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3¥& Eureka:

nyone and

everyone who
routinely works with
equations needs
Eureka: The Solver

It solves the most com-
plex equations in seconds.
Whether you're a scientist,
engineer, financial analyst,
student, teacher, or some
other professional, you
need Eureka: The Solver!

Any problem that can be
expressed as a linear or non-linear
equation can be solved with Eureka.
Algebra, Trigonometry and Calculus
problems are a snap.

Eureka: The Solver also handles
maximization and minimization
problems, does plot functions,
generates reports, and saves you
an incredible amount of time.

X+exp(X)= 10
solved instantly instead
of eventually!

Imagine you have to “solve
for X,” where X + exp(X} = 10, and
you don’t have Eureka: The Solver.
What you do have is a problem,
because it’s going to take a lot of
time guessing at “X.” Maybe your
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 = 2.0705799, and
Eureka solved that one in .4
of a second!)
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SCOTTS VALLEY CA 95066
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The Solver

How to use Eureka:
The Solver
It’s easy.
1. Enter your equation into
the full-screen editor
2. Select the “Solve” command
3. Look at the answer
4. You're done
You can then tell Eureka to

® Evaluate your solution

® Plot a graph

m Generate a report, then send the
output to your printer, disk file
or screen

® Or all of the above

Eureka: The Solver includes
v A full-screen editor

¥ Pull-down menus

# Context-sensitive Help

¥ On-screen calculator

v Automatic 8087 math
co-processor chip support

| ™ Powerful financial functions
| ¥ Built-in and user-defined

[ math and financial functions

¥ Ability to generate reports
complete with plots and lists

¥ Polynomial finder
| & Inequality solutions

“Introductory price—good through July 1, 1987

*
only $99-°°

N AL

For the dealer nearest you or to order by phone call

(800)255-8008

in CA (800) 742-1133 in Canada (800) 237-1136
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Some of Eureka’s
key features
You can key in:
¥ A formula or formulas
¥ A series of equations—and
solve for all variables
¥ Constraints (like X has to be
<or=2)
¥ A function to plot
¥ Unit conversions
| ™ Maximization and minimization
problems
¥ Interest Rate/Present Value
calculations
& Variables we call "What hap-
pens?,” like “What happens if |
change this variable to 21 and
that variable to 277"

All this power for only
$99.95!

Equation-solving used to be a
mainframe problem, but we‘ve
solved that problem.

Eureka: The Solver is all you
need—and it’s yours for only
$99.95!

That kind of savings you can
calculate with your fingers!

System requirements

IBM PC, AT, XT, Portable, 3270 or true compatibles.
PC-DOS MS-DOS) 2.0 and later. 384K

pe, 117 A :
True Co



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 Eritics' Choice ]

& & Borland has succeeded in

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, InfoWorld

Borland’s Turbo Basic has advan-
tages over the Microsoft product,
including support of the high-
| speed 8087 math chip.
John C. Dvorak 3%

8-1103

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—Order your copy of Turbo
Basic today!

a7 Turbo Basic

&
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A technical look at
Turbo Basic

Full recursion supported

Standard IEEE floating-point

format

# 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

complete with source code!

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

Free spreadsheet included, 7
|
|
|

only $99.95'

System requirements

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




Turbo Prolog

£ £ If 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. Bruce Webster, BYTE 9/86 ¥ ¥

Only
$99.95!

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.

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,

New Turbo Prolog
Toolbox features include:

[¥ Business graphic generation

[ Complete communications package

[¥ File transfers from Reflex, dBASE Ill,
1-2-3, Symphony

[¥ A unique parser generator

[ Sophisticated user-interface design
tools

$99.95!

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 lli°
Lotus 1-2-3° and Symphony?® files;
generate parsers and design user
interfaces. All of this for only $99.95.

180 PROLOR
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l System requirements

| Turbo Prolog: 18M 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

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®
Turbo Pascal Numerical Methods
Toolbox™

Turbo Pascal, the worldwide standard in
high-speed compilers, and family

£ & The language deal of the century.
Jeff Duntemann, PC Magazine bR
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ew! Turbo Pascal

Numerical Methods
Toolbox
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Only
$99.95!

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

# Find solutions

to equations

Interpolations

Calculus: numerical derivatives
and integrals

Differential equations

Matrix operations: inversions,
determinants and eigenvalues
Least squares approximations
Fourier transforms

RIA

RAR RA

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
18M 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 I8BM CGA, I8BM
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. CPIM-80
version minimum memory. 48K; 8087
and B8CD features not available. 128K




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

If you're just beginning and
you've “kinda wanted to learn C,”
now’s your chance to do it the easy
way. Like Turbo Pascal, Turbo C's
got everything to get you going.

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-
fence. Eureka: The Solver and our
new generation of software have
been developed using Turbo C.

5 Tirbo C

Turbo C: a complete
interactive development

environment
': Tee Microcase | Like Turbo
with heet Pascal and
Ource 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
but the competition

Borland’s “Quality, Speed, Power
and Price” commitment isn't idle
corporate chatter. The $99.95 price
tag on Turbo C isn't a “typo,” it's
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
IBM PC, XT, AT and true compatibles. PC-DOS (MS-
DOS) 2.0 or later. One floppy drive. 320K

Sieve benchmark (25 iterations) 9 9 5 !*
o Turbo € [ Microsofts C | Lattice C Only $99-
Compile time ‘ 3.89 16.37 1390
Compile and link time | 9.9 29.06 22.79
Execution time | 577 951 1379
Object code size | 274 ; 297 301
Price $99.95 1 $450.00 $500.00

Benchmark run on a 6 Mhz IBM 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
3.51; Lattice C version 3.1 and the MS object linker version 3.05

All Borfand products are

of Borland lmemahonal. Inc. or

BorlandlAnaan Inc Other brand and plodua names are
of their respective holders

Copyright 1987Ba'landlnremanonal 811103

Inquiry 46 for End-Users.
Inquiry 47 for DEALERS ONLY.
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Technical Spec:flcatlons

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 model
libraries. Can mix models with near
and far pointers. Includes floating
point emulator (utilizes 8087180287 |
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. |

Development Environment: A f
powerful “Make" is included so

that managing Turbo C program
development is highly efficient.

Also includes pull-down menus

and windows.

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

Start-up routine source code
included.

Both cornmand line and integrated
environment versions included.

i

| S— =

*Introductory price—good through July 1, 1987
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HiWIRE Starts the Job that
smARTWORK
Finishes

Introducing HIWIRE

Wintek's sSmARTWORK" is
used by thousands of engi-
neers to design printed-circuit
boards. Now Wintek intro-
duces HIWIRE, an electronic-
schematic program that is
easy to learn and use.

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

HiWIRE Advantages

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

[0 Complete documentation
and tutorial

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

[0 Rubberbanding

(J Moving, copying, mirroring,
and rotating of symbols

(] Text-string searching

[J Multiple display windows

[J High-quality schematics
from printers and plofters

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

0 Schematic/layout cross
checking

O 800 number for free tech-
nical support

System Requirements

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

[0 1BM Color/Graphics
Adapter or EGA with RGB
color monitor

[J Microsoft Mouse

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

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

High Performance at Low Cost

At $895, HIWIRE delivers
quality schematics quickly
and easily. You don't need
to guess whether or not HIWIRE
is. right for you. Our money-
back guarantee lets you try
it for 30 days at absolutely
no risk. Call (800) 742-6809
toll free today and put HiWIRE
to work tomorrow.

Wintek Corporation

1801 South Street

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

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

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

Burope: RIVA Terminals Lid., England. Phone: 04862-74004, Telex: 859502/ Austratia: Entertainment Audio Ply. Lid., Phone: (08) 363-0454/Mazic Comicro Informatica € Tecnologia Uda., Phone: (044) 224-5616




EDITORIAL

Open Systems

With the March introduction of the Mac-
intosh II—the open Mac—and the Feb-
ruary introduction of the Commodore
A2000—the open Amiga—the trend to-
ward open, flexible personal computers
has become dominant once again. Atari
has announced that it will be opening its
ST systems as well. Since the Apple II
world and the IBM PC world have long
had open architectures, the entire in-
dustry seems to recognize once again the
need to let users upgrade their systems
and adapt them for different applications.
It is much easier to build in flexibility
than to have 20/20 foresight about every
owner’s future needs.

The Macintosh II deserves praise for
more than its openness. The CPU is a
68020, and every machine contains a
68881 floating-point processor as well. A
memory management unit is optional.
The NuBus is a full 32-bit bus designed to
facilitate use of additional processor

A BIX Specials

BIX users have the advantage this
month of being able to join a new con-
ference called bix.specials. This con-
ference contains never-before-pub-
lished BYTE-quality articles that
extend the magazine by providing BIX
users the same high-quality informa-
tion that has made BYTE famous.

- The bix.specials conference started
off with the following:

Jim Mooney, a member of the work-
ing group creating IEEE standard
855-1985, gives BIX users a thorough
overview of the MOSI standard for
operating system interfaces.

Michael Keryan tells how to build a
real-time clock for the Commodore
Amiga for less than $25. BIX’s list-
ings area contains a file with the sche-
matics, timing diagrams, program
listing, and a parts list for the unit.
Randy Finch describes an AmigaDOS
batch program that prints a set of text
files from a directory to an output
device.

Best of all, the article authors are on
hand to discuss their work directly
with BIX users, doubly enhancing the
worth of the articles.
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cards. The graphics controller has un-
surpassed flexibility. The standard 1/Q
connectors will meet most people’s
needs. Backward compatibility with the
Macintosh and the Macintosh Plus is
high. As Gregg Williams and Tom
Thompson point out in their in-depth
Product Preview in this issue, the only
apparent flaw is the absence of
multitasking in the Macintosh systems
software. Apple is hard at work on that,
and context-switching programs can help
in the meanwhile.

The Macintosh II has the most power-
ful standard equipment of any personal
computer. It has no 640K-byte barrier to
worry about and no shortage of sockets
for memory. The Macintosh SE, with its
one expansion slot, room for multiple in-
ternal disk drives, and other changes for
somewhat faster operation, is a nice
enhancement of the Macintosh Plus.
Both machines have the superb Mac-
intosh user interface.

All things considered—the open Apple
IIGS, the new Macs, the responsiveness
to criticism from users—Apple seems to
be in a very strong position. No longer
does product architecture box in the
whole company. Indeed, the Macintosh
ITis a splendid foundation for the next de-
cade of Apple hardware. John Scully,
Jean-Louis Gassée, and the entire Apple
development team deserve credit for
thinking things through, establishing a
sound strategy, and executing it flaw-
lessly. We applaud them.

We also wish to note that Apple has left
ample room on the low end for 68020 sys-
tems from Atari and Commodore. A
Commodore A2000 with a 68020/68881
card from Computer System Associates
in San Diego is the current price/per-
formance leader among 68020-based

personal computers, but Atari and Com-
modore machines with 68020s as stan-
dard equipment should bring costs down
further.

Extra 80386 Coverage

The first 1987 issue of the BYTE Listings
Supplement is now available. Besides
including source code to accompany se-
lected articles that ran in the first quarter,
the Listings Supplement contains 29
pages of excerpts from BIX conferences
related to the Intel 80386. These excerpts
contain a great deal of valuable technical
information, especially relating to sys-
tems software. An order card for the List-
ings Supplement is found following page
208. The full text of all the conferences
is, of course, available on BIX.

Bonus Electronic Articles—

On-line Supplements to BYTE

This issue of BYTE introduces a new ser-
vice to extend and complement our cover-
age. In addition to the articles published
in the magazine, we will regularly pub-
lish related articles on BIX. Such articles
will not appear in the table of contents at
the beginning of BYTE, but they will be
listed in the table of contents for the sec-
tion to which they are related. (It will also
be noted that they are available through
BIX rather than in print.) Our first such
bonus electronic article supplements this
month’s Theme section on instruction set
strategies. The related article available on
BIX covers the Acorn RISC Machine and
was written by James J. Farrell III and
John F. Stockton. (On BIX, join the
apr87.sup conference and read the
acorn.risc topic.)

Dick Pountain on Algorithms
Starting in June, Dick Pountain will write
a column for BYTE on algorithms that
will appear in the Kernel section. The
first column is a dandy that covers RLL
encoding. From now on, when Dick
writes articles on major European prod-
ucts, they will appear in the Features sec-
tion. Dick’s news coverage will continue
to appear in the international section of
BYTE, distributed outside North Amer-
ica. Dick will be writing more for BY TE
than ever. His new efforts will replace his
popular BYTE U.K. column.
—Phil Lemmons
Editor in Chief

Illustration by Maciek Albrecht
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When computers get down to business, they move up to Maxell.

maxeill.

MINI-FLOPPY DISK

Maxell was first to provide D Z.HD
you with a 5%" high density ’
floppy disk. Just another
®

example of how we keep THE GOLD STANDARD

you a step akead.

Maxell Corporation of America, 60 Oxford Drive, Moonachie, NJ 67074 Inquiry 171




smarjerm

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 protocols)
and programmable softkeys. And now
with the new add-on network kit, you
can communicate through several
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, W1 US.A. 53711
(608) 273-6000

Telex 759491

waalsews
wJalsews
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persopy

SmarTerm Terminal Emulation Software
... The Natural Selection

*Persoft and SmarTerm are registered trademarks of Persoft. Inc IBM is a registered trademark of Inlernational Business Machines, fnc. DEC, VT and ReGIS are Ir.ademarks of Digital £quipment Corporation
Tektronix is a registered trademark of Tektronix. tnc Persoft. 1987. All rights reserved.
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Staff-writien highlights of developments in technology and the microcomputer industry.

Lipid Membranes as Electronic Components:
Ultra-Small Memory with Low Power

Requirements

Two physiologists have come up with
a way to use lipid membranes as elec-
tronic components. Olaf Andersen of
Cornell Medical Center and Robert
Muller of the State University of New
York Health Sciences Center (both in
New York City) claim that memory
elements based on this technology can
be extremely small and function
under very low power requirements.
Lipid membranes, which consist of
a layer of lipid molecules only two mole-
cules thick, are normally nonconduc-
tive. But with addition of an antibiotic
substance called monazomycin. ion
channels can be formed in the layer. The
conductive capability of these chan-
nels varies with the applied voltage,
allowing the membrane to act as a
switch. The voltage involved, however,
is only half a volt, much less than that
required for traditional semiconductors.
One problem with the new technol-

ogy is that it is much slower than tradi-
tional semiconductor elements. But
this slowness has an advantage for mem-
ory applications in that the memory
would have to be refreshed less often
(approximately once per second).
Although a patent has been issued
for the technology, no lipid-membrane-
based memory elements have been
built yet, and both Andersen and Muller
cannot predict when this technology
might be used in working components.
However, Muller, who has been
working on this research since 1969,
suggests that lipids may be used for
other electronic tasks. According to
Muller, by mixing the right propor-
tion of lipids with water, one can create
tiny tubes of conductive water sur-
rounded by nonconductive lipids. Theo-
retically, you could use this technique
to create wires measuring only 70 to 80
angstroms in diameter.

New Modulation Method Could Pack More Data
onto Disks; Company Says It Plans Drive

A new modulation method promises
more information on computer disks,
better audio recording, and more effi-
cient communications. according to its
inventors. Called harmonic modula-
tion, the method is being developed by
Audel Inc. (Tucson, AZ), which
hopes to license the technology to disk
drive makers and others. Modula-
tion, imparting information by varying a
signal with time. is fundamental to
transmitting and recording data electron-
ically. In theory, information can be
impressed on a signal by modulating any
characteristic of the signal. Most
common are amplitude modulation
(AM), where the information varies
the strength of the signal, and frequency
modulation (FM), where the infor-
mation varies the frequency of the sig-
nal. A third common method is phase
modulation (PM), where the information
varies the phase angle of the signal.
According to Richard C. Gerdes,
co-inventor of the technique, harmonic

modulation varies another character-
istic of the signal: the relationship be-
tween the basic frequency (the funda-
mental) and a frequency three times as
high (the third harmonic.) “When
viewed on a scope it could be called
waveform modulation, but it is truly
harmonic modulation,” Gerdes said.
The important thing is not the funda-
mental frequency or the third harmonic
but the relationship between them.
Since both the fundamental and the third
harmonic are transmitted, the signal

is inherently self-clocking and self-cali-
brating. the company claims.

Harmonic modulation offers a very
high data-transmission rate, according to
Audel. Gerdes said the process can
encode 6 bits of information for every
cycle of the fundamental frequency.
Thus a 1-kHz signal can transmit 6000
bits of information per second. Most
modulation systems can transmit much
less information on a 1-kHz channel.

conlinued

Nanobytes

A report from Dataquest (San ‘
Jose, CA) on the international
semiconductor market in 1986
showed three Japanese firms at the
top of the list, based on

revenues: NEC, Hitachi, and
Toshiba. The research firm

said this is the first time a U.S.
company hasn’t been among

the reigning trio. The remaining
top suppliers were, in order,
Motorola, Texas Instruments,
Philips-Signetics, Fujitsu,
Matsushita, Mitsubishi, and
Intel. Fluctuations in exchange
rates had a **significant impact™
on the chip industry and,

hence. the rankings, Dataquest
said. . . . International Bat-
tery Corp. (Reseda, CA) is mar-
keting lithium replacement bat-
teries for IBM PC ATs and work-
alikes. The company says the
batteries, made by Tadiran. are
approved by Underwriters

Labs. Each one costs $27.50. . . .
Tallgrass Technologies (Over-
land Park, KS) has started ship-
ping its LightFile WORM opti-
cal storage systems. Capacities
range from 200 to 800 mega-
bytes, and prices from $5495 to
$12,495. The firm says its
LightTrack software makes the
WORM system ““look and act

like a normal DOS drive. ™ Tall-
grass is looking for VARs to
handle the LightFile line. . . .
New England Software
(Greenwich, CT) is selling an
OEM version of Graph-in-the-
Box—its memory-resident (128K)
graph-generator software that
works with IBM PCs and compa-
tibles—to programmers and ap-
plications developers who want to
incorporate it in their pack-

ages. The “starter™ Application
Development Kit, selling for
$187.60. contains the regular pro-
gram, documentation, and a
technical manual. Meanwhile in
Sweden, Ide Data AB, the

continued
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Swedish firm that developed
Graph-in-the-Box, was given

the Golden Cog Award, an annual
prize for innovation in indus-

try. Previous winners have been
Saab, Philips, and Ericsson.

This is the first time the prize has
gone to a software house. . . .
Bedford Research Associates
(Bedford, MA) has retooled

the Interactive Signal Processing
package to run on IBM’s PC

XT and AT. The system, previ-
ously available only for DEC’s
PDP and VAX machines, provides
signal processing, graphics dis-
play, simulation. and database
management capabilities. A li-
cense costs $1300; maintenance
and updates, $300 a year. . . .
Thomson Consumer Products
(Culver City, CA) is packing

its 14-inch 450A monitor with the
Chauffeur HT monochrome
graphics adapter board from STB
Systems (Richardson, TX) to

let spreadsheet users fit 12 month
columns and a totals column on
the screen. The Spreadsheet Mon-
itor supports a display width of
132 characters; the Chauffeur HT
is compatible with the Her-

cules Graphics Card but offers
resolution of 1056 by 352. The
monitor/board combo costs

$545. . . . The Farmer’s
Software Exchange (Fort Collins,
CO) is a user’s association or-
ganized to help farmers and ranch-
ers. The group offers, at a dis-
count, programs geared toward
agricultural operations as well

as word processing and database
packages. For more informa-
tion, phone (800) 237-4182, or
write to the Exchange at P.O.

Box 660, Fort Collins, CO
80522. . . . Condor Com-

puter (Ann Arbor, MI) has put its
Condor 3 on a 3%-inch disk.

The program occupies only 128K
bytes, leaving about 600K for
data. . . . Centram (Berkeley,
CA), developer of the TOPS
network, and Blyth Software (San
Mateo, CA) are working on a
TOPS version of Blyth’s relational
database package for the Mac-
intosh, Omnis 3. As many as 32
users will be able to simulta-
neously share files. . . . Ina film
made by Ray Kurzweil, musi-
cian Stevie Wonder says technol-
ogy has been for him “a

brother, a mother. and a friend. ™
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Gerdes said harmonic modulation
should be able to put at least 10
megabytes of data onto a conventional
5 %-inch floppy without special head-po-
sitioning mechanisms in the drive.
Other systems promise 10 megabytes on
a 5'%-inch floppy (notably the one
Konica showed at COMDEX last No-
vember), but they do it by using a
more precise head-positioning mecha-
nism (which increases the cost of the
drive) to cram more tracks per inch onto
the disk. Harmonic modulation
works by getting more bits onto each
track.

Since harmonic modulation can be
combined with AM and FM in the same
disk drive, Gerdes said, it should be
possible to increase the capacity of a
drive considerably by using AM to
lay down servo tracks (guide paths for
the head) to put even more tracks per
inch onto the disk.

Gerdes told Microbytes Daily that
Audel is planning to build a disk drive
using harmonic modulation by the
second quarter of this year. He said that
the company is negotiating with
several firms about licensing the
technology.

Warp Speed, Mr. Sulu: Experimental Computer
Calculates 100 MIPS; Drives a Car, Too

An experimental parallel-processing
computer developed at Carnegie Mellon
University (Pittsburgh) has proved
capable of, among other things, “intelli-
gently” driving a car. By calculating
distances and directions based on video
input from cameras attached to the
front of the vehicle, the computer can
make decisions about whether to in-
crease or decrease speed and which way
to turn to avoid obstacles. The com-
puter, called Warp (short for *warp
speed” from Star Trek), gets its nick-
name not from the speed at which it
travels, about | mph, but from the
speed at which it calculates. According
to professor H. T. Kung, the com-
puter makes more than 100 million cal-
culations per second. Within the next
two weeks, a specially designed van
under Warp control will be tested at

speeds of up to 35 mph.

The Warp computer uses 10
Weitek floating-point processors work-
ing in parallel to achieve such amaz-
ingly high performance, which Kung
said is about 100 times faster than a
“normal” computer. Even though the
initial testing has been in the area of
vehicular control (the Department of
Defense is funding the $10 million
project), the computer has shown sur-
prising test results in the areas of sig-
nal processing and magnetic retina imag-
ing.

In addition to DOD projects, Kung
said he hopes to develop vehicular assis-
tance applications for handicapped
drivers. There are currently only two
prototypes of the Warp in existence,
but General Electric has signed a con-
tract to manufacture nine more.

Philips Shows CD-I Images; Some Oppose
Closed Architecture, Others Plan Products

At a recent conference sponsored by

the Institute for Graphic Communication
(Boston), Philips International

showed for the first time to the public a
videotape of CD-I (compact disc-in-
teractive) images generated by prototype
hardware. The tape demonstrated the
technology’s ability to handle several
different types of video—including
animation and limited motion—and three
levels of audio quality. The demo was
designed to interest possible software de-
velopers in creating products for the

new format.

Although first announced in March
1985, CD-I is still a long way from the
consumer marketplace. Richard
Bruno, manager of the CD-I technical
staff at Philips's laboratories in Eind-
hoven, The Netherlands, and editor of
the CD-I specs document called the

“Green Book,” said that prototypes of
the drive will be available in January
1988; at a conference in October. Bruno
had said shipments to consumers

would begin by the end of 1987. Philips
executives now see 1990 as the break-
through year for CD-I technology.

CD-I builds on already-developed
compact audio disk and CD-ROM prod-
ucts. It’s an interactive entertainment
and education tool that combines a CD-
ROM drive with audio and video pro-
cessors, a 68000-series microprocessor,
and a real-time operating system.

At the conference, representatives
of Apple Computer (Cupertino, CA)
said Apple is withholding support for
the CD-I format. The company said its
newest Apple, the IIGS, would be a
better choice for audio and video pro-

continued



Pre-shrunk.
Pre-fatted.
Pre-thunk.

When you buy a Ven-Tel modem, you buy 12 years of well thought
out, innovative technology that’s custom-tailored to your needs.

Like the PC Modem Half Card; the first modem ever shrunk to
fit into a short slot, so you’d have another long slot for more memory
or other functions.

And our“pre-fitted” 2400 baud modem—
the only 2400 that lets you double your
transmission speed without reconfiguring
your PC, buying new software or
changing switches.

Another thing: other modems
have 300 or so working compo-
nents, ours have 70.That means
they use less energy and generate

less heat—the main cause of PC

malfunctions.
Even so, we back every Ven-Tel
modem with a free five-year warranty. No
other major manufacturer even comes close.
So when the Ven-Tel modem you buy off the shelf seems
like it was custom made for your office, don’t be surprised. It was.

lenidel

Modems

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 Califomia, call
408-727-5721.

Inquiry 311 APRIL 1987 « BYTE 1l



MICROBYTES

grams for the consumer market.
Apple officials had serious questions
about the proprietary chip set se-
lected by Philips for its CD-I products.
CP/M developer Gary Kildall,
president of KnowledgeSet (Monterey,
CA), has been critical of the closed
architecture employed by Philips. He

said he’d like to be able to buy the
chip set and use it in a hybrid system.
Kildall's company develops software
for CD-ROM applications.

Several companies have announced
intentions to develop CD-I products, but
they're at least a year from market.
Spinnaker (Cambridge, MA), Broder-

bund (San Rafael, CA), and Aegis
Development (Santa Monica, CA) are
among the firms to make public com-
mitments. Aegis said it has begun work
on its first CD-I title, 20,000 Leagues
Under the Sea, but that release will de-
pend on arrival of hardware and de-
velopment tools from Philips.

Seagate to Start Building 3%2-inch Hard Disk Drives

Scagate Technology (Scotts Valley,

CA) said it will start producing high-ca-
pacity 3'%-inch disk drives later this
year. The hard disk drives will have an
average access time of less than 30
milliseconds, the company said, and will
incorporate sputtered thin-film media
and open-loop rotary stepper actuators.

The new drives will come with em-

bedded controllers and SCSI interface or

with the ST412 interface using MFM
(modified frequency modulation) or
RLL (run-length limited) recording.
SCSI-equipped models will be
available with formatted capacities of 30
and 45 megabytes, as will two models

using RLL recording. Two units that use
the ST412/MFM interface will have
formatted capacities of 20 and 30 mega-
bytes. Evaluation drives will be avail-
able during the second quarter, the com-
pany said. Prices, in OEM quantities

of 500, will run from $495 to $695, Sea-
gate said.

Company Proposes Format Standard for Optical Disks

Guidelines defining the format stan-
dard for 5 ' -inch optical disks have been
proposed to the American National
Standards Institute by Optotech Inc.
(Colorado Springs, CO), a manu-
facturer of optical drives. Optotech
claims that, unlike other recent for-

mat proposals submitted to ANSI, its
proposal is the only one that fully
specifies how to encode and decode in-
formation on disk, as well as the only
one to couple track format with an error-

correction code. According to Opto-
tech representatives, both data encoding
and decoding must be specified to en-
sure that disks are completely inter-
changeable.

The disk format standards pro-
posed by Optotech include a 512-byte
sector size, continuous/composite
grooves for tracking, and a two-of-seven
encoding scheme with resynch fields.
Additionally, the proposal provides for a
data banding technique in which the

disk is banded into regions of identical
angular velocities so that disk capaci-
ty approaches that of constant linear
density without the seek-time penal-
ties usually associated with constant
linear velocity .

A previous proposal presented to
ANSI recommended a sampled-servo
format based around a disk pitted in a
specific pattern to guide the head, as op-
posed to the continuous groove sug-
gested by Optotech.

Researchers Use ICs to Repair Severed Nerves

Advances in microelectronics and
microsurgery may make it possible for
accident victims to regain almost
complete functionality of reattached
limbs, according to medical re-
searchers at the Stanford University
Medical Center. Currently, most re-
attached appendages provide about 5
percent to 20 percent functionality,
say Drs. Morton Grosser and Joscph
Rosen.

Because there are more than 2000
individual axons (the nerve fibers that
make up the nerve), it is virtually im-
possible to reconnect them using micro-
surgery. Consequently, signals to and
from the brain cannot correctly get past
the reattached nerve union once a
severed nerve is sewn back together.

