines with
no expansion slots.

For output, you can use
an IBM-compatible serial
printer attached to serial
ports on the host, and you can
direct output to the host
printer or file. The program
also supports the IBM

Soft PC from Insignia Solutions.

Color Grzphics Adapter.
Price: $500 to $750.
Contact: Insignia Solutions
Inc., 1255 Post St., Suite 625,
San Francisco, CA 94109.
(415) 771-7001.

Inquiry 608.

Datalight C Compiler

o ptimum-C is a global-
optimizing C compiler
from Datalight that analyzes
a function and generates exe-
cutable code based on the
total view of the function. It
uses the technique of data-
flow analysis to gather irfor-
mation about the function.
An optimizer phase, which is
slower than the develop-
ment and debug phases. is op-
tional. During the deveiop-
ment and debug phases. the
optimizer is not used. How-
ever, it is used when you com-
pile a production version of
the program.

The compiler supports
the UNIX System V C lan-
guage, along with several
proposec ANSI extensions,
according to Datalight.
Other features of Optimum-C
include 8087 and floating-
point support, strong type
checking, ROMable code
generation, a Make program,
MS-DOS object files for-
mat, and compatibility with
Lattice C. It includes a
library that contains over 185

UNIX-compatible and MS-
DOS functions, along with the
source code for the library
and start-up routines.
Optimum-C runs on IBM
PCs with 192K bytes of free
memory, a hard disk drive,
and MS-DOS or PC-DOS 2.0
or higher.
Price: $139.
Contact: Datalight, P.O.
Box 82441, Kenmore, WA
98028, (206) 367-1803.
Inquiry 609.

Graph-in-the-Box
Application
Development

ew England Software’s
Application Development
Kit for Graph-in-the-Box, a
RAM-resident graph program,
can be integrated into your
application programs. It allows
you to add 11 chart types,
10 fill patterns, 10 line types.
16 colors, explodable pie
sections, 500 observations, and
15 variables.
Price: $187.60.
Contact: New England
Software, Greenwich Office
Park 3, Greenwich, CT
06831, (203) 625-0062.
Inquiry 610.

Tree-Structured
Scheduling Tool

rees-pls is a program-

ming language that Avyx
calls a resource-manage-
ment tool. It was originally
developed for NASA to uti-
lize as a scheduling tool, and
Avyx has adapted it to the
IBM PC.

The program is a toolkit
that lets you create applications
for scheduling time-re-
stricted projects. One of the
program’s features is its
ability to manipulate tree struc-
tures, letting you use it in
artificial intelligence applica-
tions. You can also use
Trees-pls for scheduling, allo-
cating resources, control-
ling projects, and managing in-
formation. Interfaces to
graphics, C, and FORTRAN
are supported.

Trees-pls runs on IBM
PC, XT, AT, and compatibles
with at least 512K bytes of
RAM with PC-DOS or MS-
DOS 2.0 or higher.

Price: $995.

Contact: Avyx Inc., 265
Honeywell Center, 304 Inver-
ness Way S, Englewood,

CO 80112-5819, (303)
790-0514.

Inquiry 611.

FORTRAN, C, and
Pascal Compilers for
the Macintosh Il

niSoft’s FORTRAN

77, C, and Pascal com-
pilers for Macintosh IIs that
run Apple’s A/UX operating
system generate code that is
30 percent smaller and two to
four times faster than other
compilers.

Green Hills Software de-
signed the compilers and Uni-
Soft ported them to A/UX,
the implementation of the
UNIX System V operating
system developed by Apple
Computer and UniSoft.
Price:$700.

Contact:UniSoft Corp.,

739 Allston Way, Berkeley, CA
94710, (415) 644-1230.
Inquiry 612.

continued
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WHY LOGITECH MODULA-
IS MORE POWERFUL

THAN PASCAL OR C.

APPRENTICE
PACKAGE

$

Separate Compilation
w/inter-module typechecking
Native Code Generation

Large Memory Model Support
Most Powerful Runtime Debugger
Comprehensive Module Library
Maintainability

Translator from Turbo and

ANSI Pascal

WIN A FREE TRIP TO

Switzerland

HOMELAND OF MODULA-2

Return your Modula-2 Registration Card or
a reasonable facsimile} postmarked between
March 1, 1987 and May 31, 1987 to be included
in a once-only drawing!

Grand Prize: One week excursion for 2 in
Zurich. Switzerland including a guided tour of
ETH, the University where Modula-2 was
created by Niklaus Wirth, European custom-
ers may substitute a trip to Silicon Valley,
Califormia.

Second and Third Prizes: LOGITECH C7
Mouse or LOGITECH Bus Mouse with Paint
& Draw software —a $219 value. absolutely

free!
*Write to Logitech, Inx. for a reeistration card
facsimile.

Inquiry 182

@ APPRENTICE PACKAGE $99

Everything you need to begin producing reliable
maintainable Modula-2 code. Includes the Compiler
with 8087 support, integrated Editor, Linker, and
BCD Module. We're also including FREE our Turbo
Pascal to Modula-2 Translator!

@ WIZARDS’ PACKAGE $199

This package contains our Pius Compiler—for
professional programmers or for those who just want
the best. The Plus Compiler with Integrated Editor
requires 512K and takes advantage of the larger
memory to increase compilation speed by 50%. Our
Turbo Pascal to Modula-2 Translator is also includ-
ed at no extra charge.

m MAGIC TOOLKIT $99

We've put our most powerful development tools
into one amazing Toolkit for use with either the
Apprentice or Wizards' packages. Highlighted by our
Runtime Debugger, the finest debugging tool avail-
able anywhere, the Toolkit also includes our Post
Mortem Debugger, Disassembler. Cross Reference
utility and Version which keeps track of different
versions of one program. Our MAKE Utility figures
out module dependencies and automatically selects
those affected by code changes to minimize recom-
pilation and relinking. We also provide source code
of our major library modules for you to customize—
or just play with.

WINDOW PACKAGE $49

Now you can build true windawing into your
Modula-2 code. Features virtual screens, color sup-
port,overlapping windows and a variety of borders.

ROM PACKAGE AND CROSS
RUN TIME DEBUGGER $299

For those who want to produce rommable code.
You can even debug code running in ROM from
your PC.

Turbo Pastal is a registered trademark of Borland International.

PACKAGE

$

Call for information about our
VAX/VMS version, Site License, University
Discounts, Dealer & Distributor pricing.

To place an order cail
toll-free:

800-231-7717

In California:

800-552-8885

S0 oo OIOINUEDECIOIOOIIVPOISITOOEITON

YE I want the spellbinding pcwer
S. of LOGITECH Modula-2!

0 Apprenticc Package $99
[0 Wizards' Package $199

) Magic Toolkit $99
O Window Package $49
O ROM Pkg/Cross RTD $299

Add $6.50 for shipping and handling. Calif. residents
add applicable sales :ax Prices valid in L.S.ondv.

Total Enclosed $

VISA [ MasterCard [ Check Enclosed

Card Number Expiration Date

Signature
Name
Address

City " State
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: 1a Italy:
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WHAT'S NEW

SOFTWARE ©¢ SCIENTIFIC AND ENGINEERING

Two CAD Updates

ADKEY 3.0, from

Micro Control Systems,
offers a three-dimensional
programming language, CAD-
KEY Advanced Design
Language, which includes
three-dimensional data pri-
mitives, CADKEY command
access, unlimited program
size, and macro table
management.

Enhanced two-dimen-
sional drafting capabilities
include the addition of ordi-
nate dimensioning, European
and English drafting stan-
dards, and fractional dimen-
sioning.

Another addition to ver-
sion 3.0 is an on-line calculator
that supports trigonometric
and algebraic functions. Other
improvements include a
unified database that lets you
describe a 3-D wire-frame
model, shade the model, and
transmit interactively syn-
thesized solid primitives to an
engineering analysis and
animation utility. You can also
output vector or rasterized
images to desktop-publishing
programs.

CADKEY runs on the
IBM PC and compatibles with
640K bytes of RAM and
MS-DOS 2.0 or higher. It also
requires one hard disk drive
and one floppy disk drive.
Price: $3195.

Contact: CADKEY Divi-
sion, Micro Control Systems
Inc., 27 Hartford Turnpike,
Vernon, CT 06066, (203)
647-0220.

Inquiry 613.

eneric CADD version
3.0 is 20 percent faster
than version 2.0, according
to Generic Software, and it
offers more control over
views and line types. You can
choose from 10 standard
line types and call out any line
width. “Named views” is a
new feature that lets you name
a portion of a drawing dis-
played on the screen and later
recall or plot it.
You can use Generic
CADD 3.0 as a base module

CADKEY 3.0 with three-dimensional programming language.

for a system of computer-
aided design tools, including
DotPlot 3.0, which lets you
use over 100 dot-matrix and
laser printers. AutoConvert
3.0 uses the Drawing Exchange
Format, so you can ex-
change drawings with Auto-
CAD and other software
using the DXF format. Auto-
Dimensioning 3.0 adds di-
mensions, legends, extension
lines, leaders, and arrows.
Drafting Enhancements-1 3.0
adds solid fill and cross-
hatching with standard or user-
defined patterns. And the
Generic IGES module lets you
exchange drawings with
mainframe and minicomputer
CAD programs that support
the International Graphics Ex-
change Standards.

Generic CADD 3.0 runs
on IBM PCs and compatibles
with at least 384K bytes of
RAM, MS-DOS or PC-DOS
2.0 or higher, and two flop-
py disk drives or one floppy
and one hard disk drive. A
Hercules graphics card, CGA,
or EGA is also required.
Generic recommends an 8087
or 80287 math coprocessor,
640K bytes of RAM, two serial
ports, and a mouse or digi-
tizer tablet.

Price: $99.95.

Contact: Generic Software
Inc., 8763 148th Ave. NE,
Redmond, WA 98052,
(206) 885-5307.

Inquiry 614.

Chemical Document
Processing

hemText is a chemical
document processor that
lets you accent chemical
structures, create reaction
schemes, flowcharts, pro-
cess diagrams, and create other
drawings that include
boxes, lines, arcs, circles, and
arrows. The program is part
of the Chemist’s Personal Soft-
ware Series from Molecular
Design.

ChemText’s drawing edi-
tors let you produce molecules,
reactions, forms, and equa-
tions. A set of science and
math symbols is included
that let you build complex
multilevel equations in
ChemText documents. You also
have the ability to insert
images from other sources into
ChemText documents.

Fonts include Greek,
large and undersize Roman,
Fraktur, European Roman,
Cyrillic, and script.

It runs on IBM PC, XT,

AT, and compatibles with at

least 640K bytes of RAM

with MS-DOS or PC-DOS 2.0
or higher. You need a Hercu-

les graphics card, a CGA, or
EGA to run the program.

With the Enhanced Graphics
Adapter you'll need at least
128K bytes of graphics memory.
It also requires a 10-mega-

byte hard disk drive and a 360K-
byte floppy disk drive.

Price: $1500.

Contact: Molecular Design
Limited, 2132 Farallon Dr.,
San Leandro, CA 94577,

(415) 895-1313.

Inquiry 615.

Engineering Design

v ersaCAD/Mechanical
is an add-on to VersaCAD
or VersaCAD Design that
helps you to improve produc-
tivity in mechanical-part
design and automated manufac-
turing. The program offers
you design features on a tablet
overlay. Geometric toler-
ancing, enhanced dimension-
ing, and mechanical con-
struction features are included.
Dimensioning features
include ANSI Y.14.5M-1982
standard dimensioning sym-
bols. Dimensioning capabili-
ties include limit dimen-
sioning, which provides
upper- and lower-limit di-
mensions, and tolerance and
radial dimensioning. Versa-
CAD/Mechanical supports
full- and small-cross-hair
center lines for circles and
arcs, as well as interactive
leader lines for text. It also
supports construction tools
such as chamfers, fillets, tan-
gents, and line stretch.
Price: $495.
Contact: Versacad Corp.,
7372 Prince Dr., Huntington
Beach, CA 92647, (714)
847-9960.
Inquiry 616.

continued
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We put our mone

our Mouse 1s.

LOGITECH
C7 MOUSE

U To sum up my feelings about this mouse
and menu generating svstem: this is the one

Phil Wiswell
PC Magazine, Jan 27, 1987

I'want!

At LOGITECH we've spent years perfecting
our high-quality mouse hardware and software.
And every LOGITECH Mouse reflects the engi-
neering we've devoted to it.

MAXIMUM COMPATIBILITY

The programmable LOGITECH Mouse
works with virtually ALL hardware and application
software.

BEST MOUSE TECHNOLOGY

The opto-mechanical LOGITECH Mouse
offers the best of all worlds. Mechanical tracking
(a ball) and optical decoding {precise, reliable
optical encoders). Every major computer manufac-
turer, including Apple, IBM and DEC, has chosen
opto-mechanical mouse technology. LOGITECH
offers the only opto-mechanical mouse on the
retail market.

BEST MOUSE FOR GRAPHICS & CAD

High (200 dot per inch) resolution, precise
tracking. and a 3-button design are essential for
graphics and CAD.

BEST MOUSE FOR DESKTOP
PUBLISHING

Ergonomic styling is a must for all mouse-
intensive desktop publishing applications. High
resolution is essential for high-resolution screens.

BEST MOUSE FOR SPREADSHEETS &
WORD PROCESSING

The smooth-tracking LOGITECH mouse is a
productivity toot for all types of data entry and
editing. We've even created a special mouse inter-
face for {-2-3 which makes 1-2-3 users up to 30%
more productive!

BEST MOUSE SOFTWARE

“Logitech’s Plus Package adds an excellen:
menu builder (with useful examples). a fast
windowing text editor, and an outstanding
Lotus I-2-3 interface. Ezra Shapiro
Byte, Dec. 86, pg. 324

Our Plus Software also includes our Microsoft-
compatible drivers,and CLICK which sets the
mouse automatically for any application.

Inquiry 183
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OPTO-MECHAN

BEST DEALS

We offer either our C7 or Bus mouse, with Plus
software, packaged with some of the most exciting
applications on the market, at very exciting prices.

LOGIPAINT Special Offer! $149
The LOGITECH Mouse with PC Paintbrush
is the most advanced paint set available for the
PC. 1t offers 11 type fonts,a pallet of 16 colors,
and the ability to import and embellish files
from other applications.

LOGICADD
The LOGITECH Mouse packaged with
Generic CADD and Dot Plot turns your PC
into a complete CADD workstation. Generic
CADD offers the features and performance
of high priced CADD at an unbelievably low
price. DotPlot is the add on utility that enables
you to produce crisp, high resolution drawings
from your dot matrix printer.

LOGIPAINT-&-DRAW
The LOGITECH Mouse packaged with
LOGIPAINT and LOGICADD. Together they
are the complete graphics toolkit for com-
bining freehand and technical drawings.

$189

$219

LOGITECH BUS MOUSE
$149 with LogiPaint
100% Microsoft Bus Mouse Compatible!

It has all the features of the LOGITECH
C7MOUSE. plus it leaves the serial port
on your computer free for other peripherals.
It comes standard with our-top-of-the-line
Plus Software and
LogiPaint.

Lotus and 1-2-3 are ks of Lotus Dewel Corp. Generic
CADD is a trademark of Generic Software. Inc. PC Paintbrush is a
registered trademark of ZSoft Corp.

ICAL
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TECHNOLOGY

[ want the opto-mechanical

YES! LOGITECH Mouse!

O LOGITECH C7 Mouse w/Drivers $99
OLOGITECH C7 Mouse

w/Plus Software $119
O LOGITECH BUS Mouse
w/Plus Software and LogiPaint ~ $149

Additional Software
(with C7 and Plus or Bus Mouse and Plus.)

O LOGIPAINT $149
O LOGICADD $189
O LOGIPAINT-&-DRAW $219

Add $6.50 for shipping and handling. Calif. residents
add applicable sules tax, Prices valid in U.S. only.

Total Enclosed $
30-Day Moncy-Bark Guarantee/3-Year Warranty

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

800-231-7717

Call toli-free in California:
800-552-8885

0O VISA 1 MasterCard TJ Check Enclose 1

Card Number ExpiralionVDmc

Signature

Name -
Address - T
cy Swe
Zip B Phone

DEALER INQUIRIES WELCOME

LOGITECH

LOGITECH. Inc.
805 Veterans Blvd. Redwood City. CA 94063
Tel: 415-365-9852
In Europe:
LOGITECH S, Switzerland
Tel: 41-21-879656 © Telex 458 217 Tech Ch
In Italy:
Tel: 41-21-879656
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~ WHAT'S NEW

SOFTWARE @ BUSINESS AND OTHER

Using the Macintosh
Il and SE to Create
Presentations

P owerPoint from Fore-
thought lets you create and
manage presentations with
the use of overhead transparen-
cies, flipcharts, speaker’s
notes, and handouts. Some of
the features include word-
processing capabilities, dia-
gram drawing tools for il-
lustrations, and on-screen slide
sorters. It also includes a
disk of predesigned formats
and slide layouts. Power-
Point gives you the ability to
import graphics and text
from Macintosh programs, and
you can use slides created
with PowerPoint in desktop-
publishing documents.

The program is compati-
ble with the Macintosh II and
SE and runs on other Macs
that have at least 512K bytes of
RAM and one 800K-byte or
two 400K -byte disk drives.
Price: $395.
Contact: Forethought Inc.,
250 Sobrante Way, Sunnyvale,
CA 94086, (408) 737-7070.
Inquiry 617.

VCN Concorde 2.0

isual Communications

Network's version 2.0 of
their graphics program,
Concorde, lets you create slide
shows on-screen incorpo-
rating graphics, pictures, text,
music, animation, and
special effects. New to version
2.0 is the ability to create
and edit your own fonts.

You can also use
Concorde to create charts and
diagrams, interface with
Lotus 1-2-3 or other spread-
sheets, and run word-pro-
cessing and graphics packages
through Concorde’s screen-
capture function. The menu-
driven program can exit to
DOS at any time, execute
another program, and then
return to Concorde.
Input devices you can use

48 BYTE « MAY 1987

Create and edit fonts with version 2.0 of Concorde.

include the keyboard, mouse,
digitizer, and scanners.
Concorde 2.0 supports output
devices in bit-mapped and
vector-based formats. The bit-
map mode enables you to
print or plot images of varying
complexity. The vector

mode offers faster speeds, and
you can obtain higher reso-
lutions using pen devices,
according to VCN,

Output devices supported
include film recorders, ink-jet
printers, color plotters, and
24-pin color printers.

The U.S. version of Con-
corde 2.0 is not copy-pro-
tected. It runs on IBM PC,
XT, AT, and compatibles with
at least 384K bytes of RAM
in medium resolution and
640K bytes in high resolu-
tion. It supports CGA and
EGA, along with Hercules
monochrome graphics.

Price: $695.
Contact: Visual Communi-

cations Network Inc., 238
Main St., Cambridge, MA
02142, (617) 497-4000.
Inquiry 618

Graphs and Charts
with Microrim’s R:BASE

sing Microrim’s

R:BASE System V, 5000,
or 4000 database-manage-
ment systems with R:BASE
Graphics, you can create
graphics and charts. You can
also graph using data from
other programs by implement-
ing the FileGateway import/
export utility in R:BASE data-
base managers.

R:BASE Graphics reads
R:BASE databases directly,
letting you reduce the data
into a graphable subset.

You can run the program
as a stand-alone or in local area
network environments on
IBM PCs, XTs, and ATs. For

WHERE DO NEW PRODUCT ITEMS COME FROM?

The new products listed in this section of BYTE are chosen from
the thousands of press releases, letters, and telephone calis we
receive each month from manufacturers, distributors, designers, and
readers. The basic criteria for selection for publication are: (a) does
a product match our readers’ interests? and (b) is it new or is it
simply a reintroduction of an old item? Because of the volume of
submissions we must sort through every month, the items we publish
are based on vendors’ statements and are not individually verified.
If you want your product 1o be considered for publication (at no
charge), send full information about it, including its price and an
address and ielephone number where a reader can get Surther in-
Jormation, to New Products Editor, BYTE, One Phoenix Mill Lane,

Peterborough, NH 03458.

single-user operation,
you’ll need at least 512K bytes
of RAM and MS-DOS or
PC-DOS 2.0 or higher. For
LANSs you’ll need at least
640K bytes, MS-DOS or PC-
DOS 3.1 or higher, and a
dedicated file server.

The program supports
IBM CGA and EGA, the Her-
cules Graphics Card Plus,
the monochrome graphics
card, and others compatible
with Graphics Software System
device drivers. You can out-
put to a variety of plotters and
printers.

Other features of the pro-
gram include a split-screen
display that lets you display
graphics in up to 32 separate
windows on-screen or in
your output. It has seven text
fonts, and you can use up to
4 of the 14 colors at a time in
EGA- or CGA-display mode.
Price: $295.

Contact: Microrim, P.O.
Box 97022, Redmond, WA
98073-9722, (206) 885-
2000.

Inquiry 619.

StatView Il

tatView Il is a Macin-
tosh IT and SE version of
the statistics program Stat-
View 512 + from BrainPower.
Enhancements to the pro-
gram include a color capability
and the ability to support
multiple screen sizes. You can
also customize your graphs
by scaling them to any size and
choosing text color, font,
style, and point size for text
placement within the
graphs. According to the com-
pany, the program takes
advantage of the Mac II’s
68881 coprocessor in its
calculations and provides the
ability to address up to 2
gigabytes of RAM.
Price: $450.
Contact: BrainPower Inc.,
24009 Ventura Blvd., Suite
250, Calabasas, CA 91302,
(818) 884-6911.
Inquiry 620.
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BECAUSE IT
WORKS TOGETHER.

introducing Tek Advanced
PC Graphics: a fully
integrated system of
high-performance
graphics, easy sys-
tem connectivity, and
unparalieled application

software for your PC. Tek CGA software compatibility.
Advanced PC Graphics Driving your monitor to a

starts with a flexible mul- - \hole new level of graphics

P tiple-rate color graph-  gpeed is Tek's PC4100 graph
ics monitor that provides s coprocessor board. It

640x480 Tektronix-style features Texas Instruments’

graphics as wellas EGAand  powerful TMS 34010 32-bit
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Graphics System Processor
for ultra-fast throughput of your
design applications. Add to
that Tek's PC-05 or PC-07 ter-
minal emulation software, and
you're ready for stand-alone
computing or access to a
world of mainframe graphics.

To bring those applications
to life, you can connect a Tek
color ink-jet printer. And start
producing high-resolution,
vibrant hardcopy output on
either paper or transparencies.

Couple all that with Tektronix
worldwide support and ser-
vice, and your PC can gain the
same produc-
tive advantages
that host-based
systems in
scientific and
engineering
environments
have had for
close to two
decades.

Tek’'s PC4100
graphics
coprocessor
board deliv-
ers serious
graphicsona
stand-alone
basis. Built
around the
Texas Instru-
ments Graph-
ics System

juatudojeaaqg snjo| !t
-

Processor(GSP), the graphics
coprocessor board achieves

a combination of sophisticated
graphics and fast throughput
your PC just couldn't deliver
before. The GSP assumes the
complete graphics processing
workload, freeing your PC pro-
cessor for other requirements

......
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New companion monitor
brings together fine detail and
maximum flexibility. You'll
view your applications on Tek's
new multiple-rate monitor.

In true Tek tradition, it

provides ideally balanced,
640x480 addressability and

a 60 Hz non-interlaced

refresh rate. Sc you can use
advanced packages like
AutoCAD; Zenographic's
Mirage ™ and VersaCAD:.

Then, to move from GSP
graphics to emulation of the
IBM" Enhanced Graphics
Adapter(EGA) mode, you sim-
ply soft-switch. And you're

" 4 ananswa o523 4 snnas Aneszagql

ready to run the popular

PC packages you probably
already use in CGA/EGA
mode — standards like Lotus’
1-2-3. Microsoft WORD'™ and
Microsoft” Windows; to name
just a few.

Last, but not least, Tek’s
PC4100 links you to a world of
mainframe graphics. All you
do is load Tek PC-05/PC-07.

Tek PC-05/PC-07 terminal
emulation software gives you
mainframe accessibility with
the local processing power of
your PC. Because Tek PC-05
and PC-07 terminal emulation
software runs under MS-DOS’
2.0 and higher, you can run
your mainframe-based

Copyright © 1987, Tektronix, inc. All rights reserved DISSPLA and TELL-A-GRAF, ANYIL-5000,
SAS/GRAPH, DI-3000, ANSYS and NASTRAN are registered trademarks of ISSCC MCS, . |

SAS Institute inc , Precision Visuals, Swanson Analysis Systems and MacNeal-Schwendier
respectively. IBM, Texas Instruments and GSP, Lotus and Lotus 1-2-3, Microsoft, MS-DOS

and Microsoft WORD and Windows, VersaCAD, AutoCAD and Mirage are registered
trademarks of International Business Machines Corp. Texas Instrumenis,
inc.. Lotus Development Corp., Microsoft Corporation, VersaCAD Cerp., =i

Autodesk. Inc. and Zenographics respectively. VPT 102 11W-7050
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AND SETS YOU APART.

applications software on
your PC as if it were a Tek
4105 or 4107 terminal.

Which means you can
quickly access the power
of Tek graphics—includ-
ing 4107 segments, true
zoom and pan, rubber-
banding, definition of up to
64 viewports and more.
You can use these highly
productive features with a
wide range of well-known
designer software pack-

ages such as ISSCO's DISSPLA’

and TELL-A-GRAF,* MCS's
ANVIL-5000, SAS Institute Inc.s
SAS/GRAPH, Precision Visuals
DI-3000; Swanson Analysis
Systems ANSYS' and
McNeal-Schwendler's
NASTRAN.

. Inaddition, you can utilize
software development tool sets
like Tektronix PLOT 10" GKS,
IGL, TCS and ST software as
well as numerous driver sup-
port packages created for the
4105 and 4107.

Compileting the picture: per-
fect color
output
with

Tek’s
reliable
ink-jet
printers.

At the push
of a button,
the Tek 4696

lets you

produce
exacting
color repro-

TELECOMMUNICATIONS

XPINDITURES /’
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your on-screen display on

either paper or transparencies.

Because of its 120 dots per
inch addressability in both
horizontal and vertical direc-
tions, you can achieve resolu-
tion of up to 1280 points x 960
points per "A” size image.

All the key tools for software
development, right from the
outset. The new Tektronix
Graphics Interface™(TGI) for
the PC provides the basics of
Tek graphics functionality to
application programs

'\P’ ot Th¥ w4,
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running under MS-DOS.
What's more, in-circuit
emulator, C-compiler,
assembler and linker are
all available from Texas
Instruments to help soft-
ware developers write
applications packages for
the PC4100 graphics
coprocessor board.

To enable sufficient
workspace for custom
interfaces or specific
application programs, the
PC4100 graphics coprocessor
board comes standard with a
full megabyte of program
memory.

Put yourself on the sure path
of Tek graphics evolution.
Whether you choose Tek PC
stand-alone graphics, Tek's
high-resolution monitor, Tek
terminal emulation or all three,
you can be assured Tek will
keep you current with the best
and most productive graphics.
Because like all our products,
Tek Advanced PC Graphics
features a smooth built-in path-
way to higher-level graphics.
For more information
about how Tek
lets you
stand alone
and work
together,
contact your
local Tek rep-
resentative
about Tek
Advanced PC
Graphics. Or call,
1-800-225-5434. In




EVENTS AND CLUBS

EVENTS

Lighting & Optics for Machine Vision,
Boston, MA. Joanne Rogers, Program Ad-
ministrator, Special Programs Division of
the Society of Manufacturing Engineers,
One SME Dr., P.O. Box 930, Dearborn,
MI 48121, (313) 271-1500, extension 399.
May 5-6

National Online Meeting, New York, NY.
Thomas H. Hogan, National Online Meet-
ing Organizer, Learned Information Inc.,
143 Old Marlton Pike, Medford, NJ 08055,
(609) 654-6266. May 5-7

Hands-on Expert Systems Design & De-
velopment, Ottawa, Ontario, Canada.
Marilyn Martin, Integrated Computer Sys-
tems, 5800 Hannum Ave., P.O. Box 3614,
Culver City, CA 90231-3614, (800) 421-
8166; in Canada, (800) 267-7014.

May 5-8

Intelligent Infrastructure Technology,
New York, NY. Jerry Robinson, Editor,
F-M Automation Newsletter, 9501 West
Devon Ave., Suite 203, Rosemont, IL
60019-4804, (312) 823-0555. May 6

Midwest Electronics Expo, St. Paul, MN.
MG Expositions Group, 1050 Common-
wealth Ave., Boston, MA 02215, (800)
223-7126; in Massachusetts, (617) 232-
3976. May 6-7

The Great Lakes LOGO Conference,
Cleveland, OH. Alice Fredman, ECCO,
1123 S.0.M. Center Rd., Cleveland, OH
44124, (216) 461-0800. May 7-8

Third International Conference on Arti-
ficial Intelligence and Education, Pitts-
burgh, PA. Jane Parlett, Room 811 LRDC,
University of Pittsburgh, Pittsburgh, PA
15260, (412) 624-7478. May 8-10

APLS87, the International APL Confer-
ence, Dallas, TX. APL87 Registrar, 440
Northlake Shopping Center, Suite 210,
Dallas, TX 75238, (214) 539-9281.

May 10-14

Simulation Techniques for Personal
Computers, Washington, DC. Continuing
Engineering Education Program, The
George Washington University, Washing-
ton, DC 20052, (800) 932-2337.

May 11-15

May 1987

Hardware and Software Evaluations in
Expert Systems Building, Atlanta, GA.
Deidre Mercer, Department of Continuing
Education, Georgia Institute of Technol-
ogy, Atlanta, GA 30332-0385, (404) 894-
2547. May 12

Hands-on Programming in C, Los Ange-
les, CA. Marilyn Martin, Integrated Com-
puter Systems, 5800 Hannum Ave., P.O.
Box 3614, Culver City, CA 90231-3614,
(800) 421-8166; in Canada, (800) 267-
7014. May 12-15

Atari Trek ’87, Seattle, WA. Atari Trek
*87, 2442 North West Market St., P.O. Box
97, Seattle, WA 98107, (206) 232-3009.
May 16-17

1987 International Industrial Engineer-
ing Conference and Pro-Tech 87, Wash-
ington, DC. IIE Registrar, 25 Technology
Park/Atlanta, Norcross, GA 30092, (404)
449-0460. May 17-20

Introduction to Artificial Intelligence
and Expert Systems, El Segundo, CA.
UCLA Extension, 10995 Le Conte Ave.,
Los Angeles, CA 90024. May 18-22

LISP and LISP Environments: Hands-on
Al Workshop, Washington, DC. Marilyn
Martin, Integrated Computer Systems (see
address above). May 19-22

IBM PC Microcomputer Interfacing,
Scientific Instrument Automation, and
Control, Blacksburg, VA. Adult Registrar,
Donald Brown Center for Continuing Edu-
cation, Virginia Tech, Blacksburg, VA
24061-0102, (703) 961-5182.

May 28-30

Second Symposium on Computer Con-
ferencing: Allied Technologies & New
Applications, Guelph, Ontario, Canada.
University of Guelph, School of Continuing
Education, Guelph, Ontario, Canada N1G
2W1, (519) 824-4120. May 31-June 3

If you send notice of your organization's
public activities at least four months in
advance, we will publish them as space
permits. Please send them to BYTE
(Events and Clubs), One Phoenix Mill
Lane, Peterborough, NH 03458.

CLUBS

MED Journal, the journal of the Medical
Electronic Desktop; c/o JAM Software Pty,
Ltd., 27A Nowranie St., Summer Hill,
Australia NSW 2130.

The Communications Connection News,
The Information Exchange, 3825-1 South
George Mason Dr., Falls Church, VA
22041.

PolyLetter, the newsletter for PolyMorphic
systems owners and users; 191 White Oaks
Rd., Williamstown, MA 01267, (413) 458-
8421.

INTEREX, International Association of
Hewlett-Packard Computer Users; Robert
Grenoble, 680 Almanor Ave., Sunnyvale,
CA 94086-3513, (408) 738-4848.

Prolog Users Group (PUG), Jack Ellis,
2252 Main St., Suite 15, San Diego, CA
92011, (619) 423-0538.

Amiga Atlanta, Andre Frech, 2001 Old
Concord Rd. M-9, Smyrna, GA 30080,
(404) 435-4386; BBS: (404) 953-6228.