However, Rosen and Grosser have

found that by drilling holes into the sili-
con of a tiny integrated circuit and
implanting that unpowered switchboard
between the two ends of the severed
nerve, axons will grow, over a period of
three to nine months, into the holes.
The chip is then connected to an external
computer that scans nerve signals
above and below the integrated cir-
cuit, thereby enabling the surgeons to
correctly identify the two halves of
the individual axons on a computer
screen. The computer is then used to
program the chip to make the appropri-
ate “‘connections.” Exact connection
of every axon isn’t necessary because
the nervous system simultaneously
transmits some information.

After two years of experimenta-
tion, Rosen and Grosser have grown

axons of small mammals into the

chips, but they stress that implanting the
chips in humans is several years

away. ““What we eventually hope to do,™
says Grosser, “‘is hard-wire a person
permanently.”

Theoretically, the doctors will be
able to, for example, connect a nonam-
bulatory rat to a computer, punch a
few keys on the keyboard, and the rat
will be able to run around.

The most difficult part of the pro-
cess has been precisely laser-drilling the
8-micron diameter holes into the -
millimeter by 1.5-millimeter silicon
chips.

Grosser says that once they *“‘get a
genuine direct access to the peripheral
nervous system, there is no end to
what can be accomplished. ™

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 projects that involve research relevant to microcomputing and

want to share that information, please contact us. Call the Microbytes staff at (603) 924-9281, send mail on BIX to Microbytes,
or write 10 us at One Phoenix Mill Lane, Peterborough, NH 03458.
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GOODBYE, IBM...——

i
{ ~ P e
é-r:‘

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 IBM in favor of a “good buy”
from Wells American.

As time goes by, more and more com-
puter users are realizing what an extraor-
dinary value our A« Star I1® 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 AxStar Il 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 /onger 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.

AsStar 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 AxStar 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 AxStar Il'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

Inquiry 315

1BM. Personai Computer AT and AT are trademarks of International Business Machines
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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!”’

Y

[/ )

S Premium Set
Flexibility

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

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

His XT is equipped with SixPakPremium/EGA.
It delivers all the features of SixPakPremium 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




“For New PC/XTs, SixPakPremiuwm™
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 is equipped with AST"s
SixPakPremium. It gives him all
the features of a SixPakPlus and
Rampage—combinedintoa
single slot.

Even though Jim only needs

Tailoring

that now other departments are requesting
SixPakPremium/EGA ... Engineering, Sales,
even Advertising.
We trust Tony to know
finances. And he's found 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 itJim,
Debbie and Tony
canload 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 III" file, calculate a Lotus 1-2-3
spreadsheet and edit a WordStar*
document all at the same time...on the
same PC”

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
SleakPremxum 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”

es Boards Give Us

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 products worldade —n Evrope call 441 568 4350. i the bar East call 852 0499 9113 i Camada
call 416 826 7514. AST, the AST logo. Rampage and SixPakPlies registered tnademarks and Promsion Seres
and SixPikPremuson tnidemuarks of AST Rescarch, Inc Lotus and 1-2-3 megistervd and Metro tnademarks of 1ot

Development Corp dBASE I registered trademark of Ashton-Tate WordStar rogistered trademark of
MicmPr International Copynight 1986 AST Rescarch, Inc All nghts neserved

YES!Send me more information today on AST’s Premium Series.
Name

Title

Company
Address

City/State/Zip

Telephone )

Send to: AST Research, Inc., 2121 Alton Avenue
Irvine, California 92714-4922, Aun: M.C 4/87
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Spatial Case

The Great Language Debate, which
seems to be raging on BIX and in your
magazine, has prompted me to write.
J. David Reynolds Jr. (““The Ideal Pro-
gramming Language,” January Letters)
comments for the promotion of an ad-
vanced programming environment. How-
ever, as sophisticated as it sounds, it is
not more than a new combination of old
ideas. While it will make programming
easier, it is not a major step forward.

Mr. Reynolds's proposal, like many
others, is based on the idea that people
think best in languages. This is not true.
To begin with, languages are one-dimen-
sional; they consist of one symbol fol-
lowed by another. The real world consists
of four dimensions: three of space and
one of time. Mankind has evolved a re-
markable visual-manipulative system to
cope with it. An advanced method of pro-
gramming a computer would exploit this
natural system. With this system, you
would not tell the computer what to do,
you would show it.

Everything in the computer is an object
(and 1 do mean everything—from bits to
the operating system itself). Moreover, a
compound object may be taken apart and
its components viewed. Associated with
each object is a control panel that may be
invoked at any time by the user. But the
thing that will make this system work is
the splicing editor.

The splicing editor is a program that
allows you to change any sequence of ac-
tions. You can view the action at full
speed, slow motion, or by single-step-
ping, forward or backward. Like a film
editor, you could splice out any sequence
you do not want and replace it with one of
your own, It will have the functionality of
any programming language with features
that include loops, conditions, and sub-
sequences. The editor and the control
panels will give users two of the things
they want most from a computer: control
and confidence.

Confidence in the programs is in-
creased with this system because the user
can see the actions as they take place
(when -running in slow motion, of
course).’If the program takes the same ac-
tions the user would to do the task, his
confidence is increased.

This proposal is different from any
other in that it intends to use a different
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part of the brain. Previous systems use
the language centers while this would use
the visual-manipulative centers. Nor is
the above complete. Space and time have
limited my discussion to only the major
points.
Shawn Corey
Winchester, Ontario, Canada

Relax, Redux

Having used relaxation methods almost
three decades ago for heat-conduction
calculations, 1 read Gregg Williams’s ar-
ticle, “*‘An Introduction to Relaxation
Methods™ (January), with enjoyment and
a feeling of nostalgia. However, to pro-
mote the classical relaxation algorithm as
a useful numerical technique in this day
of high-speed computers is misleading.

Relaxation was used because it is effi-
cient for hand calculation. It has two
advantages: First, it reduces the computa-
tion effort, especially with block-relaxa-
tion and over-relaxation techniques. Sec-
ond, it is very forgiving if mistakes are
made. The residuals can always be recal-
culated at any step. This feature also
allowed the “‘computer” to make quick
approximate calculations knowing that
once the residuals were approximately
correct, they could be recalculated and
the process continued with appropriate
accuracy and precision.

One aspect that makes the classical
relaxation method inappropriate for
machine calculation is the step requiring
that the largest residual be found. The
human eye and brain can easily find the
largest residual by quickly scanning the
network of nodes. The time needed by a
machine to search for the largest residual
is much better spent on performing ‘“re-
laxation™ computations on all nodes in
succession and repeating the calculations
in an iterative manner, such as with the
Jacobi or Gauss-Seidel methods. In fact,
these iterative methods are sometimes
called “relaxation” methods. The con-
vergence criteria are known and there are
techniques that can be used to speed up
convergence. The iterative methods are
easily programmed.

Another problem with adapting the
classical relaxation method to machine
computation is just keeping track of
which relaxation block applied to which
nodes. It's an accounting problem that
carries a large computational overhead.

With advances in direct (i.e., nonitera-
tive) methods for solving large systems of
equations, the generally preferred meth-
ods in heat transfer and other field-type
problems are the finite-element method
and boundary-element method.

I believe your readers would have bene-
fitted more from the article if Mr.
Williams had discussed some of the pro-
gramming problems that are encountered
with the classical relaxation method even
if it is no longer used is any serious way.
Also, there are some interesting and use-
ful principles that can be learned by play-
ing with the relaxation method. It is very
instructive to watch a mesh “relax” as the
computations proceed. In this respect, we
“old-timers” have an advantage in that
we were forced to do such extensive com-
putations by hand.

George E. Zinsmeister
Ambherst, MA

Your recent article on relaxation
methods, aka finite difference, under-
scores the use of an alternative solution
technique available to the technical pro-
fessional. Qur company has taken the
method one step further by integrating
finite differences with Lotus 1-2-3. By
assigning nodes or elements as spread-
sheet cells, models can be built and ana-
lyses conducted quickly using the “what
if”" capability of the spreadsheet.

Binary Engineering has been applying
these techniques to a wide variety of
problems, including most of those men-
tioned in your article. Our clients include
Ford, Boeing, AT&T, GE, Grumman,
Norton, and various DOD/military
organizations. We submit that the method
is excellent for use in parametric studies
where engineers need to bound a problem
and test various options. Accuracies are
dependent on the size of the model built

continued
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ONLY ECCELL—

THE ECC-PROTECTED
MEMORY CARD—
CAN KEEP YOU FROM
BECOMING THEIR
NEXT VICTIM.

If you're a serious AT user, you live in
constant fear of seeing this memory error
message:

PARITY CHECK 2

That's your friendly AT’s way of saying,

“All your long hours of hard work just went
down the tubes”

About then you start suspecting gremlins in
your AT's memory. The fact is, these errors can
be caused by a single bad RAM bit out of a pos-
sible 256 million* The odds are against you.

Whatever the cause,these memory crashes
become more common when you add a lot of
AT memory or leave your system on day and
night—like you do for network file servers,
bulletin boards or host emulation.

*Based on 16 megahytes of RAM.

Y

Now the good news. One memory card offers
asolution to this potentially disastrous prob-
lem: Orchid’s ECCELL™ And only ECCELL.

KEEP WORKING WHEN
THE CHIPS ARE DOWN.

With ECCELL, you're protected against
losing all your valuable work due to AT memory
crashes.Only ECCELL uses an ECC (Error
Correction Code) mechanism to continuously
check for errors—and actually correct them
before they can do any harm. No other AT
memory card does this.

ECC protection has been available on main-
frames and minicomputers for years. Now
ECCELL brings this sophisticated technology
to the AT user.

MEAN TIME BETWEEN FAIlURES (Bnud on b Megabytes of RAM -euory)

1000~
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800
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1
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WITHOUT WITH
ECCELL ECCELL

HANDLE DOS, PROTECTED
MEMORY AND EMS.

ECCELL gives you conventional DOS
memory up to 640K. Extended memory that

memory conforming to the Lotus®/Intel/
Microsoft* EMS standard. Plus ECCELL can he

used h\iﬁ.{wr AT memory expansion cards.

4 \;(1}

. B

* &
w &%

REt 19023380

supports protected mode DOS. And expanded

DON'T PAY EXTRA
FOR1/0 PORTS YOU DON'T NEED.

If you need to connect more peripherals,
ECCELL offers optional serial/parallel or dual
serial ports. Unlike other cards, if you don’t
need them, you don’t pay for them.

ADD 3 MEGABYTES OF RAM
PER CARD.

Using multiple ECCELL cards, you can
install up to 12 Megabytes of ECC-protected
RAM. Installation takes only minutes, guided
by anintelligent set-up program.

So don’t become the next victim of the AT
memory gremlins. Protect vourself with
ECCELL. Call (415) 490-8586 today. Or contact

E(CELL 150 trodemork of Orchid Technology. All other
V our lOCdl dedl er oduct nomes are trademorks of thewr manufocturers

ECCEll

ORCHID TECHNOLOGY
45365 NORTHPORT LOOP WEST

FREMONT,.CA 94.
415) 490- 8586 TI.X 709289
ORCHIDﬂEUROPET 0.
JNIT QA INTEC-2,
WADE ROAD,

. ORCHID

GREAT BRITAIN,
Inquiry 198 for End-Users,

TEL 0256479898,
TLX 946240,
Inquiry 199 for DEALKRS ONLY,




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

You already

a great printer
——

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!

For example, with a Dots-Perfect
the "dotty” look is 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
is to it!

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

own half of

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

abcdefghiJKLM
Condensed Fine Print
Emphasized
Doubhble—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
In California; 1-800-831-9772

@i (Dots-Perfect) %9

»Dresselhaus
837 E. Alosta Ave, Glendora, CA 91740 Tel: (818) 914-5831

An upgrade kit for EPSON FX, JX, RX, & MX printers W
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of Insernational Business Machines Corp
*1s # trademark of Epson America, Inc
Epson s a registered irademark of Epson Americe, Inc

Inquiry 98
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but are generally well within acceptable
tolerances.

Furthermore, spreadsheet-based fi-
nite-difference methods offer a logical
option to finite-element methods. In gen-
eral, with both methods available, engi-
neers can now choose a solution method
most appropriate to the size and complex-
ity of the problem as well as to their own
computer expertise.

Please continue to offer general articles
of interest to engineers and scientists.

Kevin Shea
President

Binary Engineering
Holden, MA

Simple PAL Patch
Thank you for a fascinating series of arti-
cles on programmable hardware in your
January issue. It is good to see its virtues
more widely known.

One of the patches that Trevor G. Mar-
shall describes in his article, “PALs Sim-
plify Complex Circuits,” seems unneces-
sarily complicated, however. He wants to
generate the signal T1 that is asserted
*when ADS pulses and CTTL is low . . .
until CTTL goes high™ and uses a solu-
tion that involves tristating the T1 pin
when CTTL is high and using a pull-up
resistor. The whole thing can be done
more elegantly with the equation

IF(MCC)T1 =ADS » /CTTL + T1 -
ICTTL

Although this equation turns T1 off as

| soon as CTTL goes high, the specified

hold time for inputs to the clocked latches
(such as RFIOI and HOLDS86I, where T1
is used) is zero nanoseconds after the
rising edge of the clock (CTTL); and T1
will take ar least zero nanoseconds to
change state after the clock rises. This
modification.makes for a more elegant
design and. more importantly. saves a
discrete resistor, thus reducing board
costs.
Martin Kochanski
Speldhurst, Kent, U.K.

3-D Graphics
Much of my recent programming has
been with real-time graphics applications
and 1 was elated when I found a fast
square-root routine in a BYTE article,
*Real-Time 3-D Graphics for Micro-
computers,” by Marcus Newton (Sep-
tember 1984). Although I had a problem
with divide overflow when the argument
in DX:AX exceeded 4600:0000h, this
was solved by modifying the algorithm to
compute a better initial guess.

Then I found another algorithm in an
assembly language textbook for the IBM

coniinued
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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 170

hraking reaction distance

M1
55-;— 8.25 sec = 208,167 ft

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-
matic 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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Inquiry 245

C Programmers!

db_VISIA : high-speed DBMS
written exclusively forC
NOW offers SQL-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_VISTAisit. 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 longer will you give up performance for
simplicity ... combine db_QUERY with
db_ VISTA ... you have both!

* 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 8 495
Multi-user $ 495 $ 495
Multi-user w/Source $ 990 $ 990
NEW:
VAX Multi-user $ 990 $ 990
VAX Multi-user
| w/Source $1980 $1980
(< | ]
Maste:Cora l VISA
(. ——

Call Toll-Free Today!

~1(800) db-RAIMA

(that’s 1-800-327-2462)
—OR Call 1-206-828-4636

R RAIMA®
CORPORATION
3055- 112 N.E., Bellevue, WA 98004 USA
(206) 828-4636 Telex: 6503018237 MCI UW
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Listing 1

;The argument is placed in DX:AX.
:The square root is returned in Sl

ISQRT PROC NEAR

PUSH AX

PUSH BP

PUSH CX

PUSH DI

PUSH DX :Note 1
PUSH S|

XOR D1,DI

XOR SI1,SI

XOR BP,BP

MOV CX,16
GET__DIGIT:

SHL SI1

MOV D1,SI

SHL DI1

INC DI

SHL BX,1 :consider
SHL DX, 1 BX:DX:AX
ADC BX,BP ;asone48-
SHL AX,1 :bit register

ADC BX,BP .andshiftit
SHL BX,1 Jleft 2 bits
SHL DX, 1
ADC BX,BP
SHL AX,1
ADC DX,BP
CMP DI,BX
JA NO__DIGIT:
SuUB BX,DI
INC St
NO__DIGIT:
LOOP GET_DIGIT
POP Sl
POP DX :Note 1
POP DI
POP CX
POP BP
POP AX :Note 1
RET
ISQRT ENDP

:Note 1 - Optional if argument
needs to be saved.

370. This algorithm was easily converted
to 8088 code and, at first glance, prom-
ised to be twice as fast as Mr. Newton’s,
since it consisted of short, fast instruc-
tions and with no multiply or divide in-
structions. But, before I could write the
code and compare benchmarks, I came
across *“C Versus Assembly — C Plus As-
sembly” by Tom Hogan (BYTE's Inside
the IBM PCs, Fall 1986). He reminded
me that fast instructions are not fast if
they are not in the instruction queue. This
is amply demonstrated in the integer
square-root routine in listing 1, which
was run for 60,000 iterations and com-
pared with Mr. Newton’s algorithm.

25.5 seconds
10.6 seconds
39.1 seconds

Newton's algorithm
Listing 1 (calculated)
Listing 1 (actual)

The calculated value was based on the
execution times given for each instruction
and a CPU clock of 4.77 megahertz. It
did not take into account the time re-
quired to fetch instructions into a queue
that was quickly emptied by fast instruc-
tions. Not only was this algorithm slower
that Mr. Newton’s, it took four times as
long to execute as the preliminary calcu-
lations indicated.

It is these little gems of wisdom pro-
vided by BYTE and its writers that I find
so useful and interesting.

Douglas R. Simpson
Virginia Beach, VA

PAL Project
I wish to compliment you on the January
issue. The emphasis on hardware was

quite welcome. I especially appreciated
the construction article by Robert A.
Freedman, ““A PAL Programmer.” This
excellent construction project fills a gap
not served by any commercial product to
my knowledge. Though I have actively
searched, I have yet to find a vendor
offering a truly low-cost general-purpose
PAL programmer such as this.

As adesign consultant, I have frequent-
ly used PALs and know from my profes-
sional associations that these parts have
revolutionized logic design. PALs are ex-
cellent garbage collectors, reducing
several square inches of random logic to a
single chip. In addition, a designer
achieves flexibility for design revision
with these parts. However, PALs and pro-
grammable logic in general are little used
by hobbyists because no low-cost pro-
grammer was previously available. Your
readers have been well served by Mr.
Freedman’s article. Thanks.

Steven H. Leibson
Denver, CO

Should We Hide...?
I have seldom been moved to write to a
magazine in response to an article and,
most often, it has been in praise. Sadly,
my letter to you must be an expression of
outrage at your publication of the article
“Local Effects of Nuclear Weapons,™ by
John R. Fanchi (December 1986).
Although we have been living under
the threat of nuclear holocaust for a gen-
eration and more, it is a mistake to think
that this is a normal state, that one can
continued



SHARE PRINTERS
AND BUFFER PRINT JOBS

" FIVE

|
- NEW

LN WITH ONE VERSATILE UNIT

Print Master from BayTech is
an intelligent printer controller
that connects between your
computers and printers. It allows
you to share one printer
automatically, contend for
multiple printers automatically,
or switch between several printers
by sending a simple code, not
by changing cables. Plus, Print
Master's generous built-in buffer
spools data until your printers
can receive it.

Because Print Master is a very
flexible device, you can set it up
to fit your application, even if
your application changes.

YOU SET UP
THE IN-OUT PORTS

You configure Print Master’s
ports for any combination of
printers and computers by
answering questions from easy-to-
follow menus. For example,
with the ten port Print Master,
nine computers can share one
printer, eight computers can
share two printers, seven
computers can share three
printers, and so on, to one
computer which can share nine
printers. You can also menu-select
the disconnect time-out, form
feeds, etc. and on serial models,
the configuration of individual
ports to translate for printers
and computers using
different configurations.

Print Master 710C

5 6 7 8 9 10

512K OR ONE MEGABYTE
BUFFER KEEPS YOU WORKING
INSTEAD OF WAITING

Since Print Master can accept
data faster than your printer (up
o 19.2KB serial or 5,000
characters per second parallel),
you can send a print job to
Print Master’s standard 512K
buffer and then go on to another
project. All users connected to
Print Master can send data to
this common pool buffer, and
they can be doing it
simultaneously, even if no
printer is available. Data is
stored in the buffer

until it can

Typical
application using

the Model 710C
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be sent on a first-job-in first-job-
out basis to the selected printer.
If you need more memory than
512K, Print Master is optionally
available with one megabyte
buffer.

If several users are sharing
one printer, printer sharing via
Print Master is completely
automatic. There are no codes
to send. You simply perform
your normal print operation. If
you are sharing several identical
printers, connection

is also

automatic. Again, you perform
your normal print operation and
are connected to the next
available printer on a first-come-
first-serve basis. Print Master
will send data to all printers
simultaneously to keep your
printers running at full capacity.
If you are sharing several
different printers, such as a
laser-jet, a dot matrix and a
plotter, and you wish to select a
specific printer, you do your
normal print routine and also
send a printer select code (which
you can define yourself) before
the first characters of your data.
The data is then routed to the
selected printer. 1t’s that easy.

PARALLEL,
RS-232C OR
RS-422A MODELS

706A (6 parallel ports), $795
706C (6 serial ports), $795
708C (8 serial ports), $895
710C (10 serial ports), $995
706D (4 parallel/2 serial), $795
708D (6 parallel/2 serial), $895
706E (4 serial/2 parallel), $795
708E (6 serial/2 parallel), $895
710E (8 serial/2 parallel), $995
708F (4 serial/4 parallel), $895
710F (6 serial/4 parallel), $995
All above models have standard
512K buffers.

Additional 500K buffer, $249
RS422A for distances up to
4,000 feet now available on
some models.

WANT DETAILS?

Call or write BayTech at P.O.
Box 387, Highway 603, Bay
Saint Louis, Mississippi 39520,
USA. Telex 910-333-1618.
Phone 601-467-8231 or

800-523-2702




make contingencies against it as against a
fire or flood. It is especially mistaken to
espouse this view in a respected, widely
read publication.

The present leaders of our country be-
lieve that we can survive a ‘‘limited nu-
clear war™ and seem perfectly willing to
test this supposition should the opportu-
nity arise. If we demonstrate an accep-
tance of this situation through our pop-
ular media, we might well find ourselves
engaged in the Big Nightmare one of
these days.

Please, think about the import of Mr.

LETTERS

Fanchi’s article. It is fine to use one’s ex-
pertise in programming to spin fanciful
structures of logic based on the wildest
premises, to simulate reality without fear
of the consequences. It is quite another to
publish them willy-nilly. Conjecture has
a nasty way of becomming reality. Don’t
toy with the bomb, gentlemen.
Mark W. Pemburn
No address given

...Or Should We Seek?
John R. Fanchi, in his presentation of nu-
clear effects models, echoes a proposal

dBASE Users:

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

Ask The Reviewers . - -

i in Speed.
FoxBASE + Maintains SUCITC b dga
—Glenn

FoxBASE + z00ms to the h

s the fastest and eas

«FoxBASE+ i

“FoxBASE + BLOW B over
had with NO changes g

WHAT FoxBASE +
CAN DO FOR YOU

= YOU DON'T CHANGE YOUR PRO-
GRAMS. FoxBASE+ runs your dBASE
11T PLUS applications more than 6 times
faster without changing one line.

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

m 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.

dBAS )
Asdfqzompaﬁble class.

jest-to-use dBASE
George Goley, Dat2

s dBASE Il PLU"S AWAY! .

Gates, Atlanta

E Il PLUS Compatibility. - -

Hart, PC Magazine, December 9. 1986.

product on the market.
Based Advisor. November, 1986.

. ran every dBASE program I

ciety Newsletter,

Data Base Users SONovembe\'v 1986.

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

» FoxBASE + runs your compiled programs
twice as fast as Clipper and 3 times faster
than Quicksilver.

m Best of all, Single-user MS-DOS
FoxBASE+ costs just $395 and Multi-user
FoxBASE + $595 with a money-back
guarantee. Royalty-free runtime
also available

If you like dBASE III PLUS, YOU'LL

LOVE FoxBASE+ !!

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

After all .

Nothing Runs Like a Fox.

FOXBASE Y

FoxBASE+ Is a trademark of Fox Software. dBASE Il PLUS
is a trademark of Ashton-Tate. Clipper s a trademark of

Nantucket. Quicksilver is a trademark of WordTech Systams
Inc. MS is a registered trademark of Microsoft Corporation.
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are
Z {oliday Lane, Perrysburg, OH 43551
(419) 874-0162 Telex 6503040827
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made at a recent European Physical
Society meeting on nuclear winter. It was
suggested there that a package of such
models be developed for educational pur-
poses in order to raise general awareness
of the true nature of nuclear war and its
aftermath.

May I correct one point concerning nu-
clear winter? Although there are a hand-
ful of vociferous critics, the atmospheric
community is united in its conclusion that
the threat of nuclear winter is genuine.
Climate prediction on the nuclear after-
math is not like forecasting tomorrow’s
weather. There are many, many uncer-
tainties. Nevertheless, as the Steering
Committee of the authoritative SCOPE
ENUWAR review has stated, *‘Because
of the possibility of a tragedy of unprece-
dented dimension, any disposition to
minimize or ignore the widespread envi-
ronmental effects of nuclear war would be
a fundamental disservice to the future of
global civilization.”

If anyone is interested in helping to
compile and distribute a set of nuclear
programs, I can be contacted by snail
mail here at the University, through
Sciencenet (identifier M.KELLY/
OMNET), via ARPANET or similar on
the U.K. academic network JANET
(identifier FO30@UEA.CPC865), or on
GREENNET (identifier CRU-NOR-
WICH).

P.M. Kelly

Climatic Research Unit
University of East Anglia
Norwich NR4 71J, U.K.

Dumb Disk Drives
A couple of points:

First, why should your main processor
have to operate the disk drive? Why
aren’t disk drives built smart? I should be
able to plug any disk drive into any com-
puter, secure in the knowledge that a
standard set of instructions sent to the
disk drive port will enable me to receive
data from and send data to the drive.

In fact, from the main processor’s
point of view, a drive is merely a chunk of
intelligent “external memory.” Let’s call
the commands that communicate with
such memories *External Memory Man-
agement,” or EMM. Then, all operating
systems would have the same EMM com-
mands: READ/WRITE/ERASE file.type,
LOCK/UNLOCK file, MAKE/CHANGE
directory, CATALOG/$name/$name...,
SHOW space on disk, and so on. The
drive would have a standard set of mes-
sages, such as one warning of insufficient
space to store a file, or one indicating that
the requested file is in a directory other
than the current one, and so on. The
operating system could automatically

continued



Which System ls Exactly Right For You?

COME TO THE EXPERTS!

Technoland AT

Technoland PC/XT"

(Monitor Optional)

30 Days
Money Back
Guarantee

Includes 8088-2 Dual Speed unit, 640K RAM, 380K Floppy Drive
W/Controller, AT™ Style Keyboard, 135W Power Supply, MS-DOS
3.1 W/Manual, System Manual, Full 18 Months Warranty, Run all
major software for IBM-PC™ and PC/XT™.

Includes 80286-Based unit, AMI BIOS, 512K on Board, 1.2 MB

Floppy Drive, W.D. Hard/Floppy Controiler, Clock/Calendar W/Battery

Back Up, AT Style Keyboard, 200-W Power Supply, MS DOS 3.1
W/Manual, System Manuais, Full 18 Months Warranty, Run all
major software for IBM-PC/AT™.

6.6 MHZ......$§
8 MHZ......:

10 MHZ.

Monochrome Package:

IBM Brother Green or
Amber Monochrome Monitor
With Mono-Graphic Card.

 Gra

“L" - Toll Free:
' (800) 843-3857

in Califorma: (213) 724-2781
Technical Support: {213) 724-1684
Customer Service: (213} 724-1685

Mon. — Sat 8:00 am. to 5:00 pm.

1BM Harcules. Compaq. ATT, Panasonic, TEAC, Mitsutushi, ARC.
Sanyo. Wastern Owgital and Seagate sre trademarks of their
respective companies  MS-DOS 13 a trademark of Microsoh
Corporstion. 1BM PC. 1BM XT and IBM AT are trademarks of 18M
Corporstion

Quantity Discount Available!

$18500

509
575
795

RGB Package:

RGB Color Monitor
(640 x 200)
With Color Graphic Adaptor.

alf Ht ST225 W/Controller

MS Access Time

Technola

Los Angeles Demo Center:
5830 E Washington Bivd.
Cnty ot Commerce, CA 30040
Tel (213) 724-2781
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2970 Gordon Ave.
Santa Clara. CA 35050
Tet (408) 732-2244

6 MHZ....
8 MHZ......
12 MHZ.... ..

. 869
1,059
1,649

EGA Package:

EGA Hi-Res. Monltor
(640 x 350)
With EGA Half Card.

San Jose Demo Center:

379 ~'-t!—‘i —
~ Callfor More Sel __,.

6 Days Guaranteed Shipping
Next Day Delivery Available
Free UPS (G) Shipping

All prices are subject to change without notice
We accept Master Card 8 ViSA (no lurchno?e)
Cashbar Check, Perwnll Check (v5 days to
rom

and
inatitutions & Fortune 500 com

Any Ilam bought !vom Technollnd (lnc!udlno.

t

refund (axcepl fre:ght) wnhm 30 days of the date it
was shipped if for any reason you are not 100%
satitied Al Technoland products carry
Technoland's one yesr imited warranty, Some
products also carry manufacturers wamanty. Selected
T cis m, rry warranties
Warranty and rclund povznmqulus that you submit
the Invoice and obtain an RMA number from us by
ohone
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append system-specific file-type exten-
sions to certain filenames; but apart from
that, no system-specific considerations
apply.

Drives could have buffers built in for
high-speed data transfer to relieve the
CPU of waiting time. A sophisticated
drive might respond to an enhanced
EMM and READ/WRITE data into this
buffer and automatically rewrite files as
time permits, thus reducing the chance of
data loss.

Drives could be built to conform to the
minimum EMM command set, or pro-
vide (standard) enhancements to the set.
Users could add any drives to their sys-
tem or replace any drive with any other
drive. Drives could be built to read any
existing disk format so that the actual for-
mat of your disk would no longer matter.
(Commodore’s 1571 reads three disk for-
mats: Commodore’s single-sided and
double-sided formats, and CP/M. It is a
smart drive.)

Finally, since the system only knows
how to communicate via EMM; it doesn’t
matter what form external memory takes
physically. This would simplify the in-
stallation of RAM disks and would pro-
vide automatic compatibility with any
future mass-memory technologies.

Am I just dreaming, or is this a feasible
(and useful) idea?

Second, regarding Fred Gruenberger’s
surprise that the lowly 6502 may run
some programs faster than the 8088
(“Comparing Clock Rates,” November
1986 Letters): He seems to suffer from at
least one of two pervasive fallacies: that
older/smaller/slower means worse; and
that “*professional” means superior.

“Better™ and “worse” are not absolute
categories but depend on your require-
ments. I use a Commodore 64 at home
and an IBM PC XT at work. In practical
terms (how much work you can get done
in a given time), I find no difference
whatever. The PC has faster hardware but
the programs written for it are clumsier
and more complicated in actual use (I use
Lotus 1-2-3 and WordPerfect). So it
comes to the same thing. Granted, my
friend, who has access to hundreds of
kilobytes at once from his program,
needs the extra memory of the PC. But
most people don't. Like my employer,
they bought the PC not because it was
better, but because it was *‘professional.

“Professional™ just means that you get
paid for it. In a mature industry, that
usually implies that you are worth what
you are paid. This is emphatically not

true in the computer industry. My *“pro-
fessional ™ programs cost 5 to 10 times as
much as my home-computer programs.
They do not do 5 to 10 times as much
work or function 5 to 10 times faster. In
fact, while overall they show some super-
iority over the cheaper (or free) pro-
grams, they also display some odd defi-
ciencies. My $70 word processor for the
C-64 comes with over forty printer
drivers. WordPerfect comes with four,
which I'm supposed to adapt to my par-
ticular printer. For $300, [ think [ should
get more printer drivers, not fewer.
Wolf Kirchmeir
Blind River, Omario, Canada

FIX

Acta Price

[ appreciate Ezra Shapiro’s review of my
program, Acta, in his February Applica-
tions Only column. However, 1'd like to
point out to readers that the retail price is

$59.95, not $79.95.
David Dunham
Maitreya Design
Goleta, CA

UNIVERSAL (E)PROM PROGRAMMERS

Open and Modular Architecture allows the BYTEK System 125 to communicate with most
computers and Program a World of Programmable Devices at affordable prices

THREE PROGRAMMERS IN ONE:

« GANG EPROM Programmer’ Support for MOS/ICMOS/HMOS EPROM/EEPROMs
« SET EPROM Programmer: 16-8it, 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

additonal 8 ZIF sockets

Model: S125-GL
Shown with
optional PROMCel

$1,495

STANDARD FEATURES Include:
* 64K BYTE RAM Bufler, (expandable to IMBYTE)

* 3Way Daevice Type Selection: Manually, Electronic D or from Menu

« Stand Alone Operation (includes DATA EDITing)

* 25 Key Integrated Keyboard, 32 Character Alpha/Numeric LCD Display

Model S5-AD: $995

DEVICES

LOGIC ARRAY PROGRAMMER =

The BYTEK $5-AD Dedicated LOGIC ARRAY DEVELOPMENT SYSTEM (LADS) pro-
vides a universal means for developing fuse data, programming and testing LOGIC

* 30 Key Stand Alone Unit

¢ Large 6 Digit Display

» Supports any Software which follows the JEDEC Specification
* Programs 20 & 24 Pin Devices

* RS232 supports 12 Popuilar Formats

* Baud Rates 110-9600

¢ Performs Structured Tests

* Software Controlled Programming

» Download Fuse Data from Host System
* Load Fuse Data from Master Device

¢ Edit Fuse Data

* Program/Verify Logic & Security Fuses

« RS232 PC Intertace for Terminal Mode, (Optional 2nd RS232 Port)

* Formats: 15 Popular RS232 Formats

+ Baud Rates: 50-19,200

« Parallel Printer Port, Centronic Compatible

* Computer Remote Control Data I/O* Compatible

¢ UV Erasers from $49

ed by Dx Service. U

» Load Auxiliary Data Tables for New Parts

1021 S. Rogers Circle

Boca Raton, FL 33431
Made in the USA

BYTEK MultiProgramming Equipmant offer User Friendly Operation, High Quality, and are back-
d Cust Product Support, and a Full One Year WARRANTY

Call or Wnite for full Product C ot Dedicated Prog

and Ui

ming Equipment & UV Erasing Products

DATA O is a tracemark of Data 1O Inc
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| MultiProgram-

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

Visit our new California Sales Office:
2847 A Whipple Road, Union City, CA 94587

(415) 487-4694

Distributor Inquiries Welcome
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BOB STANTON HAD A GREAT IDEA.
AN HOUR I.ATER HE WAS TESTING IT.

kApp}.(l)mtmercllts Everybody | momsar | paisay | senmaer
takes them — dentists, auto- , 7 F g

body shops, dance instructors. | \ 1Br: hogled ]l-
And lots of computer applica-
tions need appointment
screens.

Bob thought that a calen—
dar made a terrific graphic
metaphor for taking appoint- — -
ments. Simply use the arrow i | 9:3 -sane-

10:08 -same-

keys to pick an open date, then | 18:30 G. Fredricks :
press the Enter key, and up 1608 ~zane L ; ! ey o
pops an appointment window. 17:30 cemmee s aE

Lucky for Bob, he’s a .
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.
He typed in the days of the week — and voila! — a calendar!

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.

WHY CLARION?
-!--gﬁll- Why are application developers everywhere
“ changing to CLARION? £ §-

Because CLARION gives you all the tools .
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
?re fre;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 v1.1

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

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

APR 13,1987
THURSDAY

.
1y
R U
1
L
1
9
8
7

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. [BM is a registered trademark of International Business Machines Corporation
Novell is a registered trademark af Novell, Inc. 3COM is a registered trademark of 3COM Corporation Multi Link is a registered trademark of Software Link, Inc. Dept. A9
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At Tech PC we’re out to capture your
microcomputer business. No one matches
our diverse line of high performance
products, or our comprehensive system of
support, warranty, and third party mainte-
nance service options. Tech PC is a large
Southern California computer design and
manufacturing firm with computer research
and design specialists, production engineers,
technical assistance staff, qualified sales
personnel, and a strong management and
investment team to provide you with state of
the art products, state of the art reliability,
and state of the art economy.

PORTABLES

Tech PC Portable Computers come in four
different base models to match your com-
puting needs. Our entry level Tech PC® /88
portable computer is designed to provide a
non-obstructive profile, and has a capacity
to hold two thirty megabyte hard disks, a
high resolution monochrome monitor with a
Hercules™ compatible graphics card to drive
it with 800 by 400 lines resolution, and never
before heard of 6 expansion slots in a port-
able computer. If 4.77 MHz of Intel™ 8088
power isn’t fast enough, try our Turbo 4.77
to 8 MHz 8088-2 or optional NEC™ V-20
microprocessor based portable machine.
Designed to increase speed up to 170
percent of a standard PC/88, the Tech
PC /286 and Tech Turbo PC/286 portable
units are state of the art in portable perfor-

mance. The 80286 microprocessor based
units can be fitted with up to 240 megabytes
of high speed voice coil hard disk technology,
and with the Turbo 80286 micro-processor
the unit can manipulate large spreadsheets
with unparalleled performance.

PORTABLES

TECH PC/ISS PORTABLE .- ... ... ....oon... $ 899
Options:

Tech PCI88 Portable with 20MB Hard Disk . .. .. $1349

Tech PC/88 Portable with 1200 Baud

Internal Hayes Compatible Modem and

20MBHardDisk..............ooo $1549
TECH TURBO PC/88 PORTABLE ............ $ 999
Options:

Tech PC/88 Portable with 20MB Hard Disk . . ... . $1449
Tech PC/88 Portable with 1200 Baud
Internal Hayes Compatible Modem and

20MBHardDisk...............oo i $1649
TECH PC/286 PORTABLE . .. ................ $1799
Options:

Tech PCi286 Portable with 20MB Hard Disk . . . .$2199
Tech PC/286 Portable with 1200 Baud

Internal Hayes Compatible Modem and

20MBHard Disk. .................... ... $2399
TECH TURBO PC/286 PORTABLE ........... $1999

Options:
Tech PC/286 Portable with 20MB Hard Disk . . . .$2399
Tech PC/286 Portable with 1200 Baud
Internal Hayes Compatible Modem and
20MBHard Disk................oo ool $2599

Inguiry 296 for End-Users.
tnquiry 297 for DEALERS ONLY.

Tech PC is a registered trademark of Tech Personal Computer, Inc. Hercules is a registered trademark of Hercules Computer Technology.
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“Behind every
successful man
stands a

successful product.”

— Hossein Asadi
President, ADC

At ADC we demand the best in technology,
the best in performance, quality, service

and price competition. ADC is proud of
being the leader in the multi-user PC market,
but more important we are dedicated to
maintaining our leadership position.

Our latest product, the PC I board. is already
setting new standards in the multi-user

PC market and focal area network
environments. The innovative PC Il concept
allows you to build anywhere from 2 to 32
workstations with your present IBM PC/AT*

or PC compatible system without ever
adding another computer system. There’s

no other economical or easier way to

get more out of your PC system than with
the PC Il board, the new standard from ADC.

Just take a look at our cost comparison chart.
It says it all.

Cost Comparison Chart (Typical Eight User System)
Systern Requirement Cost

Typlcal ® 8 PC’s (AT) @ $1500 each

Local Area e 8 LAN boards &
Network software @ 5695 each

ADC e one PC (AT) @ $1500 each
PCHl e 4 PC Il boards
Multi-User @ $1295 each
e 8 Monitors/Keyboards
@ $150 each
® 8 PC Network® Software
@ $90 each

*$47,560.00

**$ 8,600.00

At ADC we offer you unequaled experience,
quality and professionalism in
every aspect of our business and products.

We are ADC. And, we set the industry
standards with the finest

multi-user solutions in the market today.
... And tomorrow.

(&

ADVANCED DIGITAL CORPORATION
InUS. In Europe

5432 Production Drive Advanced Digital (UK.) Ltd.
Huntington Beach. CA 92649 21 Newman Street
(714) 891-4004 (800) 251-1801 London W1-United Kingdom
Telex 183210 ADVANCED HTBH  (01) 323-1120 o Tetex 266730 ADCUK

Inquiry 9 for kEnd-Users. Inquiry 10 for DEALERS ONLY.

PC i 15 a registeted trademark of Advanced Digital Corporation. e IBM
PC/AT and PC Network are registered trademarks of International Business
Machines Corp.  *Based on current IBM PC/AT prices. including monitors,
keyboards and LAN boards and software e *°Based on current PC I
board prices including monitors, keyboards and PC Network Software.
e Price comparisons subject to change without notice.




WHAT'S NEW

Microsoft Releases
CD-ROM Reference

icrosoft has announced

Bookshelf, a CD-ROM
reference library that contains
10 common reference tools in-
cluding The American
Heritage Dictionary, Roget’s
Thesaurus, The Chicago
Manual of Stvle, and a U.S.
zip code directory. The
memory-resident program can
be implemented while you are
using your word processor or
other software.

Bookshelf runs on IBM
PCs or compatibles with at
least 640K bytes of RAM or
512K with a hard disk drive.
You also need a CD-ROM
drive and MS-DOS CD-ROM
extensions.

Price: $295.

Contact: Microsoft Corp.,
PO. Box 97017, Redmond,
WA 98073-9717, (206)
882-8080.

Inquiry 576.

Tektronix’s PC
Graphics Products

T ektronix has entered the
advanced PC graphics
market with a graphics
coprocessor card, a high-
resolution monitor, and two
terminal-emulation software
packages.

The Plot 10 PC4i00
graphics coprocessor board
uses the TI TMS34010
Graphics System Processor
chip. Memory built into the
board includes a frame buffer
and 1 megabyte of general-
purpose RAM. The PC4100
provides resolution of 640 by
480 pixels and can emulate
both the IBM EGA and CGA
for compatibility with existing
software.

The 13-inch Tektronix
Multiple-Line-Rate color
graphics monitor has a nearly
flat cylindrical surface with a

Bookshelf, a CD-ROM reference library.
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More 1.Ic takes advantage of the Mac II'’s color capabilities.

The Plot 10 PC-05
terminal-emulation package
adds selected 4105 terminal
capabilities to the IBM PC
and compatibles. Included are
points, vectors, filled panels,
and graph text. In text mode,
it will also emulate the DEC
VT-100.

Price: $1800 (PC4100 board);
$950 (graphics monitor);
$495 (Plot 10 PC-05 soft-
ware); $995 (Plot 10 PC-07
software).

Contact: Tektronix Inc., PO.
Box 500, Beaverton, OR
97077, (503) 644-0161.
Inquiry 577.

silica glass coating to reduce
glare. The raster display
monitor has a 60-Hz
noninterlaced refresh rate and
a viewing area of 240 by 180
mm.

The Plot 10 PC-07
terminal-emulation package
emulates selected capabilities
of the Tektronix 4107 color
graphics terminal. It also pro-
vides Tektronix features such
as segments, true zoom and
pan, viewports, and DEC
VT-100 compatibility.

Macintosh II Color
Supported by More 1.1c

L iving Videotext has an-
nounced that version l.lc
of More, an integrated idea
processor/presenter, takes ad-
vantage of the spectrum of
colors available on Apple’s
Macintosh II.

With More 1.ic you can
create and manipulate text in
standard outline form, as tree
charts, or as bullet charts.

In outline form the program
can color screen elements
such as the background, title
bars, scroll bars, and scroll
boxes. With tree charts, you
can color all the lines sur-
rounding and joining the
boxes of the chart or add
three-dimensional shading on
the boxes, the area inside the
boxes, and the text within.

More offers commands,
such as undo, that simplify
the text-creation process. You
can choose from a variety of
text styles including italic,
boldface, and shadow. An
outline database disk, based
on General Information’s ad-
dress and telephone number
directory, is also included.
Price: $295.

Contact: Living Videotext
Inc., 2432 Charleston Rd.,
Mountain View, CA 94043,
(415) 964-6300.

Inquiry 578.

Compaq Introduces
Smaller
“Transportable”

C ompaq’s Portable III isn’t
a laptop, but with a
weight of 20 pounds and a
size approximating that of a
large shoebox, it’s the com-
pany’s smallest computer yet.
The PC AT-compatible Por-
table III is based on an 80286

conlinued
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running at 12 MHz (switch-
able to 6 MHz). It comes
standard with 640K bytes of
RAM (expandable to 6.6
megabytes) and a single
1.2-megabyte 5%-inch floppy
disk drive. Either a 20- or
40-megabyte hard disk drive
is optional with a claimed ac-
cess time of less than 30 ms.
The Portable III has a red-
orange gas-plasma display
with a resolution of 640 by
400 pixels. It includes a dual-
mode display adapter that will
display both high-resolution
text and CGA-style graphics.
On the rear panel are serial
and parallel ports and a con-
nector for an external RGB
monitor. The 84-key keyboard
is detachable and has function
keys arranged along the top.
Two IBM-style expansion
slots located inside the unit
are taken up by the modem
and memory expansion, if
any. A thin expansion unit at-
tached to the back enables
you to add two more expan-
sion slots to the system. The
Portable III has a 145-watt
power supply and must be
plugged into a standard AC
outlet. Options include
memory expansion, an inter-
nal Hayes-compatible modem,
a desktop pedestal, and a car-
rying case.
Price: $3999 with a floppy
disk drive; $4999 with a
20-megabyte hard disk; $5799
with a 40-megabyte hard disk.
Contact: Compaq Computer
Corp., 20555 FM 149,
Houston, TX 77070, (800)
231-0900; in Texas, (713)
370-0670.
Inquiry 579.

Designing Printed
Circuit Boards

CAD program for

designing printed circuit
boards has been announced by
CAD Software. PADS-PCB
runs on the IBM PC AT and
XT and enables you to design
boards of up to 32 by 32 in-
ches and up to 30 layers. The
program supports surface-
mounted devices, including
the ability to design type 1, 2,
and 3 boards with com-
ponents on the top and bot-

The HP LaserJet II: more features, lower price.

tom layers. A fine-line design
capability lets you place up to
three tracks between
integrated-circuit component
pads. Using the Expanded
Memory option ($250), you
can design boards with more
than 200 integrated circuits.

PADS-PCB uses the Ex-
panded Memory capability
provided by the Lotus-Intel-
Microsoft specification,
enabling you to design boards
with up to 400 equivalent
14-pin integrated circuits.

The ASCII editor within the
program lets you enter
manually prepared schematics
as well as those from logic
capture systems.

You can route connections
with either interactive or
automatic routing routines and
place tracks on any grid from
1 to 250 mils. You can
display tracks or pads at a
center line width or filled.
Sixteen colors are available
for distinguishing between
items and layers.

A Design Rule Check
checks the entire board or a
window on the board for air-
gap spacing violations. A
two-dimensional drafting
capability enables you to
generate engineering and
manufacturing documentation.
An engineering change order
routine is included for you to
use in incorporating changes
such as deleting components
or connections, adding com-
ponents or connections,
disconnecting pins, changing
parts or part names, and so

on. A parts library, also in-
cluded, consists of about 1000
TTL and CMOS parts and
their descriptions. You can
also enter your own parts into
the library.

The program runs on IBM
PC XTs and ATs with at least
512K or 640K bytes of RAM.
You also need an EGA, a col-
or monitor, and a mouse. The
company recommends using a
20-megabyte hard disk drive
and a wide-carriage dot-
matrix printer.

Price: $975.

Contact: CAD Software Inc.,
PO. Box 1142, Littleton, MA
01460, (617) 486-9521.
Inquiry 580.

HP’s Next-Generation
LaserJet

H ewlett-Packard has in-
troduced the HP LaserJet
Series II printer, a new model
with a number of enhanced
performance features over the
original LaserJet, but with a
price less than that of the
original.

The Series II comes with
512K bytes of RAM, and a
variety of memory upgrades
are available including a one-
megabyte board for full-page
300-dpi graphics. Also
available are 2-megabyte and
4-megabyte boards. The unit
comes standard with both an
RS-232C serial port and a
Centronics-compatible parallel
port.

Weighing in at about 50
pounds, the Series II is 30
percent lighter than previous

models and has a new paper
path that delivers documents
face down in the correct
order. The input bin can hold
200 sheets, and the output bin
holds 100 sheets. The printer
also has two font-cartridge
slots, and all existing font
cartridges are compatible with
the Series II. The printer
comes with six different fonts.
Price: $2495. Memory expan-
sion: $495 (1 megabyte); $995
(2 megabytes); $1995 (4
megabytes).

Contact: Hewlett-Packard
Company, 1820 Embarcadero
Rd., Palo Alto, CA 94303,
(800) 367-4472.

Inquiry 581.

Amiga
Communications

Aegis Development has an-
nounced Diga!, a
telecommunications program
for the Amiga. Diga!, which
uses the standard Amiga win-
dow/menu environment, sup-
ports batch-file XMODEM
and Kermit file protocols as
well as CompuServe Protocol
B and MIDI (all with several
file-transfer options).

Two Amigas running Diga!
can send text messages to
each other while doing file
transfers using the program’s
Doubletalk option. Diga! can
do DEC VT52 and VTIO0
emulations, and other ter-
minal emulations are possible
through a custom mode. The
program also includes a
sophisticated scripting
language, a menu of options
available from the Amiga
Help key, multiple books of
telephone and address infor-
mation, 10 macro keys, and
the ability to allow users with
the correct passwords to con-
trol the Amiga from a remote
terminal.

Price: $79.95.

Contact: Aegis Development
Inc., 2210 Wilshire Blvd.,
Suite 277, Santa Monica, CA
90403, (213) 306-0735.
Inquiry 582.

continued
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Imagine the speed and power of a
$100,000 minicomputer in a desktop PC cost-
ing under $7,000. Now imagine all that power
going to waste because the operating system
you chose was never meant to take advan-
tage of a computer this powerful. It will
take more than just a “window environ-
ment” or an outdated operating system
to unlock the 80386.

It will take PC-MOS/386."

The First 80386 Operating
System. Specifically designed for the
80336 computer, PC-MOS/386™ opens
doors. Doors to more memory and
multi-tasking. Doors to thousands
of DOS programs as well as upcom-
ing 80386-specific software. It's the
gateweay to the latest technology..., and
your networking future.

Memory Management
Without Boards. PC-MOS exploits
the memory management capabilities
built into the 80386. So, up to four
GIGABYTES of memory are access-
ible to multiple users and to future
80386-specific applications requiring
megabytes of memory.

Multi-Tasking, Multi-

User Support for One, Five or
25 Users. PC-M0S/386™ allows
up to 25 inexpensive terminals to be
driven by a single 80386 machine.
So the features of the 80386 can be
utilized at every terminal. And it
comes in three versions so you can
upgrade your system as your com-
pany grows.. without having to
learn new commands or install

new hardware.

Moz

™

NOSTSBE

»

2

UP TO
25 USERS.

MADE FOR
THE 80386.

RUNS DOS
PROGRAMS.

MULTI-TASKING

DCLN

Software Support for Thousands
of DOS Programs. Although PC-MOS/386™
totally replaces DOS, it doesn't make you
replace your favorite DOS programs. So you
can run programs like Lotus 1-2-3, WordStar,
dBASE III, and WordPerfect on the 80386.
Best of all, it uses familiar commands like
DIR and COPY-s0 you'll feel comfortable
with our system.
The Gateway to Endless
Features. Distinctive characteristics
like file/system security, remote access,
file/record locking, and built -in color
graphics support for EACH user set
PC-MOS/386™ apart from all previous
operating systems.
Open the Doors to Your
Future TODAY! Call The Software
Link TODAY for more information and
the authorized dealer nearest you.
PC-MOS/386"™ comes in single, five &
25-user versions starting at $195.

PC-MOS/386

MODULAR OPERATING SYSTEM

@* THE SOFTWARE LINK, INC.

Developers of LANLink™ & MultiLink” Advanced

8601 Dunwoody Place, Suite 632
Atlanta, GA 30338 Telex 4996147 SWLINK

CALL: 800/451-LINK

In Georgia: 404/998-0019
Dealer/OEM Inquiries Invited
Dealers: 404/998-0700 OEMs: 404/641-8554

THE SOFTWARE LINK, INC/CANADA
CALL: 416/477-5480

S

TRADEMARK ACKNOWLEDGEMENTS: MultiLink®is a registered trademark of The Software Link, Inc. PC MOS/386™ MultiLink®Advanced, and LANLink™ are trademarks of The Software Link, Inc
Lotus 1-2-3, WordStar, dBASE 111, & WordPerfect are trademarks of Lotus Development Corp., MicroPro, AshtonTate, & WordPerfect Corp., respectively Prices and technical specifications subject to change.

Inquiry 270 for End-Users. Inquiry 271 for DEALERS ONLY.
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Mapping on the PC

tlas*Graphics is a menu-

driven graphics tool
capable of geographic data
and decision analysis. It
enables you to combine data
and boundary files into a
geographic file for producing
maps for analysis and
presentation.

Design capabilities let you
choose from 16 colors and 8
fonts for the text and icons
you can enter into your maps.
You can draw points, lines,
and polygons on the maps,
draw circles around any point,
zoom in on any area, and
label areas. In addition, you
can import data from ASCII
and DIF files or enter data
directly.

When you want to display
data on a map, you can select
from 26 predefined hatch pat-
terns. Output devices sup-
ported include plotters,
printers, and slide makers.

Also included in the pro-
gram are boundary and data
files, which include census,
demographic, and statistical
information,

Atlas*Graphics runs on
IBM PCs, XTs, ATs, and
compatibles with at least 512K
bytes of RAM, a color or
monochrome graphics board
and monitor, and two floppy
disk drives.

Price: $450.

Contact: STSC Inc., 2115
East Jefferson St., Rockville,
MD 20852, (301) 984-5000.
Inquiry 583.

Apple Upgr—ades lle

pple has rolled out an

upgraded version of its
Ile. The major difference
from the original Ile is that
the keyboard has been
redesigned to be functionally
equivalent to the keyboard of
an Apple IIGS. The new
keyboard incorporates an
18-key numeric keypad and
has its two programmable
function keys, cursor-control
keys, and alphanumeric keys
in a QWERTY layout.

The new Ile has also gone

through a color change. It’s

ESP-TOWP 18/ 1706 1824

Develop 2-D and 3-D finite-element models with FEMAP.

being shipped in Apple’s
platinum (light gray) color.
Also included is a newly
revised owner’s manual, a
guide to AppleSoft BASIC,
and two double-sided training
disks.

Finally, the new Ile is
shipped with the Apple
80-column upgrade card
already installed.

Price: $829.

Contact: Apple Computer
Inc., 20525 Mariani Ave.,
Cupertino, CA 95014, (408)
996-1010.

Inquiry 584.

Finite-EIement Model-
ing with FEMAP

EMAP lets you develop

and verify two- and
three-dimensional finite-
element models. The program
includes read and write inter-
faces to MSC/PAL and
MSC/NASTRAN.

An element library includes
line, plane, and solid
elements. Applied loads con-
sist of nodal forces and
moments, gravity, element
pressures, line loads, centri-
petal accelerations, and en-
forced displacements and
accelerations. Constraints con-
sist of applied boundary
conditions and permanent
constraints at the node level.

FEMAP enables you to per-

form three-dimensional color-
shaded hidden-line and
wireframe plotting. You can
align the view with any coor-
dinate system, zoom, magnify,
autoscale, pan, and center.
You can also rotate the three-
dimensional viewing angle,
and you have the choice of
plotting elements as lines or
filled objects.

Also included is a multi-
level coordinate system for
creating geometry. An on-line
calculator and file interface
enable you to customize the
program and create your own
modeling routines.

The program runs on IBM
PCs, XTs, ATs, and com-
patibles with 512K RAM,
MS-DOS or PC-DOS 2.0 or
higher, a 10-megabyte hard
disk drive, and a monitor
with a CGA or EGA.

Price: $995.

Contact: Enterprise Software
Products Inc., PO. Box 264,
Harleysville, PA 19438, (215)
256-1829.

Inquiry 585.

AppleShare File Server

pple Computer’s

AppleShare file server
enables groups to share infor-
mation over the AppleTalk
network. It’s the first product
to incorporate Apple’s
published standard for the
AppleTalk Filing Protocol
(AFP), Apple reports.

The server offers access to
up to 25 users from anywhere
on the AppleTalk network.
You can run additional net-
work services, such as elec-
tronic mail. By adding disks
you can increase the storage
capacity to hundreds of
megabytes of on-line storage.
You can add additional
AppleShare file servers to a
network, as well as connect to
AppleTalk networks through
bridges, and user access re-
mains transparent.

To run the file server you
need a dedicated Macintosh
Plus and a hard disk as the
Server. AppleTalk Personal
Network cables and connec-
tors for each workstation and
the server are also necessary.
Macs with at least 512K bytes
of RAM can function as
workstations on the network.
Price: $799.

Contact: Apple Computer
Inc., 20525 Mariani Ave.,
Cupertino, CA 95014, (408)
996-1010.