Mensa MacNews, Mensa MacSIG, P.O.
Box 11626, St. Paul, MN 55111-0626.

A SNOBOL’s Chance, c/o Catspaw Inc.,
P.O. Box 1123, Salida, CO 81201, (303)
539-3884; BBS: (303) 539-4830.

Computers in Education, Macaulay Rd.,
RD2, P.O. Box 119, Katonah, NY 10536.

Macintosh Users Group, c/o Kinell, Pil-
gatan 15, 90245 Umeaa, Sweden.

Rattlesnake Atari Computer Enthusiasts
(RACE), Skip Leininger, 2110 Strand,
Missoula, MT 59801.

National Capital Macintosh Club
(NCMQ), Paul Lardner, P.O. Box 5685,
Station “F,” Ottawa, Ontario, Canada K2C
3M1, (613) 236-6262.

Computer Users of Texas, c/o Patrick Gri-
maldo, 516 52nd St., Lubbock, TX 79404,
(806) 762-3131.

ARK: Amiga Users Group, c/o Howard
Couch, 512 Stonewall Dr., Suite 120E,
Jacksonville, AR 72076. m
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XEROX

Now, desktop publishing
software of such genius,
you don't havetobe
a'Leonardo to useit.

Until now. if you were in the IBM PC world and wanted
to join the desktop publishing revolution, the software was
hard to use. expensive, and often rewarded you with docu-
ments that were technically correct. yet visually disappointing.

Enter Xerox genius for creating perfect documents and a
new generation of desktop publishing software—Xerox
Ventura Publisher. It combines the best of current page-
oriented systems with the best of document-oriented systems
to make desktop publishing easy as well as productive.

The special genius of Xerox Ventura Publisher is
“stylesheets” —20 built-in formats that arrange text and graph-
ics automatically. Choose a stylesheet (or create your own),
combine your text and graphics. and Xerox Ventura Publisher
goes to work at the amazing rate of 20,000 characters per
second. formatting as many as 64 100-page chapters. Most
other programs format a page at a time, just like the cut-and-
paste process you're escaping.

It’s easy. You manipulate text and graphics with a mouse.
What you see is what you get when you print. (Buy a new
Xerox full-page display, and you won't have to scroll to see your
entire page layout.) Make a change on page | and before you
can say “Leonardo da Vinci;” the entire document reformats.
Tables of contents, indexing and numbering of pages, sections,
tables, captions and figures are automatic.

Unlike most other programs, Xerox Ventura Publisher runs
on a standard IBM PC XT/AT or compatible—AT power is
not required. Text can be created on, and —
converted from, most major word process- Te am Xerox
ing programs. Graphics can be imported
from many graphics and paint programs—
even scanned images are easily incorporated. It supports dot
matrix. color ink jet and laser printers as well as PostScript
printers and typesetters.

What price genius? The money you'll save by producing
your very first 16-page booklet instead of sending it out will
probably cover the cost of your very own Xerox Ventura
Publisher software.

Xerox brings out the genius in you.

M Xerox Corporation, PO. Box 24, Rochester. NY 14692. 1438

| Begin your career as a desktop publishing “Leonardo™ by

| stopping in at any computer store featuring Xerox desktop

| publishing software, by calling your local Team Xerox sales
office or I-800-TEAM-XRX, ext. 143B.

| ~Name

I COMPANY TITLE

I ADDRESS amy
L_STATE —— zIp PHONE 192581

XEROXA. 1s 4 trademark of XEROX CORPORATION

VENTURA PUBLISHER® n a trademark of VENTURA SOFTWARE. INC.

IBM® and PC XT AT are trademrks of INTERNATIONAL BUSINESS MACHINES CORPORATION.
POSTSCRIPT® 15 4 trademark of ADOBE SYSTEMS.
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ASK BYTE

Home Study
Dear Steve:

Most of the articles in BYTE are be-
yond my technical ability. I have tried
other magazines, but their articles are
considerably beneath my competence.

Could you please indicate a recom-
mended reading list or, better yet, a good
home study program in electronics and
computers?

Alfred W. Thompson
Shrewsbury, MA

I have always had respect for the
Heathkit series of home study courses, in
both electronics in general and com-
puters. You might even have one of their
stores near you, so a check in the phone
book might be rewarding. If not, thev
would be happy to send you a catalog.
They advertise heavily in hobbyist elec-
tronics magazines like Radio-Electron-
ics, with postage-paid reply cards for
convenience.

Because there are so many books on so
many aspects of computers and elec-
tronics, 1 find it hard to recommend any
specific text, especially since I am not
completely sure of your level of under-
standing. What I can recommend heartily
is The Reader’s Guide to Microcomputer
Books, by Michael Nicita and Ronald
Petrusna, published by Golden-Lee,
1000 Dean St., Brooklyn, NY. This
400+ -page book is a review of hundreds
of books—covering mostly software
books, but some hardware books as well.
A half- to full-page review plus a nu-
merical rating within categories make it
easy to find books that will meet your
needs.

Hands-on experience is always helpful.

Many communiry colleges offer begin-
ning computer and/or electronics courses
in the evenings. Books are great, but
human beings usually answer questions
a lot better. —Steve

Mystery Machine
Dear Steve:

I am in great need of information on
two subjects.

First, could you direct me to any infor-
" mation on Vector Graphics computers? |
have been picking up bits and pieces at
the swap meets with the goal of putting to-
gether a working computer.

Second, I have a mystery computer that
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Conducted by Steve Ciarcia

I hope you can help identify. Following is
a list of its features:

e It is manufactured by Bi-M Instrument,
Houston, Texas.

® The unit is approximately 12 by 24 by 6
inches, enclosed in an aluminum chassis
with provisions for a vertical wall mount-
ing. It is labeled Model 1600 A.

® The unit is composed of two circuit
boards. The top board is labeled “CPU
computer’’; the bottom board is labeled
*“Video Computer Z-80B.”

® There is no enclosed power supply.
The required S, 12, and 24 volts come in
through an amphenol connector. The 24
V is for a muffin fan.

* Along the right side of the computer are
ports labeled: channels 1-5 RS 232 DB
25 ports, serial keyboard DB 9 port,
channel 1-2 HDLC DB 15 ports, parallel
I/0 DB 25 port, light pen DB 9 port,
coax connector for RGB video, and pe-
ripheral expansion 60-pin ribbon
connector.

The two PC boards are connected by a
ribbon cable. I do not know what HDLC
stands for. The upper CPU computer
board is marked as assy. 8-14-0024C.
Overall, the unit is high-quality; my
guess is that it’s from a commercial ar-
cade video game.

Wade Bjerke
San Juan Capistrano, CA

Vector Graphics was one of the larger
§-100 manufacturers in the late 1970s,
but the company is no longer in business.
You can get much of the information you
need from one of the many S-100 hard-
ware books and a CP/M book. The best
approach, however, is to find someone
using a Vector Graphics system in your
area.

Your Bi-M computer is not from a video
game. HDLC is the acronym for IBM'’s
High Level Data Link Control protocol, a
protocol for mainframe-to-intelligent pe-
ripheral communications using a byte-
synchronous signaling technique. The
light pen and RGB connectors indicate
that it is to be connected to an RGB moni-
tor, probably of fairly high resolution. I
would try to power this unit up, and see
what signals are present at the video con-
nectors. If you don’t have an RGB moni-
tor, sync is likely to be present on the

green output, and this is likely to be an
RS-170 analog video signal rather than
the more common TTL of today.

I'm sorry that I don’t have any more in-
Jormation. By powering up the system and
also dumping the contents of the ROMs
on the CPU board, you could learn a lot
about this unit.—Steve

Desperately Seeking Chip Set
Dear Steve:

Some years ago, I saw some Intel in-
formation on a processor chip set they
called the iAPX432. The processor was a
high-level object-oriented chip. I have
been unable to locate any information on
this chip set. Where can I write to find out
more about the iAPX432? Are you aware
of any computers assembled using this
processor? My interest was sparked by
the processor’s resemblance to IBM’s
System/38 processor.

Mike Calabro
Schenectady, NY

The iAPX432 chip set is still alive. The
original version of this chip set was not a
good performer, but the revised version
stands up remarkably well against a 12-
MHz 68000. The language it was de-
signed for is ADA. The remarkable thing
about the architecture of object-oriented
computers is that you can hook several of
them together to boost performance with-
out any reprogramming.

continued

IN ASK BYTE, Steve Ciarcia answers ques-
tions 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 in-
quiry to

Ask BYTE

c/o Steve Ciarcia

P.O. Box 582

Glastonbury, CT 06033

Due to the high volume of inquiries, we
cannot guarantee a personal reply, 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 staff includes 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. 5

News about the Microsoft Language Family

Writing Faster Macro Assembler Programs

Fast execution speed 1s probably the biggest advantage a program can have—and the Microsoft” Macro
Assembler is the language of choice for writing the fastest programs. Our software engineers would like to give
you a hint that can make your fast Macro Assembler programs even faster!

If vou need to take the absolute value of a number held in the AX register, try this method:

cwd ; replicate the high bit into DX
xor ax, dx : I's complement if negative, no change if posttive
sub ax, dx ; AN is 2's complement if it was negative

The standard absolute value method works on any register but is much slower;

or bx, bx ; see if number is negative
jge notneg ; if it is negative
neg bx ; make 1t positive

notneg: ; jump to here if positive

This fast method achieves part of its speed by avoiding the use of a jump instruciion to keep the 8086’ pre-
fetch queue full. The 8086 always tries to fetch the next instruction from memory while it i1s processing the current
instruction in order to save time while a program is runmng. A jump instruction, however, moves the location
of the next instruction to fetch, making the instruction that the 8086 just fetched into its pre-fetch queue invalid.
This forces the 8086 to spend time fetching the correct instruction from memory after the jump. Whenever
possible, avoiding jumps will increase the execution speed of your Microsoft Macro Assembler programs.

New Microsoft COBOL Version Includes Symbolic Debugger, Cross-reference Generator, and Other Utilities

Microsoft COBOL. Compiler Version 2.2 now includes COBOL “Tools which was formerly sold as a separate
package at a suggested retail price of $350. This powerful set of productivity aids minimizes coding time and
reduces the cost of program development and maintenance. Both the MS-DOS* and XENIX* 286 versions af the
compiler packages have been updated. Microsoft COBOL now includes ViewCob, the most intuitive, interactive
symbolic debugger for COBOL on the market; CobRef. an advanced cross-reference generator; Menu Handler.
an innovative utihity to enhance your Microsoft COBOL. applications with a menu-oriented user interface; and
CbMouse (only in the MS-DOS version), an ohject module to interface the Microsoft Mouse to your applications.

ViewCob has an casy-to-learn, menu-driven interface similar to that of Microsoft Multiplan? It supports
multiple windows for viewing source code, program execution history, breakpoints, and memory locations while
vour program is executing. Powerful execution control, breakpoints, and tracing provide the programmer with
a tool for analyzing all aspects of a Microsoft COBOL program. Modify any data-item at any breakpoint to
test different conditions in your program without cumhersome data input or recompilation. Trap rumtime errors.
In some cases (e.g., non-numeric data), vou can correct the situation and continue execution. On-line help
messages are available for descriptions of command functions and general operational procedures.

CobRefallows the COBOL programmer to cross-reference source code listings to data-items, files and procedure
calls in a program. In addition to name and type, listings include details on where an item is defined and referenced.

Menu IHandler provides a program skeleton for creating applications with a menu-oriented user intertace
that is similar to the interface for the popular Microsoft Multiplan. Entries in the command area are mapped
to the procedure calls in your Microsoft COBOL application.

CbMouse object module is linked to the program runtime. It translates the COMP-O data-items defined by
the programmer into the format that the mouse system calls are expecting. It converts the pixel values needed
by the Microsoft Mouse to row/column values used by COBOL without the application needing to go through
the conversions.

For more information on the products and features Jull

discussed in the Newsletter, Lgtest DOS \@rsnops.

write to: Microsoft [.anguages Newsletter Microsoft C Compiler 4.00

16011 NE 36th Way, Box 97017, Redmond, WA 98073-9717 Microsoft COBOL 220

Or phone: : \ (

(800) 426-9400. In Washington State and Alaska, Microsalg O i

call (206) 882-8088. In Canada, call (416) 673-7638. Microsoft Macro Assembler  4.00
Microsoft Pascal 3.32
Microsoft QuickBASIC 2.01 |

Microsoft, the Microsofl logo. MS-DOS, XZNIX and Multiplan are registered tradetnarks of. Microsoft Corporution

Look for the Microsoft Languages Newsletter every month in this publication. Microsoft’
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MicroCom Systems

OUTSTANDING

SOFTWARE

For IBM PC’s and Compatibles

PER PER

l s 350 DISK s300 DISK

SMALL QUANTITIES FOR TEN OR MORE
$1 OFF § DISKS OR MORE WITH THS 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.
COMM 4a,b,c,d,e—(5 disks) Latest RBBS
Bulletin Board System 14.1D.
DATABASE 1a,b—(2 disks) File Express menu
driven general purpose database mngr.
EDUCATION 1—Interactive DOS tutorial for new
PC users. Makes learning DOS painless.
GAMES 1—3-D PacMan, Kong, SpaceWar,
JanitJoe, and more. Color required.
GAMES 2—Qubert, Pango, Centipede, Monopoly.
Zoarre, and more. Color required.
GAMES 3—Blackjack (you set rules), Arm Chair
0B, 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—Pinball, Othello, Dragons, Sopwith
(fly one). and more. Color required.
INFQ 1a,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 invaluabie 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 20/3D draft-
ing prog. 640k and color required.
COMM 1a,b—(2 disks) Version 2.4 of the ever-
popular Qmodem 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
EDUCATION 5—Learn Origami, the Japanese art
of paper folding. Color required
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 (3 levels), Backgammon,
and Wheel of Fortune. Color not required.
GRAPHICS-1—Record and play back screen
images! Excellent for demo, etc. Coior required
INFO 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 menu facility, and HDM I
4.04 hard disk menus
UTILITIES 5—Utiiities 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 from hard disks).
WORD 1a,b—(2 disks) PC Write 2.7, a powerful
wora processing system, w/spell checker.

Cataiog available, add $2. 3.5" format add $1/disk.

BY-5/87

Cost of ltems -
CA Res 7% Tax S _
Ship/Handing ___ Domestic $1/Foreign $5.
Total Enclosed S

MicroCom Systems
(415) 325-6500
P.O. Box 51657, Palo Ailto, CA 94303

N S BN BN B BN . 6.
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The chips in the set are called the
43201 (CPU), 43202 (MMU), and the
43203 bus interface.

1 do not know of any commercial com-
puter system using the iAPX432, and I am
not aware of any operating systems for it,
either.

You can call Intel ar (914) 297-6161 in
Wappingers Falls, New York, for addi-
tional information. —Steve

Expanding a Clone
Dear Steve:

I recently purchased a cabinet, eight-
slot backplane, and power supply to make
an expansion box for my IBM clone.
When I hooked the clone’s bus directly to
the backplane with a ribbon cable, how-
ever, my computer would not even dis-
play the monitor pronipt.

Do you have any suggestions on how to
hook the new backplane and power sup-
ply to the clone’s bus?

Ed Cabler
Port Ludlow, WA

The IBM Hardware Technical Refer-
ence Manual shows one way to connect an
expansion unit. The description is in
Chapter 1 under *‘Expansion Unit. "’ They
use a driver card in the main unit expan-
sion bus, a receiver card in the expansion
box, and a shielded cable that carries all
bus signals except OSC (the clock). The
expansion box has its own power supply
and clock oscillator, and a wait state is
inserted to allow for lack of synchronism
between the main and expansion unit
clocks.

Logic diagrams, which are almost
complete schematics, are also included
in the Technical Reference Manual’s Ap-
pendix D.

This is not the only way to interface the
units. If you use a very short cable, are
very careful about noise, and use proper
termination, you might be able to carry
all the signals.

A card with a set of buffers on each end
may also work, but your experience shows
why IBM suggests a driver/receiver card
combination.—Steve

Atari and IBM Interface
Dear Steve:

As a user, I am tempted by all sorts of
hardware currently on the market. One of
the things that I've been considering is a
new toy, something like an Atari ST or an
Amiga, capable of nice graphics and at a
reasonable price. On the other hand,
IBM and its clones, with their marvelous
outpouring of software packages, are
threatening to seduce me away from my
thousands of dollars worth of CP/M
equipment.

I imagine I can take the plunge, buy

two more machines, and retire my favor-
ite S-100 equipment to a closet to make
room. But the biggest problem with two
or more machines is where to put the key-
boards and monitors.

Would it be possible to build an inter-
face board to stick into an IBM to trans-
late input from the foreign keyboard of an
Atari ST (or Amiga) to run IBM pro-
grams, and then translate output to use
the Atari’s monochrome and/or color
display?

If such a board allowed the Atari to use
the IBM’s RAM memory and floppy and
hard disk storage, interchange Atari and
IBM data at will, and run most IBM soft-
ware when operated as a terminal pro-
gram, I would scurry out and buy one to-
day. It would solve the problems of desk
space, expanded memory for the Atari
(or Amiga) graphics, lack of top-notch
graphics for the IBM, and laser-printer
graphics output. And besides, with a ter-
minal program I could keep at least one
S-100 on the same desktop, like an old
friend to commune with about the folly of
the younger generation.

C. M. Kotlan
O’Brien, OR

It is fairly easy to use a computer as a
terminal to run an IBM PC. PC-DOS has
Jeatures to allow this, and there is one
software system that I know of that allows
remote running of one IBM from another.
As far as I know, however, this software
does not have a version that will link
IBMs with non-MS-DOS computers.

The simplest method would be to use
an IBM, Amiga, or Atari as a “dumb”
terminal to run your S-100 system. I'm
guessing that you do little or no graphics
on the system, so a straight-ASCII serial
(RS-232C) interface is adequate.

The basic communication between
computers is fairly easy as long as all
data is ASCII, and the PC can be set up to
accept commands from and redirect text
output to the serial port.

Generally, however, the type of inter-
Jace you are seeking is either very difficult
or impossible to construct. It might be
possible to write software to run on an
IBM PC so that output would be sent to
an Amiga or an Atari ST to be displayed in
graphics form, but there is no practical
way to make commercial software for the
IBM PC send graphics output to either
computer.

Direct use of a remote computer’s
memory as expansion memory is also
generally not possible. Programs are
written to access memory directly in a
random fashion, with data being taken
sequentially only in short segments.
Using a remote computer as storage for

continued



HOT GRAPHICS PACKAGE
FOR CPROGRAMS. $39.%

Use up to 255 windows THE FIRST
No special window commands: use print f ()
Resize and move windows PROFESSIO" Al
Custom window titles and borders
programs. Some of the features include: Can be used with ANSI device driver ‘c 'COMPILER FOR

e Support tor EGA. CGA. and Z100 Most of windagy's code-data lies outside small
& Over 100 graphics and support functions, many model limits UNDER sbo.

of which are PLOT-10 cormpatible. Use any of the IBM text or block characters
e Many low level support routines reside outside | ® User's manual and examples

your small model code-data area The Windowing Library requires an IBM PC at an unbelievably low price. The Eco-C88 C
e Can write dots thru the BIOS (for compatibility) | compatible BIOS and the Eco-C88 C compiler. compiler has: y P

or to memory (for speed) ) ouw 2 95 e Prototyping (the new type-checking
Graphics function help from CED editor enhancement)

avanlable‘ ) Enum and void data types

World. pixel or turtle color graphics modes

L]
! i ) ® Structure passing and assignment
e 47 standard fill patterns, 17 line dashing HA"DY lIBRARIA" e All operators and dats types
patterns, Hershey fonts. plus user defineable « A standard library with more than 200 func
fill. dash and fonts o MAKES lIFE EASIER tions (many of which are System V compatible
e Supports view areas, rotateable fonts, clipping. ®

8 i N ! for greater code portability)
arbitrary fill areas, extensive error checking. Now you can combine your modules, functions, | e CC and mini-make that all but automates the
examples, and user's manual.

verything you need to write dramatic
graphics eftects into your Eco-C88 C

® & & & & o

A C compiler with many ANSI enhancements

‘ . and subroutines into your own library for easy link compile process
A must for the graphics enthusiastand a | gmmands, Fully compatible with ANY standard * 8087 support (we se-se the 8087 at runtime
bargain at only OBJ format files (not just Ecosoft's products). — no dual libraries)
95 With the Ecosoft librarian. you can: e ASM or OBJ output for use with MSDOS linker
® Add. delete. and extract from a library ® Tiered error messages — enable-disable lint
¢ Cet table of contents or index of a library like error checking
*Requires Eco-C88 C Compiler. ¢ Combine libraries. control library page size, use | e Fast compiles and executing code
switches for combinations, process complex e Expanded user's manual
library requests, use wildcards, and do library e CED full-screen program editor

“Ew Pop-up directives from command files. Everything you need at the unbelievable
e Complete with user's manual price of $59.95.
W|“Dows FOR A valuable addition for any programmer. Eco-C88 C compiler requires an IBM PC. XT. or
AT (or compatible) with 256K of memory. 2 disk
Yom c PROGRAMS‘ oulv $29.95 drives and MSDOS 2.1 or later.

This windowing library allows you to add pop up Inquiry 101
windows in your C programs quickly and easily. Orders only:
Use them for he_lpI wflfndows.ﬂ-;elec;lop menus, error 1-800-952-0472 Ecosoft Inc.
mt‘zss":,ges' S‘;‘éc'a Je f“s_"'}{‘a’ f etyou “eeld S'T Technical information: 6413 N. College Ave.
wigrer et mormie | "G5S sars Pt 450
« Slow mode option for “flicker” displays N B EDEN N I I DD N R e
e Control any program that goes through the ORDER FORM CLIP & MAIL TO: Ecosoft Inc.. 6413 N. College Ave., Indianapolis, IN 46220
EIeS ITEM PRICE QTY TOTAL
Flexi-Graph Graphics $39.95
e Window Library $29.95
——————
EC0-C88 Eco-Lib Librarian $29.95
COMPILER Ecosoft Eco-C88 C Compiler CED $50.95
- SupportProducts SHIPPING
S — TOTAL (IND. RES. ADD 5% TAX)
PAYMENT: O VISA [0 MC [0 AE [J CHECK

EXPIR DATE
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©’ Lotus 1-2-3 .. *305 PC Mouse
% DB PIs....5389
Word Perfect. .*195  Pugsriay ... ;
NEC Multisync .. .*565 /&

YOUR MONEYSWORTH GUARANTEE

* Credit cards not charged until after your order has been

shipped
* Orders shipped same day on all stocked products (on
orders placed by 2pm EST)

* All products guaranteed to be the latest versions available " a8
=) * Only factory sealed and fully warranteed products stocked BIE =2

* Never a surcharge for American Express, Visa or S
Mastercard SN

* No sales tax on orders shlgped outside NY State « Please add 3% for insurance, shipping and
handling ($3.00 minimum) (Some products may have a surcharge due to weight and size
restrictions) « Defective merchandise can be returned for repair or exchange (please call for R.A.
no.)  Due to variety of products, we cannot guarantee compatibility
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w/DRHaIO « o o u & 398 )
Okidata 182 $245

-

)

GRAPHICS/CAD-CAM n
Autocad252 ........... $2,129
Drafix.................... 185
FreelancePlus ............ 315
Harvard Presentation . . ... .. 209
MicrosoftChart............ 169
Prodesignll............... 169
LANGUAGES
MicrosoftC ... ........... $255
MicrosoftCobol............ 399
Microsoft Fortran. . . ........ 259
Microsoft

Macro Assembler.......... 89
Microsoft Quick Basic........ 69
TurboPascal ............... 55
PROJECT MANAGEMENT
Harvard Totalll . .......... CALL
Super ProjectPlus ........ $275
Timeline................ 209
FINANCIAL/ACCOUNTING
BPl............oiii $159
Computer Associates . . ... .. 321
Dollars‘N'Sense . . .......... 94
GreatPlains............... 386
Managing Your Money . . .... 105
UTILITIES -
CarbonCopy............. $113
Crosstalk XVI............... 87
FastBack ................. 85
Fixed Disk Organizer......... 45
Microsoft Windows . ......... 57
Norton Commander ......... 29
Norton Utilities . ............ 45
PCDOS3.2................ 69
Sidekick .................. 45
Sideways.................. 35
SmartComlil............... 79
Superkey .................. 37
SPREADSHEET/
INTEGRATED -
Framework2............. $389
HAL...................... 97
lotus.................... 305
Lotus Report Writer. . ........ 97
Microsoft Multiplan . . . . ... .. 110
Smart Integrated . . ......... 419
SupercalcV.............. 269
Symphony................ 439
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DATABASE MGMT
Clipper.................. $329
dBaselllPlus ............. 389
dBase lll Plus Lan Pak. ...... 553
Foxbase + ............... 229
Genifer ............... ... 195
PFS: Professional File....... 129
Q&A.. ... i 221
R:Base SystemV .......... 329
Reflex .............c.cuenun 81
WORD PROCESSING

Digplay Write IV. . ......... $305
MicrosoftWord3........... 255
Multimate .. .............. 222
Multimate Advantage ....... 285
PFS Professional Write . . . ... 105
WordPerfect.............. 195
Wordstar 2000Plus . ........ 264
WordstarProPak........... 219
XYWritelll................ 199
LAPTOPS

NEC Multispeed . ........ $1,549
Joshiba TI1I00 Plus. ....... 1,729
ZenithZ181.............. 1,749

Now available: luxurious leather
carrying case for laptops only $149

SURGE PROTECTORS
KENSINGTON MICROWAVE

Masterpiece Plus.......... $109
BACK UP POWER SUPPLIES

DATASHIELD
200WT(PC) ............. $235
300WT(XT) .............. 335
SOOWT(AT)............... 525
S800WT(AT)............... 545
MODEMS

HAYES
Smartmodem 1200 ........ $375
Smartmodem 1200B ........ 345
Smartmodem 2400 ......... 555
Smartmodem 2400B........ 497
GRAPHICS

HERCULES
Graphic CardPlus......... $175
ColorCard...........c.... 141

w
.

SIS SRR ETS
QOO0 DROLL IR

1 800- 237-9161

PARADISE

Auto SWitchEGA........... 339
Modular Graphics 3......... 169
QUADRAM
EGAPlus................. 299
SIGMA
Color400H . .............. 439
TSENG
Evad480.................. 375
VIDEO 7
VEGA.........c.ovvevnnnn 315
VEGA Deluxe.............. 375
MULTI-FUNCTION BOARDS
AST
SixPack + 384K.......... $195
Six Pack Premium.......... 259
Advantage 128K ............ 325
Rampage AT W/512K ....... 419
Rampage W/256........... 257

MONEYSWORTH (AST Comp.)
Money Memory 2 Card

(384K) ...........connn. 119
Money Memory V2 Card
(576K) ...........coo.n. 145
Money -Board AT
Multifunction (128K) . . . . ... 199
Money-Board Multifunction
(384K) .........ccuunntn 155
Money I/0 Mini-Half Card ... 105
MONITORS
AMDEK
127310A . ... ... $135
12"300A.................. 119
Color600................. 369
Color722................. 461
NEC
Multi-Sync . .............. 575
PRINCETON
AmberMax-12............. 159
RGBHX-12............... 409
RGBHX-12E.............. 525
PRINTERS
CANON
LaserLBP8AT........... $1,829
EPSON
FX286 ..........o0vvuvnnn 529

Customer Service
(516) 249 3439

FX85 ........ccivvnennnnn 365
LQ000. ..........coevinnnn 709
HEWLETT-PACKARD
LaserJetPlus ........... 2,889
NEC
P-6.....0civviiiinnnnnns 439
2 S 629
OKIDATA
1B82Plug&Play............ 245
B2Plus..........coininn 345
B3Plus.................. 515
2410 . ... ... 1,741
TOSHIBA
351P/S . ... e 969
3AP/S ... 459
KEYBOARDS o
KEYTRONIC
5151 Deluxe Keyboard . . .. .. $159
MOUSE INPUT DEVICES
MICROSOFT
Mouse (Serial)............ $119
Mouse (Buss.)............. 109
MOUSE SYSTEMS
PCMouse ................. 99
HARD DISKS
PLUS
HardCard20Mb .......... $675
BACKUP STORAGE DEVICES
EVEREX
Excel60MbiInt........... $719
Excel 60 MbExt............ 845
IOMEGA
Bernoulli(10 + 10) ........ 1,815
Bernoulli (20 + 20) ....... 2,349
Bernoulli 10 MG
Cartridge Tri-Pak......... 135
Bernoulli 20 MG
Cartridge Tri-Pak......... 185
SYSGEN
Image Tape Backup
20MbExt............... 699
Image Tape Backup
20MbiInt............... 539
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Boost
cursor

speed.

Stop

cursor
run-oimn.

With all the recent hoopla over performance,
it's ironic that two of the PC's ergonomic
deficiencies have heen overlooked — its slow
cursor, and the tendency of the cursor to
remain in motion (run-on) after a cursor key
has been released. Finally, the solution —
Cruise Controt™ from Revolution Software.

Cruise Control is a new productivity tool for
serious PC users. 1t boosts cursor speed.
typically by 3-3X. It eliminates annoying
cursor run-on. And it adds bands-free
cursor navigation to any application,

If vou use 1-2-3, Symphony, dBASE, Refley,
or Paradox, you aeed Cruise Control's Anti-
Skid Braking. Here's what the leader of one
Lotus users group said about Cruise Control:

"Once 1 used it, t wanted it! FExcellent idea.
Very practical. One of the best programs
ever sent to us for review!”

If you use Word Perfect, MS-Word, Q& A,
Display Write, MultiMate, WordStar 2000,
Framework, PC-Write, or SideKick, you
need Cruise Control's Sereen Runner, the
high-performance, adjustable-speed cursor,
Cruise Control's namesake feature takes the
drudgery out of paging through data base
records, long documents, and large
spreadsheets. 1t lets you repeat any key,
hands-free — at the speed of your choice.
And there's more. A Chronometer "1y pes”
the time or date into your application at the
current cursor position. The keyhoard-
controlled Screen Dimmer protects your
privacy. The programmable Auto-Dimmer
extends the life of your display screen.,
Compatible with thousands of today's
popular programs, including Lightning,
SuperKey, and Ready !, Uses only 3K RAM.
For DOS 2.0 or later. Not copy-protected.
No rish, 60-day money-back guarantee,

Cruise

Control
Only $39.95

B Call now to order by credit
card (VISA/MC/AX):

1 201-366-4445

B Or. mail $39.95 plus $3.50
[ | shipping and handling to:

1 Revolution
g Sofftware, Ine,

715 Route 10 East » Randolph, N 07869
. Dept :w.
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large programs would be like having most
of the program on disk, and paging sec-
tions in and out as needed would be
slow. —Steve

CIRCUIT CELLAR FEEDBACK

Expanding a Kaypro
Dear Steve:

Since coming across your Circuit Cel-
lar articles on the SB180, I am very in-
trigued by the possibilities offered by the
HD64180 chip. I have a Kaypro 1, which
I use primarily for word processing with
WordStar. I am very pleased with the
Kaypro, but I would like to enhance it,
particularly by speeding it up and adding
a RAM disk. The HD64180 seems like
just the answer, and your design of the
SB180 in combination with the Z-System
seems to be what I am looking for.

Southern Pacific offers an HD64180
board for the Kaypros, but it uses CP/M
Plus rather than the Z-System, and your
account of the capabilities of the Z-Sys-
tem have sold me on it. I wonder if the Z-
System can be used with a board other
than the SB180?

My only regret about the SB180 is that
it doesn’t use the full 512K RAM that the
chip is capable of addressing, but I can
see that it would take a larger board to ac-
commodate the added memory chips.

Wendell J. Fay
San Diego, CA

I am not familiar with the Southern
Pacific HD64180 board for the Kaypro,
but I do know that Echelon, Inc., the
company that wrote ZCPR3 and the rest
of the Z-System software, does have ver-
sions available for many computers other
than the SB180. Their address and phone
number are:

Echelon Inc.

885 N. San Antonio Rd.
Los Altos, CA 94022
(415) 948-3820

A newer, more powerful version of the
SB180 is now available. Called the
SBI8OFX, it supports a larger RAM disk
(up to 4 megabytes with a new memory ex-
pansion card) and has a SCSI hard disk
interface on the main circuit board.
—Steve

Graphics and MIDI
Dear Steve:

Do you know of a graphics chip I can
use to produce a 256- by 256-pixel black-
and-white display? Each horizontal line
would require 32 bytes, so that 256 rows
would amount to 8K bytes of RAM.