Inquiry 586.

IBM Upgrades
Convertible

I BM announced
enhancements to the PC
Convertible, including a
“supertwist” LCD screen, a
256K-byte static CMOS
memory board, and a Hayes-
compatible internal
300/1200-bps modem.

The screen is the same size
as that of the original PC
Convertible, and it displays
dark blue characters against a
reflective silver background.
The surface of the screen is
etched and, because it isn’t
backlit, the battery life of the
PC convertible is between six
and ten hours.

A new 256K-byte memory
board, when combined with
the system’s standard 256K
and a 128K-byte memory-
expansion board, enables you
to expand the total memory to
640K bytes. The previous
limit was 512K bytes.

continued
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e created In-a+Vision
Wjusl for you. 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-
ety of working
drawings. And the
businessman who
needs first-class
presentation mate-
rials as well as de-
tailed flow charts
and organization charts.

Point. Click. Draw.

Now all you 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, vou

produce drawings more
quickly. accurately and
efficiently than ever
before. Insa+Vision's
advanced technology
includes many features
not found on compar-
able systems costing thou-
sands more. For example, you

can pan around in a user-definable
drawing space up to 68” x 68" and
zoom in on specific arcas for

(Most popular graphics cards. plotters. and printers supported.)

Microsoft Windows-compatible, Call for specific operating
environment requirements.

*Offer good only on purchases after January 1. 1987

**Demo requires MS Windows. Full demonstration system for
users without Windows available for $49.00

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.

-

ErEARES
P — -

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
multiple drawings simultaneously.

MICROGRAFX"

The Picture of Success.

\

FREE AutoCAD Translator
from MICROGRAFX!

When you purchase In-a+Vision
we'll give you a free copy of our new
AutoCAD™ translator. The
S Micrografx AutoCAD
‘& TRANSLATOR (retail value
$100) bi-directionally
transforms all drawing
attributes including colors, line
styles, overlays, fonts, views and
object hierarchy. (Send

proof of purchase and your

registration card to

! Micrografx and we'll return

your free translator*.)
We're confident

vou'll agree — In-a+Vision will

make your 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 .

Inquiry 178

AutoCAD is a trademark of Autodesh INC

In-a Visson, Micrografx AutoCAD TRANSI ATOR, and
MICROGRAL X are irademarks of MICROGRAFX. Inc.

Microsofi 1s a trademark of Microsoft. inc.



WHAT’S NEW

Price: $1995 for PC Converti-
ble with new screen.
Upgrades for current owners:
$250 (screen); $390 (memory
expansion); $450 (modem).
Contact: IBM Corp., 900
King St., Rye Brook, NY
10573, (201) 358-5677.
Inquiry 587.

Processing Text
and Graphics
on the Apple Il

harts Unlimited from

Graphware is a graphics
and text-processing program
that runs on 64K RAM Apple
IIs and enables you to create,
edit, and print full-page
flowcharts and organizational
charts.

The worksheet is 123 col-
umns by 90 rows. Although
the entire worksheet is not
visible at one time, a feature
called View lets you shrink it
to one-eighth its normal size
and display it on the right
side of your screen.

Flowchart objects, boxes,
and geometric shapes are in-
cluded. And you can make
use of the program’s text-
editing capabilities to enter,
insert, and delete characters
on the worksheet. You can
print full-page charts vertical-
ly or horizontally in enhanced
or normal print on most dot-
matrix printers, according to
Graphware.

Price: $49.95.

Contact: Graphware Inc., PO.
Box 373, Middletown, OH
45042, (513) 424-6733.
Inquiry 588.

Digital Audio
on a Floppy Disk

he Antex Model VP 600

is a half-length card for
the IBM PC and compatibles
that converts voice-frequency
audio into digitally encoded
waveforms for storage on a
floppy disk. The board comes
with ports for both
microphone and cassette in-
put, and menu-driven software
for board control is included.

Antex Model VP 600 converts audio to digital waveforms.

The Model VP 600 uses
adaptive differential pulse-
code-modulation encoding and
handles frequencies from 20
Hz to 3500 Hz with a 48-dB
dynamic range. Sampling
rates of 4 kHz or 8 kHz are
selectable. At the 4 kHz
sampling rate, an hour of
voice recording requires 7.2
megabytes of disk storage.
Price: $345.

Contact: Antex Electronics
Corp., 16100 South Figueroa
St., Gardena, CA 90248,
(213) 532-3092.

Inquiry 589.

An 80386 Motherboard
for the PC

he ZEOS 386/M is an
IBM PC AT-compatible

motherboard that upgrades
IBM PCs, XTs, and ATs to
80386-based systems. The
unit has a 16-bit PC AT-
compatible bus for peripherals
and a 32-bit, 16-MHz zero-
wait-state bus for memory.

The 386/M comes with the
Phoenix 80386 IBM PC AT-
compatible ROM BIOS, and
hardware support for the
80386 is provided by Chips
and Technologies’ seven-chip
AT/386 chip set combined
with the company’s 82C206
integrated peripheral
controller.

Sockets are provided on the
motherboard for Chips and
Technologies’ two-chip EGA

and Western Digital’s single-
chip floppy disk controller.
The board has provisions for
up to 16 megabytes of fast
zero-wait-state RAM. A
minimum of 1 megabyte of
memory is required.

To ensure compatibility
with standard PC/AT/XT ex-
pansion boards, the 16-bit PC
AT 1/O-expansion bus runs at
8 MHz while the system runs
at 16 MHz. You can also slow
the system down via keyboard
commands for software that’s
dependent on clock speed. A
socket for the 80387 math
coprocessor chip is also
included.

Price: $1995 (without RAM).
Contact: ZEOS International,
530 5th Ave. NW, Suite 1000,
St. Paul, MN 55112, (800)
423-5891; in Minnesota, (612)
633-4591.

Inquiry 590.

Mega ST has Megabyte
Memories

tari has released new

versions of its ST series
of personal computers. The
Mega ST 1, ST 2, and ST 4
are shipped with 1, 2, and 4
megabytes of RAM, respec-
tively. All have a newly
designed 22-inch-square by
2-inch-high system unit that
results in a smaller footprint
than either the 520ST or

1040ST. They also have
detachable keyboards and
built-in 800K-byte 3'%-inch
disk drives.

Additional enhancements to
the Mega ST include a
battery-backed real-time
clock, internal mounting
space for an additional circuit
board, and full access to the
68000 system bus via an ex-
ternal connector. Atari says it
will soon be offering RAM
expansion upgrades of up to
16 megabytes.

Atari has also announced
that prices will be reduced on
existing ST models. The
520ST will retail for “under
$300.” A 1040ST with a
monochrome monitor will sell
for $899, and a 1040ST with
a color monitor for $1099.
Price: Starting at “‘about”
$1000 (final pricing not
available at press time).
Contact: Atari Corp., 1196
Borregas, Sunnyvale, CA
94088, (408) 745-2000.
Inquiry 591.

Clip-on 68020 Mac
Upgrade

he Prodigy Prime Macin-

tosh enhancement board
adds considerable power to an
existing Macintosh. Included
is a 16-MHz 68020
microprocessor, 1 megabyte of
RAM, an internal fan, a non-
volatile RAM disk, and an
additional power supply. The
unit is user-installable and
clips onto a 128K or 512K
Macintosh or a Macintosh
Plus motherboard.

Available options include up
to 4 megabytes of RAM, a
16-MHz 68881 math
coprocessor, a 68851 paged-
memory-management unit for
expanded memory use, an
enhanced SCSI controller that
can handle up to 24
peripherals, and an expansion
connector for large screen
monitors and other devices.
Price: $1995.

Contact: Levco, 6160 Lusk
Blvd., Suite C-203, San
Diego, CA 92121, (619)
457-2011.

Inquiry 592.
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YOUARE ABOUT TO 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,
imagine having it all for just $75
with Mark Williams Let's C”

EVERYTHING YOU COULD
ASKFORIN A C COMPILER.

Let’s C is no mere training
tool. It's a complete, high quality C
compiler. With the speed and code
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 o Many powerful utilities inctud-
fo errors ing linker, assembler, archiver,

* includes both smali and cc one-step compiling, egrep,
large memory model pr, tail, WCCS f
o MicroEMACS full screen
° E%rntuggtliglgs: PCand editor with source
o Fast compact code plus * Supported by dozens of third
register variables party libraries

o Full Kernighan & Ritchie ¢~ ® Vot copy protected
and extensions

60 DAY MONEY BACK GUARANTEE

NOW AVAILABLE IN CANADA

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

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

—Christopher Skelly, COMPUTER
LANGUAGE, February 1986

~ TR “The performance and
/22 documentation of the $75
Jﬁ Let's C compiler rival those of

C compilers for the PC currently

being sold for $500...

highly recommended...”
X —Marty Franz, PC TECH

'\ JOURNAL, August 1986

N

ADD THE ¢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 Dinois call 312-472.6659

Mark
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 167

MARK WILLIAMS LET'S C. ONLY *75.



WHAT'S NEW

SYSTEMS

Commodore Joins
the Clone Wars

ommodore International

has started selling its two
IBM PC XT clones in the
U.S. Introduced in Europe
last year, the PCI10-1 and
PCI0-2 are shipped with stan-
dard equipment that includes
an RS-232C serial port, a
parallel printer port, and a
multifunction col-
or/monochrome graphics card
that’s compatible with IBM
monochrome and CGA
modes, as well as with Her-
cules and Planatronics modes.

Both units use the 8088
microprocessor running at
4.77 MHz. Each machine has
five full-length expansion slots
and space for two half-height
floppy disk drives and a hard
disk drive, with a power
supply large enough to handle
the complete system.

The PCI10-1 includes a
single 5%-inch floppy disk
drive and 512K bytes of
RAM, which can be ex-
panded to 640K bytes on the
motherboard. The PCI10-2 in-
cludes two 5'%-inch floppy
disk drives and 640K bytes of
RAM.

Both units come with MS-
DOS 3.2 and GW-BASIC 3.2
Price: $999 (PCIO-1); $1199
(PCI0-2).

Contact: Commodore
Business Machines, 1200
Wilson Dr., West Chester, PA
19380, (215) 431-9100.
Inquiry 593.

Computer in a Cube

he CUBIX? and CUBIX?

are the two members of
L/F Techologies’ CUBIX
System V. They are both
multiuser UNIX systems built
around an 80286
microprocessor, and both run
at 8 MHz with no wait states.

The CUBIX2? is an ll-inch

cube. It supports up to eight
users and is shipped with one
megabyte of RAM (expand-
able to four megabytes), eight
serial 1/0 ports, one
80186-based Ethernet port, a
single 1.2-megabyte floppy

Commodore enters the PC clone sweepstakes with the PCIO.

disk drive, and a 20-megabyte
hard disk drive.

The CUBIX? is for larger
processing applications. It sits
on the floor and supports up
to 16 users. You can expand
its RAM to eight megabytes.

System options for both in-
clude a 60-megabyte stream-
ing tape drive for backing up
the hard disks, an 80287 math
coprocessor chip, and a
proprietary-design uninterrupt-
ible power supply.

Both CUBIX systems are
compatible with UNIX soft-
ware written for the AT&T
6300 Plus. The CUBIX
operating system mirrors the
UNIX system V.2 release, so
it is able to perform opera-
tions previously restricted to
large machines, such as com-
piling FORTRAN.

Price: $4795 (CUBIX?);
$5995 (CUBIX?).

Contact: L/F Technologies,
2800 Lockheed Way, Carson
City, NV 89701, (702)
883-7611.

Inquiry 594.

TeleVideo’s Three
Workstations

T eleVideo has rolled out
its first multiuser
workstations designed for use
with both UNIX System V
and MS-DOS.

Designed for between two
and eight users, the
80286-based TELENIX-286
has a 40-megabyte hard disk,
a single 1.2-megabyte floppy
disk drive, a 60-megabyte
streaming tape drive, 1
megabyte of RAM, five ex-
pansion slots, and a 14-inch
monochrome monitor.

The 80386-based
TELENIX-386 is designed for
between eight and 16 users. It
comes with either a
40-megabyte or 71-megabyte
hard disk drive, two
megabytes of RAM (expand-
able to 16 megabytes), a
60-megabyte streaming tape
drive, and eight expansion
slots, including two 32-bit
slots.

Both systems come with
Microport Systems’ V/AT
UNIX, a version of AT&T’s
System V operating system.
Both also feature TeleVideo’s

proprietary high-performance
disk controller. The company
claims disk 1/O performance
is increased by a factor of
three over competing
80286-based machines
because an entire track of
data can be transferred in one
disk revolution instead of
three.

Options include Microport’s
Merge-286 and Merge-386
software, which allow both
UNIX and MS-DOS applica-
tions to run concurrently.
Price: $5995 (TELE-
NIX-286); $9000
(TELENIX-386).

Contact: TeleVideo Systems
Inc., 1170 Morse Ave., PO.
Box 3568, Sunnyvale, CA
94088-3568.

Inquiry 595.

Victor Rolls Out
Champion

V ictor Technologies has
unveiled Champion, the
company’s entry into the low-
cost IBM PC-compatible
market. Champion comes
standard with an 8086
microprocessor, 640K bytes of
RAM, a monochrome
graphics card, and a single
SY%-inch floppy disk drive. A
12-inch monochrome monitor
is optional.

The system has five expan-
sion slots, serial and parallel
ports, and a 67.5-watt power
supply. Standard software in-
cludes MS-DOS 3.1, GW-
BASIC, the Word Result word
processing package, and the
Calc Result spreadsheet.
Price: $799 (Champion); $119
(12-inch monochrome
monitor).

Contact: Victor Technologies
Inc., 380 El Pueblo Rd.,
Scotts Valley, CA 95066-4269,
(408) 438-6680.

Inquiry 596.

continued
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NUMBER OF UNITS

Enhanced graphics
without an enhanced price.

The Amdek 722 EGA monitor.

The Amdek 722 high performance color monitor is ideal
for all enhanced graphics applications. Amdek engi-
neered the 722 monitor to fully support both the IBM
Enhanced Graphics Adapter (EGA: 640 x 350 lines reso-
lution), and the IBM Color Graphics Adapter (CGA: 640
X 200). In the EGA mode, you can use any combination
of 16 colors from a 64-color palette.

The result is an EGA monitor specifically designed to
give you the ultimate in high resolution performance for
a wide range of business graphics, engineering, educa-
tional purposes, and similar applications.

Other advanced design features include a high quality

etched glass, non-glare screen, and a 3-position switch
that allows you to choose green, amber or full-color text.

Ask your computer dealer to show you some of the
enhanced features of the Amdek 722 EGA monitor. And
then ask to see the best feature of all—the price! The
Amdek 722 EGA is more monitor for the money. And it’s
backed by more warranty for your peace of mind—three
years on the CRT, and two years on all other parts
and labor.

Once you compare the quality and price, you'll focus
your attention on the best monitor for enhanced graphics
—the Amdek 722 EGA monitor.

AMDEK

Clearly the finest in monitors.

1BM is a regstered trademark of
International Busincss Machine~Corp.

2201 Lively Boulevard, Elk Grove Village, IL 60007, Phone: 312/364-1180, TLX: 280-803

Inquiry 18



WHAT'S NEW

PERIPHERALS

51-inch Floppies
on the Macintosh

baton’s Drive 5.25 for

the Macintosh lets you
import and export data files
directly to and from your
Mac using disks created by
IBM, CP/M, or UNIX
systems. The unit reads and
writes over 50 5'%-inch for-
mats and allows the daisy-
chaining of additional 8-,
S5%-, 3%-, or 3-inch disk or
tape drives.

The Drive 5.25 is also a
complete CP/M computer
with a built-in Z80
microprocessor and 64K bytes
of RAM. It comes with a
licensed copy of CP/M 2.2,
allowing you to run CP/M
programs using your Macin-
tosh as a terminal.

Both an RS-232C serial
port and a standard
Centronics-compatible parallel
printer port are included, as
is disk-format translation
software.

Price: $695.

Contact: Abaton Technology
Corp., 7901 Stoneridge Dr.,
Suite 500, Pleasanton, CA
94566, (415) 463-8822.
Inquiry 597.

Monitor
the Power Line

he Monitron 2000 is a

low-cost power-line
monitor that detects and
classifies power-line ir-
regularities. It has individual
LEDs that show voltage
spikes, high voltage, low
voltage, dropout, and power
failure. A dual-mode on/off
LED indicates the operational
status: green for normal con-
tinuous operation or flashing
red to indicate that power’s
been restored after a
blackout.

The unit’s fault-detection
trigger points are set in ac-
cordance with ANSI standard
C84.1. The Monitron 2000
responds to voltage distur-
bances or power interruptions
in .5 microseconds and locks

the appropriate LED on until
you press the reset button.
Using an included desktop
stand or Velcro mounts, the
Monitron 2000 easily attaches
to a computer terminal,
power filter, or uninterrupt-
ible power supply.
Price: $259.
Contact: Mendon Electronics
Corp., 3800 Monroe Ave.,
Pittsford, NY 14534, (716)
248-8480.
Inquiry 598.

Low Cost 300/1200-bps
Modem

he Sportster 1200 is

USRobotics’ low-cost
300/1200-bps modem, a stand-
alone auto-dial, auto-answer
unit. The Sportster 1200 is
fully compatible with the AT
modem command and S-
Register set, and it comes
complete with two RJIIC
telephone jacks.

The unit has two LED
status lights: data/test mode
and carrier-detect/received-
data mode. Other status
messages are displayed on-
screen from the modem’s
ROM. The Sportster 1200 can
also automatically redial a
busy number up to 10 times.
The built-in speaker’s volume
has a thumbwheel control.
Price: $149.

Contact: USRobotics Inc.,
8100 North McCormick
Bivd., Skokie, IL 60076, (312)
982-5010.

Inquiry 599.

New Commodore
64/128 Accessories

ommodore has intro-
duced three new periph-
erals that extend the
capabilities of the Com-
modore 64 and 128 personal
computers.
The 1581 disk drive uses
3%-inch disks and stores

808K bytes per disk. It’s
compatible with the C-128,
C-64, Plus 4, and C-16 com-
puters and has a data-transfer
rate three times the speed of
the Commodore 5 %-inch
drive.

The 1764 RAM expansion
adds 256K bytes of memory
to the Commodore 64. It
plugs into the 64’s expansion
port and comes with software
that enables you to use it as a
standard RAM disk. It also
comes with special RAM disk
software for the GEOS
(Graphic Environment
Operating System) that’s sup-
plied with the 64C.

Finally, the company in-
troduced the 1351 two-button
Mouse, which you can use in
both joystick and proportional
modes. It works with the
C-64.

Price: $399 (1581 disk
drive); $129 (1764 RAM-
expansion module); $49 (1351
Mouse).

Contact: Commodore
Business Machines Inc., 1200
Wilson Dr., West Chester,
PA 19380, (215) 431-9100.
Inquiry 600.

Ricoh’s Low-cost
Laser Printer

he PC Laser 6000 is

Ricoh’s new compact
six-page-per-minute laser
printer with 300-dpi resolu-
tion. It comes standard with 1
megabyte of memory and is
expandable to 2 megabytes.

The unit’s controller has its
own graphics command set,
which includes Diablo 630
emulation. Optional emulation
cards are available for the HP
LaserJet Plus, IBM Pro-
printer, and the Epson
FX-80.

The 6000 has cight resident
fonts, and optional font car-
tridges are also available.
There’s also a special line-
printer Compressed mode.
All features and fonts are ac-
cessed through a program-

mable front panel, eliminating
any DIP switches.

Based on Ricoh’s newest
second-generation print
engine, the 6000 can print a
fully bit-mapped 8'%- by
14-inch legal-size pad. Paper
can be delivered either face
down in collated order, or
face up in reverse order.

The PC Laser 6000 weighs
34 pounds and measures 8
inches high by 16 inches
wide by 16' inches deep.
Price: $2395; $249 (512K
RAM expansion).

Contact: Ricoh Corp., 5
Dedrick Place, West
Caldwell, NJ 07006, (201)
882-2000.

Inquiry 601.

3.5-inch External
Floppy for PCs

M anzana’s MDQ is an
external 3'-inch host-
powered disk drive for the
IBM PC and compatibles.
Besides upgrading PCs to
720K bytes of storage, the
MDQ can transfer data be-
tween different brands of lap-
top and desktop computers.

For computers without an
external drive port, Manzana
provides a mux adapter card
that intercepts the signal and
power from the controller
drive and sends it to the
MDQ drive.

The MDQ comes with
Manzana’s 3FIVE software,
which includes a device
driver and format program
that allows the 3%-inch drive
to work with versions of PC-
DOS or MS-DOS 20 or
higher.

Price: $395; $355 (without
mux adapter card).
Contact: Manzana
Microsystems Inc., 7334
Hollister Ave., Suite B,
Goleta, CA 93117, (805)
968-1387.

Inquiry 602.
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as Then

S Is Now

Introducing WordStar®
Professional Release 4.

You remember when we first came
out with WordStar. From day one it
became, as some described it, a classic.
Over one and a half million of you
snapped it up. But that was then.

This is now.

And now there’s a new WordStar.
WordStar Professional Release 4 for [BM
PC and compatibles. With the same
familiar command sequence and file
format you've grown to love. Yet
with all the improvements you've been
asking for.

You're going to have a field day.

With over 125 new features,
it’s like a wish list come true.

In this industry, a big deal is usually
made over 1 or 2 improvements. But
over 125! That's unheard of. As is
trying to list them all. But just to whet
your appetite, we will tell you Release 4
comes with undo, keyboard macros,
Word Finder™ Thesaurus, line/box
drawing, improved printer support,
multi-line headers and footers, and
onscreen boldface/underlining.

Word Finder 1s a trademark of Microlyucs, Inc

Inquiry 181

Catch your breath. We're not done.

There’s also 14 function math,
subdirectory support, go to page, and
improved spelling correction and Mail-
Merge. There’s even an optional 40
function key interface. Like we were
saying, this one’s loaded.

And if you buy early,
you get a $100 rebate.

O.K.,how early is early? Well, all we
ask is that you see your dealer and buy
one of the first 15,000 copies sold, and
MicroPro will give you $100 back*
(when you register your product).

*Call 800-3+43-3000 Ext. 655 for morc information or the
Dealer nearest you

Customer Name . _

Total

Shipping/Handling $5.00 _

It's that easy. And it’s just one of the ways
you'll find WordStar Professional gives
you a good return on your investment.

If you're one of the 1.5 million who
already own WordStar or WordStar
Professional, pass go and proceed
directly to the coupon below. Because
for you, we saved the best for last. $89
and your present serial number lets
you update to Release 4. It's our way
of introducing a new dedication to our
customers. [t's our way of saying there’s
a new MicroPro.

WordStar Pro- ol
fessional Release 4. m‘.
Let’s hear it for
new beginnings.  INICIOPro.

ORDER YOUR UPDATE NOW! Complete the information below and mail to MicroPro, Order Update
Department, PO. Box 7079, San Rafael, CA 94901-0079. Or call us toll free at 800-227-5609 or 800-
343-3000 Ext. 655 to order. Allow 3-4 weeks for delivery.

Company Name =

Address Telephone { )
City. _ State ___ Zip
WordStar Serial # or include title page of WordStar Reference Manual.
Indicate: ___ S¥ disk format _____ 3Y2 disk format
Release 4at $89.00
Tax*

*Only states shown require sales tax CA.GA. IL.MA.
N).OH,TX,and VA
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WHAT’S NEW

ADD-INS

Another Hi-Res PC
Graphics Controller

M etheus Corp. has in-
troduced the 1004 high-
resolution graphics controller
designed for CAD and CAE
applications. The 1004 has a
screen resolution of 1024 by
768 pixels and displays 16
colors from a palette of 4096.
It occupies a single 8-bit slot
in an IBM PC XT- or PC
AT-compatible computer.

In addition to high-
resolution graphics, the 1004
fully emulates an IBM CGA
and can display text in 960-
by 600-pixel resolution for
superior legibility.

Using proprietary bit-slice
technology, the 1004 uses
drawing rates varying from §
million pixels per second for
random vectors all the way to
42 million pixels per second
for area fills.

The 1004 also features
security-verification hardware
that allows programmers to
build in a security key to pre-
vent unauthorized use of
software.

Price: $2995.

Contact: Metheus Corp.,
5510 Northeast Elam Young
Pkwy., Hillsboro, OR 97214,
(503) 640-8000.

Inquiry 603.

I\_nemory/Modem Card
for the Toshiba Laptop

M egahertz Corp. is ship-
ping a combination
EMS memory and modem
card for the Toshiba T3100
laptop computer. The Helix
EMS/TI200 has one megabyte
of expanded memory and a
Hayes-compatible
300/1200-bps modem.

You can configure the
card’s memory as either
regular extended memory or
with the Lotus/Intel/Microsoft
Expanded Memory Specifica-
tion. Software drivers allow
programs such as Lotus 1-2-3,
Symphony, Framework, and
others to access the expanded
memory.

The Metheus 1004 displays 16 colors at 1024 by 768 pixels.

The modem is fully Hayes-
compatible and includes auto-
answering, auto-dialing,
automatic adjustment to in-
coming data speed, and full-
or half-duplex operation.

The EMS/TI200 comes
bundled with Crosstalk com-
munications software.

Price: $795.

Contact: Megahertz Corp.,
2681 Parleys Way, Suite 2-102.
Salt Lake City, UT 84109,
(801) 485-8857.

Inquiry 604.

Two Add-ins
for Amiga Fans

rogressive Peripherals &

Software has rolled out
the MegaBoard, a compact
two-megabyte RAM expansion
for the Amiga. The
MegaBoard uses
programmable-array logic and
zip-packaged 256K-byte
RAMs for small package size
and high reliability. It’s
designed to fit snugly next to
the Amiga without intruding
on your workspace.
Price: $599.95.
Contact: Progressive
Peripherals & Software Inc.,
464 Kalamath St.. Denver,
CO 80204, (303) 825-4144.
Inquiry 606.

eanwhile, Commodore

has expanded the
capabilities of the Amiga with
the introduction of the
Genlock 1300 video syn-
chronizer, which can syn-
chronize an external video
signal from a VCR, camera,
or videodisc player with the
text, sound, and graphics
generated by the Amiga. This

alfows you to superimpose the
Amiga’s graphics, stereo
sound, and titles over
videotaped images. You can
display the resulting syn-
chronized graphics on a
monitor or TV set or record
them on videotape for later
use.

The Genlock 1300 weighs
2% pounds and fits into the
Amiga chassis. It then con-
nects to the RGB port of the
computer’s main console. The
Genlock 1300’s input ports ac-
cept an RS-170 composite
signal, stereo audio lines, and
an Amiga computer signal.
Output ports include both
composite and RGB video, as
well as a stereo audio signal.
Price: $195.

Contact: Commodore
Business Machines Inc., 1200
Wilson Dr., West Chester, PA
19380, (215) 431-9100.
Inquiry 607.

1000-word Speech-
Recognition System

oiceScribe-1000 is a

word-pattern-matching
system that Cherry Electrical
Products claims is capable of
recognizing 1000 words or
phrases with an accuracy of
99.3 percent.

Software packaged with the
board includes overlays for
popuiar applications including
spreadsheets, word processors,
databases, and more.

The VoiceScribe-1000 re-
quires a hard disk drive and
at least 512K bytes of RAM.
The system comes with soft-
ware, an expansion card, a

microphone, and a tutorial
manual.

Price: $1195.

Contact: Cherry Electrical
Products Corp., 3600 Sunset
Ave., Waukegan, IL 60087,
(312) 360-3500.

Inquiry 608.

a\t;lling the Real
World

C ortec’s D64180
coprocessor card is
designed as a dedicated in-
termediate processor between
an IBM PC or compatible
and real-world devices that re-
quire rapid response. The
card easily controls several
simultaneous real-time pro-
cesses through its powerful
computing capabilities in-
cluding two direct-memory
access channels, two built-in
RS-232C ports, two program-
mable counter/timers, 256K
bytes of RAM (expandable to
512K), and two Intel standard
iSBX bus connectors.

The board’s D64180 pro-
cessor has several advantages
for real-time control over the
8088 family, included ad-
vanced interrupt capability,
improved interrupt capability,
improved interrupt latency,
bit-manipulation instructions,
a simpler instruction set, pro-
grammable wait states, and
clock speeds of 6 and 9
MHz.