Also, I am interested in MIDI; what
register and crystal values would let the
Z8671 microcontroller’s serial 1/0 port
run at MIDI's 31.25K bps? Any input
you can offer would be appreciated.

Matthew Taylor
Austin, TX

My GT180 graphics board, which ap-
pears in the November 1986 issue of
BYTE, describes the application of the
Hitachi HD63484 Advanced CRT Con-
troller chip. This system would give you a
high-qualiry, high-resolution color dis-
play. Other graphics chips that are suit-
able include the Motorola 6845 and
6847.

There is no single-chip graphics sys-
tem, although the NEC 7220 will put a
full graphics system together with a mini-
mum of parts. A shift register, the RAMs,
a RAM timing generator, and a video
sync mixer are all that it requires.

For the Z8671, use an 8-MHz crystal.
Set the prescaler for the TO timer to I,
then set the counter to divide by 4, and the
UART section divides by 16 to give
31.25K bps. The chip divides the clock
Sfrequency by 4.

I think you might have some trouble
running a synthesizer with this chip in in-
terpreted BASIC, however. If you are just
going to use it to upload and download
waveforms and control one voice it should
work, but it would probably be too slow to
handle several voices and a keyboard.
—Steve

Striking Out Alone
Dear Steve:

I have recently been considering start-
ing a custom programming business. As a
result, I would like to obtain some infor-
mation that could help educate me on all
of the trials and tribulations that would be
in store for me, as well as give me hints
on streamlining such an operation.

Roy Anderson
Long Beach, CA

The first principle of consulting (that’s
what you're getting into, even though you
may think of it as custom programming) is
that free advice is worth every penny you
pay for it.

I have to make a few assumptions:

® You are starting out as a one-man
operation.

® You are pretty competent at writing
code.

® You have a moderate amount of get-up-
and-go.

Gerting started is easy: You need a tele-
phone answering machine, a supply of
continued



Does

Work SoWell?

SEFURT

Sutdng the Swiding

I AUTOCAD

a I
The Genius® Full-page Display:

Becawe 66 lines in very high resolution - 100 dots/inch

THE GENIUS Display System enables you to
work with more programs in a full page format
ese -\ ;-\ /OI' than any other monitor.
Desktop publishing, word processing and
spread sheets are just a few of the applications
S \ N ; | | \Mt}l that work better with THE GENIUS.

O e THE GENIUS Display System is a 15 high

resolution monitor and adapter card.

®
® With over 4,000 in use, THE GENIUS is
e I l lUSo available today to add a new dimension to

office productivity.

Micro Display Systems, Inc.

1310 Vermillion St.,, P.O. Box 455, Hastings, MN 55033
Telex: 4310015 Fax: (612) 437-7325 Phone: (612) 437-2233
Toll Free: 800-328-9524

The Genius Full-Page Display
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Commodore 1571-$211.95

HARMONY COMPUTERS

2357 CONEY ISLAND AVE., (BET. AVES. T & U) BKLYN, NY 11223
800-VIDEO84 or 800-441-1144 or 718-627-1000

PANASONIC 10801-$184.95

items reflect 4°- cash check discount. For your protection we check for stolen credit cards M C Visa weicome Shipping

STARNX-10-$199.95 IBM PC XT-$969.00
“PRINTER SPECIALS"
Brothes HR 20 324 | Epson FX 286E 519 | Okioata 292 w INTFC 299 | Star ND 1€ 319
Brother 1509 349 Epson EX800 419 Okioata 293 w INTFC 646 Star ND 15 399
Comrex 420 1BM 699 Epson EX 1000 579 Olympia RO 149 Star NB 241 449
Citizen 1200 169 Epson LO2500 1049 Panasonic KXP 1080 185 Star NB 2415 664
Citizen MSP 10 269 IBM Propnnter 379 Panasonic KXP 1091 239 SR 15 SR 10 Sheetteed 49
Citizen MSP 15 369 1BM Proprinter XL 519 Panasonic KXP 109: 312 Star Power Type 179
Cizen MSP 20 319 NEC 3550 719 Panasomic KXP 3131 238 Star NB 15 799
Citizen MSP 25 459 NEC 8850 1039 Panasonic KXP 3151 369 Silver Reea Exp 4 198
Ciizen Premier 35 438 NEC P§ 427 Panasonic KXP 1592 384 Sver Reed Exp 8 629
Epson LX86 199 NEC P7 599 Panasonic KXP 159 469 Tostba 331 -89
LX 86 Cutsheel 24 Okiaata 182 228 Siekosha SP 1000 189 Toshiba 351 Model 2 889
Epson LOB0O 459 Okiwata 192 Piu 319 | Star NX-1 200 | Toshiba 351C 999
Epson LO 1000 649 Okidata 193 Plu 489 | Star NP 10 159 | Toshiba 321 429
Epson FX B6E 357 Star NX15 39
- 4 — — — R — X
18M SEAGATE ATARI MONITORS
AT Unenhanced 2195 | Hara Drves 130 XE 1 Amdek 300 Amber
AT Enhanced |BM 30 Meg 3849 20 Meg No Conlrorer 299 65 XE 89 110 Amber
1BM PC XT (1) D 969 | 10 Meg w controler 329 | Arar 801 Prnter 1a | 410 Amber 148
IBM PC XT 286 ¥ 6MHZ 640K 20 Meg w conlrolier 359 1 aran 803 Punter 179 | Coor 600 369
12 MB 20 MB Hard Drve 2549 | 30 Meg w conirolier 399 | 1050 Drve 129 | Coior 722 a3a
Fountan PCXT Turbo 30 Meg AT #4038 S59 1 aran Wrer - 3 Princeton HX12 394
256K 1 Drve 489 | 40 Meg AT 4051 679 | atan 1027 1 | Prnceton HX12E 169
1BM “ontor 215 | Tandon 20 Meg Atan Modem 301 49 10 Mae D 144
18M D's¢ Drve W04 | Hara Cara 09 | ST Coor S 56 | SRt 529
AST Sz Pack 383K 9 AT&T 6300 STB&WS.utem 519 S an Doub e <
A T Advantage 128K 327 | a4k + 360K Drive 999 MODEMS NEC l\q’\:’lnsynf 527
A'T Sx Pack Premum 256 K 189 | 1ok 1 360K 1 20MB Hayes 1200 354 Taxan TTL Amber 12
Hercues Color Card 139 | Seagate Hara Dave 1378 Hayes 12008 No Smaricom 298 COMPAQ
Hercutes Monographic Plus 174 | ATT Momitor 159 Hayes 1200B v Smartcom 2 328 Porlable 256K / 360K
SIGMA EGA (NANOW 199 | ATT Dos 31 65 Hayes 300 124 Compaq Duves 1499
NEC EGA GB1 356 TOSHIBA PORTABLES Hayes 2400 559 P ycgn»e‘,zssx 1 36 -K'
Quao EGA + 268 shiba 3100 + 2999 Hayes 24008 w Smarfcom 499 20MB Harg Seaﬁ,.e 1899
Quad Prosyn 19 1 Toshuba 100 + 1659 | Hayes 2300B No Smaricom 459 COMMODORE
Video 7 EGA « Wicromodem 2E 125 C jd» e 4
vaer xe WARE Promethias 1200 Externa 249 1 T Ve
STB EGA+ 259 Lotus ‘2353;;'1’2 299 Promethias 1200 Interna 149 1670 Modem
Paradise Auto Switch 324 | pBase 3+ 375 | Everex Modem interna 12008 108 Commodore 64C 4
Mutunction Card 109 | Framework 381 | Everex 2400 Interna 259 | 1541C Disk Drive X 166
Everex EGA Enhancer Symphony 12 109 Hayes Smartcom 2 69 1802 - »6
Everes Edge 219 | Microsoft Word 31 254 APPLE SRy
Everex Graph cs Pacer 189 | Microsoft Windows 59 | 2E Ennanced » 128K 019 MSP 1600 Pr a4
nte 8087 3 0 Wora Perfect 4 2 196 | Appe Dnve & conto er 279 Star $G10C 8
Inte 8087-2 168 & A 225 3’we5ll§ nc 12‘23 ggk;:x: ISBF:) ‘\7C v ‘:.:
inte 80287-6 169 Protessional Write 109 ac 512K ) ‘
Inte! 80287-8 269 ﬁf,ion Dtimes 49 | MacPus, 1619 | Amiga 256K Dos Mouse 699
Microsoft Mouse Imagewriter 2 454 Armiga 1080 Color Monitor 309
Hayes Smartcom Il Amga 256K Upgrade 149,

& Handling charge extra. All Sales Final Price and availability subject to change without notice

We cannot guarantee compatibility.

Printer Sharing

pcC

Laser

! Font-Director

Pc

o

e

Printer Plotter

Share the benefits and costs of laser and other high performance printers
using PrintDirector. PrintDirector offers:

[J an ideal solution for workclusters with two to twenty PCs that want

to share printers

[ direct multiple user access to a variety of printers, parallel or serial,
mixed BAUD rates and escape codes

[J printing without waiting—concurrent 1/0O and automatic print buf-
fering (60KB to one Megabyte) and selection for increased user

productivity

Digital Products Inc., 108 Water Street, Watertown, MA 02172
617-924-1680 Outside Massachusetts, Call 1-800-243-2333
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business cards, and some lerterhead.
Thar’s about it.

The hard part is that you're going io
have ro get our and sell vourself, and sell
yourself, and sell yourself. You've proba-
bly got one or nwo leads that will result in
immediate business, but vou must hustle
to ensure a steady supply of work.

Make sure thar vou've gor enough
money saved up to last for six months
without any income ar all. You should
have some income, but vou'll be sur-
prised (everyone is) at how long it takes 1o
land jobs. It’s better 10 have 100 much
money saved up than slightly 100 little. If
vou're thinking of getting new credit
cards or lines of credit, do it while vou 've
got a ‘'steady job" because banks have
little enthusiasm for loaning money to a
new business.

As for streamlining vour operation, I
think the best advice is not to make things
too complicated in the first place. You can
probably keep your finances in a simple
single-entry register and business check-
book, you won't need a fancy accounting
system right away. Because the whole tax
situation has changed, all of the old wis-
dom about incorporating is wrong, so be-
ware of free advice about vour business
structure {even from me!). —Steve

Multiprocessing PC
Dear Steve,

I am trying to decide whether to use an
IBM PC XT in a multiprocessing mode
using a program like Microsoft Windows,
or an IBM PC AT using a multiuser oper-
ating system such as XENIX. What is
your suggestion?

Harvey Horn
Flushing, NY

The main problem with XENIX is that
it’s pretty much a turkey on an XT and
only mediocre on an AT. Also, it really
doesn't function as a real-time operating
system. Finally, everything you think you
know about PC software will change,
you'll have to get software that runs under
XENIX rather than PC-DOS . . . and
such software isn 't cheap, either.

Microsoft Windows gives the illusion of
concurrent operation, but in reality it’s
not quite as nice as they would have vou
believe. For example, applications with
an active window are time-sliced, but ap-
plications represented by an icon are not
(with the exception of the clock applica-
tion, which is a special case). The Win-
dows Development Kir ($500) gives you
the programming 1ools to write code to
run with Windows, but from whar I've
heard, the I/O interrupt handling isn't
pretty.

Set up your software on an XT and buy

continued



WHAT’S THE SECRET DEBUGGING WEAPON
USED BY EVERYBODY FROM BORLAND TO ORACLE?

FREE 44-PAGE

3 COM ADP_AMP AR(JAMS AST

“WE COULDN'T HAVE DONE IT WITHOUT
ATRON’S HARDWARE-ASSISTED

SOFTWARE BUGBUSTERS.”
Philippe Kahn Larry Ellison
Borland Pres. Oracle Pres.

This is the city saved by the
Atron bugbusters. Your city.
Full of wizards, with hundreds
of millions of dollars invested
in wringing every ounce of
intelligence and performance
out of your PC. It used to be
plagued with the toughest
software bugs known to man-
kind.

PLAGUES OF
BIBLICAL PROPORTIONS

The first and most difficult
plague was impossible to trap
with software debuggers.
These were carnivorous bugs
which randomly overwrote
programs, data, even the
debugger. Nastiest were the
ones that slipped in once every
few hours, or changed their
behavior after each new com-
pile. Forty days and forty
nights of recompiling, trying
something else, caused many
a would-be resident of the city
to run screaming into the wil-
derness, never to be heard
from again.

Second came the plague of
not knowing where the pro-
gram was, or where it had
recently been. This com-
pounded the first plague: How
could anyone know what
caused the random memory
overwrites? Add to this ran-
dom interrupts and timing
dependencies, and you begin
to understand The Fear that
gripped the city.

Then came the last plague,
which brought the wizards to
their knees before they even
started debugging. Their tow-
ering programs consumed so

Rescarch AT&T Accent Software Access
Technology Accuhiber Accurex Active
Voice Actimsion Actnx Advance Tech-
nology Advance Telecomputer Systems
Advanced Digital Aetna Akron Standard
Alkn Bradley Alkw Computet Pruducts
Alphatype Alsys Alternatve Technologies Amber Systems Ametican
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much memory, there wasn't enough room for their symbol table, let alone
debugging software. Even if they could get past the first two plagues, this
one killed their firstborn software.

ENTER THE HARDWARE-ASSISTED SOFTWARE BUGBUSTERS

The Atron solution came as a revelation: Monitor every memory
reference and every instruction executed, by adding a hardware board to
the AT or PC with an umbilical probe to the processor.

The result? Wham! The PC PROBE™ and the AT PROBE™ saved
civilization as we know it. The first plague was cured with PROBE’S
hardware-assisted breakpoint traps on reading, writing, executing, input-
ting and outputting. These could be done on single or ranges of addresses,
and could include particular data values. All in real time. For a mere
software debugger to attempt this, a 1-minute program would take 5 hours

to execute.

The second plague, not knowing from whence you came, was cured
with PROBE’S real-time trace memory. The history of program execution
is saved on-board, in real time. Once a hardware trap has occurred,

Copyright ® 1986 by Atron Corp. PC PROBE™ and AT PROBE™ Atron. The other fine
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ANSWER FROM ATRON.

PROBE displays the program execution in detail, including sym-
bols and source code for C, Pascal, or assembly language pro-
grams. Which shows how out-of-range pointers got that way.

The third plague, not enough room for the
debugging symbol table to be co-resident in
memory with a large program, was cured with
1-megabyte of on-board, hidden, write-pro-
tected memory. System memory was then free
for the program, keeping the symbol table and
debugger safe from destruction.
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When the job of bugbusting
was done, the wizards used
their PROBE:S as performance
analyzers. So they could have
both reliability and perfor-
mance. So they could send
only the best software into the
field.

IF YOU AREN'T AN ATRON
CUSTOMER, 0DDS ARE YOU
WON'T BE MAKING
THE TOP-TEN LIST.

On any given week, at least
nine of the top ten best-selling
software packages on the Soft-
Sel Hotlist come from Atron
customers.

Ever heard of Borland?
“Without Atron,” says its
president Philippe Kahn,
“there wouldn’t be a Side-
Kick™, Turbo Lightning™
would be light-years away, and
Turbo Prolog™ wouldn’t be
shipping today.”

Ever use a spreadsheet?
From Enable™ to Paradox™,
their bugs were busted by
Atron products.

Into DBMSs? Everyone
from Ashton-Tate to Oracle
owns at least one Atron bug-
buster.

If you use a product from
one of the companies in The
Ciry, you owe life as you know
it to Atron. Our guess is that
99% of all PCs, XTs and ATs
have at least one product
debugged with Atron bug-
busters.

FREE 44-PAGE BUGBUSTING BIBLE COULD MAKE YOU
A PROPHET, AND YOUR COMPANY A PROFIT.

We’ve written a complete tutorial on state-of-the-art bugbusting.
And it’s yours, free for the asking. Full of examples and illustra-
tions, it will show you how the wizards work their magic.

If you're tired of suffering the wrath of program bugs, call Atron
today. You could be busting bugs, and sales records, tomorrow.

" h

this ad

THE BUGBUSTERS

20665 Fourth Street ® Saratoga, CA 95070 @ 408/741-5900
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OUR PLUG-IN CARDS
GIVE YOU PLUG-IN
CONTROL.

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

You can;

[J Plug-in to BASIC, C,
FORTRAN, or Pascal.

[J Use HP-IB plotters,
printers, and instruments.

(J Spend less time programming.

[J Call (617) 273-1818 and put us to the test.

Complete hardware and software solutions for just $395.

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

another one with the money you'll save by
not getting involved with debugging a
multitasking system.—Steve

Lis’ner 1000 for the PC
Dear Steve:

As an undergraduate honors student at
Iowa State University I will be developing
both the software and hardware for a
speech recognition and speech synthesis
system for the IBM PC. As the start of the
project approaches, I need to solve two
pressing problems: first, gaining access
to an IBM PC to which I'll be allowed to
interface my project, and second, choos-
ing speech recognition and speech syn-
thesis ICs for the project.

This letter is mainly concerned with
solving the second problem. I am refer-
ring to your Lis’ner 1000 project in the
November 1984 Circuit Cellar. Specifi-
cally, I need information on the status of
the Lis’ner 1000 version for the IBM PC.
Would it be possible to obtain just the
schematics for this project? I would truly
appreciate any information and docu-
mentation concerning other available
speech recognition and speech synthesis
ICs.

Gabriel M. Cuka
Ames, IA

I would think that at a university the
size and qualiry of lowa State, there would
be many personal computers on campus.
You should be able 10 get access to one of
those computers to finish your project.
Two approaches that might get results are
a classified ad in the campus newspaper
and notices placed on bulletin boards in
strategic locations. Your academic de-
partment also may be able 1o assist you.

There is no schematic available for an
IBM SP-1000 interface comparable to the
Lis'ner 1000 circuit published in the No-
vember 1984 Circuit Cellar. There is an
IBM interface using the SP-1000 chip
made by AudoPilot. The AudoPilot 1000
is a simple board that features a powerful
software interface system. Further infor-
mation can be obtained from:

AudoPilot Inc.

P.O. Box 3006

516 Walt Whitman Rd.
Huntington Station, NY 11746
(516) 351-4862

There are several manufacturers of
voice synthesis and recognition ICs, in-
cluding Texas Instruments and National
Semiconductor. Details on these and
other chips can be found in their data
books and their supplemental literature.
Your best source for this type of informa-
tion is probably the engineering library
at your university. —Steve m



E nter the world of professional
CAD applications with

Houston Instrument’s low cost
DMP-41/42 series plotters. These
single-pen plotters give you tne fea-
tures you need—C and D size plots.
extensive software compatibility, and
proven reliability — tor a very afford-
able no frills price of $3295.*

The DMP-41/42 scries” large C
and D size formats are ideal for a wide
range of CAD applications, from
architectural elevations to assembly
drawings. And a .005 inch resolution
ensures crisp drawings on a
variety of media— paper. matte film,
or vellum.

Inquiry 147

THE
NO FRILLS

With the DMP-41/42 series, you
can choose from an impressive selec-
tion of off-the-shelf graphics software
packages such as VersaCAD.
AutoCAD, and CADKEY. Or, by
using Houston Instrument’s popular
DM/PL™ language, you can create
your own custom software and be
assured of upward compatibility with
Houston Instrument’s entire line of
plotters.

The DMP-41/42 scries. The plotters

that offer superb reliability. comprehen-

sive graphics capabilities, and a no
frills price. The proven performers
for low-cost CAD.

For more information, call

1-800-531-5205 (512-835-0900 if in
Texas), or write 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.

oo AMETEK

DIV ISION

*U.S. suggested retail price. Pricing subject to change
DM, PL. and Houston Instrument are tradeniarks
of AMETEK. Inc
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HOWTOB

MARKET SHARE BY COLOR

(4R~

9-pin printhead
prints black and,
white only.

Suggested retail
price: $549.

A "Pro” doesn't stand a chance
next to the new ALPS ALQ200™

Because the ALQ200 has more
of what it takes to get more done.

Take speed, for instance. With its
18- or 24-pin printhead, the AL.Q200
prints excellent letter quality text
twice as fast.

And the same is true for high

P i
i

— i

Control panel with
3 selections.

. Top speed

200 cps for drafts,
40 cps for letter
quality text.

t T,
1 s9e

HHHHE
et N

Noise level 63 dBA.

resolution graphics. Where, as you can
see, we also have a distinct color
advantage.

The ALQ200 even has what it
takes to make people faster. Like auto-
matic paper loading. A full-function,
push-button control panel. And com-
patibility with all the leading PCs
and software.

Specifications and prices based on respective manutfacturer's published literature. Subject to change without notice.




EAT A PRO.

MARKET SHARE BY COLOR

Snap-in/out, inter- e 070 Top speed 240 cps
changeable 18- and i ™ for drafts, 100 cps for
24-pin printheads Pn : < letter quality text.
print 7 colors, oo 1 IR T

including black. e Sy

Suggested retail Push-button panel controls all Noise level 55 dBA.
price: $595 for 18-pin, printing functions without DIP
3695 for 24-pin. switches or software commands.

You'll also find the ALQ200 espe- information, call us at (800) 828-ALPS.
cially compatible with busy offices. In California, (800) 257-7872.
After all, it's about as solidly built as a And see a real pro at work.
printer can be. So it's quieter. And
nearly impossible to overwork.
But what really beats all is that the
AL Q200 costs about the same as the
so-called “Pro’’ AMERICA

For a free demonstration or more IT'S TIME YOU SAW THE ALPS.

Inquiry 17 for End-Users. Inquiry 18 for DEALERS ONLY. ALQ2001s a trademark of ALPS Electric Co., Ltd. ¢ 1987 ALPS Amenica




DIICOINIDK

A Kodak Company

3100 Research Boulevard
Dayton, Ohio 45420.

The Diconix 150. Take it or leave it.

The world’s most portable printer performs as well on your
desktop as it does when you’re on the road. The small footprint
reduces desktop clutter, while it enlarges a small budget. m

b

The Best
of 1986

Inthe U.S., for the dealer nearest you,
call 1-800-DICON!X Telex: 288-280
tn Europe, for the distributor

\ nearest you, call (4121) 37 56 04
Telex: 454-199 TXC CH
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BOOK REVIEWS

THE BEAUTY

OF FRACTALS:
Images of Complex
Dynamical Systems
Heinz-Orto Peitgen
and Peter H. Richter
Springer-Verlag

New York: 1986
ISBN 0-387-15851-0
199 pages, $35

Reviewed by
Eric A. Bobinsky

A nyone with an interest
in fractals, computer
graphics, mathematics,
physics, art, or philosophy
will find The Beauty of Frac-
tals: Images of Complex Dy-
namical Systems a synthesis
of the meaning of fractal
geometry in each of these
distinctive domains.

Written by Heinz-Otto
Peitgen, a mathematician,
and Peter Richter, a physi-
cist, both professors at the
University of Bremen, the
book is the outgrowth of a
1984 exhibition of fractal art
and its underlying mathe-
matics. The authors had pre-
viously produced a brochure
to accompany an exhibition
called ““Harmonie in Chaos und Kosmos,” which served as a
catalog of the fractal art and as an intelligent layman’s explana-
tion of its scientific foundation. From that first show sprang an
international exhibition called “Frontiers of Chaos,” which The
Beauty of Fractals was written to accompany.

Three Potential Audiences

This book is, in a way, a three-in-one volume. First, it is a
*“philosophical physics™ treatise, since the authors don’t hesi-
tate to relate fractal geometry to the nature of the universe, and
they offer an exciting glimpse into new areas of science opened
up by the development of fractal mathematics.

Throughout the opening chapters, the book stresses the im-
portance of nonlinear processes in natural systems and, perhaps
more important, that the long-term state of a given system (the
stability of the solar system at some future date, for example)
can’t necessarily be determined by the initial values of its pa-
rameters. To quote from the book: “It is true that our space-
ships can trust Newton’s laws of motion and modern computers
to guide them to their goals, but the fact remains that the route
becomes unpredictable over very long periods of time.”

Second, this is a very well illustrated mathematics textbook.
Although it is not, as the authors state, mathematically rigor-

A Julia-set fractal of Period 11. Reprinted with permission of Springer-Verlag.

KERMIT: A FILE
TRANSFER PROTOCOL
Frank da Cruz

Digiral Press

Bedford, MA: 1987

ISBN 0-932376-88-6

379 pages, 325

MAC INSIGHTS
Lon Poole

Microsoft Press
Redmond, WA: 1986
ISBN 0-914845-73-X
276 pages, $18.95

THE POWER USER’S
MANUAL

Randal L. Kottwirz
MacUser Publications Inc.
New York: 1987

ISBN 0-9617462-0-3

168 pages, $17.95

BALANCE OF POWER:
INTERNATIONAL
POLITICS AS THE
ULTIMATE GLOBAL
GAME

Chris Crawford
Microsoft Press
Redmond, WA: 1986
ISBN 0-914845-97-7
306 pages, $10.95

ous, it is nonetheless rich in equations and mathematical nota-
tion. But those readers who are either uncomfortable with or
uninterested in the mathematical sections can simply skip them
without missing the flavor and the impact of the text and its ac-
companying illustrations (see the example above).

Third, this is a book for computer programmers, particularly
those “‘renaissance coders” whose interests tend to range over
the frontiers of both science and technology.

Acknowledging the Computer’s Role

The authors acknowledge the assistance of two university com-
puting departments and several programmers in the production
of the graphics for the book, and they have returned the favor to
the programming community at large by providing a sound
mathematical and algorithmic treatment of fractal geometry.
The last few pages of the book, titled “Do It Yourself,” contain
several fundamental algorithms, along with commentary, that
can be programmed easily on a small computer.

Early on, the authors bring up the fact that this book—and, in
fact, the entire field of fractal geometry—owes its current state
of development to the computer. “Where scientists of earlier
generations had to simplify their equations drastically or give up

continued
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When 200,000 users like
BitCom, it must be good. |

‘_
[
[

| Whether you need to dial to on-line services or main-
frame communications, don't buy communications |
software until you've checked out BitCom 3.02. it's
the program that thousands of users prefer because
I it gives you so many features for such a low price:

Powerful script language with more than 80 functions.
Supports 132 column by 44 row and 132 column by 25 row
(with graphics card).

B Transfers multiple files using YMODEM batch, and supports
‘ the popular XMODEM CRC method.,
Auto speed change to match tnat of remote computer.
Supports COM1 through COM4. ’
Programmable terminal emulation including VT100, 1BM
3101 and most ASCII terminals.

110t0 9600 baud range.
Now also available on 3% inch diskettes

‘ [ ]
]
“AMONG INEXPENSIVE COMMUNICATIONS

‘ PROGRAMS, (BITCOM 1IS) A CHAMP. . .IT MIGHT

EVEN KNOCK SOME OF THE BIG BOYS OUT OF
THE RING.”

Only $69.% Not Copy Protected.

To Upgrade from Previous Versions
Send Original Diskette Plus $35.% to Address Below

Order Today, Call ’
(408) 263-2197

BIT Software, Inc.
755 Ames Ave., Milpitas, CA 95035

itCom3

—PC WORLD

OBIT Software, Inc. 1987 BitCom is a Trademark of Bit Software, Inc.
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completely, we are able to see their full content on the display
monitor. In graphical representation, natural processes can be
comprehended in their full complexity by intuition. New ideas
and associations are stimulated, and the creative potential of all
those who think in pictures is awakened. "

Contributions to the Book

At $35, The Beauty of Fractals is not inexpensive. For that
price, however, readers get a true potpourri of scholarly infor-
mation on fractals that they can dig into as deeply as they wish.
Each of 10 special sections has a self-contained treatise on some
esoteric aspect of fractal geometry or its applications. The
book’s price is largely due to the 40 stunning color pages bound
into the hardcover volume, amounting to about 80 plates.

Two of the sections will be of definite interest to program-
mers, namely, “Julia Sets and Their Computergraphical Gener-
ation” and “The Mandelbrot Set.” The other sections deal
mainly with mathematical issues such as **Verhulst Dynamics "
and “*Newton's Method for Real Equations™ or physical issues
like “Magnetism and Complex Boundaries.” Even if the techni-
cal issues may be beyond the average reader in these sections,
the illustrations of the fractals are fascinating.

Four of the chapters are contributed: one by Benoit B. Man-
delbrot himself, one by French mathematician Adrien Douady,
another by German physicist Gert Eilenberger, and a fourth by
the German journalist Herbert W. Franke. These four chapters
are nontechnical and are probably the most enjoyable parts of
the book, particularly Mandelbrot's “Fractals and the Rebirth
of Iteration Theory,” a reminiscence of Mandelbrot’s discovery
of the set that now bears his name (see *Plotting the Mandelbrot
Set” by Peter B. Schroeder in the December 1986 BYTE).

The Beauty of Fractals deserves high praise for uniting a new
science—fractals—with a new art—computer graphics—and
merging them with 2 humane and challenging view of our physi-
cal and intellectual universe.

Eric A. Bobinsky is a mathematician at the NASA Lewis Re-
search Center. He can be reached at MS 54-8, NASA Lewis Re-
search Center, 21000 Brookpark Rd., Cleveland, OH 44135.

KERMIT: A FILE TRANSFER PROTOCOL

Reviewed by Joel West
A s many will recall, Kermit the Frog is a greenish children’s
puppet that found crossover success several years ago as a
movie star. And, as author Frank da Cruz recounts in this book,
a Muppets wall calendar inspired the name of a data protocol
under development at Columbia University in 1980. Da Cruz
and his colleagues had to pretend otherwise until, at the sugges-
tion of a BYTE editor, they requested and received permission

| from Jim Henson to use the trademarked name of Kermit (the

Frog) for Kermit (the file-transfer protocol).

Kermit: A File Transfer Protocol is the first and definitive text
on the latter Kermit, previously described by codesigners da
Cruz and Bill Catchings for BYTE readers in a two-part series
(see “Kermit: A File-Transfer Protocol for Universities,"
BYTE, June and July 1984). It supplements earlier manuals dis-
tributed by Columbia University with a variety of Kermit pro-
grams, both as manuals shipped in printed form with Kermit
tapes and in electronic form through various research networks.

The Importance of Being Kermit

Most of the writing about data protocols has focused on local

and wide area networks, such as the ISO reference model.
continued



Overnight delivery is only half our legend.

Fred Molinan, Pres,d;’ ’

The other half is quality. At Data
Translation, we ride herd over the quality of
everything we make. All Image Processing,
Array Processing, and Data Acquisition boards

Image Processing

and software for the IBM PC are pre-tested and
pre-burned in. We deliver products that meet
our tough quality control standards, making our
return rate the lowest in the industry.

So phone us by mid-day for overnight
delivery.

Real-Time Real-Time
Modet Resolution Frame Grab Process'n, Software Price .
orzess — i o e After all, why should you wait weeks to
oragss | S8 | ¥ N N start important projects when Data Translation
Grsos T i . can have you sitting tall in the saddle
0 abber | 256x256x6 v v $1495. y g

Array Processing . tOITlOI’I'OW?
FFT* FFT* e | .

Vode 1024 Point | 1024 Pint 25;2::36 Softwae Price C ALL (617) 481_3700.
E;tht)i}\g-Pomt 23ms 41ms 3.9 v $4995.
Array Processor

'AITexecution speeds are real-world, nct theoretical, and include overhead times.

Data Acquisition (24 Boards Total}

To learn more,
see us in Gold

Analog Digital 12 bit & Book 1987, or call to
Series 1/0 1/0 | 16-bit Throughput | Software Price Feceive our first-ever
DT2801 v v v 13.7.2725kHz| ¥ | $295-$2070 1987 3-Book Set, includ-
o12821 v v o | 45250kHz |V [$1345-$2995 g ing 1987 gi!tal(;g- tPTOd(;lCt
- ummary Price List, an
DT2811 v v 12-bit 20kHz v $199-$745 3

Applications Handbook.

DATA TRANSLATION

World Headquarters: Data Translation, Inc. 100 Locke Or., Marlboro, MA 01752 (617) 481-3700 Tix 951 646
European Headquarters: Data Translation Ltd., 13 The Business Centre, Molly Millars Lane, Wokingham, Berks, RG11 20Z, England Tix 849862 (#0)

International Sales Office: Australia (61) 2-662-4295; Belgium (32) 2.7352135; Canada (416) 625-1907; Chile (2) 2-253689; China (408) 727-8222, (86) 8-721-4017; Denmark (45) (02)
187188; England (44) 734-79383; Finland (358)-90-372144; France (33) (1) 69-28-01-73; Greece (30) (3) 152-7039. (30)(1) 361-4300; Hong Kong (852) 3-318585; India (91) 2-231040; Israel
(972) 3-324298; Italy (39) 2-81821; Japan (81) (3) 502-555C, (81) (3) 3751551, (81) (3) 355-1111; Korea (82) 778-0721; Malaysia (60) 3-36299; Morocco (21) 9-30-6949; Netherlands (31)
70996360; New Zealand (61) 2-662-4295; Norway (47) (02) 559050; Peru (51)(14) 31-8060; Pillipines (63) 818-0103; Portugal (351) 1545313; Singapore (65) 271-3163; South Africa (27)
12469221; Spain (34) 14558112; Sweden (46) 8-7617820; Switzerland (41} 17231410, (41) 22360830; Taiwan (86) 2-709-1394; West Germany (49) 89809020.

Data Translation is a registered trademark of Data Translation, inc
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PC/VI’

UNIX's VI Editor Now Available
For Your PC!

Are vou being as productive as you can be with your
computer? An editor should be a tool. not an obstacle to getting
the job done. Increase your productivity today by choosing
PC/VI—a COMPLETE implementation of UNIX* VI version 3.9
{as provided with System V Release 2).

PC/VI is an implementation of the most powerful and most
widely used full-screen editor available under the UNIX
operating system. The flollowing is only a hint of the power
behind PC/VI:

» Global searchorsearch and replace using regularexpressions

» Full undo capability

o Deletions. changes and cursor positioning on character,
word. line, sentence. paragraph. section or global basis

o Editing of files larger than available memory

« Shell escapes to DOS

« Copving and moving text

« Macros and Word abbreviations

« Auto-indent and Showmatch

« MUCH. MUCH MORE!

Don’t take it from us. Here's what some of our customers say:
"Just what I was looking for!. "It’s great!". "Just like the real VIV
“"The documentation is so good | have already learned things
about VI that I never knew before.” — IEEE Software.
September 1986.

PC/VIisavailable for IBM-PC's and generic MS-DOS* systems
for only $149. Included are CTAGS and SPLIT utilities.
TERMCAP function library. and an IBM-PC specilic version
which enhances performance by as much as TEN FOLD!

PC/TOOLS"

What makes UNIX so powerful? Sleek. Fast. and
POWERFUL utilities! UNIX gives the user not dozens. but
hundreds of tools. Now the most powerful and popular of these
are available for vour PC! Each isa complete implementation of
the UNIX program. Open up our toolbox and find:

« BANNER « DIFFH « PASTE « SPLIT

« BFS « DIFF3 « PR « STRINGS
« CAL « GREP « RM « TAIL

« CHMOD « HEAD « SED « TR

o« CUr « MAKE « SEE « TOUCH
« DIFF « OD * SORT « WC

All of these for only $49.00: naturally. extensive documen
tation is included!

PC/SPELL

Why settle for a spelling checker which can only compare
words against itslimited dictionary database when PC/SPELL
is now available? PC/SPELL is a complete implementation of
the UNIX spelling checker. renowned for its understanding of
the rules of English! PC/SPELL determines if a word is
correctly spelled by not only checking its database. but also by
testing such transformations as pluralization and the addition
and deletion of prefixes and suffixes. For only $49.00.
PC/SPELL s the first and last spelling checker vou will
ever need!

R

Buy PC/VI and PC/TOOLS now and get PC/SPELL for only
SLOO! Site licenses are available. Dealer inquiries invited. MA
residents add 5% sales tax. AMEX., MC and Visa accepted
without surcharge. Thirty day money back guarantee if not
salisfied! Available in 5'%4” 3'%” and 8” disk formats. For more
information call today!

*UNIX is a trademark ol AT&T. +MS DOS 15 a trademark of Microsolt

CUSTOM SOFTWARE SYSTEMS
PO. BOX 678 « NATICK, MA 01760
61746530 2555
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These protocols have been designed by computer vendors for
use by their largest customers, transparently providing high-
speed access for dozens (or hundreds) of computers.

Those with a single microcomputer and a modem have large-
ly been ignored, even when their goals are far less ambitious. As
an ASCII serial communications protocol for transferring files
over a line or an RS-232C cable, Kermit provides an answer for
the hobbyist, student, or small businessperson.

Kermit was originally designed by da Cruz and Catchings,
but later enhancements came from a dialogue with its users. The
latest extensions are designed for use with the current crop of
high-speed modems and transmission through packet-switched
networks.

Kermit has two advantages over other ASCII serial protocols:
First, it was designed to run on many computer systems; and
second, it is completely public and nonproprietary.

A valuable section of the book contrasts Kermit (the protocol)
with another public domain microcomputer protocol, Ward
Christensen’s XMODEM/MODEM?7, independently designed
at about the same time. However, unlike the CP/M bias of
XMODEM, Kermit has been successfully implemented on a
wide range of microcomputers, workstations, and mainframes.

As independent software vendors crack the compatibility
problem, they lock up their solutions in proprietary data proto-
cols. In contrast, Columbia University has not only placed the
specification of the Kermit protocol in the public domain but has
freely distributed the source and object code for the several
dozen programs that support it. By doing so, Columbia has per-
formed a valuable educational service for the entire computer
science community. As the sole participant at Columbia to re-
main from day one until the present, da Cruz is uniquely quali-
fied to bring this project to the general computer public.

Levels Outlined in the Book

Kermit has three levels of target readers. The first such reader is
the user of Kermit programs who may also be interested in the
primer on data communications. The second is the local Kermit
professional who supports such users. The third reader is some-
one who is writing a communications program that supports the
Kermit protocol and who needs answers to specific questions.

A technical writer always faces a dilemma in trying to com-
bine an easy-to-understand text with one that is technically de-
tailed and precise, and the disparate audience makes the task
even more difficult here. Da Cruz has done much better than
most by addressing these distinct goals in separate sections.
Witty drawings by George Ulrich enhance the book’s light tone.

The goals and history of the Kermit effort include walks
through several representative file-transfer sessions. Unfortu-
nately, a published book in this field is a fixed snapshot of a
moving target or, in this case, of the many evolving targets of the
42 different supported computers. The tutorial cannot list all
possible systems or combinations and thus cannot supplant the
specific, up-to-date documentation supplied by Columbia with
each program. The documentation problem is made only slight-
ly less grim by the use of a common command interface in many
Kermit programs. It is doubtful, then, that any Kermit user
would plunk down $25 solely for the first 45 pages of this book.

Goals are followed by a primer on computers and serial com-
munications. The novice should find it a reasonable introduc-
tion to these topics. For the experienced programmer, the most
interesting sections document the differences in file formats for
a variety of computers.

Next, a user’s reference guide includes a complete descrip-
tion of the command interpreter developed by Columbia for the
DECSYSTEM-20 implementation and used by many Kermit
programs. When used with programs that feature this inter-

continued
Inquiry 293 for MS DOS Products.
Inquiry 294 for all others. —
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256K Memory, 360K Brand Name Floppy Drive,

LI

With System
A or B Only

TURBO PC/XT

135 Watt Power Supply Slide Case,

AT Style Keyboard, 4-8MHz Clock Speed,
(Keyboard Selectable), 8 Expansion Slots

A=

. g
e

W

With System
C or D Only

6-10 MHz Switchable, 512K RAM Expandable
to 1MB on Motherboard, a 1.2MB Floppy Drive,

192 Watt Power Supply, Dual Hard Drive

& Floppy Controller Card, AT Style Keyboard

and clock calendar with Battery Back-up.

SYSTEM A
MIT XY Monochrome System
MIT Turbo XT
MIT Monographics Card
With Printer Port
MIT Amber Monitor
With Swivel Tilt Stand
MIT I/0 Serial/Clock Card
MIT 4 Qutiet
Surge Suppressor

SYSTEMB
MIT XY Color System
MIT Turbo XT
MIT Color Card
With Printer Port
MIT RGB Color Monitor

MIT 1/O Serial/Clock Card
MIT 4 Qutiet

Surge Suppressor

SYSTEMC
MIT AT Monochrome System
MIT 10 MHz AT
MIT Monographics Card

With Printer Port

MIT Amber Monitor

With Swive! Tilt Stand

MIT AT Multi i/0 Card

MIT 4 Qutlet
Surge Suppressor

SYSTEMD
MIT AT Color System
MIT 10 MHz AT
MIT Color Card
With Printer Port
MIT RGB Color Monitor

MIT AT Multi I/0 Card
MIT 4 Outlet
Surge Suppressor

Turbo PC XT w 640K & 1 Drive with System Order Only
Turbo PC XT w 640K & 2 Drives with System Order Only e
PC AT 10 MHz w 1024K, 1.2 Floppy, 30 MG with System Orde/ Only o omag

. § 456

$ 379

Turbo PC XT w640K & 1 Dnve & 20 MG with System Order Only . . .
PC/AT 10 MHz w 1024K. 1 2 Floppy Drive with System Order Only

PRINTERS
Alps
All Models
Brother Printers
Citizen Printers
MSP-10
MSP-15
MSP-20
MSP-25
Premier 35
120D
Diatlo D-25
635
Oyconics

Epson Printers

3510, 3550
8810. 8850

245
319
385
465
29
369
Star Micronks Call
Toshiba
321 .. 465
341E . 669
351 Modet It 1045
351 Color 1029
COMPUTERS
AST
Model
Model 120
Model 14(
Pansonic
Business Partmer
St Partrer
Exec Partner Dual Drive
Toshiba
T-1100 Supetwist
T-3100

$1399
2099
2049

s N9
979
1429

1399
Call

AST
Six Pack Plus .
Hercules
Color Card
Graphics Card
intel
All Above Boards
Paradise
EGA Autoswatch
5 Pack
Plus Deveicpment
Pius Hard Card 20 Megabyte
Quadran
Quad EGA Pus
Tecmar
Graphics Master
Captain (No Memory
Video-?
Vega Deluxe
Enhanced Graphic Adaptor
MONITORS
Amdek Momitors .
NEC
Multrsync
Other Models
Princeton Graphics Monitnrs
TERMINALS
Qume
10t Plus Green
101 Plus Amber
Wyse
30
50
1Bao
85
Anchor Automation
Anchor Express
Hayes
Al Models
Prometheus
12008 w Software
US kobotics
Password 1200
Courter 2400
Microink 2400

MODEMS

DISK DRIVES
Bernouill Box

Leading Edge Word Processor .
Leading Edge W/P with Speil & Merg
Microsoft Word 31
Multmate Advantage

PFS Professional Write
Volkswriter 3

Volkswritzr Deiuxe Plus
Webster New World Writer
Word Per'ect [Ver 42)
Wordstar wiTutor 3 31
Wordstar Pro Pack 331
Wordstar 2000 20

Wordstar 2000 Plus 20

MONEY MANAGEMENT
Doltars & Sense w.Forecast
Tooias Managing Your Money
DESKTOP PUILISHING
Click Art Personal Publisher .
Harvard Professional Publisher
Newsmaster .
Ventura Publishing
DISKETTES
Maxell M2$ Oty 100]
Sony MD-2 [Oty 10¢
Sony 372 3. DD {Oty 10C

COMMUNICATIONS
CompuServe Starter Kit
Crosstalk XV
Microsof: Access
Mrrror
Remote
Smartcom I

INTEGRATIVE SOFTWARE
Apility
Enable 20
Framewgek II a
PFS l;’?ho:ce
Smart Scftware System 3
Symphony

GRAPHICS/MICE
Harvard Presentation Graphics
IMSt Mcuse [PC Mouse| w.Dr Halo Il
Microsoft Buss Mouse 60
Microsoft Chart
Mucrosoft Senai Mouse 60

WORD PROCESSORS

SPREADSHEETS

HAL 5

Lotus 1.2-3 Ver 201 .
Muttplan 30 .
Supercalc 4 .

Twin

VP Plannet

DATA BASE MANAGEMENT
Cipper . . . . $329
dBase NI Plus 399
D8-XL . 82
Paradox Speclal Price
PFS onlemonal File
Revetation
R Base 5000 System V

UTILITIES

8rooklyn Bridge .
Carousel 20
Disk Optimizer 20
Double 0OS 40
Fastback
Homebase 25
Microsoft Windows
Norton Utilities 4 0
Note lt
PC Too
S-Ideklfk IUnnrotecteu

PROJECT MANAGEMENT
Harvard Total Project Manager il
Microsoft Project
Super Project Pius
Timeline 20

LANGUAGES
Basic Compiler {Microsoft
C Compiler [Microsoft]
Cobol Comptler [Microsoft] . .
Fortran Compiier [Microsoft) 4 0
Genifer
Lattice C Compiler
Macro Assembler [Mbcrosoft
Run C interpreter
Ryan McFartan Fortran
Ryan M« Farlan Cobol
Pascal Compiler {Microsoft
Quick Basic 2
Turbo Jumbo Pack |New Ver
Turbo Pascal w8087 & BCD

10 Meg . o $1195
20 Meg 1595
40 Meq 2325

. Call
Cal

PC Buss Plus Mouse (New Ver |

Turbo Proiog
PC Mouse [New Ver |

PLOTTERS
) Turbo DataBase Toof Box

$ 345

= No APO FPO, or international ofders, piease

« Call before submitting PO Numbders

« Personal and Company Checks Will Delay Shipping 2 weeks
« Prices & Avatlability Subgect to Change Without Notice

* Add 3% for COD Orders

+ We Do Not Guarantee Machine Compatibility

* All Sales Are Fina!

Mailing Address:
2222 E Indian School Rd Phioenix. Anzona 85016
* Qrder Lines Mon-Fri Tam -6pm
Saturday Sam-Ipm
* Order Processing [602) 224-9345
10am-3om Mon -Fn

Epson HI-BC wHPGL
4 + No Charge tor VISA and Mestestard
VISA - You Pay the Ground Shpprg  We Pay the Air
l - Ground Shipping & Handting 6 00
« Free A Applies ONLY to orders up 10 10 Ibs & Over $50
« Al product cartes a manutacturer s warrantee All Guarantees, rebates
tral penod prvikedges & promotional programs are handied by
the manutacturer niv
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m Hercules Mode on EGA/CGA Monitor
m 100% CGA (Color Graphics} Compatible
m 100% EGA Compatible
® 640 x 480 High Resolution Graphics
~ Windows®, AUTOCAD® Drivers Available

m 132 x 25/44 on Mono/EGA Monitor PRICE/PERFORMANCE
— Lotus 123€ Drivers Available LEADER|
m Absolutely NO Game Mode Diskette OEM, VAR, Distributors and Dealers
Required Please call
m VT100, VT220 & Tektronix Emulation
Support
m 256 KB Display RAM  w FCC Class B 3
m One Year Warranty m Madein USA systems, inc.
Also from AHEAD: 1977 O'Toole Ave., Suite BIOS
EGA2001/PLUS for Mainframe/PC $an Jose, CA 95131
Communications (408| 435-0707
@ IBM® 3270 Mod 2, 3, 4,5 & S3G Hercules, Windows, Autocad, IBM and Lotus
& 80 x 66 text mode for desktop publishing Horeg Gy

compaives

BOOK REVIEWS

Turbo Pascal Programmers:

15 MINUTES = 200 HOURS!

with new turboMAGIC™ code generator.
Your productivity increased or your money back!

Let your imagination run wild! Turn your ideas into state-
of-the-art programs. it’s easy with turboMAGIC, the slickest
code generator available for Turbo Pascal. Input forms and
help windows up to 66 lines long. Pop-up menus. Pull-down
menu systems. And much more! turboMAGIC will turn 15
minutes of your time into code that would take you hundreds
of hours to write. When it comes to forms ... we do more
than the others ... and we do it better!

Read what experts say: “Fast automatic updating of
dependent fields adds flair to your input screens. ...
turboMAGIC will be a blessing for programmers who would
rather not write the user interface for every program.” - Neil
Rubenking, PC Magazine, 24 Feb 87

Wouldn’t you like some magic? Order turboMAGIC today.
Just $99.00. 30-day Money Back Guarantee. You can’t lose,
CALL NOW! 800-225-3165 or 205-342-7026. Requires Turbo
Pascal 3.0 and a 256K IBM PC compatible. Not Copy
Protected. No Royalties.

TR
f ”/J by
Sophisticated Software Inc.

6586 Oid Shell Road r I

Mobile, AL 36608
(205) 342-7026
Inquiry 304
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preter, the section will likely prove a well-thumbed reference for
the user familiar with Kermit.

The remaining six chapters (some 100 pages) of Part IV walk
through a complete program implementing the Kermit protocol
with the most detailed commentary yet available. The narration
covers Columbia’s portable Kermit program written in C,
which is the basis of Amiga, Macintosh, UNIX, XENIX, and
other implementations.

In addition to describing the protocol’s design and philoso-
phy, the last section also includes practical efficiency calcula-
tions and many implementation caveats. The protocol descrip-
tion includes the two latest extensions: expanding the maximum
packet size from 96 bytes to 837K bytes and support for multiple
active data packets, the so-called sliding windows extension.
Also included are valuable comparisons with the ISO’s Open
Systems Interconnection (OSI) reference model, Christensen’s
protocol, and a frank discussion of Kermit’s design errors.

Dampening My Enthusiasm

The book has a number of weaknesses. The C example is the
most portable implementation at Columbia, but the choice of C
is unfortunate: Pascal programs are generally more readable to
C programmers than vice versa. Although the use of short (five-
and six-character) identifiers is proposed as a virtue for porta-
bility to archaic compilers, it is unnecessarily cryptic for a
teaching example. The example also follows every trick for
compactness in a C program at the expense of readability.

Despite the author’s preeminent experience with Kermit (the
programs), the book seems biased toward those programs where
he has firsthand knowledge. The interest in the now-obsolete
DEC-20, for example, seems to be to the detriment of its popu-
lar VAX/VMS cousin. The discussion of how to test a new pro-
gram under IBM protocol converters may be important at
Columbia, but it has little relevance to a developer hooking an
Amiga to a UNIX box.

Finally, as da Cruz self-mockingly notes, the book is part
“political tract” and part “polemic.” Whether he’s arguing
against selling software or apologizing for the sexism of ““male”
and “female” labels on DB-25 connectors, da Cruz’s infrequent
diatribes grow tedious. His admonitions against military uses of
Kermit seem particularly ironic when considering that the net-
work sponsored by DARPA (Defense Advanced Research Pro-
jects Agency) has greatly facilitated Kermit’s distribution.

Kudos to Columbia

Anyone not already familiar with Kermit (the program) should
seek out a copy. Due to the efforts of those at Columbia and
elsewhere, the programs are free and readily available from sev-
eral user groups. Heavy users of Kermit, and those who must
support such users, will find the book a valuable reference. It’s
essential for anyone writing a terminal program.

Joel West (P.O. Box 2733, Vista, CA 92083) has used or in-
stalled Kermit on six different computer types since 1984. His
most recent article for BYTE was ‘‘Debugging Macintosh Appli-
cations’’ (December 1986).

MAC INSIGHTS and THE POWER USER’S MANUAL
Reviewed by Bonnie L. Walker

he authors of both Mac Insights and The Power User’s
Manual set out to write a comprehensive source of hints,
tips, and shortcuts for using the Macintosh. If you are looking
for a collection of tidbits about the Mac and its most popular
continued



WHAT THE HECK!

ProDesign Il — Still $299!

ProDesign | — 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 Il for only
$299.

And our customers said $299 is great. So, we said:

“Aw ... What the Heck! $299 its!”

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.

PRODESIGN Il

22908 FC SMINCLES

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 Dimensioning 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 ine curves, circles, etc.
Full Zoom, Pan, and Rotate capabilities.
Capability to transfer drawings to and from other programs.
Capability to Break/Trim Lines, Curves, Circles, Arcs, and
Ellipses.

® Many more features — A/l for only $299!

Where do you get ProDesign II? See your local computer
dealer, or contact:
American Small Business Computers, Inc.
118 South Mill Street
Pryor, OK 74361
(918) 825-4844
Telex 9102400302 Inquiry 23

Want more information? Call or write for a detailed brochure
and a free demo disk!

STILL ONLY $299!

223L8 FC SMINCLES
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Inquiry 305 for End-Users.
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Expansion Chassis/Tape Back-up

=
-r- [
- C |
o M oves S,
T . .
Specification
Model | No. of Space for Power Supply | Dimension Price
No. Slot | 1 Height Drive (Watts) DXWXH(cm)
VER 0 1 50 30x15%x6.5 | $139
M2 3 3 100 42x25x16 | $299
M-3 5 3 100 39x30x15 | $239
M4 12 2 100 40x49x14 | $299
M5 0 2 45 39x18x15 | $149
M-6 0 1 50 26.5x18x13.5| $169
M-7 5 2 100 38.5x30x13.5| $299
M-8 0 2 45 39.5x18x13.5| $149
M-9 0 2 60 38.5%49x9 | $249
M-10 8 4 135 43x49x14 | $239

* Extra space for a stand alone controller
EXT and RCV Adapters (Interfacing Computer & Chassis With Siots)...$149
Tape Back-up (With Controller & Cable)....$499

ORDER TOLL FREE: (800) 826-0267
In California Call (408) 434-0877
SOURCE ELECTRONICS CORP.
2380 Qume Drive, Suite E

l San Jose, CA 95131

Telex: 279366 Fax: {408) 434-0539

BOOK REVIEWS

THE 3.5” CONNECTION!

This internal 720K 3.5" disk drive is a “drop-in” replacement
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 special prices on SONY DISKS!

SONY DISKS o o "
$$ SAVE $$ 1‘9EI’ Tl’ ONICLS ? :»asr.ga'grfx
INCORPORATED
(A 2734-C Johnson Drive  'mam
(WasterCord P.O. Box 3717 VISA
. I Ventura, CA 93006 NN
IMMEDIATE DELIVERY!

Call 805-658-7466 or 805-658-7467
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software, either book will probably suit your needs. There are,
however, a few differences between the books that may help you
select the best one for you.

MAC INSIGHTS

Mac Insights is written by Lon Poole, the “get Info™ columnist
for Macworld magazine. His book consists of information that
has appeared in his column and pointers he has gleaned from
other publications, experts, and user groups. The tips are ar-
ranged by topic: troubleshooting, hardware hints, word process-
ing, communications, and so on. Information about specific ap-
plications is located under appropriate topics. For example,
under Word Processing you'll get tips about both MacWrite and
Microsoft Word.

Topical Arrangement

Within each main grouping, the subtopics are not arranged in
any particular order. For example, under the main topic Word
Processing, Poole begins with a subtopic called Getting
Around, in which he discusses the insertion point, followed by
Keyboard Navigation and Place Markers. Under Place
Markers, he suggests typing an unusual symbol and using FIND
to locate the markers later. Under Selecting, he explains how to
select lines, sentences, phrases, and paragraphs.

Throughout the book, Poole’s emphasis is often on creative or
commonsensical ways to use an application rather than on tech-
nical tips. Scattered among the practical tips, however, he does
include some valuable technical tips such as the one that appears
under the heading “Converting Documents.” Here Poole ex-
plains how to remove unwanted return characters from an entire
document using Microsoft Word, a situation that often occurs
when transferring files from one computer to another.

More often though, Poole gives us information on how to use
a particular application. For example, he explains in detail how
to accommodate printed letterheads. “If your letter is only one
page long,” he writes, ‘“the easiest and most reliable method of
accommodating a letterhead in MacWrite is to insert the appro-
priate number of blank lines above the text of the letter.”

Under the topic Editing, Poole’s subtopics are so specific that
only he would be able to find information in this book if he
needed it. Examples are Saving often to avoid clogging memory,
Efficient correction when typing, and Restoring backspaced
text. Another topic in this category is Evaluating phrasing op-
tions. Fortunately, the book has a detailed index that helps to
bridge the gap.

One of the best sections in Mac Insights is Resources. Poole
provides detailed instructions on using ResEdit. He explains
how to change a font, personalize an icon, and change Get Info
comments, among other hints. More than 50 tips on graphics
make the Graphics section among the most useful. The section
of Communication tips focuses primarily on MacTerminal.
About 50 applications are mentioned.

THE POWER USER’S MANUAL

The Power User’s Manual was commissioned by MacUser mag-
azine, in which author Randal Kottwitz’s “Tip Sheet” column
appears. Kottwitz also likes descriptive titles rather than generic
ones, but since he has organized his book somewhat differently
from Mac Insights, it's not as difficult to locate specific facts.
The book begins with a section titled General Information and
proceeds to group tips by application or hardware item, starting
with Finder, Macintosh, and Macintosh Plus.

Desk Accessory Tips

Four full pages about desk accessories complement many useful

tips. For example, Kottwitz warns us to always close all desk
continued



GET YOUR FEET WEL.

Sample Dow
Jones News/

Retrieval® —

the nation’s
premier online
business and financial re-
source—without getting in
over your head.
For only $49.95, the

, 1 \ ,‘-2—- ~~ —«~=| News/Retrieval Membership Kit
N a4 -~ & lets you and your colleagues
flr' lg] I N\N =2 "=~- | plumb the depth of this valuable
}( f , b news and information service.
o~ AL - n~— Eight free hours* of online
A AT IR time will get you started. There's
(==t L a User's Guide to show you the
(\ ’ / way, step by step. And a year’s
\ :_/ ’ 1 subscription to Dowline (the

you background on and suggested applications for our offerings.

Stay on top of the competitive situation in your industry. Check on the positions of
your company and clients. Keep up with breaking news or call up past news from
The Wall Street Journal (online exclusively with News/Retrieval) back to January 1, 1984.

You can analyze a wealth of financial f
data, tap a pool of general knowl-
edge, even plan a trip using almost |
any computer and modem, =
terminal or communicating word |
processor. I

The Dow Jones News/Retrieval
Membership Kit. It can help you |
embark on a wave of success. . .and
not feel soaked.

To order or for more information,

call 1-800-221-7700, Ext. 417E. l
(Alaska, Hawaii and foreign, call |

1-215-789-7008, Ext. 417E.) [
Or use the coupon.

YES! | WANT TO GET MY FEET WET!

] Corporate offer$49.95 Each includes: [ Personal offer-$29.95 Each for
* 8 Free Hours* ® Multiple Passwords individual use, includes: ® 5 Free Hours*
o User's Guide ® 1 Year of Dowline e Single Password ® User's Guide
 $12 Annual service fee waived for | year o | Year of Dowline * $12 Annual
] Send more information service fee waived for 1 year
$ ENCLOSED (Check/Money Order) [JBill me later Charge to: [JAmExp [ MC [J VISA
(If you pay by credit card, all subsequent usage charges will be billed to your credit card.)
CardNo. ____ Exp Date

Signature_____

Name

Company
Address _
City/State/Zip .

Daytime Phone Number ____

Mail to: DJN/R Membership Kit, PO. Box 300, Princeton, NJ 08543-0300
ATTN: John McGovern HOBYO0507E

*Per account. Limited to new subscribers only Free nme {8 hours per Corparate offer. 5 hours per Personal offer) must be used
within 30 days after receipt of password(s) Centain databases have fees over and above usage charges which are excluded from
free time offer

Dow Jones News/Retrieval®
Fuel for your 1deas.

Copyright © 1586 Dow Jones & Compary. Inc. All rights reserved. Dow Jones News/Retrieval is a registered service mark of Dow Jones & Company, Inc.
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NEW! rrofiontE02

B Water Resistant
B Dust Free

PORTABLE
COMPUTER
TERMINAL
For home. office.
factory. warehouse,
garage. shop. store.

LOW PRICE $499

Features:
B Consumer/Industrial Application

Main fiame computer & FC appplication
Small and Light Weight

Display format of 5 X 7 Dot Matrix. 40 characters
w/ASC 1! 96 characters

32.000 character memory w/battery back-up.

Full ASC It 128 character set-tiansmit.

5 user-defined function keys

Interface RS 232C. RS 42Z. TTL or 20mA loop
}d  EPOTEK CORPORATION

2151 0'Toole Ave., Suite L TEL (408) 922-0133
0'Toole Business Center 1-800-237-4590
San Jose, CA 95131 FAX (408) 922-0137
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Computer

;lew_Quark [PC s

T ——

Base model 5.75” x 8”

Reg. Pﬂce%gglss 95'

Quantity discounts available

e |BMPC®compatible single board
computer mounts to 51/4” drive

® Includes Floppy Disk & Color Graphics
CRT Controllers plus more

Also includes: legal BIOS « Boots MSDOS® » Printer
Port e 2 Serial Ports ® 256K RAM e Clock Speed at 4.77 MHz
» Alphanumerics and Graphics Modes for Color Video
Controller ¢ Standard IBM® Keyboard Port.

OEphons include: 512k RAM s Piggyback O channel
OEM Expansion Board * XT-Compatible Hard Disk SCSI
Interface e Real Time Clock with battery-back-up ¢ Clock
speed of 9.5 MHz (Twice as fast as a PC)

The Megatel Quark/PC is for OEM and end user
applications that require PC compatibility in a compact
single board computer. The Quark/PC BIOS will run most IBM
PC?® software including Flight Simulator and Lotus®. To meet
your specifications a set of options let you add memory,
speed and XT-compatible hard disk interface. Not only does
it quickly mount to a 5/a” drive, it also comes with floppy disk
and CRI color graphics controllers — all for just $395.

To order or enquire call us today. Dealer enquiries welcome Megate! Computer
Technologies (416) 7457214 150 Turbine Drive, Weston, Ontario M9L 252

Telex: 065-27453 US. Address: 1051 Clinton St., Buffaio, NY. 442C6 Distribuiors: NCS
Electronics Varese, Italy ¢ SES Electronics Nordllingen, Germany ¢ Rerdix
Microtronics Biggin Hill, UK. « Microcomputing Ghent, Belgium ¢ Asp
Microcomputers Melborne, Australia

Quatkis aregistered rodemark b f andk MFG CO LTD 1BM 1BMPC ana : CDOS ore regrs-eran racgemerks of
Internahonal Busingss MOChINGs Corp Lotus 1$ O 1eQistered roaeark wilo.s Developmen Cxip MSDOS 1sa

regrstered rodemark of Microsoft Corp
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accessories before quitting an application or shut down from the
Finder. If not, you could damage your System file, data files; or
the application itself.

Sections about major applications are each like a short user
manual for the application with only a few hints for advanced
users. Other topics have one short tip and that’s it.

For readers looking for communications information, this
book offers a section on telecommunications and sections on
MacTerminal. In addition, Kottwitz offers a section on Red
Ryder plus Hayes modems and the Courier 2400 modem. Mac
Insights focuses mainly on MacTerminal.

Because it is 100 pages shorter than Mac Insights, The Power
User’s Manual has less information about most of the topics it
addresses. While Poole offers rather detailed, step-by-step in-
structions, Kottwitz focuses almost entirely on brief tips.

The Power User’s Manual and Mac Insights both have fairly
detailed indexes. Neither book has very many illustrations, al-
though both contain lots of little icons.

Ingredients of Tip Books

To my way of thinking, a book of tips should offer information
that is not in the applications’ manuals. It might also include
information that is in the manual but that is likely to be over-
looked. A tip book should contain new ways of using applica-
tions that most people would not think of on their own.

Both these books follow that prescription, but both have sig-
nificant flaws in organization, content, and clarity. Both books
would benefit from a glossary of terms and a heavier emphasis
on technical details, like a list of Finder versions and their specific
characteristics, for example. Both would be improved by includ-
ing more screen dumps from the applications they discuss.

Poole and Kottwitz have included as much current informa-
tion as possible, given publishing constraints. There is a consid-
erable amount of information about the Mac Plus, for example,
in both books. One important piece of software was not included
in either book, however: Microsoft Word 3.0 may well revolu-
tionize word processing on the Mac. It will undoubtedly result
in the need for new editions of both of these references.

Bonnie L. Walker, an independent consultant in Bowie, Mary-
land, is an instructional design specialist and systems analyst.

BALANCE OF POWER: INTERNATIONAL POLITICS
AS THE ULTIMATE GLOBAL GAME
Reviewed by Rick Grehan

hris Crawford is a designer of games noted for their unpar-

alleled depth of perception. His latest creation—Balance of
Power—is no exception. The game, about geopolitical interac-
tions in the nuclear age, runs on the Macintosh. You play the
role of either the President of the United States or the General
Secretary of the Soviet Union. The computer plays the head of
the opposing superpower. One goal of Balance of Power is to
make it through to the end of 1994 alive, without engaging in a
nuclear exchange. Another goal is to have as many powerful
countries respecting your country as possible. The game refers
to this latter accomplishment as prestige—the sum of the de-
grees to which countries show affinity to yours, weighted by
their military strengths.