The iSBX bus connectors
allow for the addition of a
wide variety of iSBX
Multimodule boards such as
RS-422/423 synchronous and
asynchronous dual-channel
serial communications ports,
A/D-to-D/A converters, and
1/0O control modules. The
iSBX boards interface directly
to the coprocessor’s 1/0 bus
and can decode up to 16
registers out of the 256
available in the 1/0O space of
the HD64180.

Price: $445.

Contact: Cortec Associates
Inc., 4353 Shadow Wood Dr.,
Eugene, OR 97405, (503)
343-0006.

Inquiry 605.

continued
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“Dac-Easy
Accounting
staged an
astounding
coup in the
accounting
category...”

PC WORLD
October 1986

15 0 000 and more every day.
’ That's how many
smart buyers have already chosen to save
thousands of dollars in their decision to

computerize their books. Recently the
readers of PC World confirmed this new
trend in accounting software by voting
Dac-Easy Accounting as their favorite,
outperforming the second place finisher
with over five times as many votes.

PC WORLD * WORLD CLASS CONTEST
* ACCOUNTING SOFIWARE *

lVOTES PRODUCT/MANUFACTURER
o —
|

| 32% | Dac-Easy Accounting, Dac Software, Inc.
| 6% | Accounting Software, BPI Systems
5% | Easy Business Accounting, Computer Assoc.
I 4% | Solomon Ill, TLB Inc.
4% | Accounting Software, Open Systems
| 4% | Peachtree’s Business Accounting System
45% | Others

l 100% | Total
i - - —

PERFORMANCE
Accurate information when you need it is
what performance is all about. Fast, flexible
reports give you what you need to know to
manage cash-flow, inventory turns, pricing
and profitability. Dac’s seven accounting
modules work together perfectly. Enter data
once and it’s posted to the other modules
automatically. Most modules can also be
used stand-alone.

Another measure of performance is
versatility. Dac-Easy Accounting can be used
by any type of business whether service
oriented or product based. It can operate
effectively on a floppy system or a hard disk,
which gives you the assurance that
Dac-Easy Accounting will grow as your
business grows.

“Dac-Easy Accounting is everything its
designers say itis. .. It is also flexible
enough to fulfill the accounting needs of
almost any type of business.”

Journal of Financial Accounting, 1985

“I've never before in a review come right
out and told readers to buy a product,
but I'm doing it now. Dac-Easy is an
incredible value.”

PC Week, August 27, 1985
Inquiry 89

ACCOUNTING

DACEASY
ACCOLNTING

DAC SOFTRARE. IM

VALLE =
Price plus tremendous
performance means value %ﬂ!

and the Infoworld editors
agree, recognizing Dac-Easy

Accounting as 1985's “Best | OF THE |
Software Value.” This is the |

perfect choice for upgrading [Z
from a module by module  *— —
system or for your first accounting system.
Either way compare and join over 150,000
people who have computerized the
Dac-Easy way.

NOW FOR ATARI AND APPLE
Dac-Easy Accounting and Payroll are now
available for the Atari 520 & 1040 ST.
Dac-Easy Accounting is also available for
the Apple lle & llc.

Minimum Hardware Requirements:
All Dac-Easy Products run on |BM or compatibles, 256K
memory, two disk drives, MS-DOS or PC-DOS 2.0 or later,
132-column printer in compressed mode, color or
monochrome monitor.
MS- DOS isa trademark ul MlCroSolt (orp IBM & PC D0S 2.0 are

hines Corp. Pop Up
& DeskSet are (rademarks of Popular Programs Inc. Easy Business
Accounting is u regi Assaciates. Solomon
Il is a register-d frademark of TlB lnc Peachlrees Business
Accounting System is a regi: of Peachtree Inc
Dac-Easy is a trademark ol Dac Software, Inc.

(48 Accounting
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$69.95

INCLUDES 7-FULL FEATURED
ACCOUNTING MODULES:

General Ledger Billing
Accounts Receivable Inventory
Accounts Payable Forecasting

Purchase Order

NEW 1987 DAC-EASY PAYROLL
Dac-Easy Payroll is here just in time for the
new tax changes. Dac-Easy Payroll has
already become the fastest selling payroll
package in the industry, combining payroll
management with features such as
automatic payroll tax deductions, check
printing, W-2 printing, unlimited
departmental reports and more. At $49.95 it
is another example of the price/performance
value of the Dac-Easy Series.

MONEY SAVING BONUS PACK
Save over 40% when you buy the Dac-Easy
Bonus Pack. It includes Dac-Easy
Accounting, Payroll, Accounting Tutor,
Payroll Tutor, and Pop Up DeskSet Plus, a
highly rated desktop utility. This special
bundle has a retail value of $289.75, but is
priced at only $149.95.

TO ORDER
CALL TOLL FREE

1-800-992-7779
(IN TEXAS CALL 1-214-458-0038)

30 DAY MONEY-BACK GUARANTEE
Dac offers 30 day unconditional guarantee on all
products bought directly from Dac Software (less
shipping charges) There is a $10 restocking fee if
the disk envelope is opened.

Mail to: ¢ dac software, inc. 4801 Spring Valley Rd. Bldg. 110-B, Dallas, TX 75244

Yes. please rush me the following Dac
products:

Add Shipping Charge
Texas Residents Add Sales Tax (7'4%)
CODE 828 TOTAL

Product Qty. Price Total
Dac-Easy Accounting ___ $69.95
Dac-Easy Payroll — $99 ___
Dac-Easy Word 11 — $99 ___
Dac-Easy Base — $99 ___
Dac-Easy Mate — $399
Dac-Easy Port —  $2995
Dac-Easy Pay. Tutor ___  $1995 ______
Dac-Easy Bonus Pack ___  $14995

$7.50

|
|
|
|
|
|
|
|
|
|
|
|
: Dac-Easy Acct. Tutor ___ $19.95
|
|
[
|
|
|
|
t

Method of Payment
Check ] Money Order
MC 1 AMEX 1VISA

Account # S

Expires _ —

Name

Company
Address
City
State ___Zip

Phone _

Computer Brand




WHAT'S NEW

SOFTWARE ¢ PROGRAMMING LANGUAGES AND AIDS

Two C Compilers

orland has announced

Turbo C, a C language
development system. The pro-
gram implements ANSI C and
supports Kernighan & Ritchie
C. Borland reports that the
system compiles at a rate of
7000 lines per minute on a
6-MHz IBM PC AT.

With Turbo C you can
choose to use an integrated
environment or a command-
line interface.

The integrated environment
comes with an editor, com-
piler, and linker. Its Run
operation recompiles all
necessary files, generates ex-
ecutable code, runs the pro-
gram, then returns to the user
interface.

In command-line mode you
can select compiler options
from the command line, the
integrated environment, or
from a configuration file—
without having to set environ-
ment variables, according to
Borland.

The built-in editor enables
you to call and toggle between
the editor and the message
window. The editor window
provides insert/overwrite,
auto-indent, and block
capabilities. The message
window displays error
messages. According to
Borland, Turbo C steps
through multiple errors, and
the interactive editor positions
the cursor in the source code
at the point of error.

Compiler options include an
in-line assembler, multiple
levels of optimization, genera-
tion of 80186/80286/8087 in-
structions, warning suppres-
sion, and multiple memory
models. A LINT facility that
supports ANSI protypes is
also provided. Other features
include a library that supports
the IEEE floating-point stan-
dard, support for UNIX-
compatible routines, sup-
plemental functions for BIOS
and DOS calls, and optional
Pascal calling conventions.
Price: $99.95.

Contact: Borland Interna-

tional, 4585 Scotts Valley Dr.,
Scotts Valley, CA 95066,
(408) 438-8400.

Inquiry 609.

ark Williams Company

has announced version
4.0 of the Let’s C compiler,
which, like Borland’s Turbo
C, runs on IBM PCs and sup-
ports Kernighan & Ritchie C.
The new version features in-
memory compilation and
development features such as
80286 code generation,
ROMable code, 8087 math
coprocessor support, large
and small memory models,
and an option for a large and
small model source-level
debugger.

The company reports that
the speed of the compile-edit
cycle has been increased by
more than a factor of two
because the compilation is
handled within RAM, and an
editor is integrated into the
compiler. The editor locates
source-code errors by flagging
the program and pulling the
source code into the editor at
that location. When you exit
the editor, the program
recompiles the code.

Price: $75.

Contact: Mark Williams Co.,
1430 West Wrightwood,
Chicago, IL 60614, (312)
472-6659.

Inquiry 610.

BASIC Programming
Language
for the Atari ST

ichTron has introduced

GFA BASIC, a high-
level language for the Atari
ST. Some of the commands in
the program let you incor-
porate routines from other
languages. GFA BASIC has a
command that lets you load
and execute a non-BASIC
Atari ST application from
within a BASIC program.
Another command calls a
routine written and compiled
in C. Both commands allow
full parameter passing,
according to MichTron. Other
commands include graphics,
UNIX-style DOS functions,

and new keywords.

With GFA BASIC, you can
incorporate the features found
in GEM, including windows,
drop-down menus, and alert
boxes. The program also
enables you to accept
parameters from the main
program and use local
variables. Line numbers are
eliminated with labels in their
place, and subroutines have
taken the form of procedures.
Price: $79.95.

Contact: MichTron, 576
South Telegraph, Pontiac, MI
48053, (313) 334-5700.
Inquiry 611.

Programming Know-
How in English

he expert-system shell Xi

Plus from Expertech
enables you to use plain
English to create knowledge
bases and applications that
check and share expert deci-
sion know-how. The program
is rule based and has extend-
ed inferencing, which includes
forward, backward, and
demon priority rules. Also in-
cluded are interfaces for ex-
ternal files, graphics, and
telecommunications.

The program runs on IBM
PCs and compatibles with at
least 512K bytes of RAM.
Price: $1250.

Contact: Expertech, 650 Bair
Island Rd., Suite 204, Red-
wood City, CA 94063, (415)
367-6293.

Inquiry 612.

Virtual Memory
Manager

apiens V8 is a virtual

memory manager for C
programmers designed around
a least-recently-used 1K pag-
ing system. The program
emulates an 80386 memory-
management system and offers
an 8-megabyte workspace.

The program runs on IBM

PCs with at least 256K bytes
of RAM and MS-DOS or PC-
DOS 20 or higher.

Price: $300.

Contact: Sapiens Software
Corp., PO. Box 7720, Santa
Cruz, CA 95061-7720, (408)
458-1990.

Inquiry 613.

Debugging with VIM

IM is an interpreter for

8088 machine code that
executes in virtual memory on
IBM PCs, XTs, ATs, and
compatibles with at least
320K bytes of RAM. The
VIM virtual debugging en-
vironment includes the ad-
dressing space of the pro-
cessor, so the program under
test can work with its own
copy of DOS, interrupt vec-
tors, RAM disks, device
drivers, and resident utilities.
Price: $69.
Contact: Digital Dispatch
Inc., 1580 Rice Creek Rd.,
Minneapolis, MN 55432,
(612) 571-7400.
Inquiry 614.

Locate Compiler
Syntax Errors
in QuickBASIC

B ascheck is a compiled
artificial intelligence pro-
gram designed to find com-
piler syntax problems in files
written to run with BASIC in-
terpreters. Written in Prolog,
the program writes a printable
.ERR file to your hard or
floppy disk when it locates il-
legal compiler syntax and
compiler switch requirements.
The program supplies line
numbers, commands, a state-
ment of the problem, and
suggested corrections. The
Sieve of Eratosthenes com-
piled with QuickBASIC and
Turbo Pascal are included.
Bascheck runs on IBM PCs
and compatibles with PC-
DOS or MS-DOS 20 or
higher.
Price: $59.95.
Contact: Haines & Associates
Inc., 12000 Westheimer, Suite
214, Houston, TX 77077,
(713) 493-3149.
Inquiry 615.
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WHY LOGITECH MODULA-
IS MORE POWERFFUL

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
Wy

HOMELAND OF MODULA-2
Return your Modula-2 Registration Card or
a reasonable facsimile? pastmarked 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,
California.
Second and Third Prizes: LOGITECH C7
Mouse or LOGITECH Bus Mouse with Paint
& Draw software —a $219 value. absolutely
free!
*WTite to Logitech. Ine. for i remstration card
facsimile.

Inquiry 159

PASCAL ORC

@ APPRENTICE PACKAGE $99

Everything vou 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 Plus 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.

@ 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 firest 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 vou can build true windowing into your
Modula-2 code. Reatures 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 Pascal 1s a registered trademark of Borland [nternatianal.

$

Call for information about our
VAX., VMS version, Site License, University
Discounts, Dealer & Distributor pricing.
To place an order call
toll-free:

800-231-7717

In Califarnia:

800-552-8885

YES' [ want the spellbinding power
o Of LOGITECH Modula-2!

[J Apprentice Package $99
O Wizards' Package $199
O Magic Toolkit $99
O Window Package $49
00 ROM Pkg/Cross RTD $299

Add $6.50 for shipping and handlinze. Calif. residents
add applicable sales tax. Prices vahd in US. only

Total Enclosed $

VISA O MasterCard [ Check Enclosed
Card Number Expiration Date
Signitture
Name
Address
Ciry State
iip Phone

LOGITECH

LOGITECH. Inc
805 Veterans Bivd. Redwood City CA 94063

Tel: 415-365-9852

In Europe:
LOGITECH SA. Switzertand
Tel: 41:21-879656 @ Teles 458 217 Tech Ch
Im Ttady:

Tel: 39-2-215-5622
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WHAT’S NEW

SOFTWARE © SCIENTIFIC AND ENGINEERING

Finite-Element
Modeling

CTRAN Plus is a

modular finite-element
analysis program that has
menus to assist you in
creating finite-element
models. You can call the
menus with the press of one
key, according to Brooks
Scientific, or you can type
commands if you prefer.

PCTRAN Plus runs on

IBM PC XTs, ATs, and com-
patibles with at least 640K
RAM, a floating-point chip,
and a high-resolution graphics
display card.
Price: $1295.
Contact: Brooks Scientific
Inc., 55 Wheeler St., Cam-
bridge, MA 02138, (617)
491-9220.
Inquiry 616.

CCICAP Analyzes
Linear Electronic
Circuits

With CCICAP you can
analyze circuits with up
to 100 nodes and 300 circuit
elements. The available circuit
elements include passive
elements of resistors,
capacitors, and inductors as
well as the four types of con-
trolled sources. Built-in
models are included for
operational amplifiers, bipolar
junction transistors, and filed-
effect transistors. Desired out-
puts are indicated using
voltmeter and ammeter
elements.

You can also use CCICAP
to analyze noise at any node
in the circuit. White noise
sources are included for all
circuit resistances, and white
and flicker voltage and cur-
rent noise sources are includ-
ed for active elements. The
noise calculations are per-
formed as part of the frequen-
cy analysis. You can also
calculate circuit time-domain
responses to impulse and step
inputs.

The program produces two
types of output: an ASCII file

Control ta Main Mem

PCTRAN Plus helps create finite-element models.

with the data in tabular for-
mat, or a binary data file for
use by a postprocessor.
CCICAP is not copy-
protected and runs on IBM
PCs and compatibles with at
least 440K bytes of RAM and
MS-DOS 2.0 or higher. It
will operate with or without
an 8087 coprocessor.
Price: $50.
Contact: Circuit Concepts
Inc., 6955 Santa Fe, Houston,
TX 77061, (713) 643-5451.
Inquiry 617.

Converting Units

nit*Assistant, a memory-

resident unit-conversion
program from Thermal
Systems Analysis Inc., breaks
down units into their base
units and then converts each
of them. It then determines
the appropriate factor for con-
verting the input units to the
output units. You can enter
the complete unit groups in
single lines using base unit
names, common abbrevia-
tions, prefix names and sym-
bols, and unit exponents. You
can also combine several unit
groups into one request.

The program runs on the
IBM PC, XT, AT, and com-
patibles with at least 256K
RAM and MS-DOS or PC-
DOS 2.0 or higher.

Price: $75.
Contact: Thermal Systems
Analysis Inc., PO. Box 193,

Broomfield, CO 80030, (303)
469-8507.
Inquiry 618.

Peregrine Falcon
Announces EGG

he technical word pro-

cessing program EGG
offers WYSIWYG editing,
enabling you to watch your
changes being made as you
edit complex math and
chemical symbols.

EGG offers 17 levels of
superscripting and subscrip-
ting on each line. You can
transfer multilevel formulas
and chemical structures as
complete units in horizontal
or vertical column block
moves throughout the docu-
ment. You can also incor-
porate word processing text
files into the program.

Peregrine also offers the
ChemLibrary ($125), which
includes 500 preformed
chemical structures and a
design kit of 100 characters
with which you can modify
and combine existing struc-
tures or create new ones.

EGG runs on IBM PCs,
ATs, XTs, and compatibles
with at least 256K bytes of
RAM and a graphics board.
The company recommends
24-pin printers for optimal
output.

Price: $495.

Contact: Peregrine Falcon
Co., 2330 Marinship Way,
Suite 307, Sausalito, CA
94965, (415) 331-8131.
Inquiry 619.

Fast Fourier Transform
Spectrum Analyzer

S ofcad Electronics has an-
nounced a spectrum
signal analyzer program that
you can use to analyze digital
and analog signals on an IBM
PC, Commodore 64, or Com-
modore 128. With FFTSA,
spectrum plots of amplitude
versus frequency will be in
discrete form, and if enough
points are taken in the
discrete plots, a Fourier
transform of the signal will be
produced by an accurate join-
ing of the ends of the discrete
lines. If the waveform you're
analyzing is a true repetitive
wave, the spectrum plot is a
Fourier series amplitude
representation.

The program includes
amplitude spectrum, phase
spectrum, and time plots.
Also featured are Hamming
and Hanning window func-
tions, disk save and load
functions, and functions of
AM, FM, triangular, sine,
and pulse waveforms.

According to Sofcad, plots
can be from 16 to 1024
points. The Commodore ver-
sion plots in the text mode,
and the spectrum is limited to
512 points.

The IBM PC version of
FFTSA requires 256K bytes
of RAM and a CGA for high-
resolution graphics printing.
The Commodore version re-
quires that you use a Simon’s
BASIC cartridge for plotting
on a monitor or television
screen.

Price: $99 for the IBM ver-
sion; $49 for the Commodore
64/128 version.

Contact: Sofcad Electronics
Inc., PO. Box 21845, Colum-
bus, OH 43221, (6i4)
488-3400.

Inquiry 620.

continued
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We put our money where
our Mouse 1s.

oo sum up my feelings about this mouse
and menu generating svstem: this is the one
[want.” Phil Wiswell

PC Magazine. Jan 27, 1987

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 toit.

MAXIMUM COMPATIBILITY

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

BEST MOUSE TECHNOLOGY

The opto-mechanicai 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 tool for all types of data eniry and
editing. We've even created a special mouse inter-
face for 1-2-3 which makes 1-2-3 users up to 30%
more productive!
BEST MOUSE SOFTWARE

“Logitech’s Plus Package adds an excellent
menu builder (with useful examples), a fast
windowing text editor. and an outstanding
Lotus 1-2-3 intertace. 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 160

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!

[t has all the features of the LOGITECH
C7 MOUSE, 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 Devel Corp. Generic
CADD is a trad k of Generic Sof Inc. PC Paintbrush is a
registered trademark of ZSoft Corp.

ICAL

=

TECHNOLOGY

YES!

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

I want the opto-mechanical
LOGITECH Mouse!

w Plus Software s19
O LOGITECH BUS Mouse
w'Plus Software and LogiPaint 149

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

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

Add $6.50 for shipping and handling. Calif. residents
add applicable sales tax. Prices valid in ULS. only.

Total Enclosed$
30-Day Money-Back Guarantee 3-Year Warranty

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

800-231-7717

Call toll-free in California:
O VISA i MasterCard O Check Enclosed

Card Number '-Emraiio:ll)_u/le
Signature - o
Name - - C——
Address B
cwy - “Stte
ii[? - Phone

DEALER INQUIRIES WELCOME

LOGITECH

LOGITIECH. Ine.
305 Veterans Blvd. Redwood City. CA 94063
Tel: 415-365-9852
In Europe:
LOGITECH SA. Switzerland
Tel: 41-21-879656 o Telex 458 217 Tech Ch
In ltaly:
Tel: 41-21-879656
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WHAT’S NEW

SOFTWARE e BUSINESS AND OTHER

Learning
Money Matters

oney Matters teaches

financial concepts in a
three-module set. Module 1
contains two disks and teaches
the structure of financial
statements. Module 2 contains
three disks and helps you in-
terpret financial statements.
Module 3 contains two disks
and offers lessons on financial
forecasting and budget con-
trol. The program, which in-
cludes color graphics,
operates on IBM PCs, XTs,
ATs, and compatibles.
Price: $300 for the three-
module set.
Contact: CBT Systems Inc.,
111 Speen St., Suite 510,
Framingham, MA 01701, (617)
879-7174.
Inquiry 621.

;a;i;ng Program
for MAP

S cientific Systems has in-
troduced MAP-Facts
Advanced Concepts, a
computer-based training pro-
gram for Manufacturing
Automation Protocol, the
standard developed by General
Motors. The program presents
an overview of factory com-
munications, from the Interna-
tional Standards Organiza-
tion’s seven-layer model for
Open Systems Interconnection
to implementation and perfor-
mance information.

As a reference aid, MAP-
Facts supplies up-to-date in-
formation on MAP specifica-
tions and descriptions of ter-
minology. As a training tool,
the program helps you work
on reaching measurable goals
by practicing on the informa-
tion covered in each topic.
Feedback helps you identify
areas that require further
study. Text and graphic screen
displays, on-line help win-
dows, and a glossary of
technical terms and abbrevia-
tions enable you to progress
at your own pace.
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To run the program you
need an IBM PC or compati-
ble with at least 256K bytes
of RAM, a CGA, and two
floppy disk drives or one
floppy and one or more hard
disk drives.

Price: $595.

Contact: Scientific Systems
Inc., One Alewife Place, 35
CambridgePark Dr., Cam-
bridge, MA 02140, (617)
661-6364.

Inquiry 622.

Bank Street Writer Plus
for Apple lis

B roderbund has an-
nounced the Apple

Ile, Il¢, and IIGS version of
Bank Street Writer. Bank
Street Writer Plus includes a
spelling corrector with a
60,000-word dictionary, an on-
line thesaurus, an editor, and
pull-down menus.

Price: $79.95.

Contact: Broderbund Soft-
ware Inc., 17 Paul Dr., San
Rafael, CA 94903-2101, (415)
479-1170.

Inquiry 623.

Macintosh Desktop
Publishing

F ullWrite Professional
offers word processing
and desktop publishing
capabilities with WYSIWYG
editing.

Some of the word process-
ing features include footnotes
and end notes, tables of con-
tents, indexing, spell check-
ing, hyphenating, outlining,

accessing style sheets, and
folding. You can also search
text attributes in any portion
of the document.

Desktop publishing features
include wrapping text around
nonrectangular sidebars, gut-
tering, kerning, and flexible
leading. You can also place
independently formatted
documents within the main
document, allowing for multi-
ple column styles on a single
page.

The program runs on 512K-
byte Macs.

Price: $215.

Contact: Ann Arbor Soft-
works, 2393 Teller Rd., Suite
106, Newbury Park, CA
91320, (805) 375-1467.
Inquiry 624.

Low-cost Graphics
Program

he Draftsman from Hire

Education lets you pro-
duce pie charts, exploded
pies, stacked and cluster bar
charts, scatter plots, and line
graphs. You can size and
move each graph and place
several on the screen at the
same time. In edit mode you
can draw on the screen,
embellish graphs, and create
organizational charts and
flowcharts.

You can import data from
dBASE 1II or Lotus 1-2-3. In-
put formats include DIF,
comma-delimited files, data
storage files, and keyboard in-
put. You can also use a
mouse for input.

The program also features a
slide-show mode that lets you

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 calls 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 to be considered for publication (at no
charge), send full information about it, including its price and an
address and telephone number where a reader can get further in-
formation, to New Products Editor, BYTE, One Phoenix Mill Lane,

Peterborough, NH 03458.

present slides in any sequence
and at any interval.

The Draftsman runs on
IBM PCs and compatibles
with at least 128K bytes of
RAM and a color monitor.
The company recommends
192K bytes of RAM and two
floppy disk drives or a hard
disk.

Price: $25.

Contact: Hire Education Inc.,
3631 Jenifer St. NW,
Washington, DC 20015, (202)
966-1635.

Inquiry 625.

Automate
for Small Businesses

HM & Associates has

unveiled a small
business order entry and bill-
ing program. Automate in-
cludes invoicing, billing, in-
ventory, and record-keeping
capabilities.

To keep track of your in-
ventory, at the time of sale
you enter quantity sold and
stock number. The program
checks your inventory and
enters an item description, the
price, tax, and totals. You can
also enter merchandise, labor,
services, payments on ac-
count, or payments to ven-
dors. When the sale is com-
plete, your inventory is up-
dated. You can print in-
dividual customer statements
as well. Also reported are
sales, costs, margins,
markups, and low stocks.

Automate handles 32,000
stock numbers, 999 customer
accounts, and 10 line items
per invoice. You can have up
to six windows with look-up
files on the screen at one
time for reference
information.

The program runs on IBM
PCs with 256K bytes of RAM
and a CGA.

Price: $149.95.

Contact: RHM & Associates,
913 Helen St., Midland, MI
48640, (517) 631-9334.
Inquiry 626.




1Base,dPen.

When the ball point pen was introduced, it immediately

became indispeizlosab:lg.c Never again would you have to * With Every dBase HI Plus,
struggle with leaky, messy fountain pens. The same is true Get a Cross Wﬁﬁng Instrument
for database management software. From its inception, FREE!

it has become a necessary part of the business Qe L

mainstream. At least that’s what anyone who’s ever used Quantities Limited

one will sav.

But, the most indispensable database of
all is dBase,” outselling all other
databases combined. And with good
reason. dBase is more powerful, more
flexible, has more features and is eas-
ier to use. And now it’s easier to learn
and more powerful than ever thanks to
its newest version, dBase III PLUS.
But that’s not all.

In honor of the dBase’s one
millionth sale, and for a limited time,
when you purchase dBase III PLUS
from Logicsoft we’ll include another
indispensable tool, the world famous
Cross*® pen. A free gift from Logic-
soft, the world’s largest direct dis-
tributor of computer products.
Logicsoft offers version guarantees
on all software, free overnight deliv-
ery, corporate volume discounts and
custom leasing programs making

us dStandard of the industry.

In fact, some people think we’re as
indispensable as the products we sell.
Or give away.
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The Largest Direct Distributor ; CROSS
of Software and Hardware Products :
...in the World.

1_800 645_349] Logicsoft is a Distributor for Over 250 Leading Manufacturers
and Publishers of Computer Products Including: Ashton Tate « AST
EY ‘STATSE 1 8?2;%215“69‘:)‘;3,\53;625139881‘33 » Compaq * Epson « Haves » IBM « Leading Edge * Lotus » Microsoft
ustomer Service: 1- Q 3 . A A .Ok'd t: .S aga .W dP rf t
110 Bi-County Bivd., Farmingdale, NY 11735 kR L

Logicsoft Europe BV: Eaarsjesweqg 224, Amsterdam Holland!
EUROPE: 020-83-4864 FAX #516-249-5289




Free on-site service an

IBM AT-30 Mb

© 8 MHz ¢ 512K * 30 Mb IBM Hard Drive
(Full Height, w/controller) « 1.2 Mb Half/
Height Floppy e Eight Expansion Slots
 IBM Enhanced PC Keyboard e Serial/
Parallel Adapter ¢ Free 90-Day On-Site
Service Contract ¢ Color or Monochrome
Monitor Available as Option.

 Purchase Price: $4,195

Lease for $171 per month

IBM XT 286—20 Mb

o 6 MHz * 80286 Based CPU o Zero Wait
States ¢ 640K « 1.2 Mb Half/ Height
Floppy e 20 Mb Full/ Height Hard Drive

o Serial/ Parallel Adapter  Eight
Expansion Slots- (5) 16-Bit, (3) 8-Bit
 |BM PC Enhanced Keyboard e Free

90- Day, On-Site Contract ¢ Color or
Monochrome Monitor Available as Option.
 Purchase Price $2,799

Lease for $110 per month

= wan,

IBM XT-20 Mb

* 512K * 20 Mb IBM Full Height Hard
Drive » 360K Floppy Drive Half/Height

» Eight Expansion Slots e IBM Enhanced
PC Keyboard ® Asynchronous Communi-
cations Adapter ¢ Free 90- Day, On-Site
Service Contract e Color or Monochrome
Monitor Available as Option.