First a Game, Then a Book

Now Crawford has released a book by the same name that is as

interesting as any game he has produced to date. Balance of

Power is a carefully balanced investigation of the game’s major
continued
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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 Ili

3.15 minutes

29.6 minutes

(Test: Add and delete 225 records)

WordStar 3.3
12 seconds E 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 IBM PC, 20 megabyte hard disk and
floppy drive. 320K RAM allocated to Fast Forward.

Inquiry 189

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 III)
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
75 / MONEY-BACK
it'll be going fast. GUARANTEE

*In [llinois: (312) 472-6659

Mark
m Williams
Company
1430 West Wrightwood
Chicago, lliinois 60614
Fast Forward runs on IBM-PCs and

100% cowmibles. Not copy protected
© 1987, Mark Williams Company
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Inquiry 166

Real-Time Multitasking Executive

a8 No royalties
® Source code included
B Fault free operation

& [deal for process control
& Timing control provided

@ Low interrupt overhead
@ |nter-task messages

Options:

@ Resource Manager
m Buffer Manager
@ |nteger Math Library

@ Language Interfaces :
C Pascal
PL/M Fortran

@ DOS File Access

CP/M-80
IBM PC DOS

dk KADAK Products Ltd.

206-1847 W. Broadway, Vancouver, B.C., Canada

User {
o Tases
] interrupis [ -
o User Device
Service |
1 Procegures

AMX 13 TM of KADAK Products Ltd
CP/M-80 18 TM of Digital Research Corp
{BM, PC DOS are TM of IBM Corp

AMX for 8080 $ 800 US
8086 950
6809 950
68000 1600

Manual (specity processor) 75

(604) 734-2796
Telex: 04-55670
V6J1Y5

FOUR MEGABYTES

Less THAN ONE KILOBUCK!

ot (2

Designers of the X16 and Other Fine Computer Products

The PC Tech Four Megger is
long on a lot of things, like
memory, reliability and perfor-
mance. It's short on cost,
power and length. The Four
Megger comes complete with
software for the Lotus, Intel,
Microsoft Expanded Memory
Specification as well as a
tast memory disk program
and an extensive diagnostic
program. The Four Megger
works in the IBM PC/XT/AT
and compatibles at 4.77 or 8
MHz. All this for $850.

Another smart idea from
PC Tech.

Now Available: The 16
Megger. Expanded memory
for AT and XT, as well as
extended memory for the AT.
Call!
904 N. 6th St,
Lake City, MN 55041
(612) 345-4555
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Inquiry 240

BOOK REVIEWS

forces. Within each of the chapters that define the game’s ingre-
dients, we are provided with a description of the real-world ef-
fect the author is attempting to simulate, a discussion of the
algorithms he used, and several historical scenarios of events as-
sociated with the chapter’s material. These historical outtakes
demonstrate the author’s meticulous research.

The Game’s Design

Sprinkled throughout the book are the details of the author’s ef-
forts in designing the game. This is not Crawford’s first publica-
tion on the subject: His earlier work is called The Art of Com-
puter Game Design: Reflections of a Master Game Designer
(Osborne/McGraw-Hill, 1984). The author reveals that this ef-
fort is composed not only of a series of additions, but more often
requires the deletion of materials whose selection is derived
painfully (and rarely scientifically). Particularly intriguing is
the description of the feedback loop that evolved as Crawford
developed the game. The act of representing (or attempting to
represent) the intricacies of world geopolitics actually improved
his understanding of them so much that he was able to redirect
this new understanding into constructive modifications of the
game.

What’s Missing

As wonderful as this all sounds, the author himself points out
important components missing from the game. In fact, he de-
votes an entire chapter to “The Unincluded Factors,” the most
important of which is the game’s simple, bipolar view of the
world (it ignores the potential emergence of China, for example,
as a nuclear superpower).

Most omissions to the game, however, occurred either in re-
sponse to the lack of resources (primarily memory, often time)
or in an effort to make the game less overwhelming and more
approachable.

Players of the game certainly appreciate its sophistication and
would expect that software of such complexity was formulated
using the latest development equipment. Yet it is interesting to
read that the wonderfully detailed map of the world that is Bal-
ance of Power’s primary screen was originally drawn freehand
onto graph paper and laboriously entered into the Macintosh by
hand.

Programmers who may find themselves considering year-
long stints before a display screen in an effort to produce the next
great computer-game blockbuster will find the chapter entitled
“How Balance of Power Was Created™ particularly interesting.
It details the false starts, economic pitfalls, and other sordid de-
tails that might send even the best flowcharted plans of a forma-
tive game over the brink.

The Last Straw

Finally, the designer confronts his own creation in the appen-
dix. Crawford plays a sample game and leads us through a step-
by-step account of the action, particularly the activities below
the surface. Most revealing is the author’s analysis of his own
miscalculations. We must stand in some awe of a program that
puts its own designer into serious deliberations.

Balance of Power is a joy to read. Crawford is witty, lucid,
and overflowing with ideas. The book is full of deep and often
disturbing insights, such as the author’s original proposal for
the game: “I intend to show that good men can still annihilate
the world through miscalculation.”

You needn’t be a computer programmer to read this book.
However, if you are and you are interested in simulation or game
design, you will find Balance of Power absorbing. m

Rick Grehan is a BYTE technical editor. He can be reached at
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458.



A special
kind of craftsmanship

Universal Data Systems, the company that
developed the first 9600 bps dial-up modem, has
now applied its special brand of craftsmanship to
the CCITT V.32 specification.

The result is a full-duplex 9600 bps device for the
switched telephone network. When substandard
line conditlons are encountered, the device offers
automatic fallback to 4800 bps, while maintaining
the full-duplex communications capability.

As you expect from UDS, the device fully utilizes
the latest in CMOS technology for low-noise perfor-
mance and very low (less than 20W) power con-
sumption. A new LCD control panel displays and
conflgures modem set-up selections and displays
outputs from the unit's comprehensive self-test
reglme. Auto-dial capabillty is also Included.

- Unlversal Data Systems

@) moramora

l YES l NO ' 1 TALK /DATA |

If your system must accommodate

periodic bursts of high-throughput, full-

duplex communication, UDS craftsmanship and
the V.32 standard provide a reliable, cost-effective
solution. For complete technical details and
quantity prices, contact Universal Data Systems,

5000 Bradford Drive,
Huntsville, AL 35805. $
Telephone 205/721-8000;
Telex 752602 UDS HTV.
Inquiry 333

[l_': Universal Data Systems

MOTOROLA INC.

Information System:s Group

9500

uantity One

UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area.
DISTRICT OFFICES: Apple Valley, MN. 612/432-2344 » Atlanta, GA, 404/998-2715 » Aurora, CO, 303/368-3000 » Blue Bell, PA, 215/643-2336 * Boston, MA, 617/875-8868 » Columbus, OH,
614/895-3025 « East Brunswick, NJ, 201/238-1515 « Glenview, IL, 312/998-8180 * Houston, TX, 713/888-5506 * Huntsville, AL, 205/721-8000  Issaquah, WA, 206/392-9600 * Livonta, MI,
313/522-4750 * Mesa, AZ, 602/820-6611 « Mliwaukee, WI, 414/273-8743 ¢ Mission Viejo, CA, 714/770-4555 « Mountain View, CA, 415/969-3323 » Richardson, TX, 214/680-0002  St. Louis,
MO, 314/434-4919  Silver Spring, MD. 301/342-8558 » Tampa, FL, 813/684-0615 « Unlondale, NY, 516/222-0918 » Van Nuys, CA, 818/891-3282 » Willowdale, Ont, Can, 416/495-0008

Created by Dayner/Hall, Inc . Winter Park. Flonda




Gold Hill
delivers

GoldWorks.




Now you can build and
deliver serious expert
systems on advanced PCs.

Introducing GoldWorks,
formerly code-named

Acorn.

GoldWorks is Gold Hill’s premiere
product for serious expert system
building on 286- and 386-based PCs.
It’s designed for professional software
developers who need to integrate ex-
pert systems with conventional appli-
cations ruaning on conventional
hardware. And it combines the best
features of high-end expert system
tools into a new standard for expert
system development and delivery on
advanced PCs.

Menu Interface

“w

&.“‘.‘mﬁc
Frzn;: Rl Objeets| External
i Interfaces

Inferense 23

l, C ¢

Developers
Interface

Golden Comman LISP

GoldWorks is the most comprehensive expe: tsystem tool
available for advanced PCs

Works like a shell.

GoldWorks gives vou the best
features of an expert system shell.
With the easy-to-use menu interface,
you can rapidly prototvpe and build
expert system applications without
knowing the underlying program-
ming environment. And you get the
GoldWorks tutorial. the San Marco
LISP Explorer® tutorial, an on-line
help svstem, and example applica-
tions to get vou started quickly.

Works like a toolkit.

GoldWorks gives you the best
features of an expert svstem toolkit.
You can access the underlying pro-

gramming environment to extend
and customize the system for your
specific applications. And you can
address up to 15 MB of extended
memory on the PC AT (and even
more on 386-based PCs).

Works like expert system
tools previously available
only on high-end work-
stations . . . at a fraction

of the cost.

GoldWorks sets a new standard for
expert system development and deliv-
ery on advanced PCs. You get frames
with multiple inheritance for flexible
knowledge representation. Rules
supporting integrated forward and
backward chaining for powerful
inferencing. Object programming
for developing modular applications.
Plus advanced features for controlling
the inferencing process, including
rule sets, sponsors, rule priarities,
certainty factors, and extensive rule
inspecting and debugging facilities.
All on conventional hardware—
the PC you already use.

Works to develop and

deliver your expert systems.
GoldWorks is the only tool that

lets you develop and deliver serious

expert systems on PC ATs. And

GoldWorks also takes advantage of

PCs based on Intel's powerful 80386

Works to integrate expert
systems with conventional

PC applications.

With GoldWorks, you can integrate
expert system applications with
dBASE III and Lotus 1-2-3 . . . integrate
C routines and libraries into your
expert systems . . . and build and de-
liver expert systems in network
environments.

Works the way you want
an expert system builder

to work.

GoldWorks from Gold Hill sets the
standard by which all other expert
system tools will be measured. It was
extensively field-tested by developers
in dozens of major corporations. And
GoldWorks is backed by Gold Hill’s
comprehensive customer support,
training and consulting programs.

Now you have the expert system
builder that works the way you want
to work—GoldWorks. To see how it
works, order our unique Demonstra-
tion Kit, including full color video and
complete User's Guide. It’s only $49
postpaid, refundable with your
GoldWorks purchase. To order. call
toll-free:

1-800-242-5477.

In Mass., call (617) 492-2071.

GoldWorks from Gold Hill.
The expert in Al on PCs.

processor, including the COMPAQ Gold Hill Computers. Inc.
DESKPRO 386 and Gold Hill’s 163 Harvard Street
386 LISP System. Cambridge, MA 02139

GOLDHILL

(]

© Copvright 198 Gotdd 1l Computers. [nc. Gold Hill, (0ldWhuks, G4 11SP. and 386 LISP Svatem are tradernarks of Gald Hill Comrwters. Inc $an Marco ISP £xpiat 1s 2 regicred
trademark «f San Marce associates Lotuses 2 regatered trademazk and | 2 35 2 trademark of Lotus Development Cogeration JBASE 15 2 trademard, of Ashten Tate 1BM and IBM PCAT
a%e regoicrd trademarns of Iniernational Busingss Machines Corporation Intel s 2 regusterec wademark and 80286 ane: 80386 arc trademarks of intel Corporaron « DYPAQ and
DESKPRO 386 are iradersarks of COMPAY Cemmputer Corporaton
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Incredible Versatility.
Incredibly Priced!

Now you can have it alt with the incredible Mega-
Link by Intellicom. This universal four port buffer
features both serial and parallel ports plus auto-
matic ABC switching. To make sure you never
need to wait for the printer, the Mega-Link comes
with a standard 256k of buffering (user expand-
able to a full megabyte).

The Mega-link can be used with virtually any
computer/printer system. Its four ports (two seriall,
two parallel) allow 4, 2, or 3 computers to share
a conventional or laser printer. Naturally, the

The Megar-Link comes with both and they can be
used in any combination. In addition, the 2 seri-
al ports can be configured for use with the op-
fional Intellicom Remote Computer Adapter®. The
Remote Computer Adapter eliminates the incon-
venient 10-foot limitation on parallel cables link-
ing your computer and printer. Now, your com-
puter can be over a mile away from the Mega-
Link using inexpensive telephone cord.

ABC SWITCHING AND MORE: The ABC switching
feature automatically selects active input ports

1) Unk any paratiel computes 1o any
senal or paroliel printer. Becouse
Mega-Link has four ports, additional

devices can be added.

2) Two additional computers can share
the butfer ond the printer.

3) Two computers can share two printers

such as o dot matrix and a laser printer.

Megar-link has all of the advanced features youd
expect; multiple copy, single sheet mode, pause
and buffer erase plus a “top of forms” mode that
assures each job will start with a
fresh sheet of paper. For plotter
users, the Mega-Link has a unique

Mega-Link

so up to 3 PCs can input infto one Mega-Link.
The Mega-Link keeps track of all documents
and prints the jobs in the order received. Mega-
m Linkiscovered by Intellicom’s full
2year warranty and comes with
an easy-to-understand graphics-

pause mode which allows you to
change paper between jobs.
SERIAL AND PARALLEL:

PCs and printers can

have 2 different

types of inter-

faces, serial

and parallel.

Intellicom

Inquiry 153 for End-Users. Inquiry 154 for DEALERS ONLY.

$349.”

basedusers’ manual. Dont settle
for less than the incredible.

Intellicom

800-992-2882 (outside CA)
800-422-4428 (in CA)
9259 Eton Ave.
818-882-8877

Chatsworth

CA 91311

*Remote Computer Adapter sold separately.



Product Preview:
The Tandon PAC 286 ................ocovveeee 85
by Jonathan Erickson, G. Michael Vose, and
Charles Weston
Programming Project:

Pull-Down MenusinC.............coooeven 108
by James L. Pinson

Build BERT,
the Basic Educational Robot Trainer,

by Karl Brown

An Adventure Authoring System ........ 125
by David Betz

Interactive Fiction as Literature......... 135
by Mary Ann Buckles

Special BIX Supplement: *Power
Protection for Microcomputers”” by Mark
Costello, a guide to understanding and
selecting uninterruptible power supplies,
appears in the topic UPS within the BIX
conference may87.sup. (For information on
joining BIX, see page 256.)

World Radio Histo
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Why Are So Many People
Switching to Smalltalk/V ?

Why are scientists, engi-
neers, and professionals
switching to Smalltalk/V?
Because it lets them do
amazing things on their
PCs, with a Mac-like
interface and an
easy-to-use object-
oriented language.

And with Smallalk/V
you get an unsurpassed
array of problem-solving
tools. You can even per-
sonalize the entire system to
suit your needs.

Smalltalk/V is the program-
mable environment that
gives you total control of
your computer and makes it

what it was meant to be, a truly personal

tool for your mind.

“This is the real thing, folks. A super
Smalltalk like this turns your PC into a hot
workstation. It’s fantastic . . . Highly
recommended.”
John C. Dvorak,
Contributing Editor, PC Magazine

“My background is in physical chemistry,
not in programming. I like Smalltalk/V
because I can use objects in the computer to
represent objects in the physical world.”
Dr. Paul Soper, Senior Specialist
E. I du Pont de Nemours & Co.

“Smalltalk/V is a productive programming
environment that allows us to quickly
develop sophisticated medical
applications.”
Dr. Mike McCoy.
Dean for Instructional Computing
UCIA School of Medicine

Smalltalk/V

The Programmable Environment

“Smalltatk/V, with its visual interface and
class structure, is a perfect way to simulate
the complex interactions of natural
systems.”
Lee A Grabam, Research Assistant
Institute of Ecology, University of Georgia

“I solve problems quickly using Smalltalk/V
because its classes and objects help me
organize my thinking. And besides, it's fun
to use.”
Dr. Barry Fishman, Sr. Project Engineer
Hughes Aircraft Company

BYTE and BIX are trademarks of McGraw-Hill, Inc. IBM, 1BM-PC, and
IBM PC-AT are trademarks of Internauonal Business Machines
Corporation. Unix is a trademark of Belt Laboratories

Yes! I want to turn my PC into a hot workstation! Send me

D Smalltalk V-The Programmable Environment $99
D Communications Option $49
D EGA Color Option $49
[ “Goodies™ disketie $49
Shipping and Handling $
CA residents add applicable

sales tax H
TOTAL $
Shipping and Handling
LS. Canada. Mexico $ 5.00
Elsewhere £15.00

I enclose [J Check [IMoney Order
O Credit card information O MC O visa

Number
Expiration
Signature:
Name

Street Address:
Citv/State/Zip

Phone

; 599.00

“Smalltalk/V is the
highest performance
object-oriented pro-

gramming system
available for PCs.”

Dr. Piero Scaruffi,

Chief Scientist, Olivetts
Artificial Intelligence Center

“Smalltalk/V is an excellent buy
and makes a good alternative
to other programming
languages for the development
of complex applications.”

Bill Wong, Director, PC Labs
PC Magazine

Other Smalltalk/V

Features
® Object-oriented Prolog integrated
with the Smallialk environment
® Supports exploratory programming and
prototyping
Class hierarchy with inheritance creates highly
re-useable source code
® Smalltatk source code included, with browser
windows for easy access and modification
® Object-swapping creates a virtual memory on
hard or RAM disk
Bit-mapped graphics with bit and form editors
A sophisticated source-level debugger
Automatic change log for easy recovery
from errors
Powerful directory file browser system for
organizing DOS files
Access to other languages and DOS
functions
500 page manual with comprehensive tutorial
and reference sections
¢ Optional add-on modules
* RS-232 communications interface with
UNIX™ and TTY windows
* EGA color graphics
* “Goodies™ diskette. including
multiprocessing. music. zoom, object

loader, and more
Inquiry 92

NOT COPY PROTECTED, 60-DAY MONEY-BACK GLARANTEE
ON-LINE USER-SUPPORT CONFERENCE ON BYTE'S BIX™

Smallialk/Y requires DUS 2nd 512K RAM on IBM PCs (including AT) or
‘compatibles,” and a CGA, EGA, Toshiba T3100, Hercules, or AT&T 6300
graphic controller. A Microsoft or ¢ le mouse is rec ded

%

5200 West Century Boulevard
Los Angeles, CA 90045

(213) 0645-1082



Jonathan Erickson, G. Michael Vose, and Charles Weston

The Tandon PAC 286

An AT-class computer with a unique disk subsystem
and memory management unijt

Editor’s note: The following is a BYTE
product preview. It is not a review. We
provide an advance look at this new prod-
uct because we feel it is significant. A
complete review will follow in a subse-
quent issue.

f all the innovative tech-
nology that drives the
personal computer busi-
ness, none moves faster
than new disk technol-
ogy. Tandon Corporation, a company
built on disk technology, recently devel-
oped a disk subsystem featuring portable
hard disk data packs. To sell these un-
usual new disks, the company built an
AT-class computer called the PAC 286
that uses the removable disk drive/data
packs and incorporates a custom memory
mapper chip to give the computer access
to memory above the MS-DOS 640K-
byte boundary.

The Tandon PAC 286 (see photo 1)
sells for $2995. Personal Data Pacs
(PDPs) cost $300 to $400 each (see the In
Brief box on page 86 for a full description
of the configurations of the PAC 286). A
PAC 286 machine comes with two data
pack receptacles, providing a total of
either 30 or 60 megabytes of on-line stor-
age capability. Data packs weigh 2
pounds and can fit easily into a briefcase.
PDPs are self-contained 15- or 30-mega-
byte hard disk drives with one or two 3 '-
inch platters and their read/write heads.

For now, PDPs can be used only in the
Tandon PAC 286, although Tandon plans
to offer add-on/add-in devices for exist-

Jonathan Erickson and G. Michael Vose
are BYTE senior technical editors.
Charles Weston is a BYTE technical edi-
tor. They can be reached at BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

ing IBM PC-, XT-, and AT-class ma-
chines later this year.

System Description

The Tandon PAC 286 features an Intel
80286 microprocessor that runs at either
6 or 8 megahertz. The machine uses a
custom clock generator/bus controller
with a 48-MHz oscillator. An MS-DOS
software switch lets you select a proces-
sor speed that is either 1/6 or 1/8 of the
oscillator frequency.

You can back up the 80286 with an op-
tional 80287 math coprocessor for addi-
tional floating-point calculation speed.
The PAC 286 features both real and pro-
tected mode operation and uses a 24-bit

Photo 1: The Tandon PAC 286.

address bus and an 8- or 16-bit data path.

The microprocessor uses a single wait
state to interface to the standard 1 mega-
byte of on-board, 150-nanosecond RAM.
With the addition of an optional RAM ex-
pansion board, motherboard RAM can
be increased to a total of 5 megabytes.
This RAM expansion board attaches to
the CPU board via a special 60-pin con-
nector and therefore does not use up any
of the machine’s expansion bus slots.
(Tandon offers this expansion board in
both a 1-megabyte and a 4-megabyte con-
figuration.) You can expand total system
RAM to 16 megabytes by adding addi-
tional memory cards into the expansion
bus slots. In addition, the PAC 286 uses a

continued
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© Robert Fujioka Studios

TANDON PAC 286

Tandon PAC 286

Company

Tandon Corporation
405 Science Dr.
Moorpark, CA 93021
(805) 523-0340

Price
$2995

Microprocessor
Intel 6-/8-MHz 80286, 16-/32-bit
microprocessor

Main memory

1 megabyte, expandableto 5
megabytes with optional piggyback
memory expansion board

Disk memory

360K-byte or 1.2-megabyte MFM-
recorded floppy; two 15-megabyte RLL
2-7 recorded Personal Data Pacs with
50-ms access time (Model 15); two
30-megabyte RLL 2-7 recorded
Personal Data Pacs with 50-ms access
time (Model 30)

Keyboard
Detachable 101-key AT-style
keyboard

Ports
9-pin serial port; 25-pin paralle! port

Slots
One 62-pin XT-compatible slot; four
98-pin AT-compatible slots

Optional peripherals

80287 math coprocessor

2- or 4-megabyte piggyback board
with up to 4 megabytes of RAM
Expansion box

Mouse

proprietary memory mapper chip that
lets the machine access all 16 megabytes
of memory in the real address mode (see
below).

Two 32K-byte by 8-bit EPROMsS con-
tain the ROM BIOS for the PAC 286. The
ROM is mapped to the top of the first and
last 1 megabyte of the address space of
the memory installed in the machine
(hexadecimal OF0000 and FF0000).

The PAC 286 uses two 8237 direct
memory access controllers cascaded to
provide seven DMA channels with 16-bit
data transfers permissible only through
channels 5 through 7. In a similar ar-
rangement, two 8259A interrupt control-
lers provide 15 levels of programmable
system interrupt and one nonmaskable in-
terrupt. In all, the PAC 286 CPU board
comprises 29 chips—not counting mem-
ory parts—including five gate arrays.

The PAC 286 can be expanded even
further through the use of an optional ex-
pansion box that is attached to the com-
puter via a 100-pin printed circuit board
edge connector. The expansion box can
house an additional three PC, XT, or AT
expansion boards, provides room for two
additional half-height fixed disk drives,
and is powered by its own power supply
with cooling fan.

Since the PAC 286 is an AT-compatible
computer, it uses the standard variety of
PC, XT, or AT display adapters, from
320 by 200 monochrome output to EGA/
PGA capability. The floppy disks read
and write IBM-format disks. The ma-
chine uses MS-DOS 3.2 as its operating
system. The PAC 286 differs substantially
from AT-class computers, however, at
the hard disk level.

The Personal Data Pac

From outward appearances, the one thing
that sets the Tandon PAC 286 apart from
other personal computers is a unique

Photo 2: Personal Data Pacs for the PAC 286 computer.
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mass storage system built around 15- and
30-megabyte PDPs. Technically, a PDP
is a removable hard disk, but after using
one for a while, you begin to realize that it
is much more than “just another hard
disk.” PDPs, which are fully inter-
changeable within a system and between
systems, let you quickly, easily, and safe-
ly take your entire computing environ-
ment—productivity programs, data,
memory-resident utilities, languages,
macros, and so on—wherever you go.
This has far-reaching implications for
those who can or must use more than a
single PC, are concerned about data se-
curity or data protection, or want to pre-
vent software piracy. Additionally, each
PDP has a unique software-coded serial
number that permanently differentiates it
from every other PDP in existence. This,
too, offers many opportunities that
haven’t been possible before, as we’ll dis-
cuss later.

Of course, removable, transportable
mass storage devices have been around
for some time, but the problem with them
has been that they are too delicate, time-
consuming to back up, and expensive to
be useful for much more than archiving
data. PDPs change all that. Because of
their unique design, PDPs provide the
most rugged PC hard disk storage en-
vironment—removable or stationary—
available today. While you can’t “slice it
and dice it,” a PDP can withstand far
greater abuse than the typical PC user
would ever think about subjecting a stor-
age device to. Backing up data isn’t a
chore with PDPs either, since it takes
only about 2'4 minutes to copy 30 mega-
bytes of information. And at only $350 to
$400 per 30 megabytes, PDPs may be one
of the biggest data storage bargains any-
where.

A PDP (see photo 2) is a rectangular
plastic box with a raw hard disk assem-
bly. It measures 2% inches high by 4%
inches wide by 7 inches deep and weighs
approximately 2% pounds. Three edges
of the PDP are squared, while one edge
(the lower left) is angled to prevent the
PDP from being inserted upside-down or
backward into its receptacle, the PDP
equivalent of a floppy disk drive. The
PDP does not have disk access lights;
these are on the receptacle units. Once
the PC is powered up and under system
control, a PDP is self-loading in that once
you insert the PDP into the receptacle
part way, a sled grips the bottom of the
pack to pull it all the way into the recepta-
cle, where a 36-pin male connector (1/0,
power, etc.) on the back of the PDP mates
with a connector at the rear of the recep-
tacle. A motor then aligns and engages
the disk. The insertion/ejection process
is similar to that of a Macintosh disk, al-
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though PDP insertion/ejection is
smoother.

By removing the plastic case (and pos-
sibly voiding your warranty), you can see
that a PDP’s main internal components
are a Tandon Model 383 hard disk unit, a
printed circuit board with an attached 36-
pin connector, and a solenoid, all fas-
tened within a metal cage by four rubber
shock mounts.

Like other hard disks, a 30-megabyte
PDP has two double-sided platters with
four read/write disk heads, while a 15-
megabyte unit has a single double-sided
platter with two heads. Whenever the
PDP is not loaded into a receptacie, the
disk platters and disk heads (and ulti-
mately the data) are protected by a unique
head-locking mechanism and process.

This process, referred to as end un-
loading, gets under way when the sys-
tem receives a PDP ejection command.
The first thing that happens is that track 0
is identified so that the disk heads can be
parked away from the directory track.
Once track O is located, the disk heads
move in 220 tracks, the 12-volt solenoid
then moves a one-of-a-kind plastic comb
(also called a separator fork, the main
physical component of the locking mech-
anism) between the individual head stalks
(the arms to which the heads are at-
tached), and the heads move out 151
tracks and finally step out 69 more tracks.

Once in position, this comb holds the
disk heads away from the surface of the
platters and supports the head stalks. It is
this mechanism that keeps the disk heads
from banging against the disk platters as
the PDP unit is moved about. The entire
unloading and ejection process takes
about 7 seconds. When a PDP is inserted
into a receptacle, head loading (which is
the reverse of the process described
above), activates.

Currently, the PDP head unloads only
as part of the PDP ejection process. As
long as the PDP is loaded in the recepta-
cle, it is susceptible to the same shock
dangers as standard hard disks. Tandon
will include a utility for head unloading
without PDP ejection in production units
of the PAC 286. You cannot remove a
PDP from the receptacle except under
system control after an eject command is
issued. (In other words, there is no *‘poke
hole” as found on the Macintosh.) This
feature prevents a PDP from being re-
moved without first locking the head and
comb mechanism. The only way to man-
ually eject a PDP is to remove the back
cover of the receptacle unit and disengage
the PDP by hand. If the power suddenly
fails, there is no way to remove the PDP
from the receptacle unless you remove
the back cover. In most cases, this will
not be a problem since the PDP becomes,

in effect, a conventional, stationary hard
disk and should be treated as such. It may
be an inconvenience, however, if you
have grown used to the convenience or
necessity of moving the PDP from one
system to another for portability or
security.

According to Tandon specifications, a
PDP can withstand shocks of greater than
250 Gs or “a [flat] drop of 18 inches onto
a rigid surface (such as concrete covered
with vinyl tile) without sustaining func-
tional damage.” (Tandon defines func-
tional damage as “either the case is dam-
aged such that the PDP cannot be loaded
into the receptacle or that data cannot be
recovered.’’) Furthermore, Tandon
claims that if a PDP is dropped and lands
on any edge or corner, functional damage
will not occur. Drops onto softer surfaces
obviously can be made from greater
heights.

The data transfer rate for PDPs is 7.5
megabits per second with a maximum ac-
cess time of 100 milliseconds and an
average seek time of 50 ms. Due to cach-
ing on the disk controller board, actual
drive performance is greater than the
specifications indicate. (Since a read/
seek operation is performed between
each read/write, the PDP is faster on
reads than it is on writes.) Additionally,
logical track O has been located in the
middle of the disk to enable faster data
access.

Each platter in both the 30-megabyte
and the 15-megabyte PDP has 615 cylin-
ders, while a 30-megabyte unit has 2448
tracks and a 15-megabyte PDP has 1224
tracks. Since RLL (run length limited)
encoding is used on the disk controller
board to physically format the unit, each
PDP has 26 sectors with 512 bytes per
sector. If some sectors have defects, their
headers can be rewritten and reassigned
to specially reserved sectors at the physi-
cal end of each track.

When compared to MFM encoding
techniques, RLL encoding, which is
emerging as the predominant approach to
putting data onto hard disks, enables both
a higher data transfer rate (1.5 times
greater) and higher storage capacities. In
this case, RLL data-encoding techniques
enable Tandon to take a current-genera-
tion 20-megabyte hard disk design with
minor modifications and allow it to be re-
formatted for 30 megabytes of capacity.
RLL improves on conventional encoding
schemes (including MFM) because it
represents a binary data string as a data
encoded pattern without separate clock
or data bits (as does MFM encoding),
hence there are fewer flux reversals and
faster transfer rates.

In addition to supporting RLL encod-
ing, the disk controller, which is con-

The data transfer rate

for PDPs is 7.5 megabits
per second with a
maximum access time of
100 ms and an average
seek time of 50 ms.

trolled by the 80286 CPU through the
BIOS, also features 56-bit error correc-
tion coding (ECC) with the ability to re-
cover bad sectors, consecutive disk sector
reads and writes without interleave, full-
track read buffers for random sector ac-
cess, and the ability to relocate sectors on
atrack.

The disk controller is physically
housed on two printed circuit boards; one
board contains digital components, and
the other contains analog components
(we’ll cover this in more detail later). In
addition to supporting the PDP drives,
the disk controller also provides support
for two standard ST-506 fixed disk
interfaces.

The components on the digital board
include a control processor, a RAM buf-
fer controller, DRAM, a digital muiti-
plexer (for selecting between PDP or ST-
506 devices), a phase comparator, a
CMOS LSI disk controller chip, and the
ST-506 interface. The disk controller
chip performs most of the data transfer
functions by accepting command and sta-
tus signals from the CPU to provide the
appropriate controls for both the ST-506
and PDP interfaces, including head select
and 1/0 transfer. The disk controller also
contains RLL encoding and decoding
logic and error detection and correction
logic.

Caching, or buffering, on the control-
ler board is accomplished by a least re-
cently used (LRU) buffer management
process. When a request for caching is
sent to the controlier board, the BIOS
first looks to see if the sector demanded is
already in the cache. If the sector is in the
cache, it is transferred from there to the
user space, and access returns to the disk.
If the request isn’t satisfied, the system
goes out and finds an available buffer. If a
free cache buffer is available, the system
just takes that buffer. If all buffers are
used, then the system finds the oldest buf-
fer and uses it. The total cache is 128K
bytes in size, roughly divided among
eight buffers.