 Purchase Price $2,299

Lease for $98 per month

AT&T 6300

* 640K RAM Memory * One 360K Flopp
Drive  Seven Expansion Slots e AT&T
Keyboard e High- Resolution Monochrom
Graphics Card e High-Resolution Mono-
chrome Graphics Monitor ¢ Serial &
Paraliel Ports e GW Basic and MS, DOS
» Free 90-Day, On-Site Service Contract
Color Monitor Optional.

e Purchase Price: $1,399

Lease for $60 per month

-

FREE ON-SITE SERVICE—

With the purchase or lease of
most systems you receive 90
days of free service at your
facility. Over 96 authorized
service centers to serve you
throughout the U.S. with an
average 4 hour response time.

FREE OVERNIGHT DELIVERY—

Buy it today, use it
tomorrow on
orders totaling
over $100. Due to
certain restrictions,
some bulk items
and orders under
$100 are shipped
UPS FREE (within
Cont. U.S.).

LOGICLEASE—

Allows affordable low
monthly payments, helps
eliminate equipment
obsolescence, offers
outstanding fiexibility
plus possible tax
benefits. 24 hr. lease
approval by phone
(on orders over $1000).

o

LOGICSOFT
CUSTOMER
SERVICES

LOWEST PRICE

COMMITMENT—

Because we are
the largest direct
distributor, our
buying power
allows us to offer
the lowest possible
prices on our wide
range of products.

TOLL-FREE
CUSTOMER SERVICE—

-7 On-line
computer system
allows instant
access to
customer
information.
Call 1-800-431-9037.

SYSTEM CUSTOMIZATION—

Your system customized

to your needs plus Free
48 hour configuration,
testing and burn-in
service so your system is
ready to run upon delivery.

© No surcharge ‘or MasterCard, VISA, American Express. C.0.D., money order, check or PO's (please call for price verification) ® No sales tax on orders shipped outside N.Y. State ® Please
add 2% for insurance and handling ($3.00 minimum) (int'l orders add'1)  We do not bil! until we ship. All products covered by mfg's warranty. Defective merchand.se may be returned for
repair of exchanye only. We do not guarantee compatibility. Any goods returned for credi are subject 10 a 10% restecking charge. All prices and policies subject to change without notice

=z



d overnight delivery

Increase your productivity and expand your
knowledge quickly and easily with state-of-the-art

TRAINING VIDEO CASSETTES AND DISKS

Cdex-intelligence SUDDEN KNOWLEDGE
On Disk Training Programs.
New Co- Residency Feature™ allows switching between
training program and application program. You can
immediatety practice skills acquired in the training program
through actual appiication program use
RETAL  LOGICSOFT
One person or an entire MICRO VIDEO Learning Systems e SIEES =
— staff can work smarter, are guaranteed because they're designed Stdtoments with Lotus 1-2-3  $148.95 $100
YT YT T YT TYYTYY : LUV i with companies like Ashton- Tate and Analyzing Sales Performance .
= RERRRRER :.-"‘5_'. \ ‘ &enseer' af?edctfazte;tus:(;? xm&z mn?:‘g‘;g::"s‘et ;20 with Lotus 1-2-3 $149.95 s109
- ese effective interactive, ; o
hands-on training programs VHS or Beta Plan with Lotus 1-2-3 $149.95 $109
right at your PC. Novice, s REWL  LosicsorT | IS T Sosss  sas
4 . - b
smpaq Deskpro Compagq Deskpro ITT XTRA XP Enhanced Leading Edge intermediate and exper- SR 5 S| gypoi s2495 589
b 2 ienced users of business IBM PC Primer $295 $259 Lotus 1-2-3 $99.95 $75
86 .40 M 286_40 Mb w o Mb MOdeI D . The 1-2-3 Learning Managing Your Business
_ software can profit by System Release (20) $495 $359 with Lotus 1-2-3 $149.95 $109
16, 8 & 4 HMz Clock Speeds * 1 Mb * 640K RAM Memory « 80286 Based IBM XT Compatible with speed of an AT e 512K RAM Memory * 1200B Internal learning to use the most Running MS DOS $495 $359 Muttiplan $99.95 $75
M Memory * 80386 Based CPU e One  CPU ¢ One 40 Mb Hard Drive * 512K of RAM Memory (Expandableto ~ Modem ¢ Two 360K Half/Height Floppy popular software quickly Multimate Advantage $495 $359 Symphony $124.95 $89
Mb Hard Drive (w/controller) e One (w/ controlier) e One 1.2 Mb Half/Height 640K on Mother Board) » 80286 Based Drives © Four Expansion Slots ¢ Keyboard and with measurable Symphony $495 $359 Word Perfect $124.95 $89
? Mb Half/Height Floppy Drive Floppy Drive » Seven Expansion Slots CPU running 81 6 MHz » One 20 MB o Text Display Card ® Monochrome Monitor i A Wordstar $124.95 $89
6 Expansion Slots « Compag 101 Key e Compaq Keyboard * Graphics Card Hard Orive  One 360K Floppy Drive o * One Serial Port and Parallel Port - Lol Tl bt
hanced Keyboard ¢ One Serial One o One Parallel Port » Free 90-Day, On- 5 Expansion Slots e ITT Keyboard o e Software Bundle * Color Monitor i SHES20 1hen puchased wih ComRERIg SAIEISS

rallel » Color or Monochrome Available  Site Service Contract ¢ Color or One Serial Port (] One Parallel Port e Option Available.

Option. Monochrome Available as Option. Color or Monochrome Monitor Available * Purchase Price: $1,375
Purchase Price: $5,349 * Purchase Price: $3,895 é.ls P(‘J'[:‘t:i't::s.e Prica: $2.199 Lease for $ 59 ver month . =
ase for $203 per month Lease for $154 per month Lease For $9.leer month aseto i Fl'ee Ovel'lllght dellvel'y on SOftWCI'e

for all your IBM PC applications!

WORD PROCESSING Reflex................. 95  Harvard Pro Pub. . Low Price Calll PROJECT MANAGEMENT
Display Write IV . . . . ... $339 Revelation. ... ......... 519 Page Maker . . Low Price Call!l  Haryvard Total 2. Low Price Call!
Microsoft Word 3 . . . . . .. 279 DATABASE MGMT. Ventura . .. .. Low Price Call!  picrosoft Project . . . . . . . $239
Multimate Advantage . ... 309 ADD-ONS Super Project Plus . . . . .. 295
Office Writer . ... ....... 269 Ciipper ... ........... $3s9 QGRAPHICS Timeline ... ........... 235
PFS Professional Write. . . 115 dGraph lll ... . ...... ... 149 Chartmaster ... ... ... $215  EINANCIAL
Volkswriter 3. .. .. ... ... 139  Ext. Report Writer. . . . .. .. 99 Diagram Master . . . ... .. 195 -
Word Perfect. . .. ... . ... 209 Genifer.......... .. ... 209 Energraphics (NEW). ....309 Managing Your Money .. $115
Wordstar. .. ........... 179  Quickcode Il .. .. .. ... 149 Freelance Plus ... .. ... 319 DoilarsN Sense........ 107
Wordstar ProPak . . .. ... 239 QuickReport .......... 149 Harvard Presentation . . . . 249
Worg::ar 20002000 bie ggg Quacksnv;'f ,,,,,,,,,,,, 379 m_ap Mafftce:l;] oaaane gg ;;chmlr'yN“NG o
orastar us..... SPREADSHEET/ ICrOSO! ant......... W79 = LT e VS
XY Write lll .. .......... 219  )NTEGRATED Sign Master .. .. ... . ... 149 Computer e I
Ability ... ... ... .. $ 69 Great Plains . .. ... ... .. 449
WORD PROCESSING CAD/CAM
H : H Enable ............... 349
lve Chip/ Zenith Z-181 Toshiba Laptop Toshiba 3100 Laptop L = iR L 419 AuoCAD25 $2.195 :’:":';ff“:’: "‘:‘2 ----- 419
H . . Fancy Font (FX) .. ... .. $139 1.2.3 000 29 uto asic........ 247 TILIT
y "yun‘.' I'.Php (Dual Fioppy) T- I Ioo Pl"s (Dual Fioppy) © AT Power in a Compact Size » Gas Punctuation & Style . . . . .. 75 kA?Ll::soﬂzMsumpmn ..... :131 9 Drafix1............ ... 229  Carbon Copy ... ... .. $139
IMPC/XT * 640K RAM Memory « CMOS 8083 « 640K RAM Memory  CMOS 80C86 alasma S.crgen 'g MH’Z( ;|640K RAM Turbo Lightning ... ... ... 59 PFS First Choice ... .. ... 95 Generic CAD........ ... 79 Concurrent PCDOS. . . .. 249
R 8 t 4.77 MHz ¢ Two 720K 35" R ing at 7.1 MHz * Two 720K 35" emory ne 35 72| oppy Drive Word Finder . . .. ...... .. 55 Smart |ntegrated ...... 459 Pro DGSIgn n.......... 179 Copy WPC........... .. 35
mpme PULLYESGS gl . unming at /. R 3. * 10 Mb Hard Drive o Parallel/ Serial Port. Word Perfect Library . . . . . . 69  Supercalc IV (NEW) 285 Crosstalk XVi ... 99
Floppy Drives » Supertwisted Backlit LCD  Floppy Drives » One Expansion Slot « Purchase Price: $3,599 s pe hony 259 LANGUAGES Dan Bricklin's Dem 65
2K RAM Memory e 4.77 MHz « One Screen ¢ RGB/Monochrome Composite © TOSHIBA Keyboard e LCD Display ) DATABASE MGMT. ymphony ............ BASIC Compiler (VS) . §245 D;T( o"[';m:g-: h mo...... 4
OK Hatf/Height Floppy Drive e Six Card * One Parallel and Serial Port * Color Graphics/Monochrome Composite L ease for $I42 per month Cornerstone . . .. ... .. $ 69 SPREADSHEET ADD-ONS - Compiler ?MS) (40)....279 Fastback............... 95
pansion Slots e Low Profile Keyboard «  ® Clock Calendar  Extemal Floppy Drives  Card  One Parallel and Serial Port . dBase lPlus ... ... 419 HAL......... oo0o0aG $109  C5gol Compiler (MS). . 425 Microsoft Windows . . .. 67
rial/Parallel Ports ¢ 130 Watt Power Optional e Carrying Case Included. * Clock Calendar « Extemal Floppy New NEC MMM d Base Ill Lan Pak .. 595 Lotus Repofn Wntzer ...... 39 FORTRAN Compiler Norton Commander . . . 49
pply * High Resolution Monochrome ~ * Purchase Price: $1,849 Drives Optional. « Supertwisted LD Screen » 9.45 + Foxbase Plus .. ........ 259 Juickcodefor1-2-3 ... My 217 Norton Utilities . . ... ... .. 55
d RGB Display Card Standard. * Purchase Price: $1,799 4.77 MHz Clock Speeds » 640K RAM Knowledgeman/2. .. .. .. 309 oot ¥ees 49 |Lattice C Compiler .. .. . 259 PCDOS32............ 85
cs: $669 Lease for $79 per month Memory » Two 35" 720K Flonoy Drives PFS Professionai File ... 145 ~Smant Notes. ... o2 Macro Assembler (MS)....97 Prokey40. ... .......... 79
Purchase Price: Lease for $76 per month Y ~ PPy Paradox .............. 449  gPPAdshest Audlior.. ... g2 Pascal Compiler (MS)....183 Remote... ........ ... 99
« Purchase Price: $1,699 Powerbase . ... ..... 185 ==L L LIS L Quick Basic (MS). . ... ... 67 Sidekick . . ............. 47
Q&A.... .. .......... 245 DESKTOP PUBLISHING True Basic............. 119  Superkey . ............. 45
R: Base 5000 ........ .. 265  Click Art Personal Turbo Pascal (plus BCD Traveling Sidekick. . . ... .. 55
R: Base SystemV ... ... 359 Publisher. . ... ... .. $115 &8087)............ .. 65 XTREE................ 39

2 NEW FREE CATALOGS. CALL TODAY! 1-800-645-3491

e Brand new Programmer’s Language and Utilities Guide » A * Brand new Productivity Guide ¢ Full line catalog of software

convenient and valuable listing of timesaving tools for the enhancements for the business professional e Full descriptions of

programming professional ¢ Complete with product description templates, memory management, menu management, backup
software, training, and much more.

Circle #400 on reader service card.

10 Bi-County Blvd., Dept. 543

For Orders or Technical Assistance,
‘armingdale, NY 11735

calt: (516) 249-8440

To order, call our National Hotline:
1-800-645-3491

ow York o 516- 249 - 8440 San Francisco » 415621 - 4411 Boston » 617-247- 6406 Chicago ¢ 312. 3720939 Boca Raton © 305- 492 - 3300 Houston » 713. 227 - 0201 Europe » 020-83 48 64
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5 YEAR WARRANTY

Look for the items printed in red

to identify

Logicsoft's own line of

computer hardware products.
They are fully compatible with, but
priced weli below, the major
manufacturers. You save—not by

our use of

inexpensive labor and

parts—but through state-of-the-
art technology.

Each product carries our

5 year unconditional replace

or repair warranty. )

\_

4 NEW Logical Alternatives )
From Logicsoft

SUPER HIGH RES LOGIC DISPLAY

This low cost MultiSync alternative is perfect
for any application requiring superior
resolution and wide scan frequencies.

® 26 MHz Band Width ¢ Emulex, Persyst
BoB, BoB 16 Adapters or Equivalent

¢ Seven Color Monochrome/ 16 Colors

¢ Resolution 800 H. x 400 V. (Non-
interlaced) ¢ Display Area 245 mm. x

170 mm. ® Scan Frequencies-24.83 KHz H.

50/60 Hz V. ¢
Negative TTL

Connector-9 Pin D Shell ¢

$499

Levels.

:vl Y_'IIII',II;II.'}L«I'H\'I.,I s
MM gl A

20 FUNCTION ENHANCED
LOGIC KEYBOARD

Features enlarged “return” and shift keys for
superior keyboard handling: ¢ Compatible
with XT ABD AT Type System and Fully
Compatibles * Separate Numeric & Cursor
Control Keypads ¢ 105 Key Layout ¢ Cable
Exit from Right or Left Side ¢ 28 mm. Rise
Height 20 Function Keys ¢ Key Function

Status Lights.

The Nation’s largest selection of peripherals
and free overnight delivery!

$99 )

PRINTERS*

EPSON
EX 800 (80 column, 300 cps)
.............. Low Price Call!
EX 1000 (136 column,

300 cps) ..... Low Price Call!
FX-85(80 column) Low Price Call!

FX-286 (136 column)
.............. Low Price Call!

LQ 1000 (136 column)

.............. Low Price Call!
LQ 2500 (136 column,
324cps)..... Low Price Call!
NEC
Pinwriter P-5 Series
.............. Low Price Cali!
Pinwriter P-6 . . . ... ... .. $489
Pinwriter P-7 .. ... ... ... .. 669
P6 Color Printer . . . ... ... .. 599
P7 Color Printer . .. .. ...... 799
OKIDATA
182 Plug &Play . .......... 259
192 Plus (IBM) . .. ......... 379
193 Plus (IBM) . .. .. ....... 558
290 Series . .. .. Low Price Call!
2410P Plug & Play . .. . .. .. 1759
PANASONIC
KX1080i................ 219
KX1091i.............. .. 299
KX1595 ... ... ... ........ 549
TOSHIBA
P/IS321(BM)............ 489
P34 ... ... ... 695
P/S351(IBM). ... ... ... 1049
CITIZEN
MSP10 ... ... ... ... .. ... 299
MSP15 ... ... ... ... ...... 399
MSP20 ... ... ... ... .. .. 339
MSP25 . .. .. .. ... ... ... 499
Premier35. ... ... ... ... .. 509
PRINTER BUFFERS
QUADRAM
Microfazer Series
.............. Low Price Call!
LASER PRINTER*
CANON
Laser Printer LBP8A1 . . .. $1985
Laser Printer LBP8A2 . . . . . 3089
HEWLETT PACKARD
LaserdJet ... ....... ... .. 2489
LaserJetPlus .. .. ... ... 3199
Laser Jet 500 (+)......... 4299
PLOTTERS"
HEWLETT PACKARD
T475A . ... ... .. $1629
7550 . ... 3275
HOUSTON INSTRUMENTS
DMP40 ... .. ... .. .. ... .. 855
DMP41 . . ... . ... ... .. 2549
DMP42 . . .. .. .. ... .. 2549
DMP51 .. . . ... ..... .. 3789
DMP52 .. .. ... ... .. .. 3789
DMPS2MP .. ... . .. ... .. 4259
MONITORS"*
AMDEK
Color 600RGB .. ... ... .. $349
Color 722 (EGA Comp.) . . . . . 499
Color725 . ... ... ... ...559
12" Amber 310A . . . ... .. .. 149
IBM
Color Monitor . . . .......... 525
Monochrome Monitor. . . . . .. 209

Enhanced Color Display . . . . 679
NEC

Multi-sync color

w/swivel base ... ...... $599
PRINCETON GRAPHICS
RGB HX-12 (690x240) . . . .. 449
RGB HX-12E (EGA Comp.). .535
RGBSR-12....... ... .... 569
RGBSR-12P ... ... .. .. ... 689
AmberMax 12E....... .. .. 165
QUADRAM
Amberchrome 12" ... ... .. 145
Enhanced Graphics

Monitor w/swivel . .. ... .. 525
TAXAN
660 12"EGA ... ... ... ... 525
72014"CGA .. ........... 399
11812"Green. . ........... 109

MULTI-FUNCTION BOARDS
AST RESEARCH

Six Pack Premium .. .. .. .. $319
Six Pack Plus (384K) . . . . ... 239
Rampage w/256K .. .. ... .. 249
Rampage (AT) w/512K. . . . .. 449
Advantage (128K) ... ....... 369
/O Mini Half Card. . ... . ... 119
HHOPlusll ............... 125
COMPUTER PERIPHERALS
Overachiever 512K. . . ... ... 349
LOGICSOFT

Logic Board (Lotus/intel/
Microsoft Expanded
memory specification) . . . $139

Logic (AST Compatible) Multi-
function Board w/@K 99
w/384K 155

Logic (AST Compatible) AT
Multifunction Board w/128K
(Expandable to 2.0 Mb) . . . 199

Circle #400 on reader service card.

Logic (AST Compatible)
576K Ram Board 2 Card

w/0K .. 49
w/384K .. 115
w/576K . 139
Logic (AST Comp,) |/O

Mini Half Card 105
TECMAR
Captain (384K) . ... ... ... .. 219
QUADRAM
Quadboard (384K) . .. ... ... 199
Silverboard. . . ............ 185
Emsw/256K .. ... ... .. .. .. 349
Liberty (AT) 128K

6-8MHz). ... ... ... . ... 315
INTEL
Above Board (PS/AT)

w/128K. ... .. Low Price Call!

(PC) w/64K . ... Low Price Call!
(AT)w/128K. . . .Low Price Call!

(PS)64K ... .. .. Low Price Cail!
(PS) 256K . . . . .. Low Price Call!
8087-2 Math

Co-Processor. .. ........ 179
8087-3 Math

Co-Processor. .. ........ 139
80287 Math

Co-Processor. .......... 199
TURBO CARDS
EVEREX
Excelerator . . . . . Low Price Call!
MAYNARD
Surprise.............. .. $219
ORCHID
TinyTurbo . .............. 429
Turbo EGA . . ... ... ... .. 575
WAVEMATE
Bullet 286 . . . . .. Low Price Call!
GRAPHICS BOARDS
AST
Preview ... ............. $239
Six Pack Premium/EGA
.............. Low Price Call!
ORCHID
TurboEGA .. ....... ... ... 569
Evergraphics . . .. ... .. ... 106
HERCULES
Monochrome

Graphics Card . .. .. ... .. 199
ColorCard............... 155
Graphics Card Plus . . . .. . .. 195
LOGICSOFT
Logic (Hercules Comp.)

Color Graphics Board 85

Logic (IBM (Comp.) Enhanced
Graphics Adapter (EGA). . . 249

Logic (Hercules Comp.)

Monographics Board 89
PARADISE SYSTEMS
Auto Switch EGA Card . . . .. 369
Moduiar Graphics Card . . . . . 249
Color/Mono .. ............ 139
QUADRAM
EGA Pius Graphics . . ... ... 339
VIDEO 7
VEGA (2Card) . ... ....... 339
VEGA Deluxe ("2 Card) . . . . . 369
TECMAR
Graphics Master . ... ... ... 475
EGAMaster. .. ... ... ..... 275
COMMUNICATIONS BOARDS
AST
5351-11Plus............ $655
5251-11 ... ... ... ..., 609
DCA
IRMABoard.............. 779
MODEMS
AST
Reach 1200 Half Card . . . . . $225
EVEREX
EvercomlIl . ... .. ... ... ... 149
HAYES
Smartmodem 1200 . . ... ... 389
Smartmodem 1200B

w/Smartcom il . ... ... .. 359

o abi .

Smartmodem 2400 . ... .. 559

Smartmodem 24008
w/Smartcom i . ....... .. 559
LOGICSOFT

Logic (Hayes Comp.) 12008
Internal Modem with Mirror
(Crosstalk Clone) Software . 129

Logic (Hayes Comp.) 1200

Baud External Modem 169
Logic (Hayes Comp.) 2400

Baud External Modem . 309
Logic 2400B Internal Modem

2400B w/ Software 299
PROMETHEUS
Pro-modem 1200. ... ... ... 289
TOSHIBA
1200B Laptop Modem
(TMOOPlus) . ........... 329
VEN-TEL
PC Modem 1200 Half Card . . 359
1200Plus................ 329
MOUSE INPUT DEVICES
MOUSE SYSTEMS

PC Mouse w/DR Halo 2 . . . $109
MICROSOFT

Microsoft Mouse (Serial) .. .. 135
Microsoft Mouse (Buss) . . . . . 125
SURGE PROTECTORS

KENSINGTON MICROWARE

Masterpiece Plus . . .. ... .. $119
CURTIS

Diamond ................. 36
Ruby ... ... ... ... ..... 59
KEYBOARDS

KEYTRONIC

5151 (Deluxe) .. . ......... $169
5153 (w/touch Pad) . . .. .. .. 279
3270PC. ... ... ... 235
5151 (AT&T) .. ............ 189
Keytronic Jr. 5151 . .. ... .. .. 169
MEMORY STORAGE

IOMEGA

Bernoulli Box (10 + 10) ... $1999

Bernoulli Box (20 Mb) . . . .. 1799
Bernoulli Box (20 + 20)....2499
Bernoulli Box Plus . . . .. ... 4199

HARD DISK DRIVES

MOUNTAIN COMPUTER
Hard Drive Card (20 Mb)
or (30 Mb) . . . . Low Price Call!
PRIAM CORP.
60 Mb Internal Hard Drive . $1389

Innerspace ID40MDb . . . .. 1349
PLUS +
Hard Card 10Mb. .. ... ....399

Hard Card20Mb. . .. ... . .. 67!
SEAGATE

WOMb 2 Htint .. ... ... ... 44¢
20Mb 2 Htint ...... ... .. 46¢
30Mb 2 HtInt...... .. .. . 53¢
20Mb Full Ht (AT) ... ... ... 59¢
30 Mb Full Ht (AT) . .. ... ... 74¢
40Mb Full Ht (AT) . . ... .. .. 78¢
80 Mb Full Ht (AT) .. ... . .. 134¢
CORE

20 Mb int (AT) .. . . Low Price Call
30 Mb Int (AT). . . Low Price Call
40 Mb Int (AT) . . . Low Price Call
72 Mb Int (AT) . . . Low Price Call

CARTRIDGE TAPE BACK-UP

IRWIN
Irwin 110 100 Mb Int . . . . . . .. $35¢
20MbiInt. .. ... ... ... .. 48¢
20 Mb 325 (AT)Ext. D .. . . .. 59¢
SYSGEN
Image Tape Backup

WOMbInt ... ... .. ... .. 78¢
Image Tape Backup

20MbiInt ... ... ... ... 59¢
Image Tape Backup

20MbExt.......... .. .64¢
TECMAR
QICB0AT(Int)........... 123¢

QIC 60 Ext Tape Backup . .. 157¢
QIC 60 Host Adapter Card . . . 12¢

CORE
60 Mb Ext .

FLOPPY DISK DRIVES

Panasonic 360 K %2 Ht . . .. $11¢
Tandon TM-100 360 K F/Ht . 11¢
Tandon TM-100 360 K 12 Ht . . 9¢
Toshiba 360 Kz Ht . . . .. 10¢

BACK UP POWER SUPPLIES
DATA SHIELD

S00WtAT)............ .. 56¢
800 WH(AT) . ... .......... 61¢

*Due to weight restrictions, Printers and Monitors and some misc. bulk items are shipped UPS —free. All prices and policies subject to change without notice



EVENTS AND CLUBS

EVENTS

1987 East Coast Logo Conference, Ar-
lington, VA. Jean-Paul Emard, Meckler
Publishing, 11 Ferry Lane West, Westport,
CT 06880, (203) 226-6967. April 2-4

CHI and GI ’87: Special Combined Con-
ference on Human Factors in Computing
Systems and Graphics Interface, Toronto,
Ontario, Canada. Wendy Walker, Confer-
ence Coordinator, CHI & GI ’87 Confer-
ence Office, Computer Systems Research
Institute, University of Toronto, 10 Kings
College Rd., Room 2002, Toronto,
Ontario, Canada M5S 1A4, (416) 978-
5184, April 5-9

Fourth Annual International Conference
on Technology and Education, Fort
Worth, TX. Fran McGehee, Marketing In-
formation, Tandy Corp./Radio Shack, 1800
One Tandy Center, Fort Worth, TX 76102,
(817) 390-3487. April 7-9

Satellite Communications Status ’87:
Technology, Applications, and Markets,
New York, NY. Susan Smith, Industry
Representative, Frost & Sullivan Inc., 106
Fulton St., New York, NY 10038, (212)
233-1080. April 9-10

Type-X 87, New York, NY. TypeWorld
Exhibits, P.O. Box 170, Salem, NH 03079,
(603) 898-2822. April 9-11

Twentieth Small College Computing
Symposium, St. Paul, MN. Dr. G. Mi-
chael Schneider, Department of Computer
Science, Macalester College, 1600 Grand
Ave., St. Paul, MN 55105, (612) 696-6287.
April 10-11

RAINBOW(fest, Schaumburg, IL. Rain-
bow Magazine, The Falsoft Building, 9509
U.S. Highway 42, P.O. Box 3885, Prospect,
KY 40059, (502) 228-4492. April 10-12

Trenton Computer Festival '87, Ewing
Township, NJ. Department of Electronics
Engineering Technology, Trenton State
College, Hillwood Lakes, CN4700, Tren-
ton, NJ 08650-4700, (609) 771-2487.
April 11-12

Alaska Association for Computers in
Education (AACED ’87), Anchorage,
AK. Dennis Dempsey, AACED Confer-
ence Chairman, Homer High School, 600

April 1987

East Fairview Ave., Homer, AK 99603,
(907) 235-8186. April 16-18

Perscomp ’87, International Conference
on Personal Computers, Sofia, Bulgaria.
Dr. Marcel Israel, ITKR/BAN, Acad. G.
Bonchev Str., bl.2, 1113 Sofia, Bulgaria.
April 21-24

CADDM ’87: First International Confer-
ence on Computer Aided Drafting, De-
sign and Manufacturing Technology.
Beijing, China. Automation Technology In-
stitute, P.O. Box 242, Pebble Beach, CA
93953, (408) 624-5892. April 21-25

Artificial Intelligence and Advanced
Computer Technology Conference and
Exhibition, Long Beach, CA. Tower Con-
ference Management Co., 331 West Wesley
St., Wheaton, IL 60187, (312) 668-8100.
April 22-24

Integrating On-Line Communication
Technologies: Bringing the World to Your
School, Stillwater, OK. Connie Lawry, As-
sistant Director, Education Extension,
Oklahoma State University, 108 Gunder-
sen, Stillwater, OK 74078, (405) 624-
6254. April 23

1987 Annual Systems Conference,
Louisville, KY. Richard B. McCaffrey, As-
sociation for Systems Management, 24587
Bagley Rd., Cleveland, OH 44138, (216)
243-6900. April 26-29

Seventeenth International Symposium on
Industrial Robots, Chicago, IL. Paula
Harrington, Society of Manufacturing En-
gineers, One SME Dr., P.O. Box 930,
Dearborn, MI 48121, (313) 271-1500, ex-
tension 297. April 26-30

DEXPO South 87: Twelfth National
DEC-Compatible Exposition, Nashville,
TN. Expoconsul International Inc., 3 Inde-
pendence Way, Princeton, NJ 08540, (609)
987-9400. April 28-30

Ifyou sendnotice of your organization ’sT
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, NH03458.

CLUBS

European PROFS (Professional Office
System—IBM) User Group, PROFS Sec-
retary, Rutherford Appleton Laboratory,
Chilton, Didcot, Oxfordshire OX11 0QX.
United Kingdom. 0235-21900. extension
6456.

System Operators Quarterly (SOQ) club.
send SASE to Brett W. Wagner, 1375 South
Lyn Circle, South Euclid, OH 44121.

Hi Society, newsletter of Houston's Epson
Users Society; QX-10 Users, Epson Users
Society, P.O. Box 37049, Houston, TX
77237.

Apple Fontrix Club, for users of Fontrix
from Data Transforms of Denver; P.O. Box
29857, Thornton, CO 80229-0857.

Sacramento Amiga Computer Club
(SACC), P.O. Box 19784, Sacramento, CA
95819-0784, (916) 944-7400.

NEC PC-8000 Users Group of QLD,
David Clark, P.O. Box 281, Upper Mt.
Gravatt, 4122, Queensland, Australia.

The Catalyst BBS, 4 Teddington Rd.,
Rondebosch 7700, South Africa, (012) 69
2792.

Charleston Amiga Users Group, 1030 Ft.
Sumter Dr., Charleston, SC 29412, BBS:
(803) 571-6030.

Color Computer-Milwaukee Users
Group (CoCo-Mug), John Dais, 3784
North 73rd St., Milwaukee, WI 53216.

SPE Microcomp News, the newsletter of
the Society of Petroleum Engineers (SPE)
Microcomputer User Group; P.O. Box
833836, Richardson, TX 75083-3836.

Micropsy, users group for use of computers
in psychology, counseling, therapy, and re-
search; Martin Schaaf, 32 Crest Rd., San
Anselmo, CA 94960.

Investors’ User Group, 2252 Main St.,
Suite 15, Chula Vista, CA 92011, (619)
423-0538.

Between Bytes, journal of the Jersey Atari
Computer Society (JACS); P.O. Box 710,
Clementon, NJ 08021. m
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GRAPHICS
EPGA - Professional Graphics Adapter
B Compatible with the IBM* PGC
¥ Fits into a single slot
8 Displays 640%480 graphics in 256 colors
B Emulates CGA, Hercules® and MGA modes
Micro Enhancer
B Compatible with the IBM EGA
B Supports 640x350 graphics in 16/64 colors
B Half card fits in a short slot
® Emulates Hercules and CGA modes
Everex Edge
B Displays 3205200 graphics in 16 colors
® Runs HGA 720x348 monochrome graphics
B Runs Lotus 1-2-3* and Symphony® in 132 columns
W Parallel port and light pen connectors

EPGA

Everex Edge

Excel Stream 60-8

Discover The

STREAMING TAPE

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

¥ 60MB cartridge Backup

& 20MB cassette Backup

® Automatic Scheduler

¥ File Restore from Image backup

B Backup across networks
SMB,/min speed

¥ Multiple datasets and tapes

® Image and File records on the same tape

B Context sensitive help

® Nestable and movable windows

 Extensive diagnostics

B Easy instaflation program

Evercom

Quality, Price

COMMUNICATIONS
Evercom 24 Modem

¥ International operations at 2400 bps

B Compatible with Haves® AT command

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

¥ Automatic answer and voice/data switching
® Phone off-hook detect

¥ Runs in slot & of IBM XT*

® Runs with multi-line phones

Evercom 12 Modem

# 300/1200 hps speed -on 4 short card

B Hayes and Bell 2124 compatible

® Supports tone and pulse dialing

¥ Automatic answer ad voice/data switching
¥ Bitcom software inchided

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., IBM 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 registered trademarks of Lotus Development Corporation, Hayes is a registered trademark of Hayes Microcomputer Products. Inc .
UNIX is a registered trademark of AT&T Bell Labaratories, and XENIX is a trademark of Microsoft Corporation €1987 EVEREX Systems, Inc. All rights reserved



Everex Difference

and— Performance. Inquiry 106 for End-Users. Inquiry 107 for DEALERS ONLY.
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MULTIFUNCTION HARD DISK DRIVES OEM PRODUCTS
Excelerator 20MB Hard Disk Subsystem EV-826 Tape Formatter
W 80286 8MHz processor replaces 8083 on PC/XT* # 20MB storage B Onboard 8K RAM for data buffer
B 33% faster than standard IBM AT® ® ST-506/ST-412 interface B Standard QIC-36 drive interface
B Add up to 640K of cache RAM memory ¥ Internal or external models W QIC-02 interface for host adapter
B Socket for 80287 math coprocessor B 65 msec average access time EV-332 Hard Disk/Floppy Controller
Magic /O Hard Disk Drive Subsystem - RLL B Reduced height
B 1/0 plus clock/calender ® Half-height, 30MB capacity B ST506/412 interface supports 2 hard drives
B For XT/AT and compatibles ¥ 65msec average access time B 2:1 interleave factor
B Seria! ports COMI1-COM-4 M ST 412 interfice at 7.5Mb/sec B 32 bit ECC
B Parallel ports LPT1-LPT3 B [4.8W power consumption B Supports 2 floppy drives
W Software included High Capacity Disk Drives EV-1800 AT Mother Board
Magic Card 16 ™ 72/80MB formatied capacity B 10MHz zero wait state 80286 CPU
B {p t0 2MB of extended memory for AT W ST412 interface B 512K RAM, expandable to IMB
B Flexible memory addressing ¥ 30 msec averige access time B Six 16-bit and two 8-bit slots
B CGonfigurable parallel and serial ports B Ideal for multi-user systems B 1/0 ports and clock calendar

Excelerator Everdrive 20MB

- -’
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Everdrive 30MB

Magic 1/0

&

Magic Card 16 Everdrive 72/80MB EV-1800 ;

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

EVER for EXcellence
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Modems Can’t Wait
Dear Steve,

A few nights ago, a friend and I were
discussing an annoying problem: the in-
teraction between call waiting and
modems. Call waiting is very nice to
have, but if I am accessing another com-
puter through my modem when a call
waiting signal comes through, I usually
end up getting disconnected.

Is there a way to filter out the call wait-
ing signal before it reaches the modem?
Also, I would like to find out more about
the telephone system; can you recom-
mend any sources?

Robert Wayment
Fairfax, VA

1 have received a number of letters from
modem users with the same complaint. At
present, there is nothing you can do to
eliminate the problem short of dropping
the call waiting feature or having a sec-
ond phone line installed without call
waiting.

A device to filter out the call waiting
signal during a data communication ses-
sion would require some complex filter
design and intelligence—some of the
tones used during data communications
can approximate those used by call wait-
ing. The device would have to know if a
tone belonged to the data stream or to the
call waiting signal.

The easiest publication on telephone
electronics to obtain (and the most af-
fordable) can be purchased at your local
Radio Shack for $3.49: Understanding
Telephone Electronics (item number 62-
1388). The book was originally devel-
oped and published by the Texas Instru-
ments Learning Center.—Steve

Above Board Incompatibility
Dear Steve,

I bought an Intel Above Board PS a few
months ago to use in my Zenith 158 com-
puter. It works perfectly at S MHz, but at
8 MHz it decides that there is no ex-
panded memory present and refuses to
load the device driver.

Zenith was unable to help, since they
were unfamiliar with the board, and it ob-
viously wasn’t a problem with the com-
puter. Intel simply said the board isn’t
designed to work at 8 MHz and that I
should just use it at S MHz.

This is obviously a poor solution, since
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it forces me to use the computer at less
than its full capability, not to mention the
additional expense I incurred buying the
8-MHz 8087.

Even though the computer uses 150-
nanosecond chips, I tried 120-nanosec-
ond chips in the Above Board to see if
they would work, but with no success.
Can you suggest what else to look for on
this board that might be causing the prob-
lem? Obviously, something on it will not
work at 8 MHz.

George W. Snavely Jr.
Ponca City, OK

1've heard several reports of problems
with expanded storage boards failing at
higher clock speeds. Now that IBM has
come out with an official 8-MHz AT
board, manufacturers are scrambling to
make the changes necessary for proper
operation with the faster clock, but that
doesn’t help you any.

It is not a simple matter 10 tweak a
board to run 33 percent faster than the
original design. Changing the RAMs was
a good first shot at the problem, but
nothing else is that easy, particularly be-
cause the logic chips are soldered in
place. You could very well wind up with a
mutilated board that works neither fast
nor slow.

In short, I think that the only practical
thing you can do is sell the board and buy
one that’s rated for 8 MHz. The June 10,
1986, issue of PC Magazine reviewed 11
expanded memory boards but didn’t men-
tion which would work at 8 MHz. I'd
hope that a phone call to the vendors
would sort things out, but the key is to
make the call before plunking down the
money. —Steve

Quad-Density PC Floppy
Dear Steve,

How difficult is it to add a quad-den-
sity floppy drive to an IBM PC running
PC-DOS version 3.0? What additional
hardware or software would be required?

Jack Locascio
SHAPE, Belgium

Adding a quad-density drive to a PC
isn 't difficult at all. You need only replace
the disk controller card with one that can
handle the drives, install a device driver
to control the controller, connect the
drives, and you're on the air. Such con-

trollers usually come with software for
the driver on a floppy disk so you won’t
have to write any code.

Two words of caution are in order:
First, you'll need to buy quad-density
(IBM calls them * high-capacity”’) floppy
disks to use the new drive at 1.2 mega-
bytes. Second, you won't be able to write
disks for use in 360K-byte drives even if
you format them for 360K. The problems
come from the size of the read/write head
(it’s much narrower) and the strength of
the magnetic field (it's a lot weaker) of
the quad-density drives as compared to
standard drives.

Tall Tree Systems markets a package
called JDiskette for PCs that will prob-
ably do the trick. You can connect your
old 360K drives to the new controller as
well as a new 1.2-megabyte drive, but you
may have trouble with space for three
drives in your PC’s enclosure (the 1.2-
megabyte byte drives are half-height). You
could shoehorn up to four half-height
drives into a stock IBM PC, but you’ll
have to upgrade the power supply to han-
dle the extra load.

There are some complexities in the
software that make using the quad-den-
sity drives something more of a hassle
than you might expect, but these may have
been worked out since the review I read
last year. It's probably worthwhile to buy
a manual first to make certain that you'll
like what you're getting into.

continued

IN ASK BYTE, Steve Ciarcia answers questions
on any area of microcomputing. The most rep-
resentative questions received each month
will be answered and published. Do you have a
nagging problem? Send your inquiry to

Ask BYTE

c/o Steve Ciarcia

P.O. Box 582

Glastonbury, CT 06033

Due 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.
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News about the Microsoft Language Family

New FORTRAN Compiler Uses Microsoft® C Code Emitter and Optimizer

Microsoft FORTRAN Optimizing Compiler Version 4.0 was redesigned to take advantage of the innovative
optimizer and code generator technology of Microsoft C Compiler Version 4.0. We have taken the C optimizer
and added loop optimizations. These enhancements result in the fastest execution and smallest, most efficient
code size for MS-DOS®*FORTRAN programs. The compiled code generated by Version 4.0 is 17% faster on the
Sieve benchmark and 220% faster on the Lookup benchmark than our nearest competitor.

Compile-time switches let you choose the level of optimization. The compiler can optimize for execution
speed or for code size. Optimization can be turned off altogether in the early development stages to speed
up compilation.

The new compiler supports a wide range of math libraries. You can produce in-line 8087/80287 instruc-
tions for fast execution or emulate the math co-processor if it is not present. On non-8087/80287 systems, the
?Slbe?ate math package is provided for more speed but less accuracy (64 bit) than the IEEE math standard

it).

By default, the FORTRAN compiler uses the instruction set for the 8086/8088 processor. ’rograms can
take advantage of the more powerful instruction sets of 80186/80188/80286 processors by turning on a
switch option when compiling.

New Microsoft FORTRAN Optimizing Compiler Gains GSA Certification at Highest Level

Now, Microsoft FORTRAN Optimizing Compiler Version 4.0 is Full ANSI FORTRAN 77. The General
Services Administration (GSA) has certified it at the highest level without any errors. We have gone beyond
ANSI FORTRAN 77 by adding IBM* VS and DEC®* VAX*FORTRAN extensions to simplify porting to and
from these environments.

Medium and huge memory models have been added to the existing large memory model support. The
medium memory model allows programs with up to 1 megabyte code to access 64K of data. The huge model
lets you write programs with up to 1 megabyte each for code and data and arrays larger than 64K. You may
mix memory models in your programs by the use of NEAR, FAR and HUGE keywords to make the most
efficient use of memory. For example, you could create a medium model program and declare a huge array.

Microsoft CodeView™ Debugger Included Free with the New Microsoft FORTRAN Opitimizing Compiler

The innovative windowing debugger that was included in Microsoft C Compiler has been added to our new
FORTRAN package. Now, Microsoft CodeView lets you debug using your FORTRAN source or disassembled
code or both intermingled. You can watch and change the values of your local and COMMON variables as you
debug. You may set the conditional breakpoints on variables, expressions, or memory. Trace and single step
through the execution of your FORTRAN application. Watch and change registers and flags as you execute.
Program and CodeView screen 1/0 are kept separate so you can easily debug graphics programs. You may
view the program output on two separate monitors or through screen swapping on a single monitor.

In addition to CodeView, Microsoft FORTRAN Optimizing Compiler Version 4.0 includes a number of other
utilities, such as the new program maintenance utility (MAKE) that rebuilds your applications after your
source files have changed, a faster overlay linker, a library manager, an EXE file compression utility, an EXE
file header utility, and an MS-DOS environment setting utility.

Version 4.0 has the most complete set of diagnostic error messages available on a FORTRAN compiler for
the MS-DOS operating system (almost twice as many as our competitors). The comprehensive documentation,
separated into three manuals, is brand new with non-ANSI extensions highlighted in blue to stand out from
the rest of the text.

For more information on the products and features :

discussed in the Newsletter, Latest DOS Versions:

write to: Microsoft Languages Newsletter Microsoft C Compiler 4.00

})fsl.oll)]lloNnE 36th Way, Box 97017, Redmond, WA 98073-9717. Microsoft COBOL 210

(800) 426-9400. In Washington State and Alaska, Microsoft FORTRAN 4.00

call (206) 882-8088. In Canada, call (416) 673-7638. Microsoft Macro Assembler 4.00

Microsoft Pascal 3.32

_ Microsoft QuickBASIC 2.01

T e oot o T Coaponmeik DB s VA 1 epsces e of Tt EApimment Corporhom

Microsoft-
Look for the Microsoft Languages Newsletter every month in this publication.
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For more information, contact

Tall Tree Systems
P.O. Box 50690
Palo Alto, CA 94303
(415) 493-1980

Back in 1985, the controller card, a
drive cable, and software cost $250. The
1.2-megabyte drive is not included, so
you'll have to do some shopping in the
back pages of BYTE. If Tall Tree also sup-
plies the drives, 1'd suggest you buy a
complete package from them to avoid
problems. —Steve

Right to Left
Dear Steve,

I am an archaeologist connected with a
foundation that is currently doing most of
its fieldwork in the Middle East. As part
of the research and publication require-
ments connected with our work, we are
required to produce Arabic translations
of the reports on our research. Up until
now we have had this publication done in
Cairo. This has created problems for us
regarding control of the publication
schedule and quality control, not to men-
tion communication problems over such
a long distance.

With the increasing popularity of laser
printers, we have considered obtaining an
Arabic font and producing our publica-
tions in the United States, saving us much
time and cost in the publication process.
We have access to an excellent Arabic
font, but the Arabic language is read from
right to left and we have been unable to
locate a word processing system that
would allow us to produce the text in
right-to-left format.

I have an IBM PC with 256K bytes of
memory and would be willing to pur-
chase a laser printer that would be capa-
ble of this task if I culd find a right-to-
left word processing system. I would
appreciate any information you could
give me.

Jeffrey A. Blakely
Nashville, AR

These people may be able to help:

Gamma Productions Inc.

710 Wilshire Blvd., Suite 609
Santa Monica, CA 90401
(212) 394-8622

I saw their advertisement for Multi-
Lingual Scribe recently. It is supposed to
handle right-to-leﬁ and leﬁ-to—right text

in Arabic (among other languages) with
vowel points and whatnot. I'll admit to
being a little out of my depth on this one.
While the advertisement did not mention
laser-printer support, it’s probably on
their list of things to do. —Steve

Apples and Pertecs
Dear Steve,

There is not much literature on person-
al computers here in Chile, so I have sev-
eral questions that I hope you can answer.

What is the best way to expand the
memory of an Apple II+ from 64K bytes
to 128K bytes? How can I do this and also
upgrade to a 65816 microprocessor?

Also, what disk operating system is
used by the Pertec 2000 model 4202 com-
puter (manufactured by Pertec Computer
Corp.)? Is it compatible (or can it be
made compatible) with a more standard
computer system?

Finally, is it possible to replace the
8085A processor in the Pertec computer
with an 8088 processor?

Juan Luis Espinoza Valledor
Arica, Chile

Several companies currently manufac-
ture add-in memory cards for the Apple
continued

THIRD GENERATION PROGRAMMERS FROM GTEK

GTEK MODEL 9000 (EXE)PROM/MPU PROGRAMMER
If time is money, then let us save some for you. The new model
9000, using its quick pulse algorithms, can program a 2764 in
10 seconds. The 9000 offers higher performance than the
competition has even begun to think about. Baud rates to
57.600. Supports thru 1024K standard, 8 meg wordwide
parts with adapter. Cypress proms. mpu's. NO personality
modules. As with our other programmers, RS-232, ASCII
data formats, and flexible handshaking make the model
9000 compatible with virtually any computer.
ory price $749

Smgle Board Computer
Model 2010

® 64 to 256K bytes data or program ram.
Use 2764 or 27512 eprom or eeprom
program memory.

Uses single ended 9V @ 500 ma supply.
Use 8031, 8032, 8751, 8752 mpu.

40 BIT programmable 1/0 lines.
Expansion interface connector.

Baud rates to 57,600 baud.

Built in 5 volt regulator.

Built in rom monitor.

Small — 3.5 x 7 inches.

8052AH basic option with EEprom

ONLY $299.00 WITH MANUAL

NEW “PX, XT, AT” PRODUCT
8 PORT RS232 BOARD — Completely DOS
compatible. Satisfaction guaranteed. Call and
ask about this new board.

$495.00

MODEL 7228 (E)EPROM/MPU PROGRAMMER

The standard by which other programmers are judged.
With thousands in the field. the time proven 7228 has
become our most popular programmer. Intelligent al-
gorithms standard. Programs a 2764 in one minute. Sup-
ports devices thru 512K, mpu's, eeproms, cmos. NO per-
sonality modules. price $599.

MODEL 7965 GANG (E)EPROM/MPU
PROGRAMMER

The 7965 can program eight 2764's in one
minute using intelligent algorithms. Stan-
fard support thru 512K, eeproms, cmos,
mpu’'s. A must for production environ-
ments. Available in stand alone configura-
tionfor............

DEVELOPMENT HARDWARE & SOFTWARE
Drawer 1346, Bay St. Louis, MS 39520 U.S.A.
MS & Technical Support 1-601-467-8048; TELEX 315814 (GTEK UD)

I E K , INC. ORDER TOLL FREE 1-800-255-GTEK (4835)

GTEK, PALASM, CPM, MS-DOS, PC-DOS, ISIS, TRSDOS, & CPEmulator are registered trademarks.
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FORTRAN PROGRAMMERS

LCS ANNOUNCES F77L LAHEY FORTRAN VERSION 2.20
WE JUST MADE OUR TOP RATED FORTRAN LANGUAGE SYSTEM BETTER.

“Lahey’s F77L FORTRAN is the compiler of choice. It’s definitely a
‘Programmer’s FORTRAN,’ with features to aid both the casual and
the professional programmer . . . F77L compiled the five files in a total
of 12 minutes, which was 4 times as fast as MS FORTRAN and an
astounding 6 times as fast as Pro FORTRAN...”

—Editor’s Choice PC Magazine

-_—— — — 1

HERE ARE JUST A FEW OF THE REASONS
WHY F77L IS THE COMPILER OF CHOICE:

¢ Full Implementation of the
ANSI 77 Standard

e Fast Compilation—outruns
cverything on the market

e Powerful Multi-Featured
Source On-Line Debugger

e Popular Extensions for easy
porting of mainframe and
mini computer programs
(Including NAMELIST)

® Recursion—allocates local
variables on the stack

e Arrays and COMMONS
greater than 64K

® Clear and Precise
English Diagnostics

® Long Variable Names—
Up to 31 Characters

e COMPLEX*16.
LOGICAL*| and
INTEGER*2

® [EEE Standard
Floating Point

¢ Compatibility with popular
third party software

¢ Unmatched Technical
Support with an on-line
bulletin board

NEW FEATURES WITH VERSION 2.20:

¢ Cross reference and source listings
[ ¢ Allocation maps of COMMON variables and arrays
® In-line comments
¢ IMPLICIT NONE compiler option
® Faster Execution
| e Source On-Line Debugger (SOLD) includes:
] Trace Execution; No Relinking required:
On-screen Listing: No effect on code size

r " Call about our New F77L development tools:

Lahey Profiler Mathematical Functions Library  Overlay l,inkerJ

It is more than just features that make F77L an outstanding
product; it is the years of experience behind the software. At
Lahey Computer Systems, we have been developing
FORTRAN compilers since 1967 and we are committed to
keeping F77L the industry leader.

When PC Magazine selected our version 1.35 as the Editor’s
Choice among PC FORTRANs, we were pleased but not
completely satisfied—we knew we could improve the
product. F77L Version 2.20 increases our lead over the
competition. F77L’s precise diagnostics, advanced debug
package. helpful user screens and comprehensive manual
make it a complete and easy to use high productivity tool.

When evaluating any software package. an important factor
to consider is the value of your time. F77L saves you time and

money the moment you start using it. Our FORTRAN
Language System has the key features you need to increase
productivity and get the job done. Other PC FORTRANS may
be cheaper than F77L. but none are less expensive to use.

F77L—THE PROGRAMMER'S FORTRAN

Price: $477.00 Includes Free UPS 2nd Day shipping.
System Reguirements: MS-DOS or PC-DOS (2.0 or greater).
256K, math coprocessor (BOB7-80287)
TO ORDER OR FOR MORE INFORMATION:

702-831-2500

] Lahey Computer Systems, Inc.
( :’—j‘ P.O. Box 6091, Incline Village. NV 89450

\—‘E ~ Telex: 9102401256
)

International Representatives:
Tel. (902)6652941 © England: Grey Matier Ltd. Tel. (03640353499 © Switzerland: DST Comp. Services, Tel (0220989188

Canada: Barry Mooney & Assoc .
Tel (OHKIIN22?

Denmark: Ravenhotm Computing, Tel. (02)887249 ¢ Australia: Comp. Transinons, Tel. t03)53727K6 @ Japan: Microsofiware Ine .

MS-DOS & MS FORTRAN are trademarks of Microsolt Corporation Pro FORTRAN reters 10 1BM PC Protessional FORTRAN by Ryan Mckarland

Inquiry 153

APRIL 1987 * BYTE

55




. §z{=NETWORK |

America's Favorite

MEMBERS PAY WHOLESALLE
AND GET 14-30 DAY

BUSINESS SOFTWARE

Business Software

(Please add $2.50 shipping and handling for each title ordered from below.)

Borland SideKick (UnProtected) $45.00*

: Borland Turbo Pascal w8087 & BCD Ver. 30 53.00*

for the IBM and compatibles Breakthrough Software Time Line 2.0 210.00*

2. Central Point Copy II PC 20.00*

LOTUS 1-2-3 DBASE III + WORD PERFECT Computer Associates Supercalc [V 255.00*

* * * Computer Associates Super Project Plus 255.00*

285.00* $375.00* $185.00*% oo

Enertronics Energraphics 2 0 275.00*

Executive Systems XTREE 27.50*

Borland Reflex $80.00* Funk Software Sideways 34.00*

Borland Turbo Pascal 8087 & BCD Ver 30 53.00* g Harvard Harvard Total Project Manager 250.00*

Borland SuperKey 38.00* E Hayes Smartcom Il—New VT 100 Emulator 68.00*

FGS Fastback 85.00* Intuit Quicken 32.25*

Microsoft Word Latest Version 3.1 229.00* MicroPro Wordstar 2000 210.00*

Microsoft Quick Basic 54.00* MicroPro Wordstar 2000+ 259.00*

Microsoft Windows 51.00* MicroRim RBase 5000 235.00*

MicroRim R:Base Graphics 175.00*

= Microsoft C Compiler 240.00*

Your #1 Source for Chips - Monogram Dollars and Sense 95.00*

64X [HM™ Multimate Advantage 270.00*

E ) . Multimate Muitimate Latest Version 230.00*

Memory :;:KM;;n S U‘;,g’ade G759 Chups) 57'75. Nantucket Clipper DBase 1l Compuler 310.00*

Expansion Kit e e o 2'90- Norton Commander 33.00*
128K AT Mother Board Chips ea. 3.90

200ns/Set of 9 Q.. Intel 8087 5Athz Co-Processor 105.00° Norton Norton Utilities 3 2 (New Version) 45.00*

... / Intel 8087 8AMhz Co-Processor 155.00* Paperback Software VP Planner 48.00*

S7 75* Intel 80287 8Mhz 235.00" Software Publishing PFS: Professional File 129.00*

* All Chips are Guaranteed for Life Software Publishing PFS- Professional Write 102.00*

Symantec Q&A Ver 20 215.00*

reee (800) 621-SAVE 4

(Orders-Membership and Advicel)
In Illinois call (312) 280-0002 ’
Your Membership Validation Number BB47
You can validate your membership number and, if you
wish, place your first money-saving order over the phone
by using your VISA, MASTERCARD or AMERICAN EXPRESS.
Our knowledgeable sales consultants are on duty:
MON.-FRI.  (CST) SATURDAY

8am-7pm 9am-5pm

PERSONAL COMPUTER NETWORK
320 West Ohio
Chicago, Illinois 60610-9934

=
- !
)

Inquiry 211

tRENT BEFORE YOU BUY — Members are eligible tojoin the NETWORK S Business
and Game Software Rental Libranes to cvaluate products for a full 14 days (Regular
Membership) or 30 days (VIP Membership) to see sfthey meet your needs And the
NETWORK S rental charges are far less than other softwarc rental services  JUST 2

OF THE MEMBER WHOLESALE PRICE We feature over 1.000 available titles in
IBM/Apple/Mac

“THE "PC+is
well built and has
enough company

‘ m support behind
it to make it avery

attractive alternative to higher

FOR CUSTOMER SERVICE AND ORDER STATUS
CALL: (312) 280-1567

PC NETWORK MEMBERSHIP APPLICATION

YES! Please enroll me as amember in the PC NETWORK ™ and
send my catalog featuring thousands of computer products, all at
just 8% above DEALER WHOLESALE PRICES. I will also receive
"THE PRINTOUT", a spectal periodic update on merchandise at
prices BELOW even those in my wholesale catalog and all the other
exclusive, money-saving services available to Members. | am
under no obligation to buy anything. My complete satisfaction is
guaranteed

Please () all boxes that apply: B47
o®Basic Membership 1 Year 2 Year
With 14 Days Rental $8 $15 |

Business Software Rental Library  $25 add’l. per year

Games Software Rental Library ~ $10 | | addl. per year
oSpecial V.I.P. Membership 1 Year 2 Year

With 30 Days Rental $15 $25

BOTH Business and Game

Software Rental Libraries $30 add’l. per year

Bill My Credit Card:
Account Number

INEEEEEEEEEEEEEN

VISA[ IMasterCard| |American Express

Exp.Date: mon yr

Check or Money Order Enclosed for $
Name
Address Apt. No
City State Zip
Telephone: (
My Computer(s) is: [ [IBM [ [IBM XT [ 'IBM AT

Apple Il | Macintosh Other

Signature

(Signature required to valdate membership)
e

priced competition.”