The RAM buffer controller enables the
PAC 286 to avoid using system RAM for

continued
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The 80286
Problem

he Intel 80286 microprocessor suf-

fers from what can best be de-
scribed as a conceptual design flaw that
hampers its use in protected virtual ad-
dress mode. Programmers discovered
that doing context shifts between real
mode and protected mode was not a triv-
ial task. The placement of the T-bit and
the permission bits within the address/
segment word (see figure A) required
register manipulation of the address por-
tions of this word before any address
translation arithmetic (virtual, or logi-
cal, addresses to physical addresses)
could be accomplished.

Because of the position of these non-
address bits, simple 32-bit arithmetic
for calculating addresses is not possible
in 80286 protected mode. (See listing 1
for a pseudocode description of the
80286 virtual address calculation pro-
cess.) Programs written for the 8086 and
PC-DOS therefore require some signifi-
cant manipulation of the address seg-
ments to be able to run in 80286 pro-
tected mode.

As you can see from figure A, only 14
bits of the value loaded into the segment
register are significant. Therefore, seg-
ment register values less than 4 bytes
from each other point to the same de-
scriptor table entry.

In another approach to this problem,
the descriptor table is programmed to
zero, which causes a descriptor table
limit exception. The operating system
then recovers from the exception and
calculates the physical address. It takes a
significant amount of time, beginning at
the exception caused by loading a seg-
ment register, to trace back through the
various pointers and tables to figure out
the value that should be loaded into an
8086 equivalent segment register during
a context shift. A descriptor table must

Listing 1: The pseudocode for the 80286 virtual address calculation

process.

Adding a displacement of 16 bits or less:
Add new displacement to DX.
l If carry-out then
l Move DS into BX.
Add '0008’x to BX.
Move BX back into DS.

(Add 1 to index field.)

Adding a displacement of more than 16 bits: (offset in DX, displacement in BX:AX)

(offset in DX, displacement in AX)

1 Add new displacement of DX. (DX < - DX + AX)
Add carry-out to BX.
| Left-shift BX by 3. (Align with index field.)
Move DS into CX.
Add CX to BX. (Add displacement high to index field.)
' Move CV back into DS.
| E—
| : |
Bit 15 0 15 0

Index

o

Offset within the segment I

8086 address and 80286 real-mode address formats

l Bit 15 2 1

0 15 0
[ Index ]T | RPL] Offset within the segmentj
Freld
Index

’ specified by the T-bit

Index of the segment descriptor within the selected descriptor table i

Tbit Table indicator (global versus local address space)
RPL
Offset Offset within the specified segment

80286 virtual address format

Requested privilege level (used in the 80286's protection scheme) ‘

Figure A: The placement of the T-bit and the permission bits within the
address/segment word on the Intel 80286.

then be created with this value as its
base. (To allow for any value to be
loaded into a segment register, the de-
scriptor table would have to be 64K
bytes in size.)

This problem caused programmers to
be reluctant to modify existing 8086
code to make it compatible with the
80286. In addition, if the operating sys-
tem was modified and succeeded in

multiple sector reads/writes, thereby let-
ting the disk access the 128K-byte sector
buffer through a local DMA channel or
directly through an address port dedi-
cated to the host processor. The RAM
buffer also contains DRAM refresh cir-
cuitry.

The limitations placed on the RAM
buffer are dictated by the software control
module, which divides the RAM sector
buffer into four blocks. Two of the blocks
are designated read/write track size
blocks, one for each PDP. This effective-
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ly prevents more than two PDPs from be-
ing used in the initial PAC 286 system.
The third block is used by the verify track
Size command, while the fourth block is
the control block. Each read/write track
buffer contains storage for each sector on
atrack as well as track identification.
The analog board basically performs
two functions: PDP receptacle control
and actual drive control. All electronics
are on the analog board, not inside the
drive. This helps keep down the cost of
individual PDPs. The analog board com-

ponents include the receptacle motor
drivers for loading and unloading the
PDPs, an analog multiplexer for selecting
RLL-encoded data, a pulse detector with
filter and automatic gain control for con-
verting PDP data to digital pulses, a drive
position control processor, stepping and
spindle motor drivers, and two gate ar-
rays for controlling head movement
(track placement and step and direction
sequencing). The drive position control
processor is interfaced to the system bus
via a parallel port used to transfer status
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making programs compatible, address
manipulation during context shifts could
take hundreds of microseconds or more,
compared to tens of microseconds or
less for a Motorola 68000-type micro-
processor. This factor would slow down
the operating system drastically and de-
grade system performance.

In protected mode the 80286 protects
segments of coresident processes by
marking them as execute-only or read-
only. The 80286 provides four levels of
security (0 to 3), designated by the bits
that make up the RPL field within the
segment selector words. This system is
normally secure, allowing programs to
access any segment with a numerically
higher (or less secure) privilege level.
The real problem occurs when an appli-
cation tries to execute subroutines that
are part of the operating system (normal-
ly the highest level of protection). These
code segments should be protected from
possible damage, but less privileged ap-
plications should still be granted access
to them.

The mechanism used for this purpose
is the descriptor gate, a passageway to a
more privileged level of code. The gate
has a privilege level that is separate from
the code segment to which it points. A
descriptor gate with a privilege level of 3
can point to a code segment with a privi-
lege level of O, for example. Thus, a
lower-level application can issue a call
through the gate and the CPU will alter
(raise) that application’s privilege level
temporarily, while it executes secure op-
erating system code.

When the return instruction is execut-
ed, the application’s privilege level is
once again lowered to its original level.
All in all, this is a complicated scheme,
and it has not achieved great popularity
among software developers.

and commands for drive position control
and PDP loading and unloading. The sig-
nals from the controller are used by the
RAM buffer controller and the data con-
troller (both on the digital board) for
translating the commands/status into sig-
nals to be sent to the disk drive interface
for read/write chain, stepping motor, and
spindle motor control. The drive position
control processor also monitors the PDP
seeking, recalibration, and loading in ad-
dition to interrupt sourcing.

When you receive a PDP, it is prefor-

matted and configured with one partition
that contains the operating system and
utilities.

The Memory Mapper

PDPs are not the only unique hardware in
the PAC 286. Tandon engineers also
tackled the inability of the Intel 80286 to
perform smooth context shifts between
protected mode and real mode by devel-
oping a memory mapping device (see
“The 80286 Problem at left).

Tandon’s engineers have not solved the
80286 protected mode problem, but they
have found a way to work around it. In
Tandon's scheme, the processor is not in-
tended to run in protected mode at all.
This machine can still run programs writ-
ten for protected mode, but when it is in
this mode, the same context-shift prob-
lems are still present as in any normal
PC AT.

To avoid these problems the processor
is intended to run in real addressing mode
all of the time, and the memory mapper/
page register chip and the internal DMA
registers control the remapping of mem-
ory for the three new operating modes—
clone mode, mapped-clone mode, and
extended mode. The on-chip DMA page
registers were added to support DMA op-
erations for the three addressing modes.

The memory mapper/page register
chip serves three functions: mapping all
addresses generated by the CPU into the
physical address space, a DMA/page reg-
ister mapping function that extends the
addressing range of the DMA channels,
and an interrupt redirection function for
remapping system interrupts. Note that
the memory mapper and DMA page reg-
ister functions are separate and share
only the silicon of the chip.

Clone Mode

In clone mode, the machine is like any
other PC AT, with one exception. Mem-
ory between 640K bytes and 1 megabyte
is not normally accessible on a PC AT.
Tandon remaps this 384K-byte chunk of
RAM, using hardware on the mother-
board, so that it always appears above the
highest address of any add-on memory
present. (This function is not to be con-
fused with the functions of the memory
mapper/page register hardware.) The
Setup menu checks the amount of RAM
present when the machine is configured
and reports where this chunk of bonus
memory resides.

In clone mode the processor is capable
of running protected mode programs, like
any other PC AT, with all its attendant
problems. All virtual memory address
calculation is handled by the processor it-
self, and no memory mapping of any

continued
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kind, other than the hardware relocation
of the 384K bytes just mentioned, takes
place. The DMA registers are configured
exactly as they are in an IBM PC AT (see
the clone-mode addressing scheme in fig-
ure 1).

Mapped-Clone Mode

The PAC 286 powers up in clone mode,
with the memory mapper turned off, and
then the mapper must be turned on by
some software, such as Tandon’s mem-
ory management software. In this config-
uration (referred to as mapped-clone
mode), the processor is operating in real
address mode and has access to a full 16
megabytes of memory through the use of
the memory mapper’s two groups of 64
mapping registers. The processor has the
ability to select either 64-register set
when executing a context shift, which
greatly speeds up the process (see the
mapped-clone addressing scheme in fig-
ure 2). One set of registers is dedicated to

the operating system memory map, and
the other set is used for the memory map
of the current task.

All addresses presented to the DMA
controller in this mode are below 1 mega-
byte and are considered virtual address-
es. Processor address bits 14 through 23
are all seen by the mapper hardware. In
this mode, if bits 20 through 23 are zero,
virtual address translation is necessary.
Bits 20 through 23 do not always have to
be zero, but if they are not, the mapper is
bypassed for that one bus cycle.

Bits 14 through 19 are used by the
mapper to select a DMA register, and
that DMA register supplies translated ad-
dress bits 14 through 23. These bits make
up the actual physical address derived
from the virtual address.

This translation allows the processor,
in Intel real address mode with the
mapper turned on, to have access to any
of 64 16K-byte pages within the full 16
megabytes of physical addresses rather

Clone DACK signals
DACK O
]
2
8237 4
DMA :> :
controller 6
Refresh

DMA
page
registers
8x10

Selects page register

> (A17..A23) Word

L

Figure 1: The clone-mode addressing scheme used by the memory mapper circuit.

than the 1 megabyte normally available to
the PC AT in Intel real address mode.

DMA Page Registers

The memory mapper chip also contains
the DMA page registers used in all three
addressing modes. There is no hard logi-
cal connection between the memory
mapper and the DMA page registers.
Either can be enabled independently of
the other, depending on the addressing
mode desired.

IBM PC ATs employ seven DMA
channels. Channels O through 3 are 8-bit
data channels, channels 5 through 7 are
16-bit data channels, and channel 4 is
used to cascade channels O through 3 to
the microprocessor. These channels nor-
mally transfer data in 128K- byte blocks
throughout the 16-megabyte address
space, but transfers can be any size,
limited by the channel’s address space of
64K bytes for byte DMAs and 128K bytes
for word DM As.

Each DMA channel normally has a
DMA page register associated with it.
Clone mode uses one register per channel
and decodes it into the I/0 location that
corresponds to the standard AT register
for that particular channel.

In mapped-clone mode the address
contained in the DMA page register is
translated by the mapper the same way
the processor addresses are translated by
the mapper. In other words, in mapped-
clone mode the page registers contain a
virtual address that is translated by the
mapper into a physical address, just as a
CPU virtual address would be. DMA op-
erations will view memory space the
same way that the processor does, allow-
ing DMA transfers to extended memory

continued

(A16..A23) Byte }

Mapper

Contents of mapping register

(TA14..TA23) Byte
(TA 14..TA23) Word

Clone mapped DACK signals (A17..A23) Word
(Default on power-up ADACK 0 o [
With mapper off, 1 DMA
same as Clone mode 2 page = >
Mapper Is turned 4 R —:> registers
on by software.) 5 8x 10 ->
refresv}
8237 Selects page register
DMA \_r(A14.A15) Byte
controller {

(A14..A16) Word

-Selects mapping register

(AD..A13) Byte

|

Figure 2: The mapped-clone addressing scheme used by the memory mapper.
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Figure 3: The extended-mode addressing scheme used by the memory mapper.

Table 1: Benchmark results for the Tandon PAC 286.

Sieve Calculation Savage
| BmeC (BASICA& o 191 69 891
’ IBM PC (QuickBASIC 2.0) 194 1A 479
i Tandy 3000 8 MHz (QB 2.0) 831 372 34.25
Tandon PAC 286 8 iMHz (OB 2.0) 3.29 316 35653

Photo 3: The interior of the PAC 286 system unit.
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without having to change the values in the
DMA page registers.

DMA Page Register Extended Mode
The DMA page registers can operate in
an extended addressing mode. In this
mode, 41 10-bit DMA page registers are
used, one for each 16K-byte block of ad-
dressable memory per channel. Four reg-
isters are used for each of the 4-byte
DMA channels, eight registers for each
of the three Word DMA channels, and
one register is dedicated to refresh cycles.

Eight-bit DMA channels (0 through 3)
decode address bits 14 and 15 to select
one 16K-byte block out of a 64K-byte
block of addresses. Sixteen-bit DMA
channels (5 through 7) decode address
bits 14, 15, and 16 to select one of eight
16K-byte blocks from a 128K-byte block
of addresses. Extended-mode addressing
allows the DMA controllers to address
any 16K-byte block within the total 16-
megabyte physical address space (see the
extended-mode addressing scheme in fig-
ure 3). These extra registers allow DMA
operations to the noncontiguous memory
space that results from memory mapping
operations.

Interrupt Redirection

When the memory mapper is enabled, it
watches for the 80286 to read an interrupt
vector as a result of a hardware interrupt
request. When the mapper detects a hard-
ware interrupt, it disables itself temporar-
ily during the interrupt vector fetch. This
assures that all hardware interrupt vector
fetches occur from physical page zero of
the system rather than from the logical
page zero.

Compatibility and Performance
We tested a prototype PAC 286 computer
for compatibility and performance. The
results of the standard BYTE Sieve and
Calculation benchmarks, plus the Savage
benchmark, are summarized in table 1.
The prototype machine shows ob-
scured access to expansion slot J5 (see
photo 3). Slot J2 contains the video
adapter, and slot J4 holds the dual-board
disk controller. Therefore, only slots J1
and J3 can be used for memory expansion
or accessory boards. Cabling from the
disk controller to the disks is not long
enough to allow replacement of the disk
controller to another slot.

Place in the Sun

The PAC 286’s unique disk subsystem
solves the data security and portability
problems that some people experience in
their work. When these disk subsystems
become available for existing computers,
they may make it possible to treat com-
puters as appliances. B
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Software

Word Processin
Desktop Publishing
FANCY FONT
FINAL WORD H
HARVARD
PROFESSIONAL
PUBLISHER
MICROSOFT
WORD 3.0
MULTIMATE
MULTIMATE
ADVANTAGE
LOTUS MANUSCRIPT
OFFICE WRITER/
SPELLER 5.0
PFS: PROF WRITE
SAMNA WORD IV
SPELLBINDER DESKTOP
PUBLISHER
TURBO LIGHTNING
VOLKSWRITER 3
WORD PERFECT 4.2
WORDSTAR 2000 +
XYWRITE I

Database Systems
CLIPPER
CONDOR Il
DBASE Il PLUS
FOXBASE +
GENIFER

KMAN 2
PARADOX

PFS: PROF FILE
Q&A
QUICKSILVER
RBASE SYSTEMV
RAPIDFILE
REFLEX
REVELATION

Graphics
CHARTMASTER
CLICKART
DIAGRAPH

FREELANCEPL
GEM DRAW +
GRAPHWRITER

GRAPHICS
IN-A-VISION
MAPMASTER
MS CHART
PC DRAW

PC PAINTBRUSH PLUS
PICTURE PERFECT

PRODESIGN I
SIGNMASTER
WINDOWS/DRA

E
FRAMEWORK il
JAVELIN
LOTUS 1.2-3
MULTIPLAN
OPEN ACCESS Il
PFS:FIRST CHOICE
SMART SYSTEM
SPREADSHEET

AUDITOR
SUPERCALC 4
SYMPHONY
VP PLANNER

Statistics
SPSS/PC +
STATGRAPHICS

WALONICK
SYSTAT

CROSSTALK XVI

DBASE Il LAN PAK

KMAN 2
MULTIMATE
MULTIMATE
ADVANTAGE
REVELATION

Communications/
Productivity Tools
CARBON COPY
CROSSTALK XVI
CROSSTALK MKIV
PROKEY

RELAY GOLD
REMOTE
SMARTERM
SMARTCOM I
SUPERKEY

$ 129
$ 99
$ 139
$ 85

$ 159 SERVER
$ 109
$Call
$ 99
$ 55

STATION

GEM DESKTOP
MS WINDOWS

*CALL FOR SHIPPING COSTS SIDEKICK

FREE SHIPPING

on all orders over $1000.00, credit cerd orders

and prepaid orders
Our Policy.
© Visa of Masterca Cash MO or bank check only a0
$5 00 per order o Prepaid peisona 0mpJ ech alow wo weeks
N0 sales fan on 0rders shipped out ot NY State © Shipping wia UPS surtace
200 $3 00 per item  UPS Blue —~ acd $8 00 per item * All relurns require p
authonzation « Prices subsect to change cal for 1atest prices

DIAGRAM MASTER
ENERGRAPHICS 2.0

$209
$119
$309
$189
$299
us $359

$189
COMBO $349

HARVARD PRESENTATION

$239
$259
$219
$189
$209
$109
$245
$179
$139
w $119

$699
$469

STATPAC GOLD-

$399
$469

Network Applications

$419
$599
$899
$639

$749
$999

WORD PERFECT

$309

WORD PERFECT

$ 75

Desktop Environments

$39
$65
$59

Project Management
HARVARD TOTAL
PROJECT MANAGER
MICROSOFT PROJECT
PROJECT SCHEDULER
NETWORK
SUPERPROJECT PLUS
TIMELINE 2.0

Accounting

BPI

GREAT PLAINS
COMPUTER ASSOC
ONE WRITEPLUS
OPEN SYSTEMS

Languages/Uti ities
APL + V6.0
COPYWRITE
FASTBACK
LATTICE C
MICROSOFT C
COMPILER
MS BASIC COMPILER
MS FORTRAN
NORTON UTILITIES
QUICK BASIC
TURBO PASCAL
TURBO PROLOG
XENIX

Hardware *

Emulation Boards
AST 521111+
AST 5251-12

AST BSC

AST SNA

FORTE

IRMA

SMART ALEC 5251

THE INCREDIBLE JACK2
“Electronic Workspace”

from

A aAw

Do Wordprocessing, Spreadsheets, Database and
Graphics all on one screen at the same time.

Normally priced
ats

with purchase over $1,000.

Multifunction Boards
AST ADVANTAGE
(128K)
AST 6 PAK PLUS {64K)
AST IO MINtII
AST PREMIUM PAK
AST RAMPAGE PC
AST RAMPAGE AT
INTEL ABOVEBOARD
JRAM AT-3 (0K)
JRAM 3 (0K)
PC TURBO 286 (1MB)
PC TINY TURBO 286
QUADBOARD (OK)

Modems
AST REACH 1200
HAYES 1200
HAYES 12008
HAYES 2400
HAYES 24008
TRANSNET 1000
US ROBOTICS 12008
US ROBOTICS 24008
VENTEL 1200

HALF CARD
VENTEL 1200 PLUS
WATSON

Display Boards
ATIEGA WONDER +
HERCULES GRAPHICS
CARD PLUS
HERCULES COLOR

A
ORCHIDTURBO EGA
PARADISE AUTO

SWITCH EGA
QUADRAM EGA +
SIGMA COLOR 400
STBEGAPLUS
TECMAR EGA

MASTER
TSENG ULTRA PAK
TSENG EVA 480

S=1-800
EE’I 1260 (¢

In New York State call (718)438-6057

®

Mass Storage/Backup

IOMEGA 10+ 10
WIINTFC

IOMEGA 20 + 20
WIINTFC

IRWIN 120D 20MB

$1999
$2599
$ 469

TBU
IRWIN 145AT 40MB

T8 579
MOUNTAIN DRIVECARD

20MB $ 699
PLUSHARDCARD 10MB § 569
PLUSHARDCARD 20MB § 699
PRIAM 42MB AT $ Call
SEAGATE 20B W/INT $ 389
SYSGEN SMART IMAGE

20MB (INT) § 625
TALLGRASS $ Call
TECMAR QIC-60AT TBU

(INT) $1199

Monitars

AMDEK 310A
AMDEK 600/722
NEC MULTISYNC
PRINCETON HX.12
PRINCETON MAX-12E
PRINCETON HX-12E
PRINCETON HX.9
SONY MULTISCAN
TAXAN 122 AMBER
TAXAN 650/760

$159
$429/539
$599
$449
$179
$539
§529
$699
$159
$599/579

Netwarks
AST PC NET
ORCHID PC NET

$Call
$Call

Printers/Plotters
EPSON EX-1000
ESPON FX-85
EPSON FX.286E
EPSON LQ-800
EPSON LQ-1000
HP 7475A
NEC 13550
OKIDATA 192 +
OKIDATA 193 +
OKIDATA 292
OKIDATA 293
TOSFIBA P321
TOSHIBAP341E
TOSHIBA P351
MQDEL 2

$ 619

nput Devices
KEYTRONICS 5151
KEYTRONICS 5153
MICROSOFT MOUSE
PC MOUSE W

PAINT +

Accessortes

CURTIS RUBY
DATASHIELD S-100
GILTRONIX SWITCHES
LOGICAL CONNECTION
MASTERPIECE PLUS
MICROFAZER 1|

256K RAM SET

8087 MATH CHIP

80287 MATH CHIP

-~ — v,

P 0 Box 729, Brooklyn NV 1230
TELEX. 421047 ATLN UI
FAX 718-972 8346




MICROWAY ACCELERATES YOUR PC!

FastCACHE-286"

Runs your PC Faster than an AT!
Runs the 80286 at 9 or 12 MHz and the
80287 at 8, 9 or 12 MHz Includes 8
kbytes of 55ns CACHE

Compatible with Leading Edge Model D,
Compag, and Turbo motherboards. In-

LOTUS/INTEL EMS
SPECIFICATION BOARDS

MegaPage™ The only EMS board which
comes populated with two megabytes of
cool-running, low power drain CMOS
RAM installed Includes RAM disk, print
spooler, disk cache and EMS drivers. For
the IBM PC, XT and compatibles...$549
MegaPage with OK............... $149
MegaPage AT/ECC™ EMS card for the
PC AT and compatibles includes Error
Correction Circuitry. With ECC, 11 RAM
chips cover 256K so the user never en
counters RAM errors. Sold populated with
1 megabyte CMOS . . . $699 or with 3
megabytes CMOS cool running low
power drain RAM . . . $1295. Optional

NUMBER
SMASHER/ECM™

Triples the speed of CAE
and all applications!

From

$599

12 MHz
8086/8087
Accelerator
Plus
A Megabyte for DOS!
For the IBM PC, XT and compatibles

cludes 8088 Reboot Switch, DCache, Print | serial/parallel daughterboard. ... . ... $95 ) : 8
Spooler and Diagnostics . .. From $449 INTEL, JRAM org Maynard. . ... CALL PC Magazine “Editor's Choice”
8087 SOFTWARE 8087 UPGRADES

287 Turbo™-10/12

IBM BASIC COMPILER .......... $465 3 All MicroWay 8087s include a one year
MICROSOFT QUICK BASIC ... $79 warranty, complete MicroWay Test
87BASIC COMPILER PATCH..... $150 | “Sra<Cl Program and installation instructions.
87BASIC/INLINE................. $200 8087 5MHz.... ... ... .. $105
IBM MACRO ASSEMBLER....... $155 For the IBM PC, XT and compatibles
MS MACRO ASSEMBLER. ........ $99 8087-28 MHz.......... .. . $154
87MACRO/DEBUG............... $199 | L For Wang, AT&T, DeskPro, NEC, Leading Edge
MICROSOFT FORTRAN V4 ... ... $299 - 80287-35MHz.... . . $179
RMFORTRAN.................... $399 For the IBM PC AT and 286 compatibles
LAHEY FORTRAN F77L......... $477 287 Turbo runs the 80287 | 80287-66 MHz .. . $229
MSorlATTICEC ................ CALL at 10 or 12 MHz in the IBM For 8 MHz AT and compatibles
STSC APL#PLUS/PC............ $450 PC AT, compatibles andthe | 80287-88 MHz..... .. . $259
STSC STATGRAPHICS ........... $675 new Compaq 386 with 100% For the 8 MHz 80286 accelerator cards and
SPSS/PC+.. ... $695 software compatibility. Compaq 386
87 SFL Scientific Functions. .. .... $250 1OMHz............. $450 | 80287-1010 MHz.... .. $395
o)
ORJASM 00 | oy BN S50 | pCPAL” Programmer . $395
agazi olce all for great prices on 5 »
PHOENIX PRODUCTS........... CALL g B 2T 2B KIRER
AT8"™ MICROWAY SOFTWARE 287 TURBO-PLUS™
Turns your AT into a high speed, multi- FOR LOTUS 1-2-3™ Speeds up your AT

user Xenix business system!

8 port, intelligent serial controller with 3%
response degradation Includes 8 MHz
80186 with builtinDMA ... ..... $1299

FASTBREAK™ employs the 8087 to in
crease the speed of Lotus 1-2-3™ Version
1A or 1A*. Users are reporting speed ups
of between 3 and 36 to 1. When run with
our NUMBER SMASHER accelerator
card, recalculation speed ups of 10 to 30
are beingreported................. $79
PowerDialer® Add-in for Lotus 1-2-3
Release 2. Automated telephone dialing
from within 1-2-3. Adds least cost routing,
automatic carrier selection and auto-
mated phone book worksheet Builds
customized dialing applications. Can be
used with DesqView ............... $79
HOTLINK™ adds easy linking of spread
sheets to Lotus 1-2-3 Version 1A .. $99

Adjustable 80286 Clock 6-12 MHz

10 MHz 80287 Clock

Plus Full Hardware Reset......... $149
Optional 80286-10..... $175

287TURBO-PLUS .
With 80287 10MHz. .................. $549
With80287 12MHz. .................. $629

CALL (617) 746-7341 FOR OUR COMPLETE CATALOG

[
Mlcm P.O. Box 79
Kingston, Mass.

02364 USA
(617) 746-7341

You Can
Talk To Us!

MicroWay Europe

32 High Street
Kingston-Upon-Thames
Surrey England KT1 1HL
Telephone: 01-541-5466
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CIARCIA’S CIRCUIT CELLAR

Steve Ciarcia

Part 1: Display/Receiver

Build a Gray-Scale
Video Digitizer

An imaging system with remarkable features for the price

Video technology has al-
ways interested me. One
look at all the monitors,
TVs, and displays around
my house suggests that it
goes deeper than interest.
Freudian views aside, this is not the first
time I have covered video technology in a
Circuit Cellar project. In previous arti-
cles, I have described high- and low-reso-
lution video display systems and even a
low-cost digital camera. However, the
one project I've always wanted to do has
eluded me. Until now, I have had to hold
off on the presentation of a cost-effective
general-purpose high-performance gray-
scale video-digitizing “frame grabber.”

I’ll explain all this later, but the key
terms for the moment are *‘gray scale™
and ““frame grabber.” Such terms usual-
ly indicate commercial units costing
thousands of dollars.

While some video digitizers are de-
signed as peripherals for specific com-
puters, virtually all digitizers endent and
involve significant trade-offs in perfor-
mance to maintain low cost. Generally,
their digitizing speed is significantly less
than the rate necessary to capture a video
image as it is transmitted in real time
(1/30 to 1/60 second). Instead, they must
repeatedly sample many sequential video
frames. Digitizers like these—sequential
field scanning digitizers—can deal only
with stationary objects in front of a cam-
era and can take as long as 30 seconds to
scan and record an image. Such digitizers
are useless if you are working with mov-
ing objects.

Another factor to consider is how adig-
itizer represents the intensity of each
pixel. Most low-cost digitizers meet the
minimum video display capabilities of
their host computer and digitize each ele-
ment only as black or white. Some allow
a limited gray scale. Higher-performance

digitizers offer 64 or more levels of gray
scale as well as a high digitizing speed.

Fortunately, both static memory and
video integrated circuit technology have
progressed to the point where I can final-
ly offer a project that attempts to meet the
level of perfection I have outlined. For the
next two months, I will describe a com-
plete digital video system. You can use it
independently as a video camera digitizer
and display (to implement a video tele-
phone, for example), or you can connect
it to any personal computer for tasks like
image processing, character recognition,
and desktop publishing graphics.

ImageWise consists of two separate
boards: a digitizer/transmitter and a dis-
play/receiver. Each board can be used in-
dependently, or they can be connected to
form a complete digitizer/transmitter/re-
ceiver system (see photo 1).

In contrast to other digitizers, Image-
Wise is a true frame grabber that takes
only 1/60 second to capture an image. It
accepts the video signals from devices
like a standard TV camera (either mono-
chrome or color), VCR, laserdisc player,
and camcorder, and it then stores the pic-
ture as 244 lines of 256 pixels with 64
levels of gray scale—256 by 244 by 6 bits
(see photo 2). The ImageWise digitizer/
transmitter board converts the stored
video image to RS-232 serial data that
can be transmitted to any computer or to
the ImageWise display/receiver board.
Transmission rates are selectable from
300 bits per second up to 57.6k bps.

The ImageWise display/receiver board
has a serial RS-232 input and a composite
video output. It receives serial data di-
rectly from the digitizer/transmitter
board or transmitted from a file down-
loaded from your computer and converts
this data back into a picture on a compos-
ite video input black-and-white monitor
(adding a pair of modems lets you send

Copyright © 1987 Steven A. Ciarcia. All rights reserved.

the images over telephone lines). The dis-
played image is an interlaced 256 by 244
by 6-bit gray-scale picture. The following
specifications for the display/receiver
board sum it up better:

¢ Resolution: The three selectable resolu-
tions are 256 by 244, 128 by 122, and 64
by 61. All resolutions support 64 levels of
gray scale (each picture element is repre-
sented by 6 bits). Note that, regardless of
resolution, the system displays all pic-
tures as interlaced full-screen images.
Lower-resolution images are composed
of larger pixel blocks.

® Video output: 75-ohm, 1.5-volt peak-
to-peak composite video.

e Serial input: RS-232, 8 bits, 1 stop bit,
no parity. Transmission rate is selectable
from 300 bps to 28.8k bps.

¢ Hardware: 8031 microprocessor, Tel-
mos 1852 video D/A converter, 64K
bytes of static video RAM.

The specifications of the digitizer/trans-
mitter board are

¢ Resolution: Same as above.

¢ Video input: 1-V peak-to-peak, black
and white or color, 75-ohm termination.

e Serial output: RS-232, 1 start bit, no
parity. Transmission rate is selectable
from 300 bps to 57.6k bps.

® Hardware: 8031 microprocessor, RCA
CA3306 6-bit flash A/D converter, 64K
bytes of static RAM.

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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CIRCUIT CELLAR

The ImageWise video system is de-
signed to be intelligent as well as func-
tional. You can control many of its fea-
tures—such as digitizer resolution and
picture update—remotely from the re-
ceiver or another computer. In addition,
the system incorporates various compres-

] sion techniques, including run-length en-
coding, to considerably reduce image-
transmission time (essential with slow

| modems).

ImageWise is no small project. Conse-

—— VERTICAL RETRACE quently, I will Present it in two parts, be-
ginning with the display/receiver section.
(If you built the digitizer/transmitter sec-
tion first, you would have no way of dis-
playing a gray-scale picture other than
L i ] - converting it to a dot-dithered black-and-
. 9 : white-only image on your computer—and

Figure 1: The path of the electron beam during a video scan. what would that prove?) You can check
out the receiver using its internal test pat-

| terns and by downloading picture files
from a computer or my bulletin-board
system. It’s much easier to verify that the
transmitter is sending the correct data
after you have a working receiver to show
any problems.

Before I delve into the hardware and
software, however, I think it’s a good idea
to review what goes into a ““standard” TV
signal. With that in mind, it will be easier
to sec how the ImageWise transmitter
digitizes the video and the receiver recon-
structs it. As you’ll discover, there is a lot
more to video than just another pretty
picture.

: VISIBLE SCAN LINE

INVISIBLE RETRACE

Today’s Class: TV Basics 101
Although there may be a few folks tucked
away in odd corners of the country who
don’t have a TV set, I think it’s safe to say
that everyone who reads BYTE has at
least seen a TV picture at one time or an-
other. While most TV is color TV these
days, I'll describe only monochrome
(black-and-white) TV signals because
that’s what ImageWise uses. The circuit-
ry required to digitize and reconstruct
color TV signals is considerably more
complex than seemed reasonable for this
| " i . project. Fortunately, the color video
4 ey j'4 & standards include monochrome as a sub-
- #‘ y Y il set, so we can use color cameras and
'"'r’ g 1111117

! : monitors as well.
,“,,, ~ by N " LS Figure 1 shows a simplified diagram of
3 the process used to build an image on a
TV monitor. An electron beam is
scanned horizontally across the screen,
starting from the upper left corner. It is
moved downward after each line, and the
result is a set of lines scanned left to right

Sosarigee C2E g | and top to bottom filling the screen. After
Photo 1: The lmage Wise video digitizer system consists of two boards that can be scanning the last line, the beam is re-
used together or independently. The display/receiver board, shown on the right, turned to the upper left corner to begin
reassembles and displays images that are flash-digitized and serially transmitted scanning the next screen, .
by the digitizer/transmitter board on the left. The faceplate of the screen is covered

_ with a phosphor that glows when struck
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by the electron beam and continues to
glow even after the beam passes on. Be-
cause the entire screen is scanned rapidly
enough to get the beam back to each spot
before the phosphor glow fades out, the
entire screen seems to be illuminated at
once.

One key difference between a TV
display and most computer CRT displays
is that the electron beam in a TV set can
take on a wide variety of intensities, rang-
ing from completely off (black) through
shades of gray to completely on (white).
A computer display may allow only
black, one shade of gray, and white.
We’ll see what this difference means a lit-
tle later on. Most composite video input
amber or green monitors also have some
gray-scale (or should I say green-scale?)
capability.

As you might expect, the actual details
are a bit more involved. A TV screen is
scanned twice for each image, with the
two sets of scan lines interlaced on the
screen (computer displays are generally
noninterlaced). This allows the whole
screen to be scanned in half the time a
noninterlaced scan would take, without
reducing the number of lines in the
image. Figure 2 shows how interlaced
scanning paints lines on the screen. Each
vertical scan is called a field, and two
matched fields make up a frame.

One field is completed in 1/60 second.
There are 262.5 lines in each field (see
figure 2 to locate the half lines), so each
line must be scanned in 63.5 microsec-
onds (1/60 second divided by 262.5).
Figure 3 illustrates the signal voltage sent
to the display for a single scan line, along
with the allowable times for each part of
the waveform. (Note: By strict definition,
ImageWise is a field rather than frame
grabber, since it digitizes only the first
244-line field of an interlaced frame.
However, since the term frame grabber
has come to mean a digitizer with the

speed to digitize within the time period of
a video frame, I shall continue to use the
term frame grabber.)

The horizontal sync pulse occurs every
63.5 us and tells the monitor to end the
current line, return to the left edge, and
begin another line. Surrounding each
sync pulse is a blanking voltage that en-
sures that the track of the retrace will not
be displayed on the screen. After allow-
ing time for retrace and blanking, about
52 us are left for the actual video picture
on the horizontal scan line.

when to end the current field, return to
the top of the screen, and begin the next
field. Because the two fields in each
frame are offset by exactly half a line, the
timings at the end of each field are slight-
ly different. Figure 4 diagrams the analog
voltage required to display a complete
field. To keep the size of the diagram
down, only the first and last lines of ac-
tive video are shown. The horizontal
scale is distorted so that you can see the
details.

You should note that the horizontal

A vertical sync signal tells the monitor continued
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Figure 3: A profile of the signal voltage sent to the display during a single scan
line. Note the bracketing 63.5-microsecond horizontal sync pulses.
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Figure 4: Signal voltage timing diagram for a complete field.
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sync pulses do not stop during the vertical
sync and retrace. In fact, to make sure
that the monitor switches smoothly
across the half line, sync pulses occur
every 31.75 us during most of the vertical
sync period.

A blanking voltage surrounds the verti-
cal sync pulse itself to ensure that the ver-
tical retrace is not visible on the screen.
Each field contains 244.5 visible lines,
which you can verify by examining the
timing diagram in figure 4.

Although video monitors can tolerate
small variations in the number of dis-
played lines or the exact line timings, any
errors will be immediately visible as jitter
or distorted images. The sync voltages
and timings must be exact to ensure a sta-
ble picture. The worst offense is to have

Photo 2: The ImageWise frame-grabber (or *‘freeze-frame
digitizer”) captures a video signal in 1/60 second; fast
enough to digitize live TV broadcast signals as easily as those

Jrom a stationary camera.

timings that vary “just a little” from field
to field; this will cause the picture to jitter
annoyingly.

Variations on a Theme

Now that you’re acquainted with standard
video, I can explain some of the basic de-
sign criteria for ImageWise. As with any
project, there are trade-offs between “the
ultimate system” and “the one that got
built.” T will try to explain why I made
the decisions I did.

The most basic question was one of res-
olution: How many picture elements
(pixels) should appear on each line? A
single pixel corresponds to the smallest
unit of video information handled by the
system. Computer monitors typically
have 300 to 1000 pixels per line. With

about 50 us available in each line to
display those pixels, a 1000-pixel line re-
quires a new pixel every 50 nanoseconds.
Since typical dynamic RAMs have a cycle
time of 300 ns, allowing a few nanosec-
onds for the other circuitry would require
about eight banks of RAM to ensure that
a pixel was ready every 50 ns. Using 50-
ns static RAMs, while feasible, would be
very expensive.

I decided to look at it the other way:
How many pixels will fit on a line with
affordable hardware? We find that 32K-
byte static RAMs are increasingly afford-
able, and they are considerably faster
than DRAMs. Since even the “slow”
ones have a cycle time of about 130 ns,
one pixel every 200 ns is reasonable.
That allows 256 pixels in 51.2 us. Be-

Photo 3: The high-quality gray-scale images of the ImageWise
digitizer can be used in security, pattern recognition, a video
telephone, and image database applications. (Phone me

sometime; I may be looking back at you through the camera.)

GUWILL @W

Photo 4: Teletransfer of pictures for purposes of
identification or verification is a legitimate application for
ImageWise. Simply hold the part in front of the camera
and transmit the picture to everyone.

Photo 5: The 6-bit gray scale of ImageWise adds significantly
more to the perceptible resolution of an image, whether it be
a black-and-white schematic or a silver screwdriver. (The

schematic and the screwdriver could not be represented
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cause 256 is a “magic” number, [ knew [
was on the right track.

As I mentioned earlier, each field has
about 244 visible lines. Therefore, a
64K-byte buffer could hold one field with
some room left over. Two fields could be
contained in 128K bytes. With two fields,
however, the vertical resolution (488) is
twice the horizontal resolution (256).
This seemed excessive. Fortunately, be-
cause both fields often contain redundant
information, I decided to keep the
amount of RAM within reasonable
bounds and digitize only a single field.
But how would a 256- by 244-pixel pic-
ture look compared to the original?

All my experience with 320 by 200
computer displays suggested that I might
not like the results and be forced to go
back to expensive plan A. However, see-
ing is believing, so I figured I'd build it
and decide then. (Often it is easier and
faster to build a prototype and take a look
at the results than to argue about what
might be.)

Photo 3 shows the quality of the image I
got with a 256 by 244 display. (So much
for my prior experience with computer
displays!) There’s a good reason why 1
was wrong, and if you’re as surprised as 1
was, here’s the explanation.

You see jagged diagonal lines or “'jag-
gies” on low-resolution computer dis-
plays because each pixel can have only a
few levels of brightness. The jaggies can
be reduced only by increasing the number
of pixels on each line. Depending upon
the subject material, resolutions of 640
pixels per line and 350 to 400 lines per
screen are required to see noticeable
improvement.

But there is another way to reduce the
jaggies: If each pixel can take on many
levels of brightness, the sharpness of the
edges can be reduced. ImageWise uses 6
bits to represent each pixel, allowing 64
shades of gray. Real-world images don’t
have crisp, computer-generated edges, so
each pixel tends to shade into the adjoin-
ing ones. The effect is a rather smooth
picture that has more “effective” resolu-
tion than you'd expect (see photos 4, bR
and 6). This is why pictures shown on
color displays that incorporate palette
D/A converters often look better. Look
closely at a line boundary and see if there
is some gradual shading.

As an example, you're probably aware
that a standard TV does not make a good
computer monitor. Trying to fit more
than 40 characters on a line results in an
unreadable display. However, newspaper

Finally, why does ImageWise use 6 bits
per pixel and not more if gray scale is
such a good idea? Again, it is a cost trade-
off. We have to digitize and determine the
gray-scale value of 256 data points in 50
ps, or one every 200 ns. This requires a
fast A/D converter called a flash A/D
converter. The price of one is directly re-
lated to the number of bits it resolves.
Eight-bit models are considerably more
expensive than 4- or 6-bit chips. The de-
vice I ultimately chose was the RCA 3306
6-bit flash A/D converter, which can op-
erate at 12 million to 16 million samples
per second (our sample rate is 5 mega-
hertz). Il talk more about this next
month.

Display/Receiver Hardware

The receiver has two main functions: It
accepts data from the RS-232 serial port
and displays the resulting picture on a
monitor. Figure 5 shows the receiver
hardware.

As in many recent Circuit Cellar proj-
ects, the receiver uses an Intel 8031 sin-
gle-chip microprocessor (o control the
rest of the hardware. A 2764 EPROM
stores the 8031°s program. An Intel 8254
Programmable Interval Timer (PIT) pro-
duces the sync pulses. The video field
data is held in a pair of 32K-byte static
RAM:s and is converted to an analog volt-
age by a specialized video D/A converter.
The MC145406 converts RS-232 volt-
ages into TTL levels for the 8031’s serial
port.
It was tempting to use the 8031 to pro-
duce the sync pulses directly, but a little
study showed that there was no way to get
the precise timings required for a stable
picture. The 8254 is connected to pro-
duce repetitive pulses, so the 8031 need
only program the appropriate values into

Often it is easier
and faster to build

a prototype and take
a look at the results
than to argue about
what might be.

the 8254°s registers when a change is re-
quired. The 8254 uses a 500-ns (2-MHz)
clock divided from the 10-MHz crystal
oscillator. Figure 6 shows the 8254
pulses for a normal video line.

The Telmos 1852 is a specialized video
D/A converter that accepts up to 8 video
data bits, a blanking input, and a sync in-
put. The analog output conforms to the
standard video specifications. Using this
D/A converter eliminates a lot of hard-
ware that would otherwise be required to
combine the video, blanking, and sync
signals to produce the right output volt-
age with enough power to drive the moni-
tor. The 8031 ensures that the 2 unused
bits (the low-order ones) are always 0.

The 16-bit address required by the
64K-byte field buffer is divided into two
parts: a high byte supplied by the 8031
and a low byte that can come from either
the 8031 or an 8-bit counter. Normally,
the counter steps through the 256 pixels
on each line, and the 8031 counts out the
lines in the high byte. Both bytes are sup-
plied by the 8031 when it reads or writes
buffer data.

A pair of LS244s isolate the field buf-
fer’s data bus from the 8031’s data bus,

continued

| e ——

headlines displayed on a TV are easily
readable even though the characters are
very small, simply because each pixel
can take on many brightness levels.
Watch your TV carefully and see.

Photo 6: An in/out comparison. The camera is pointed at the magazine in ine
middle. The monitor on the left displays the image seen by the camera and the
digitizer/transmitter. The monitor on the right shows the digitized image received
by the display/receiver board.
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Figure 5: Schematic diagram of the ImageWise display/receiver hardware.
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Figure 5: Continued.

except when the 8031 is reading or writ-
ing to the buffer. A third L5244 connects
the DIP switches to the 8031°s data bus.
An 11.059-MHz crystal allows the 8031
to receive and generate standard RS-232
bit rates. The video data and sync timings
are derived from a separate 10-MHz
crystal oscillator circuit.

The divide-by-two counter that pro-
duces the video data clock is reset by the
horizontal sync pulses from the 8254.
This ensures that the pixel clock has the
same phase in each line. Without the re-
set, the clock would alternate phases in
successive lines because the length of
each line is an odd multiple of the S00-ns
clock. Worse, a given line would have a
different phase in each frame because the
frame length is also an odd multiple of the
clock.

Serial Data

Each video field has 256 pixels on each

line and 244 lines, for a total of 62,464

pixels (we round the half line up to a full
continued
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Figure 6: Timing pulses generated by the display/receiver’s 8254 PIT.
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line). Each pixel is contained in 1 byte, so
there are 62,464 bytes in each field. If
you use a serial rate of 3840 bytes per sec-
ond (38.4k bps), a complete field will
take about 16.2 seconds to transmit (it
takes 10.8 seconds at 57.6k bps).
Fortunately, ImageWise takes advan-
tage of the fact that most scenes have large
areas of the same shade. The digitizer/
transmitter (which I'll describe in detail
next month) can compress each line of
data by representing repeated bytes by a

value and repetition count. In actual prac-
tice, the amount of data in a field can be
reduced by a factor of two to four, with a
corresponding reduction in transmission
time.

The serial data format is 8 data bits, 1
start bit, no parity, and 1 stop bit. I did
not build error checking into the system
because it is intended for relatively short,
robust connections. In any event, an error
will generally be confined to a single line
on the display. Because the video data it-

(@)

Table 1: ImageWise serial data encoding. (a) This data flows from the
digitizer/transmitter to the display/receiver. (b) This data flows from the
display/receiver to the digitizer/transmitter or is sent by a computer connected
to the digitizer/transmitter. All other characters are ignored.

Bit number Bit Definition

7 6 5 4 3 2 1 0

0 0 x x x x x x Mdeodatabyte

0 1 0 0 0 0 0 0 Starofvideofield

0 1 0 0 0 0 0 1 Startofvideoline

0o 1 0O 0 0 0 1 0  End of video field data

(O 1 X X x x x Reserved

1 0 0 0 x x x x Repeatpreviousbyte xtimes (0 = 16 reps)
1 o 0 1 X X x x Repeatprevious byte 16x times (0 = 256 reps)
1 1 X X X X X X Reserved

(b)

Bit number Bit Definition

7 6 5 4 3 2 1 0

0 0 O 1 0 0 0 1 XON,starts or restarts transmission

0O 0 o0 1 o 0 1 1 XOFF, halts transmission

1 0 0 0 0 0 0 O Use256byZ244resolution (full)

1t 0 0 0 0 0 0 1 Use 128 by 122 resolution (half)

1 0 0 0 0 0 1 0 Use64by61 resolution (quarter)

self has only 6 bits, 2 bits in each byte can
be used for control information. Table 1
details the byte encoding used by Image-
Wise. The 8031 shifts the video data left
so that it goes to the high-order 6 bits of
the D/A converter.

The receiver puts the bytes into the
field buffer as fast as it can, but at the
faster rates it’s possible for the transmit-
ter to get ahead of the receiver. A circular
buffer in the 8031’s internal RAM holds
up to 48 bytes until they can be pro-
cessed. If this buffer begins to fill, the re-
ceiver sends an XOFF character to tell
the transmitter to stop sending data. The
receiver will continue transferring bytes
from the circular buffer to the frame
buffer until the former is nearly empty.
Just before the circular buffer runs dry,
the receiver sends an XON character to
tell the transmitter to resume sending. If
the circular buffer does empty complete-
ly, the receiver will simply wait for more
bytes to show up.

As we’ll see next month, the transmit-
ter waits for an XON from the receiver
before beginning to send data. The re-
ceiver will send the XON sometime after
the circular buffer empties, even if it has
sent one before. A DIP-switch setting de-
termines the time between emptying the
buffer and sending the XON. The choices
are continuous pictures, every 4 seconds,
every 8 seconds, or manually triggered
(see table 2). A push button is used to
trigger a new field from the transmitter in
manual mode.

The Software

It’s worthwhile to describe how the soft-
ware pulls the receiver hardware to-
gether. The two main jobs are maintain-

(a)

(b)

Table 2: Receiver DIP-switch settings. ON and OFF refer to switch positions. (a) SW1, SW2, and SW3 select the serial
bit rate (must match transmitter rate). (b) SW4 and SWS5 select the time-out interval. (c) SW6 and SW7 select the
transmitter resolution. (Note: A manual push button is connected to the SW8 position, so SW8 must be OFF.)

(Note: 4800 bps intentionaily omitted.)

SWi1 sw2 SW3 Serial transmission Sw4 SW5 Time-out interval
rate (bits/second)

OFF OFF OFF 300 OFF OFF Continuous pictures, no delay
OFF OFF ON 600 OFF ON 4-second delay between pictures
OFF ON OFF 1200 ON OFF 8-second delay between pictures
OFF ON ON 2400 ON ON Send picture by manual push-button
ON OFF OFF 9600 trigger
ON OFF ON 19.2k
ON ON OFF 28.8k (c)
ON ON ON 57.6k

SWé SW7 Transmitter resolution

OFF OFF Full: 256 by 244

OFF ON Half: 128 by 122

ON OFF Quarter: 64 by 61

ON ON Reserved
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ing stable video sync and accepting bytes
from the serial interface. The code is
written in assembly language to maxi-
mize the performance of the 8031. Figure
7 is a flowchart of the software’s major
components.

The 8254 PIT generates the precise
sync signals for each line, so the 8031
need only reprogram the PIT when a
change is needed. Because changes to the
8254’s settings take effect with the next

8254 sync output, the 8031 must make
the changes one sync pulse before they're
actually needed. All timings are deter-
mined by counting sync pulses, which are
connected to the 8031°s INTO interrupt
request pin.

The INTO interrupt handler decre-
ments a counter and checks to see if it’s 0.
If so, an 8254 change is required; other-
wise, the handler simply returns to the
mainline code. Each change to the 8254

involves writing a few bytes and reloading
the counter to tell how many interrupts
will pass before the next change.

Each 8031 instruction takes 1 or 2 us.
At most, only about 50 instructions can
be executed per horizontal line. During
the vertical retrace interval the sync
pulses are only 31.5 us apart, giving time
for only 20 instructions per sync pulse.
The interrupt routine must have enough

continued

OVERALL PROGRAM FLOW

START

DO HARDWARE SETUPS

GET BYTE FROM
SER!AL-RING BUFFER

DECODE COMMANDS
DECOMPRESS VIDEO

VIDEO SYNC INTERRUPT HANDLER
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SET RAM DATA ADDRESS

WRITE BYTE TO RAM
SET RAM VIDEO ADDRESS
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DECREMENT REPEAT COUNT

‘REPEAT NO
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2
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GET BYTE FROM SERIAL-RING BUFFER
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RETURN FROM INTERRUPT
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RESET TIME-OUT

RESET Tt BIT
SET TRANS READY

SEND XOFF

SEND XON

Figure 7: Flowchart for the ImageWise display/receiver system's software.
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time to get ready for the 8254 loading
during the short sync pulses in the verti-
cal retrace interval, so control is passed to
the routine two sync pulses before the
change is needed. The interrupt routine
then uses a polling loop to detect the last
sync pulse.

Another interrupt is generated within
the 8031 whenever a byte is received on
the serial port. This interrupt awakens the
serial interrupt handler routine, which
reads the byte from the port and places it
in the circular buffer in the 8031°s inter-
nal RAM. The serial interrupt handler
has a lower priority than the sync inter-
rupt; consequently, the serial interrupt
handler can be interrupted whenever a
sync pulse occurs.

The sync and serial interrupt routines
are linked by a background task that sim-
ply waits for bytes to show up in the circu-
lar buffer. Whenever a byte appears in the
buffer, the background task takes it out
and decides what to do with it. In most
cases, the byte is either video data that
should be put in the field buffer or a count
that tells how many times the previous
data byte should be repeated.

The ordinary way of putting a byte in
the field buffer would be to have a sub-
routine that saves all the registers, sets up
the buffer address, does the write, re-
stores the registers, and returns to the
caller. Unfortunately, this scheme
doesn’t work in our application because
the writes to the frame buffer have to oc-
cur just after the video syncs to reduce
sparkles in the display. Additionally, the
sync interrupt routine must get control at
the same time to reset the 8254. Some-
thing has to give!

The solution is to combine the two
functions in the video sync interrupt han-
dler. Whenever the background routine
has a byte to be written in the buffer, it
sets up the registers and turns on a flag
bit. The sync routine checks the flag,
does the write if it’s on, then turns the
flag off. The background routine sits in a
loop until it sees that the flag has been re-
set, then continues on its way. Because
the background routine has handled all
the register setups, the interrupt routine
can proceed at full speed and write the
byte immediately without saving or re-
storing any registers.

The possibility arises that the serial in-
terrupt handler will be interrupted by the
video sync handler. Because the video
sync handler assumes that the registers
are set up for it, the serial interrupt han-
dler has to take special precautions to
make sure that the wrong byte doesn’t get
written at the wrong address.

The sync interrupt handler checks the
switches once every frame (at the end of
the second field) to see if anything’s
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changed. If so, it drops what it’s doing
and runs through the power-on initializa-
tion routine again. If a picture is being re-
ceived when you flip the switches, it will
get garbled because the serial port will
miss a few characters. The rule of thumb
is to change switch settings only when
nothing else is happening.

Experimenters

While printed circuit boards and kits are
available for the ImageWise system, I en-
courage you to build your own. If you
don’t mind doing a little work, I will sup-
port your efforts as usual. A hexadecimal
file of the executable code for the 8031
digitizer and display system EPROMs,
sample picture files, and the Turbo Pascal
code for storing images on an IBM PC or
SB180 are available for downloading
from my BBS at (203) 871-1988. Alter-
natively, you can send me a preformatted
IBM PC or SB180 disk with return post-
age, and I’ll put the files on it for you (the
hexadecimal file could be used with my
serial EPROM programmer, for exam-
ple). Of course, this free software is
limited to noncommercial personal use.

Circuit Cellar Feedback
This month’s feedback begins on page
58.

Next Month

Having a gray-scale video display is one
thing, but where do you get all the pic-
tures? I’ll describe the digitizer/transmit-
ter hardware that captures images from a
camera or TV and sends them to either
the receiver for immediate display or a
computer for storage. B

Special thanks to Ed Nisley for his expert
collaboration 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
I covers July 1980 through December 1981.
Volume 1V covers January 1982 through June
1983. Volume V covers July 1983 through De-
cember 1984.

The following items are available from

CCI

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.

DTOI-EXP .....coiiiiviiiiniiiiiiniinanns $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.....cccovviiviinniiiiniininnnnn, $99
DTO1-EXP and DRO1-EXP
together.........cocoivviiiiniiiniininnen, $179

3. ImageWise digitizer/transmitter full Kkit.
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 .....cooviiiniiniiiiiiinnn, $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..........ccovenieiniinniannnn, $249
DTO1-KIT and DRO1-KIT
together.......cccovvvenienieniiiinninnnn, $489

While only kits are described above, Image-
Wise has been licensed for assembly. 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 bulietin
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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CHOOSE THE NAME
THAT COMMUNICATES

QUALITY,

Wed like to pass along some
data on why you should insist
on a Hayes Smartmodem 1200 "
or Smartmodem 2400.™

First and foremost, no one
knows more about building
reliable, high performance modems
than Hayes. And no wonder. Hayes
pioneered the personal computer
modem a decade ago, and today is
actually the de facto standard in
computer communications with
the widespread adoption of the
Hayes Standard "AT” Command Set.

© 1987 Hayes Microcomputer Products Inc.

Second, Hayes has a long-
standing and unwavering
commitment to customer support,
not just to service its products,
but to serve as a resource for
information, assistance, and
technical advice for everyone from
the home user to the corporate
communications manager.
Moreover, Hayes provides more
than a warranty on the material
and workmanship of its products.
Hayes warrants they will perform

as promised, as well.

Should you need further data
to help you make up your mind, we
offer this reassuring statistic: Year
after year, more personal computer
owners buy far more Hayes
modems than any other kind.

And that may be because a
Hayes modem is the only modem
with the ability to transmit and
receive data, and at the same time
convey a feeling of peace of mind.

Hayes

SAY YES TO THE FUTURE

Hayes Microcomputer Products, Inc..PO. Box 105203. Atlanta. GA 30348. 404-441-1617
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PROGRAMMING PROJECT

James L. Pinson

Pull-Down Menus 1n C

Add a user-friendly menu system to almost any IBM PC application

ne aspect of commercial
software that impresses
me is the sharp-looking
screen displays: the use
of colors, the fast screen
updates, and the easy-to-use, pull-down
menus. Making a program look good is
no substitute for making it perform well,
but it certainly can make an impression
on the user. With this in mind, when I be-
gan studying C, I decided to create a gen-
eral-purpose, pull-down menu system in
C for the IBM PC and its compatibles. I
started by examining the pull-down sys-
tems I admired and trying to emulate
their best features.

My idea of an excellent pull-down
menu system is one that appears in a win-
dow at the top of the screen. In that win-
dow, you make selections by entering a
letter that represents an option—the capi-
talized letter in the option name—or by
highlighting options with the cursor-con-
trol keys.

If you use the cursor keys, the system
will automatically pull down the appro-
priate menu when you highlight a main
menu item to browse through its options.
When a pull-down menu is present, you
can select one of its options the same
way. Pressing Escape puts away the cur-
rent pull-down box and returns you to the
previous highlighted menu level. It also
takes you from the top level back to the
DOS prompt. The pull-down menus are
nondestructive of any text that they over-
lay; that is, any text underneath a pull-
down box is restored when you withdraw
the menu.

The BIOS Interface

The BIOS interrupts are one good way of
controlling the video output and eliminat-
ing the need for external video drivers
such as ANSI.SYS. Although the pros-
pect of directly controlling the hardware

is somewhat intimidating, the task itself
isn’t too difficult. The article “ POKEing
Around in the IBM PC” by Hugh R.
Howson (BYTE, November and Decem-
ber 1983) provided much of the informa-
tion I needed.

While BIOS interrupts are not part of
the standard C language, most versions
come with functions that provide the in-
terface. The Lattice C compiler lets you
initiate BIOS interrupts with int86( ). For
example, to clear a rectangular area of the
screen for a window, you load the regis-
ters as in table 1 and issue an int86( ) for
interrupt 10 hexadecimal. Listing 1 con-
tains the actual Lattice C code for the
clear__window( ) function. Another
function, cls(), uses clear__win-
dow(1,1,80,25) to clear the screen.

The windows in my program, PULL-
DOWN, are constructed by a fairly stan-
dard technique. [Editor’s note: PULL-
DOWN. Cis available for the IBM PC and
compatibles in Lattice C source code on
disk, in print, and on BIX. This program
provides the window structure for a pull-
down menu system; individual routines
for the various functions called from the
windows are not included. See the insert
card following page 324 for details. List-
ings are also available on BYTEnet. See
page 4.] First, the program calls the func-
tion win__save('s’) to save the screen
image. Next, it calls make__window( ),
which actually draws the window, calling
box() to draw the box and Clear__win-
dow( ) to clear the area within it. When
the window is no longer needed, the pro-
gram calls win_save('r’) to restore the
previously saved screen image, making
the window appear to vanish.

To make these functions work effi-
ciently with the various video cards avail-
able, you need to know what type of card
you have. The function what__mon( ) re-
turns a 0 if you have a monochrome card

and a 1 if you have a color graphics card.
Then PULLDOWN initializes two vari-
ables, nor__attr, the normal text attri-
bute, and hi__attr, the attribute used to
highlight menu selections.

Originally, I had used the function
bios__prt, which uses DOS calls, for all
screen writing. As a well-behaved func-
tion, it has the advantage of being com-
patible with future DOS versions and
equipment. However, the display was too
slow at pulling down menus. You could
actually watch the pull-down box being
drawn. So I wrote a function, fast__
write, to write the characters directly to
the screen buffer (see listing 2). Unfortu-
nately, this sort of machine-specific code
reduces program portability. The base
address of the video text area may change
with the introduction of new video cards.
I believed, however, that the increase in
performance justified the sacrifice.

PULLDOWN includes both the fast__
write() and bios__prt() options for
screen output. All of the text output to the
screen is routed through the function
print(column,row,string), which calls
either fast__write(), the default, or the
slower bios__prt(). If you include the
optional s parameter, for example, pull-
down s runs in slow mode.

The function fast__write( ) calculates
the starting point of the text buffer for
whichever type of video card is present,
monochrome or color graphics. Once
you know the base address of the buffer,
it is simple to calculate the position of

continued

James L. Pinson is the network coordina-
torfor the College of Business Adminis-
tration at the University of Georgia (Ath-
ens, GA 30602). He has a B.S. in marine
biology from Auburn University and de-
velops IBM PC and Apple II software in
his spare time.
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PULL-DOWN MENUS

each screen character. The base address
for a color graphics adapter card is
B800h; the character appearing in the
upper left corner of the display,
display(1,1), is located there.

To write directly to the display, you
poke the value of a character into the
proper address and then poke the appro-
priate text attribute into the adjacent
memory position. In the video text
buffer, each even-numbered byte repre-

sents a character position on the screen;
the adjoining odd-numbered byte con-
tains that character’s attribute. If you are
using a CGA card, the program must
know which graphics page you are using.
The global variables page, attribute, and
mon__type provide the information
needed for this and other functions.

To make PULLDOWN easy to modi-
fy, I used an array of structures to contain
the main menu options, the pull-down

Table 1: Registers and the contents needed to clear a window on the screen.

Register Value

AH 6 (scroll page up)

AL 0 (clear specified area)

BH Attribute used to clear the area (BL unused)
CH Row of the upper left corner (starts at 0)

CL Column of the upper left corner (starts at 0)
DH Row of the lower right corner

DL Column of the lower right corner

screen to make a window.
unsigned int x,y,width,height;
{

y==ix==;

regist.ax
regist.bx
regist.cx
regist.dx

= Ox0600;
=(attribute<<8);
= (y<<8) | x ;

Listing 1: The Lattice C code required to implement the clear__window( )
function defined in table 1. This function clears a rectangular area of the

/* x = column, y = row, width and height = window size */
void clear_window(x,y,width,height )

extern unsigned int attribute;
struct § unsigned int ax,bx,ex,dx,si,di,ds,es; } regist;
/* DOS treats upper left as 9,0 »/

=(y+height-1) <<8 |x+width-1 ;
int86(0x10, &regist,&regist);

void fast_write(x,y,string)
int x,y;

char xstring;

extern unsigned int page;

extern unsigned int mon_type;
int position,offset,orig;

orig = offset;
position =0xb800;

whileg*string)i
poke

offset=offset+2;

}
}

Listing 2: The fast__write function writes directly 1o the screen buffer.

extern unsigned int attribute;

if (page <=3 && page >=0) offset = 4096xpage;
of fset=offset+((y-1)*160)+(2x(x-1));
if (mon_type ==0) position=0xboee;

position,offset,string++,1);
poke(position,offset+1,&attribute,1);

/* graphic page used */
/* text attribute */
/* monitor type x/

/* monochrome x/

/* character x/
/* attribute */
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options, and the pointers to the functions
these options call. As an example of the
method I used, if you had a maximum of
three options in each pull-down menu,
you could create a structure like this:

structure menu__str{
char ~head,;
char *body|[3];
void(*fun1)();
void(*fun2)();
void(*fun3)( )

The main menu option pointer is head;
body([3] is an array of pointers to the pull-
down options; and (*fun1)(), (*fun2)(),
and (*fun3)() are pointers to the func-
tions called. (I had to list them separately
because Lattice C does not allow arrays of
function pointers.)

Later in your program, you could as-
sign the structure menu__str to the op-
tions[ ] array and initialize it (see listing
3). This structure represents the main
menu option, File, which pulls down the
options Path, Load, and Save. Selecting
one of these options calls the appropriate
function, setpath( ), loadfile( ), or save-
file( ). Further array elements can contain
other main menu choices.

A function such as setpath may be
called with either of two statements: set-
path(); or (options[1].fun1)();, which
uses a pointer to the function’s address
rather than its name. Pointers to functions
are particularly useful in creating multi-
ple-choice menus.

The Program Flow
The main( ) routine makes calls to identi-
fy the type of video card present and sets
up the proper text attributes. It defines the
menu structure, calls win__save('s’) to
save the current text screen, then passes
its address to the menu( ) function. Upon
entering menu(), PULLDOWN draws
the menu window at the top of the screen
and prints the options within it, highlight-
ing the first one. The cur__opt index
points to the first option on the menu. If
you touch a letter key, the program scans
all the main menu options (m__menul[i].-
head([j)) to see if any of the options con-
tain the same letter in upper case. If one
does, then that option is highlighted, and
the program calls pull__down(). Press-
ing a left or right arrow key adjusts the
index and highlights a new selection. If
you touch Enter, the program calls the
pull__down() function that draws the
pull-down menu, and interprets further
selections. If you press either Enter or a
cursor key, the program determines that
you are using the highlighting option and
sets the expert variable to 0. When ex-
continued



If the sheer weight of UNIX brings
the PC to its knees, all
applications running under it will
suffer. Conceived more than a
decade and a half ago, UNIX is
today the result of modifications.
additions and patches by
hundreds of programmers.

It needs the resources of

at least an AT.

Compare this to the QNX 0/S,
designed by a dedicated team
with a common purpose and
complete understanding of both
the software and the
environment in which it must
run. Having elegantly soived

the problem of inter-task
communications, QNX is more
than capable of both networking
and real time performance

— the superior choice for
process control and office
automation systems.

Quick and efficient on a PC, QNX
soars on an AT. QNX occupies
70K (stand-alone version) to
104K (network version) of system
memory and allows 40 tasks

0/S ARCHITECTURE: sink with UNIX or soar with QNX.

guest operating system under
QNX. With the DOS Development
System, DOS EXE files can be
developed in shorter time

than under DOS itself.

Communication among all tasks
is via “message-passing.” Tasks
anywhere on a network of up to
255 computers communicate
rapidly and transparently

with each other.

With the true distributed
processing and resource sharing
of QNX, all the resources on the
network are available to any user.
Application programs and data
can be distributed over the
network without having to go
through a central file server.

Network growth is fast and
simple. If your disk becomes

a bottleneck, add a disk
anywhere on the network. If
your needs outgrow your
present configuration, just add
terminals and/or computers
as required, without having to
re-write programs and without
system degradation.

If you would like to know the
secret of the QNX architecture,
please give us a call. We invite
End Users, VAR's, OEM's and
Software Developers to discover
a whole new worlid of
computing capabilities.

Over 25,000 systems have been
installed worldwide since 1982.

Multi-User 10 serial terminais per PC, AT, C Compiier Standard Kernighan and Rilchie.
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 of
Thousands of users per network. disks, devices and CPU's.
Real Time 2,800 task switches/sec (AT). PC-D08 PC-DOS runs as a ONX task.
Message Fast intertask communication between ~ Cost From US $450.
Passing tasks on any machine. Runtime pricing available.

For further information or a free demonstration diskette,
please telephone (613) 726-1893,

The only multi-user, multi-tasking,
networking, real-time operating system

for the IBM PC, AT,
N the HP Vectra PC,
\ and compatibles.
By Quantum Software.
Quantum Software Systems Ltd., Moodie Drive High Tech Park, 215 Stafford Road, Ottawa, Ontario, Canada K2H 9C1

Unix is a registered trademark of ATA T Bell Labs, 18M PC, AT, XT and PC DOS are trademarks of 1BM Corp.

(programs) and up to
10terminals per computer.
QNX modular architecture
facilitates easy adaptation

and extensions by software
developers for specific
requirements. In addition,
PC-DOS runs as a single-tasking
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PULL-DOWN MENUS

pert is 0, the program calls pull_
down() automatically. Either way, the
pointer to the main menu option, cur__
opt, and the address of the menu struc-
ture, m__menu, are passed to pull_
down().

The pull_down( ) routine must calcu-
late where to draw the pull-down box,
based on the index variable, cur__opt,
and the length of the main menu options.
You can’t set the position ahead of time,
because this menu system is flexible. All

it has to work with is the structure passed
to it, and this will vary according to the
application. Once the program knows the
box’s starting position, it scans the list of
pull-down options to find the longest one
and sets the box width to that value. The
function make__window( ) draws the
pull-down menu box and prints the op-
tions within it. It is not a “true” window
because text is not automatically confined
within its borders, but it looks like one.
The program then waits for you to se-

int setpath();
int Ioodfilegg;
int savefile();
"File",
“Path",
"LOOd" .
"sOVe" s
setpath,
loadfile,
savefile,

Listing 3: The structure for the main menu option, File, which provides the
options Path, Load, and Save. These options call the functions setpath( ),
loadfile( ), and savefile( ), respectively.

static structure menu_str options[N]= §

/* repeat for each element in main menu */

lect a menu option and puts away the pull-
down window with win__save('r') before
calling the selected function. Touching
Escape will also put away the pull-down
window and return to the main menu, set-
ting expert to 1. If you touch Escape
when the main menu is active with no
pull-down windows showing, the pro-
gram removes the menu display window
from the screen and exits.

Looking Through the Window
PULLDOWN allows you to add a user-
friendly menu system to almost any IBM
PC application. Due to the widespread
use of pull-down menus, most users will
find it easy to use and understand. If you
like the menu system as it is, simply alter
the structure statement to reflect your
menu options and their interfaces and add
the pull-down menus to your programs.

You can modify this system in many
ways. You could add support for a mouse.
Or you could have the pull-down box stay
put when calling functions. This would
be useful if you wanted to create another
window for more options next to the cur-
rent one. The PULLDOWN.C program
listing may give you ideas for other func-
tions and interfaces and can serve as a tu-
torial for implementing them. ®

DOS Compatible . . .

SOFTWARE CONTROLLED
RS232C SWITCH |

PCSS-8

e Select one of 8 RS232C devices from the keyboard
* Use multiple serial devices without modifying

application software

¢ May be used for real-time event driven

applications

e Works like an eight position A-B switch

software

MODEL 7344
DEVELOPMENT SYSTEM

Add PAL® design capability to your IBM PC

Supports development, functional test, and
programming of 20 and 24 pin devices

PALXASM Compiler included
Program devices from existing JEDEC files
A complete solution—programmer, cable, and

The Personal PAL® Developer’s Success-kit

AT

Also available — Personal EPROM systems, OEM programmers, and production programmers/duplicators

DRAWER 1346
BAY ST. LOUIS, MS 39520

TEK .

C.

ORDER TOLL FREE
1-800-255-GTEK (4835)

GTEK, PALXASM, MS.DOS, PC-DOS, & PAL are registered trademarks
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Microsoft

1spleased to
announce that

Microsoft

QuickBASIC 20
is second best.




By any measure, Micro-
soft® QuickBASIC 2.0 was
an outstanding success.

We'd taken all the things
people loved in the BASICA
interpreter, and added a ton
of advanced features to
make a compiler that was
faster and more advanced
than any BASIC ever.

A compiler that over-
whelmed even the toughest
judges:
€6 A snazzy new program-
ming tool that bridges the
gap between earlier BASICs
and the high-performance
languages like C.’ Peter H.
Lewis, The New York Times,
July 15, 1986.

66 (Microsoft QuickBASIC)
...represents an out-
standing contribution to
the microcomputer world?”’
Dennis Dykstra, Byte,
February 1987*

PC Magazine was so
impressed, in fact, that they
gave Microsoft QuickBASIC
their Technical Excellence
award. Before long, Micro-
soft QuickBASIC 2.0 was
the most award-winning
BASIC compiler ever.

But for us, excellence
wasn't good enough.
Introducing
Microsoft QuickBASIC 3.0.

We looked for more ways
to make BASIC better.
Ways to make the program-
ming easier and faster.

And then we set to work on
what became Microsoft
QuickBASIC 3.0.

Our first improvement
was 1n debugging. Our new
compiler includes an inte-
grated debugger that is
simply unparalleled.

Based on the technology
of the famous CodeView™
debugger included with our
‘© McGraw-Hill Ine

C Compiler, it gives you
complete control over your
program and data. You
can observe the contents
of any variable. You have
your choice of single-step,
ammate or trace modes.

You can even set dynamic
breakpoints at runtime
while still using the source
for reference. Which lets
you easily trace your pro-
gram’s operation without
the bother of PRINT state-
ments and recompiling.

This debugger 1s
completely integrated into
the compiler. So you can, for
example, start debugging
your program while 1t’s
running by simply pressing
CTRL-Break. Instantly, the
debugger is activated and
you're in control again.

Faster math.
And faster programming.

On PCs equipped with
math coprocessors, Micro-
soft QuickBASIC 3.0 blazes
through calculations. Our
new in-line 8087 code is as
fast as you can get. And
that’s just the start of the
speed advantages.

¢6 Microsoft QuickBASIC
1s phenomenally fast in com-
pilation. . .(it) outstrips all
other compilers.” Marty
Franz, PC Tech Journal,
December 1986.

Fast compiling is nice, but
it’s not the most important
consideration. Program
development time 1s.

Microsoft QuickBASIC
makes your programming
substantially faster by inte-
grating a sophisticated
editor into the compiler itself.

Any errors found during
compilation trigger the
editor to take over, putting
your cursor right on the

trouble spot.

And if you have more
than one error, the editor wil
keep track of them all,
letting you fix your bugs one
after another. No more has-
sles with the endless recom:-
piling of other compilers.

Divide and conquer.

Microsoft QuickBASIC
gives you the power of ad-
vanced languages without
the headaches. A case in
point: separate compilation.

Long used in languages
like C, separate compilation
simply means that you can
compile your programs the
same way you write them,
a piece at a time. Once
compiled, your individual
modules can be combined
into libraries and added to
future programs without the
bother of recompiling.

But that’s just one way
Microsoft QuickBASIC
supports structured
programming. |

In addition to the previous
Microsoft QuickBASIC ex-
tensions like block IF/THEN/
ELSE statements, Version
3.0 adds a new set of control
structures. Features like the
new SELECT CASE, DO
WHILE,and DO UNTIL make
even the most complex pro-
grams amenable to reason.

Still the same. Only better.

After all this work on
improvements, we didn’t for-
get what made Microsoft
QuickBASIC the success it is.
This compiler is still the
leader in BASICA com-
patibility. From graphics to
sound, this BASIC com-
mands the PC like no other.

For more Microsoft
QuickBASIC advantages,
Just turn the page.



Introducing
Microsoft
QuickBASIC 30

Microsoft. QuickBASIC 30




Integrated Program Debugging.
Microsoft QuickBASIC 3.0

for programs that demand the most

precise calculations possible. NEW!

includes the most advanced BASIC ~ ¢ Choose from the Microsoft Binary

debugger available. This built-in
debugger lets you track both pro-
gram flow and the contents of
variables with ease.

¢ Three debugging modes: single-
step, trace, and animate.
¢ Set, clear, and examine break-
points. NEW!
¢ Adjustable windows let you view
source code, variable contents,
and program output—all at the
same time. NEW!
¢ Display and search through
source code while debugging. NEW!
Advanced Integrated Editor.
The Microsoft QuickBASIC
Editor is integrated with the com-
piler to make all your program-
ming as fast and efficient as possible.
4 Built-in editor places cursor on
problem in source when error
occurs in compilation.
¢ In contrast to other compilers
that give up after finding a single
error, Microsoft QuickBASIC’s
editor keeps track of all errors
found during compilation. No
more hassles with recompiling
over and over.
¢ Editor supports both Insert and
Overtype modes. NEW!
¢ Fully compatible with SuperKey,®
ProKey;" and SideKick® NEW!
8087 Math Coprocessor Support.
The standard Microsoft
QuickBASIC math package has
been enhanced to take advantage

Math routines for faster math or the

new 8087 software emulation
routines for more accuracy when
you don’t have a coprocessor.

Structured Programming Support.
In addition to the standard
BASICA commands, Microsoft
QuickBASIC Version 3.0 has a
variety of advanced statements
and features similar to those found
in C and Pascal. By making struc-
tured programming easy, Microsoft
QuickBASIC makes programs
both easier to write and easier to
maintain. Older BASIC features
like line numbers and GOTO
statements are strictly optional.

4 New statements include

SELECT CASE, DO WHILE and DO
UNTIL, LOOP WHILE and LOOP
UNTIL, and EXIT. NEW!

4 Block IF/THEN/ELSE/END IF

statements virtually eliminate
any need for GOTOs.

¢ Subprograms may be called by

name and passed parameters.

¢ Microsoft QuickBASIC now

supports user-defined
CONSTANTS. NEW!

¢ Both true local and global

variables are supported.

4 Microsoft QuickBASIC supports

alphanumeric labels as well as
line numbers.
Modular Programming Support.
Microsoft QuickBASIC’s
separate compilation lets you

of numeric coprocessors in
machines that have them. Now

you have several ways to optimize

your program’s performance.

¢ Microsoft QuickBASIC 3.0
generates fast in-line code for
machines equipped with 8087
or 80287 coprocessors. Now
your programs can be as fast as
the hardware allows. NEW!

¢ Microsoft QuickBASIC includes
full 80-bit IEEE Math support

ONET Ruxllaments © 500
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ngrammmg is easier with the built-in editor
that searches for all errors, letting you correct them
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environment.
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create stand-alone programs a
piece at a time. You just compile
your routines and add them to a
library. Future programs can use
those routines by simply linking
in your libraries.

¢ Create stand-alone programs,
with or without a separate run-
time package.

¢ Link support routines once at
beginning of a programming

session, then forget about linking.

hits Yearly Sales
15844
1008
LR
H

CALL SetlipGraph
rawixl §
(All Drnhn

Pinpoint errors by tracing through your source
integrated debugger. You can set
breakpoints and observe the contents of variables.

code with the

¢ Includes library for access to

DOS and BIOS interrupts.

¢ Microsoft QuickBASIC makes it

easy to use professional support
libraries such as Softcraft’s
Btrieve package.
A compiler with
both speed and power.

Microsoft QuickBASIC gives
you the most advanced compiler
features and debugging possible,
without any speed handicaps.
Microsoft QuickBASIC 3.0
compiles code up to an astonishing
12,000 lines per minute on an
IBM® PC/AT.

Microsoft QuickBASIC also
supports extra-large programs.
Your programs can use all avail-
able memory for any mix of code
and data. Individual arrays may
use up to 64K bytes each (to the
PC’s limit of 640K).

BASICA Compatibility.

It’s not hard to see why
Microsoft’s QuickBASIC is more
compatible with [BM’s BASICA
than any other compiler. After all,
we wrote it for BM. And we've kepl
the same features in Version 3.0.

¢ Graphics statements include

WINDOW, VIEW, DRAW, GET, PUT,
LINE, CIRCLE, LOCATE, and SCREEN

¢ Sound statements include

SOUND and PLAY.

¢ Support for EGA extended

graphics modes including the
new 43 line mode.

¢ Supports standard BASICA

structures such as GOSUB/RETURN
WHILE/WEND, and event handling

Dramatic execution speed
enhancements.
Microsoft Microsoft
Benchmark  QuickBASIC 2.0  QuickBASIC 3
Graphics 21.42 9.83
(500 Circles)
Floating 16.92 6.48
Point Math
Quick Sort 527 3.02

All test results in seconds. Tests were
performed on an [BM PC/AT equipped with
an 80287 coprocessor and an 8 MHz clock.

Microsoft® QuickBASIC

For more information or the name of your nearest
Microsoft dealer, call (800) 426-9400. In Washingto:
State and Alaska, call (208) 882-8080. In Canada,
call (418) 673-7638.

Microsoft and the Microsoft logo are registered
trademarks and CodeView is a trademark of
Microsoft Corporation. SuperKey and SideKick ar
registered trademarks of Borland International, Inc
ProKey is a trademark of RoseSoft. [BM is a regis-
tered trademark of International Business Machine
Corporation.

Microsoft



Karl Brown

Build BERT,
the Basic Educational

Robot Trainer, Part 2

This month we show how to troubleshoot and program your robot

ast month I introduced

you to BERT, a simple,

I programmable robot

made from inexpensive

parts (see photo 1). I de-

scribed how his circuits worked and how

to build his circuit boards. Now I'll dis-

cuss how to troubleshoot and program
your assembled BERT.

After the four main components—
base, motor driver board, on-board com-
puter, and speech board—have been built
and connected (see photo 2 in part 1), you
should have a working BERT. Well, he
should work. To see if he is fully func-
tional, put him on the floor and press the
self-test button. He should perform the
routine shown in table 1. If he doesn’t
perform as expected, you must determine
the problem by first isolating it to one of
the main components, then referring to
that component’s schematic and its trou-
bleshooting section.

Motor Check
Testing of the motor driver circuitry is ac-
complished with some wires and a resis-
tor. These will temporarily substitute for
the on-board computer (OBC). First, se-
cure the board to the robot base. Make
sure all electrical connections to the
motors, both batteries, speaker, sensors,
and LED are secure. After this is done,
we are ready to begin testing.

Caution! Do not stuff any wire into the
connector socket while performing these
tests. Doing so will cause the socket’s

continued

Karl Brown teaches electronics at Van-
couver Community College. His hobbies
include computer hardware design and
juggling. He can be reached at Vancouver
Community College, Electronics Depart-
ment, 250 West Pender St., Vancouver,
British Columbia, Canada V6B 159.

Photo 1: BERT has “skin”’ constructed of acrylic salad bowls.
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connector pin spacing to enlarge, making
the connector’s pins unable to correctly
grip the DIP connector.

" To check for motor operation, you will
need three pieces of wire (approximately
10 centimeters long) and a 510-ohm re-
sistor. Solder one end of the resistor to
+5 volts. Then, strip 1 millimeter of in-
sulation off each end of each wire. Now
solder one end of each wire to the follow-
ing points on the solder side of the motor
driver board: wire 1 to IC2, pin 12; wire
2tICl, pin11; and wire 3to IC1, pin 3.

With the above connections made and
power from both batteries being fed to the
board, temporarily connect the free ends
of wires 2 and 3 to ground. Then, connect
the free end of wire 1 to the free end of the
510-ohm resistor. Both motors should
spin in the reverse direction. If either one
turns forward instead of backward, just
reverse the connections to that motor’s
terminals.

When this test is completed, leave the
connection between wire 1 and the resis-
tor intact. Now, connect the free ends of
wires 2 and 3 to the resistor as well. Both
motors should spin in the direction re-
quired to move the robot forward. This
concludes the motor driver circuitry test.
Remove all three wires.

Beeper Test
To test the beeper speaker, simply solder
one of the aforementioned wires to the
free end of the 510-ohm resistor. Solder
the other end of that wire to IC3, pin 9.
Now, solder one end of another piece of
wire to ground. With your ear right up
against the beeper speaker, brush the free
" end of that wire against IC3, pin 9. You
should hear some noise. When you’ve
completed your testing of this circuit, re-
move the resistor as well as all wires.

Sensor Testing

Sensor testing requires a voltmeter. Con-
nect the negative end of the voltmeter to
ground. Connect the other end to the
OBC socket (S1), pin 7. You should mea-
sure +35 V. Depress the right whisker
sensor. You should measure 0.0 V. Per-
form the same test for the nose and left
whisker sensors on pins 6 and 8, respec-
tively, of the same connector (S1).

LED Test

Testing the LED (eye) circuitry is simple.
All you do is temporarily ground IC3, pin
11. The LED should illuminate. The cir-
cuits involving the sensors, speaker, and
eye are very simple. If any of these cir-
cuits fail to check out, first check the con-
nections to the batteries, then their volt-
age level. After that, merely start at the
beginning of the circuit (where the test
wires are attached) and follow the levels
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through the circuit until the break is
found.

The motor driver circuits are a bit
more complex, but not much. There are
actually two circuits, one for each motor.
Remember to troubleshoot only one at a
time.

Again, check the power connections
first. Next, check the inputs to the gates.
Find out what logic levels are on the in-
puts; then, using the truth table for AND
gates, figure out what levels should be on
the outputs of the gates. With this infor-
mation, and following the outputs to the
bases of all four transistors, write down
on the schematic what level should be on
the base of each transistor.

At this point you will need a voltmeter.
Attach its negative lead to ground. Check
the TIP31’s emitters. They must measure
0.0 V. Each base that should be high will
measure approximately 0.7 V. Each base
that should be low will measure less than
0.3 V. If they do not, trace the connec-
tions from the base back to its driving
gate and check the value of its series
resistor.

Some Helpful Hints

When BERT is powered up, the OBC is in
a reset state. A power-on reset lasts only
%0 second. If the reset button is pressed,
the reset state will last as long as the but-
ton is held down, plus Y%, second. In
either case, as long as the reset state lasts,
the motor driver board will cause both
motors to turn in the forward direction. In
fact, if the motor driver board does not
receive signals from the OBC (as is the
case during the OBC’s reset state), it will
always cause both motors to turn in the
forward direction. Therefore, if at this
stage BERT goes forward and keeps go-
ing forward, it is likely that the problem
lies with the OBC or the connections be-
tween the motor driver board and the
OBC.

The beep produced by the speaker is
the result of the 6802 microprocessor
causing the peripheral interface adapter
to toggle one of its outputs (pin 14). If the

Table 1: BERT s self-test routine.

Move forward,

Turn eyes on,

Speak the word “cookie,”

Turn left,

Turn right,

Left to center,

Beep once,

Move backward (to original position),
Beep once,

Turn eyes off,

Perform system initialization (reset).

beep is not heard, use a logic probe or os-
cilloscope to check the PIA’s pin fora %-
second train of pulses. If the train is
there, follow the signal along its path to
the speaker to find where the circuit is
broken. If the pulses are not found at the
PIA’s pin, there is either a problem on
the motor driver board that is holding the
pin at a constant level (short to ground or
+5 V) or you have a problem with the
OBC and must troubleshoot it.

Feedback Problems

When the test button is pressed, pin 6 of
the 6802 should go low and the OBC
should enter its nonmaskable-interrupt
routine. The first thing this routine does
is output signals to the motor driver board
that cause the motors to spin in a forward
direction. These signals are output from
the PIA’s pins 10, 11, and 12.

Immediately after the test button is
pressed, these pins should go high and re-
main in that state until the robot has gone
a distance equal to 50 (decimal) holes
from the hole sensor. The actual distance
traveled will depend on the size of the
wheels. Should these pins not respond as
above, there is either a problem on the
motor driver board that is holding the
pins at a constant level (short to ground or
+5 V) or you have a problem with the
OBC and must troubleshoot it.

If the signals at these pins do transi-
tion, but only briefly, here is the most
probable reason: BERT uses feedback
from the drivetrain to determine how far
he has gone. If he does not have this feed-
back, he has no way of knowing the dis-
tance he has traveled. This feedback
comes from the hole-sensor circuit. If
BERT fails to stop, look at the output of
this circuit.

BERT counts these pulses at PIA pin
18. This input pin is a negative-going,
edge-sensitive input. In the self-test
mode, BERT will turn the motors on in
the forward direction and leave them on
until he has counted 50 negative edges (or
holes) at PIA pin 18. Should the output of
the hole-sensor circuit be faulty, or not
arrive at the PIA, BERT will simply keep

going.

Noise

There is a very subtle problem which can
arise with BERT that relates to the hole-
sensor circuit described above. Small DC
motors are electrically noisy. This noise
manifests itself as large (up to 100 V in
amplitude) and narrow (100 nanoseconds
to 20 microseconds) voltage transients, or
spikes.

These spikes may be large enough to
propagate through not only the power
leads (from battery to boards), but also

continued
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Programming in BERTL

ERTL is BERT’s control language.

It is an interpretive language that
does syntax checking at program entry
time. Table A lists the BERTL com-
mands and their functions.

Each of the commands (except E) re-
quires a parameter. If you command
BERT to go forward, for example, he
needs to know how far. The entire com-
mand would be Fnn, where nn can be
any hexadecimal number from 01 to FF
(FF hexadecimal equals 255 decimal).

BERTL commands can be down-
loaded from any serial device with the
following characteristics: 300 bps, 7
data bits, 2 stop bits, and no parity. One
way to enter BERTL programs into your
robot is to write a short program that re-
ceives characters from your computer’s
keyboard and then sends them via the
serial port to the robot.

The only drawback to this method is
that it is impossible to store the program
for future use or to change the robot’s
program without reentering it entirely. I
suggest that the program be edited on a
computer using a word processor or text
editor and then sent to the robot. This
allows you to conveniently edit and store
many different BERTL programs.

The Commands in Detail
Here is a description of the BERTL
commands:

¢ Bnn (Backward): This command
causes BERT to reverse both wheels.
They will continue in reverse until the
number of pulses from the feedback cir-
cuit equals the parameter. In BERT's
case, a value of 32 (hexadecimal) equals
approximately 32 centimeters.

e Ccn (Call subroutine): This com-
mand causes the conditional execution
of a subroutine, depending upon the
condition of the on-board sensors. The
parameter determines both the condition
upon which the subroutine is called and
which particular subroutine (out of a
possible four) is to be called.

The first digit in the parameter is the
condition. If it is 0, the call is uncondi-
tional and will be done regardless of the
status of the on-board sensors. If it is a
hexadecimal number other than 0, the
condition of the on-board sensors will be
tested to see if they match . The condi-
tions specified by € are shown in table B.

(Note the logical conditions AND and
OR.)

The second digit in the parameter
specifies which subroutine will be
called. The subroutines are O, 1, 2, and
3 (see the command N). For the com-
mand B12 COO, the robot would go
backward 12 cm, then call subroutine O
regardless of the state of the on-board
sensors. For the command F09 C51,
the robot will first go forward 9 cm and
then, if the nose button is low and both
whiskers high, call subroutine 1.

e E (End): This command has no pa-
rameter. Upon receiving it, the robot
“honks” to indicate that it has received
the downloaded program. It waits for
you to activate its nose sensor, after
which it executes the program. It then
waits for its nose sensor to be activated
again. This procedure can be repeated
indefinitely.

® Fnn (Forward): Turn both motors on
in the forward direction. Otherwise, this
continued

-

Command Function

Backward

End program
Forward

Honk
Eye
Left

Output
Pause
Right
Shoot

4DV OVOZr—_ITIOTMO®
o

Table A: The BERTL command set.

Name (of subroutine)

Talk (allophone or word)

Call (subroutine, conditional or unconditional)

Goback (to main routine, unconditional)

the logical AND, and “+ " is the logical OR condition.

‘ Table B: Conditions for sensor parameter . The symbol “& ” represents ’

Value of ¢

TMOOTP>OE®NDUN AR WN=O

Logical condition of sensors

Don't care (disregard state of sensors) l
Left low & Nose low & Right high
Left low & Nose high & Right low
Left low & Nose high & Right high
Left high & Nose low & Right low
Left high & Nose low & Right high
Left high & Nose high & Right low ‘
Left high & Nose high & Right high
Left low & Nose low & Right low
Left low + Nose low + Right low ’
Left low + Nose low + Right high

Left low + Nose high + Right high

Left high + Nose low + Right low ‘
Left high + Nose low + Right high ‘
Left high + Nose high + Right low

Left high + Nose high + Right high l
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116

00 Delay 10ms 10
01 Delay 30ms 11

02 Delay 50 ms 12
03 Delay 100 ms 13
04 Delay 200 ms 14
05 oy boy 18
06 i sky 16
o7 eh end 17
08 kk3 comb 18
09 pp pal 19
0A |h dodge 1A
0B nn1 thin 1B
0C ih sit 1C
ob w2 two 10
OE el rural 1E
OF ax succeed 1F

Table C: Allophones used by the SPO256 chip on the speech board.

mm milk 20 aw
tt1 part 21 dd2
dh1 they 22 gg3
iy see 23) w
ey beige 24 ggl
dd1 could 25 sh
uw1 to 26 zh
ao aught 27 2
aa hot 28 #
yye yolk 29 kk2
ae hat 2A kk1
hh1 he 2B zz
bb1 rib 2C ng
th thin 20 1
uh book 2E WW
uw2 food 2F xr

out 30 wh when
do 31 yy1 yes
wig 32 «ch church
vest 33 erl letter
guest 34 er2 bird
ship 35 ow sew
azure 36 dh2 they
brain 37 ss vest
food 38 nn2 no

sky 39 hh2 hoe
can't 3A or store
Z00 3B ar alarm
anchor 3C  yr clear
lake 3D gg2 got
wool 3E el saddle
repair 3F bb2 business

command is identical to B.

* GOO (Goback): Go back to main rou-
tine. This command must be placed at
the end of each subroutine. Its parameter
is always 00.

e Hnn (Honk): Cause the robot’s
speaker to honk (beep) nn times, where
nn is a hexadecimal number from 00 to
FF. Note that all other robot activity
will cease during the honk. The honk
duration is 0.52 second.

* Inn (Eye): Turn the robot’s lights on
or off. If the parameter is 00, the lights
will turn off. Any other value turns the
lights on.

¢ | nn (Left): This command causes the
robot to pivot on its axis (the imaginary
point between the drive wheels) in a
counterclockwise (when viewed from
above) direction. This is done by moving
the left wheel in a forward direction
while moving the right wheel in reverse.
This motion continues until the feed-
back circuit outputs enough pulses to
equal the parameter.

* NOO, NO1, NO2, NO3 (Name of sub-
routine): BERTL allows four subrou-
tines. Each may be called unconditional-
ly or only when the on-board sensors
match a specific condition (see the com-
mand C). The format of a subroutine is
as follows: name, commands, goback.

BYTE - MAY 1987

For the subroutine NOO F60 H02 B60
GO0, the robot will go forward 60 c¢m,
honk twice, go backward 60 cm, and
then return to the main program.

® Onn (Output): If the parameter is 00,
the output of the I-bit OBC port will
switch to a logic low. If the parameter is
any other value, the output level of the
port will be a logic high. The port will
support two TTL logic loads and there-
fore may need buffering if it is used to
switch higher-current loads.

® Pnn (Pause): This command causes
the robot to ‘pause (do nothing) for the
decimal equivalent of the number of sec-
onds specified in hexadecimal in the pa-
rameter. For example, the command
P3C would cause the robot to pause for
60 seconds.

¢ Bnn (Right): Turn right (or, to be
more specific, cause the robot to pivot in
a clockwise direction). Otherwise, the
command is identical to Lnn.

® Snn (Shoot): This is a light and sound
effect. It causes the LED to light up and
the speaker to produce a *‘phaser” sound.
Otherwise, it is the same as Hnn.

e Tnn (Talk): This command is used to
control the optional speech board. If the
speech board is not used on the robot,
the OBC’s CA2 output must be con-
nected to the CAl line. If this is not

done, the robot will “hang™ whenever
this command is used.

BERT’s speech chip is the General In-
strument SPO256-AL2. This chip has
specific sounds (allophones) stored in it.
When strung together, these sounds
simulate human speech. The parameter
for this command is any hexadecimal
number from 00 to 7B.

There are a total of 63 allophones and
63 words available to the BERTL pro-
grammer. Note that the speech chip con-
tinues to make the last portion of the last
allophone it was commanded to emit.
You can clear its throat by using 00, (si-
lence) as the last sound emitted.

The command string T09 T2D T13
T2B TOO uses allophones to make the
robot say the word “please.” This can
also be accomplished with the command
T67, a command that uses BERT"s pre-
programmed 63-word vocabulary. Each
word is represented by a number in the
range of 40 to 7B hexadecimal. (See
table C for the allophones and table D
for BERT’s vocabulary.)

Syntax Checking

When BERT receives commands via his
serial port, he checks each one for syn-
tax and validity. If bad syntax or an in-
valid command is detected, BERT will
honk and light up his eye. If this hap-
pens, reset the robot and check your pro-
gram for errors (a favorite error is typing
o instead of 0).
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40 ; ZERO 4F
41 ; ONE 50
42 TWO 51
43 . THREE 52
44 . FOUR 53
45 ; FIVE 54
46 ; SIX 55
47 . SEVEN 56
48 . EIGHT &7
49 ; NINE 58
4A ALARM 59
4B ARE 5A
4C BASIC 5B
4D BE 5C
4E , BERT 5D

Table D: BERT s preprogrammed vocabulary. Each word is automatically terminated by the allophone “PAS” (04).

CAN 5€E . LIKE 60 . START

" CHECK 5F LITTLE 6E | STOP
COMPUTER 60 . ME 6F . SORRY

. COOKIE 61 - MEMORY 70 - SWITCH

" CORRECT 62 . MOMMY 71 " TALK
DATE 63 . NO 72 TEA
DO 64 NOT 73 . THANK
EDUCATIONAL 65 . OFF 74 " TRAINER
EMERGENCY 66 " ON 75 " YES
ENTER 67 - PLEASE 76 . YOU (U)

. ERROR 68 - READY 77 . ALERT
ESCAPE 69 ROBOT 78 - LEFT
EYE () 6A ROBOTS 79 " RIGHT

- HELLO 68 . SEE(C) 7A . WANT

LIS 6C . SPEAK 7B . SILENCE

The BERTL language is also tolerant
of the following characters: space, car-
riage return, and linefeed. While an er-
ror beep will not result from the preced-
ing ASCII characters, nothing else will
happen either. However, these charac-
ters must not come between the hexadec-
imal digits. For example, F44 L22H