2
“7
“THE's bottom line? The PC +

is a highly compatible clone
worthy of consideration...”

PCW=RLD

= L)

THE " PC %

100% IBM Compeatible
*...the unit became the preferred  250K/w 360K Drive, Turbo
Speed, AT Style Keyboard

$444.00*

w/640K $469.00*

computer in our office, which
has several name brands as
possible alternatives...”

Computer Dealer

Save on Famous Name Prxnters

PRINTERS

Citizen MSP 10 160CPS 80COL Fnc + Trac
- Citizen MSP 15 I160CPS 132COL Fric + Tr
o Citizen Prermuerc-35 35CPS Daisywhecl 15

Epson EX-800 300/60CPS 132COL Par Ser

$259.00*
360.00*
440.00*
410.00*

0 Epson EX-| 300 60CFS 132COL Par Ser 535.00*
EPSON PX'ZSGE Epson FX-86E 160 35CPS 10 Par 345.00*
Epson FX 286E 200 40CPS NLQ 479.00*

132CPS/200CPS LQ Epson LQ-800 180:60CPS 10" 24 P Par Ser 499.00*

Epson LQ-1000 180/60CPS 15" Pin Par Ser
Epson LQ 2500 324 108CPS 24 Pin Par Ser
Epson [X-86 120 16CPS 85" Par w NLQ

687.00*
990.00*
195.00°

$479.00*

.10 DAY HARDWARE RETURNS CATAI.OG

(No Questions Asked, If You Don't Like It, Retum It) (30,000 Items Listed




'LUS 8% OR LESS
OFTWARE RENTALS'

GAMES & EDUCATIONAL SOFTWARE

(Please add $2.50 shipping and handling for each title ordered from below.)

"ws| NETWORK

Big Values on Computer Monitors

MONITORS -
Amdek 310A Amber TTL Monitor $139.00* | 3
RAmdek Color 600 Hi Res RGB Monitor 365.00° } Hi R
Amdek Color 722 Enhanced EGA Monitor 449.00* | lgh €S
Amdek Color 725 13" Ultra Hi Res 479.00* i RGB
Magnavox 4" Color RGB 6405240 Morutor 275.00* ‘
Magnavox 12" TTL Amber Monitor 79.00* Monitor
Magnavox !4 EGA Monitor w'tit 435.00° . :
Magnavox 14" Mult-Mode 489.00° i —
Princeton HX-12 Color RGB Monitor 369.00° —-—V
Princeton HX-12E Hr Res RGB EGA Monitor 445.00*
Princeton Max-12E 127 Amber TTL 138.00*
Taxan 63S Res RGB Monitor ass00c NEC Multisync Monitor
Taxan 6S0 Hi Res RGB 720x400 470.00*
THE™ 12" Dual Frequency Amber Monitor 75.00° *
Zenith JVM-1240 12° Amber Hi Res TTL 140.00* °

Broderbund The Print Shop $30.00*
Broderbund The Print Shop Library. Disk 1 or 2 19.50*
Electronic Arts Amnesia 29.97*
Electronic Arts Music Construction Set or One on One 15.97*
Epyx Temple of Apshai Trilogy 21.00*
Davidson Math Blaster or Word Attack 26.00*
Infocom Hitchhikers Guide. Ballyhoo 20.00*
Infocom Leather Goddesses of Phobos 20.00*
Infocom Zork Il. Zork 111 22.00*
Learning Company Reader Rabbit 23.97*
Microprose F-15 Strike Eagle or Silent Service 18.50*
Microsoft Flight Simulator Vers. 2 27.00*
Mindscape MatterType 19.75*
Mindscape View to A Kill First Blood Pt. 2 The Mist 21.00*
Sierra On-Line Black Cauldron 21.25*
Sierra On-Line King's Quest lll, To Heir is Human 28.50* =
Spectrum Holobyte GATO 21.00*
Spectrum Holobyte Telestar Level 1. Orbitor 24.00*
Spinnaker Alphabet Zoo. KindemComp., Face Maker 15.97*
Spinnaker Delta Drawing or Most Amazing Thing 20.75*
Springboard Certificate Maker 30.00*
Springboard Newsroormn 29.97*
Springboard Newsroom Pro 64.50*
Sublogic Night Mission Pinball 20.00*
Sublogic Jer 27.50*
*PC NETWORK MEMBERSanuM 8% above the wholesale price, plus shipping

All prices reflect a 3% cash discount Mimmum shipping 1s $2 50 per order
International orders call for shipping and handling charges Money Orders. company
and personal checks please allow 10 workmg days to clear, All prices are subject to
change without notice All products subject to availability

TM — Registered trademarks of Apple/Ashton.Tate/A5T/Compaq/
Epson/Hayes/IBM/Intel/Lotus/Macintosh/Microsoft

CALL FOR PRICING ON APPLE PRODUCTS

DISK DRIVES

'l'he Best Buys in Disk Storage

Your #1 Source for Add In Boards

THE ™ EGA Graphics -+ VIDEO BOARDS

b3 Hercules Color Card w Parallel Port $135.00*

° Hercules Graphics Card Plus 175.00*

Paradise Autoswitch EGA 336.00°

100% EGA/ Paradise Modular Graphics Card 219.00*

Quadram Quad EGA+ Short Slot 2953.00°

CGA/MDA THE “Color Card 100% [BAf Compatible 60.00*

compatible THE “H720 Mono Graphics w*Parallel Port 69.00*
w/printer 100% Hercules Compatible!

port MULTIFUNCTION CARDS
AST Advantage for AT w'128K $325.00*
AST Six Pak Plus w 64K 139.00*

Orchid Conguest 2 SMB RAM S P PCnet Con Clk 220.00*
Orchid Tiny Turbo 286 345.00°
THE “Multt 1/O | O Plus Clone Ser. Par/Game Clock  60.00*
THE ™~ Multi 384 w OK Ser Par Game Clk Cal 67.00*
THE ™~ 2MB RAMCard Lotus ™ Intel “Specs wOK  99.00*

The Best Buy in Modems

100% Hayes Compatible

IEW 3 Everex 60MB ' . Ht Int Streamng Tape Backup $725.00*
YWER \: I0mega Dual 20MB Bemoulls Box w Critrl 2,199.00¢ ™
10mega Dual 10MB Bernoull Box w Catrl 1.710.00* TI—IE 1 200 COIWM
RICE \\ PC Network ' Ht 360K Floppy Drive 75.00°
PC Network [OMB '.Ht Hard Disk Kit 289.00°
PC Network 30MB AT Internal Hard Disk 445.00* EXTERNAL INIERNAL
™ PC Network 30MB Capacity . Ht Hard Disk 425.00*
THE "20MB ™7 $119.00* $88.00*
Hard Disk Kit  PC Network 10MB /. Ht Int Streanung Tape  340.00°
PC Network 20AB '. Ht Int Strearning Tape 520.00* (For the IBM ™ and clones)
wi/controller, cables  Tandon 20MB intemal Discard 435.00°
TEAC ! 2MB Add On Floppy for the IBM AT 110.00¢ MODEMS
347 oo* THE “20MB HD 20MB Tape B U Combo Kit 699.00* Anchor Lightning-1 2400 Baud ' » Card $282.00*
THE “20MB Hard Disk Card 375.00* Anchor Lightning-1 2400 Baud External 309.00*
Hayes Smartmodem 2400 External 525.00*
Hayes Smartmodem 1200B w Smartcom |l 315.00*
VT-100 Emulator
Hayes Smartrmodern 2400B Internal 470.00*
Prometheus 2400 Baud Upgradable Modem 329.50*
] THE * 1200 Comm Short Sipt Internal 88.00*
mmm Modem w Software
| i THE ™~ 2400 Comm External 2400BFPS 220.00*
Y THE " 2400 Comm Internal 2400BPS 197.00*
!— U.5. Robotics Courrer 2400BPS External 345.00*
- U.5. Robotics Password 1200BPS External 180.00*
muuumum

"

T

IBM “XT BASE SYSTEM
256K System/2 360K Drives/Keyboard

$1,075.00*

IBM AT BASE SYSTEM
256K/1 1.2MB Floppy Dr./Keyboard

$2,204.00*

IBM “XT 286 System $2,895.00
IBM “XT 20MB HD $1,337.00*

i

J
|

1

COMPAQ “PORTABLE
256K/1 360K Floppy Dr./20MB HD

$1,800.00*

COMPAQ " DESKPRO SYSTEM
256K CPU/2 Floppy/20MB HD

$1,537.00*

AT&T 6300 PC CPU/640K. 2 Floppy
1 Ser/1 Par. Mono Monitor,
MS DOS. Keyboard

BOXK OF 50

$1,260.00

o] NEWSI.ETTERS 24 HOU'R BULLETIN BOARD

(Catalog Price Updates and Reviews) (10.000 Free Programs to Download)

A

SOFTWARE RENTALS

(Over 1.000 Titles in our Library)

Inquiry 211
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Boost
CUrsor

speed.

Stop

cursor
run-oin.

With all the recent hoopla over performance,
it's ironic that two of the P('s ergonomic
deficiencies have been 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 Control'™ from Revolution Software.

Cruise Control is a new productivity tool for
serious PC users. It boosts cursor speed.
typically by 3-5X. It eliminates annoying
cursor run-on. And it adds hands-free
cursor navigation to any application.

If you use 1-2-3, Symphony, dBASE, Reflex,
or Paradox, you need Cruise Control's Anti-
Skid Braking. Here's what the leader of one
Lotus users group said about Cruise Control:

"Once I used it, I wanted it! Ixcellent idea.
Very practical. One of the best programs
ever sent 1o us for review!"

If you use Word Perfect, M§-Word, Q& A,
Display Write, MultiMate, WordStar 2000,
Framework, PC-Write, or SideKick, you
need Cruise Control's Screen Runner, the
high-performance, adjustable-speed cursor.
Craise Control's namesake feature takes the
drudgery out of paging through data hase
records, long documents, and large
spreadsheets. It lets you repeat any key,
hands-free — at the speed of your choice.
And there's more. A Chronometer "ty pes”
the time or date into your application at the
current cursor position. The keyboard-
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 risk, 60-day money-back guarantee.

Cruise

Control
Only $39.95

Call now to order by credit
card (VISA/MC/AX):

201-366-4445

Or, mail $39.95 plus $3.50
shipping and handling to:

Revolution
Sofftware, Imc.

715 Route 10 East R.mdolph NJ 07869

Dept. 1m.
L 1 1 3 0 J J J|
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ASK BYTE

I1+. These cards range in capacity from
about 64K bytes up to several megabytes,
although 256K or 512K is a common
size. Because of the 64K address space of
the 6502 microprocessor, these cards
must be either bank-switched in segments
or utilized as RAM disks.

Some of the manufacturers that make
add-in RAM cards also produce add-in
cards that contain a 65816 microproces-
sor. Most of these combinations are de-
signed only for use in the Apple Ile. Ap-
plied Engineering (P.O. Box 798,
Carrollton, TX 75006, (214) 241-6060)
makes a card called the RamFactor for
the 11+, which is available with a piggy-
back card containing a 65816 processor.
The combination of these two cards would
give you extended memory and a 65816
processor in one package.

The Pertec 2000 model 4202 uses a
proprietary operating system. As far as 1
can determine, it is not directly compati-
ble with any other system, and conversion
is likely to be impractical. Likewise,
changing to an 8088 microprocessor
might be possible, but not practical. You
would have to make significant hardware
modifications and you would have to
adapt another operating system to work
on the machine or, worse, write one from
scratch. —Steve

| CIRCUIT CELLAR FEEDBACK

Lis’ner 1000
Dear Steve,

I am a biomedical engineering student
at the Western Australian Institute of
Technology. I am working on a speech-
recognition and text-to-speech synthesiz-
er system to enable speech- and hearing-
impaired people to use a telephone.

I found your article “The Lis’ner
1000 in the November 1984 BYTE to be
most useful and interesting because you
have demonstrated for the first time the
construction of a speech-recognition sys-
tem based on a general voice-recognition
IC. Since you have special knowledge in
this field, I was wondering if you could
give me some advice and information on
the latest developments in speech-recog-
nition chips. I would also like to know of
any further developments to the Lis’ner
1000.

I am involved with a firm in Western
Australia that is very interested in low-
cost speech-recognition systems for their
products and I know some students work-
ing on speech-recognition systems for
their projects in robotics. Your advice
would be most appreciated.

K. S. Strasser
Perth, Western Australia

First of all, 1 have no further plans to
enhance or modify the Lis ‘ner 1000 proj-
ect for now.

10 keep up to date on chips and compo-
nents, there are a number of good refer-
ences that will assist you. First, IC Mas-
ter, published by Hearst Business
Communications Inc., contains, in a two-
volume set, specifications for virtually
every IC currently available. While this
contains a lot of information you might
not need, it does contain references and
sources for speech chips in current pro-
duction with manufacturer’s data and
contact information. The books are up-
dated yearly and cost about $125. The
Application Note Directory is particular-
ly valuable, as it lists hundreds of avail-
able design papers from IC manufactur-
ers, each one a complete project in itself.

Also, many of the component-related
electronics magazines, such as EDN,
Electronic Products, and Electronics,
carry announcements and articles on new
chips.—Steve

Career Planning
Dear Steve,

Upon reading your article about data
encryption in the September 1986 BYTE,
I noticed the section in which you gave
your qualifications. I am a junior at Van-
derbilt University studying electrical en-
gineering and I am very interested in
going into digital design and applica-
tions. I am particularly interested in com-
puter and microprocessor control. Since
these areas seem to be a major part of
your experience, I wonder if you could
offer any advice? Is there any special edu-
cation or experience that I should pursue
to make myself more marketable?

Richard Stahl
Nashville, TN

The harsh fact is that most of the de-
tailed subjects you study will be out of
date in about five years. Any marketable
skills you learn will age much faster than
you do.

You should concentrate on engineering
Jundamentals but not specialize in any
particular area. Learn a little about con-
trol systems, something about micro-
waves, and perhaps a bit more about
computer program design. The advan-
tage you'll have over a narrow specialist
is that you'll be able to tackle nearly any
Job; perhaps not as well initially, but you
won 't be lost at sea.

Problem analysis is a large part of
what engineers do from day to day
(What'’s wrong, what needs to be done,
and how do we go about doing it?). You'll
find that the ability to think clearly about
a variety of situations is vital. You'll also

continued
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DEC TERMINAL E

Among our largest customers are Son-

- Daniwve Touet.

M dwmssere And the
e T T

Big institutions can be very close-
mouthed about the competitive edge they
get from a powerful tool like VTERM/220.
So while they’d prefer that we not name
names, we can still tell you the reasons why
we have more satisfied users than all our
competition combined.

First of all, giant institutions don’t stay
giant by being sloppy. They spec things
down to a gnat’s eyebrow. That’s why we're
proud to say that VTERMY biggest fans are
large corporate, scientific and government
installations that perform very serious evalu-
ations of communications software. They
give VTERM the highest praise for accu-
racy of emulation, ease of use, multiplicicy of
features, speed of execution, and just plain
quality.

Inquiry 60
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Just look at VTERM/220’s outstanding
features:

« Plug compatible VT220 and VT100 video
and keyboard emulation with customizable
key mappings.

» Powerful file transfer including the most
thorough implementation of KERMIT
available on the PC, plus XMODEM, and
our proprietary protocol VTRANS with
complete host-side software for VMS"
RSTS/E;"RSX11 M/M+ ™ and UNIX™"

e Host data capture and conversion to
Lotus® 1-2-3,® Symphony® and dBase®

* 132-column display via horizontal scrolling
or optional video board.

* Scrollback buffer for redisplay of up
to 2,000 lines (eighty screens!).

«“Hot Key” toggle between
host session and PC DOS.

» Programmable softkeys
with script-like capabilities.

« Full support for multinational

Coeffident kway

Coefficient Systems Corporation
611 Broadway, New York, N.Y. 10012

/220
I.OWING COMPANIES

N SOI-"I'WARE

§
L
P
:
6
N

and national character sefs.

VTERM/220 is not the only thing we
have to talk about. There's also our VT100
emulator VTERM 111, and our Tektronix™
4010/4014 graphics emulator, VTERM/
4010. Both of these VTERM’ have a lot of
the power of VTERM/220, including file
transfer.

So if you're looking for terrific terminal
emulation programs for your IBM PC or
other compatible computers, you and
50,000 other users have found it at Coeffi-
cient. We're the leader in DEC Emulation
Software. Just ask AT & oops.

Call us today at @

212- 7776707 ext. 406.

*<‘=~ ¥
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HARMONY COMPUTERS

2357 CONEY ISLAND AVE.. (BET. AVES. T & U) BKLYN, NY 11223
800-VIDEOB4 or 800-441-1144 or 718-627-1000

Commodore 1571
$223.95
STARNX-10
$202.95

PANASONIC 10801

$184.95

IBM PC XTDRIVE
$985.00

“PRINTER SPECIALS

18M Proprinter
1BM Pmpmm xn
Ni

Panasonic KXP 1592
Panasomic KXP 1535

Siehosha SP 1000
lar NX 10

1ar NP 10

lar NX15

tar SO 10

ar S0 15

> SR 15

R 10, Sheetlea

tar Power Type

tar NB 15

Sutver Reed Exp 420
Suver Reed Exp 800
fostiba 341

1 Mogel 2

blhhn 321
Toshaba 351

Mutuncton Card
Everex EGA Enhancer 209 11571 Drive:

195 MONITOR
Amdek 300 Ambet
o | 310 Amber
Colot 600
Color 722
Princeton MX12
Princeton HX12E
Panceton Ma» 12E
SR 2
Scan Doubler
NEC Multisync
9 | Goidstar AGB Cotor
Goidstar TTL Amber 9 | Coir Monogt
Taxan TTL Amber 108
APPLE
2 Enhanced w 128K
1499 | pove uE 3
Mac §12K

COMPAG
299 | Portable 256K 2 360K

1-20MB Hard ﬁalazlo 1899

COM &
Commodore 128

Everex Edge 1670 Modom
Evere: Gu’«m Pacec Commodore 64C
Intel 8087 1541C Disk Drive x
indel 087 2 18021
inel 802876 1902 Moo
Intel 80287 8
Siekosha

Siekosha 180 VC

2999 | Amiga 256K Dos Mouse
Amiga 1080 Color Monitos
Amiga 256K Uparade

TORHIRA
Tostwba 3100 o
Toseba 100

DBase 3+

68 | Framework

Symphony 12
Microsolt Word 3 1
Microsott

Word Pestect 4 2
Qs a

PFS wnite
Norlon Uniies,

Micrasoh Mouse

Atar. 1027
Alar Mooem 301

stem

520 ST 8 & W Syslem

MODEMS

wayes 1200
Hayes 12008 Mo Smaricom
008 rncom 2

ATAT 86300
640K 1 Jo‘.ﬂ 1 .NS

ltems reflect 4% cash check discount For your protechon we check 1or siolen credit cards
MC Visa weicome Shipping & Handiing charge extra
Al Sales Final Price and availabiiity subject to change without nolice We cannot guarantee compatibihity

DOUBLE

YOUR STORAGE CAPACITY

The new PERSTOR 200
Series Double Capacity
Controllers increase
the storage capacity of
your ST506/412 Win-
chester hard disks by 90% or more.
Advanced RLL encoding technology is

used to increase data transfer rate to 9  To place an order or become a dealer

and 10 megabits per second, and a 56

bit error correction
code is used to assure
data integrity. What's
more, it works with both
RLL and MFM drives

with plated or oxide media.*

call (602) 948-7313.

PERSTOR

Sensible solutions for your hard disk problems.

60 BYTE « APRIL 1987

Systems and Software, Inc.
7825 East Redfield Road
Scottsdale, Arizona 85260

“call for specific drives.

Inquiry 284 for End-Users.
Inquiry 285 for DEALERS ONLY.

‘
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CIARCIA FEEDBACK

find that a lot of people can't do it very
well.

Knowing a little bit about everything
pays off when you have to analyze a new
problem. Being able 1o “feel” that some-
thing’s just not right beats remembering
the exact formula any day. And 10 have a
good feel for probiems, you've got to
know the fundamentals and the “rules of
thumb’’ in areas other than your
specialty.

You might want to sign up with the
IEEE as a student member. They publish
a lot of useful journals that cover state-of-
the-art developments, and the prices are
reasonable enough that you can sub-
scribe to some that will keep you in touch
with other fields. I'm sure there’s a chap-
ter at Vanderbilt, so you won’t have any
trouble finding them.—Steve

BBSs and the Law
Dear Steve,

I'am currently a student at UCLA Law
School and am writing an article con-
cerning computer bulletin boards and the
First Amendment. I recently read your
article “Turnkey Bulletin-Board System
in the December 1985 BYTE. In it you
stated: “These activities [the misuse of
public bulletin-board systems by phreaks,
pirates, etc.] have spurred many state leg-
islatures and the U.S. Congress to pass a
variety of laws aimed at restricting the ac-
tivities of bulletin boards (an extensive
discussion on this topic, complete with
voluminous source data, is available on
BIX under ‘BBS/other’ and ‘tele.policy’
conferences). "

I am unfamiliar with the various data-
bases and bulletin boards, and I don’t
have a modem. Therefore, [ am writing to
ask if you have a copy of these sources or
know of a way I could obtain them. Is BIX
a widely accessible bulletin board? I
would appreciate any help you could give
me concerning legislation or court cases
on bulletin boards.

Eric Jensen
Los Angeles, CA

BIX is the BYTE Information Exchange
and is a large teleconferencing system op-
erated by BYTE magazine. The system is
awailable 1o anyone by subscription and
features over 140 computer-related topics
and special conferences on a variety of
current events and new technologies.

By the way, the conferences that are
mentioned in the quote are now a bit
dated. Places you'd look for discussions
on this subject, in addition to the BBS
conference, are teleco.digest, networks,
and packet. nets.

Further BIX information is available in
any recent issue of BYTE or from

continued



WHAT’S THE SECRET DEBUGGING WEAPON
USED BY EVERYBODY FROM BORLAND TO ORACLE?
ANSWER FROM ATRON.

FREE 44-PAGE

3 COM ADP AMP ARCJAMS AST

“WE COULDN’T HAVE DONE IT WITHOUT

ATRON’S HARDWARE-ASSISTED

SOFTWARE BUGBUSTERS.”
Philippe Kahn Larry Ellison
Borland Pres. Oracle Pres.

t

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 g

intelligence and performance

Or

out of your PC. It used tobe G
plagued with the toughest
software bugs known to man- 3
kind. o
Ex
PLAGUES OF §
BIBLICAL PROPORYIONS

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 4.
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

AL L PP EDLPPOIPRPOLPZLZZTIIXZE EFFTLTEEX
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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 orranges of addresses,
and could include particular data values. All in real time. For a mere
software debugger to attempt this, a -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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d

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.
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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.

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
i CUSTOMER, ODDS ARE YOU
:  WON'T BE MAKING

THE TOP-TEN LIST.

s On any given week, at least
" nine of the top ten best-selling
e 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
e /?hipping today.”

2;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-
ot buster.

If you use a product from
one of the companies in The
City, 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

h

this ad

THE BUGBUSTERS

20665 Fourth Street ® Saratoga, CA 95070 @ 408/741-5900

own rks. Adv. by TRBA
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CIARCIA FEEDBACK

BYTE Information Exchange
One Phoenix Mill Lane
Peterborough, NH 03458
(603) 924-9281

You'll need your own modem and a ter-
minal or microcomputer to access the
materials on BIX. The articles are pro-
tected by copyright, but you can down-
load them for personal use. —Steve

Sound-Activated Switches
Dear Steve,
Do you have any information on com-

mercially available sound-activated

switches? I am particularly interested in

switches that provide contact closure and

those with a sensitivity threshold that can
be programmed.

Steve Newman

Santa Clara, CA

A commercially awilable sound-acti-
vated switch with adjustable sensitivity is
awailable from Radio Shack (part number
277-1011) for $4.95.

However, if by “programmed” you
mean through software, then this inex-

What a Fabulous Deal!
Celebrate our 3 Years Anniversary
QIC-286-10A

(10 MH2) $ : g g Basic Unit
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pensive circuit won'’t do unless you are
willing to modify it.

If your needs are not too complex, then
you could replace the sensitivity adjust-
ment control with a network of resistors
and low-voltage reed relays. Assuming
that your computer can control external
switches or relays (with some sort of ex-
ternal 1/0 controller board), then this
would be easy. A 4066 CMOS switch and
resistor network would do nicely. A good
reference for this type of circuit is The
CMOS Cookbook by Don Lancaster
(Howard W. Sams, 1977).

Since you haven'’t specified just how
sensitive you need this switch to be and
over what frequency range it will operate,
it’s hard to suggest anything more spe-
cific. For commercial sources of this type
of circuit, check companies that supply
burglar alarm equipment. Mountain West
(4215 North 16th Street, P.O. Box
10780, Phoenix, AZ 85064-0780) is one
such mail-order firm. You might check the
listings in your phone directory for other
sources.—Steve

Talk to Me, Computer
Dear Steve:

I’ve just built a speech synthesizer that
I’ve interfaced to my IBM PC. The heart
of this synthesizer is the ever-popular
General Instrument SPO256A-AL2. This
chip produces words by concatenating al-
lophones. The circuit is simple and the
synthesizer produces sound that is good
enough for my needs. What I would
really like now is a piece of software that
translates text files to phonemes. And if
the source code was available, I'd sell my
soul to get my hands on it!

Patrick Beauchemi
Westmount, Quebec, Canada

I'm not aware of any code readily avail-
able to perform the conversion you're in-
terested in, bur I can recommend one
book that will put you on the right course:
Principles of Computer Speech by lan H.
Witten (Academic Press Inc., 1983).

Mr. Witten is from the University of
Calgary in your native Canada. The book
gets rather involved with various forms of
speech-synthesis theories and analyses
needed for a good understanding of the
subject.

Many of the past Circuit Cellar articles
that deal with speech-synthesis projects
are available in book form from BYTE
Books. Volume 4 of Ciarcia’s Circuit
Cellar contains an excellent description
of the text-to-speech algorithm in the arti-
cle “Build the Microvox Text-to-Speech
Synthesizer, Part 2: Software.”” Contact:
BYTE Books, McGraw-Hill Book Com-
pany, P.O. Box 400, Hightstown, NJ
08250.—Steve m



E nter the world of protessional
CAD applications with

Houston Instrument’s low cost
DMP-41/42 series plotters. These
single-pen plotters give you the fea-
tures you nced—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 series” 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 4
variety of media— paper. matte tilm,
or vellum.
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THE
NO FRILLS
PLOTTER

With the DMP-41/42 series. you
can choose tfrom 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 series. The plotters
thatoffer 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 it in
Texas). or write Houston Instrument.”™
8500 Cameron Road, Austin, Texas
78753. In Europe. contact Houston
Instrument. Belgium NV,
Rochestertaan 6. 8240 Gistel,
Belgium. Tel.: 32-(0)59-277445
Tix.: 846-81399.

hiouston
mstrument /I\M ETEK

DIV ISION

*1).S. suggested retail price. Pricing subject to change
DM/PL and Houston Instrument are trademarks
of AMETEK. Inc
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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 Snralftalk/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.”
Jobn C. Dvorak,
Contrshuting 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
UCLA School of Medicine

Smalltalk/V

The Programmable Environment

“Smalltalk/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

“1 solve problems quickly using’Smalitalk /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, IBM-PC, and
IBM PC-AT are trademarks of International Business Machines
Corporation. Unix is a trademark of Bell Laboratories.

Yes! I want to turn my PC into 4 hot workstation! Send me

D Smalltalk V- The Programmable Environment $99
D Communications Opgion $49
D EGA Color Option $49
D Godies™ diskene $49
Shipping and Handling $
CA residents add applicable

sales tay $
TOTAL $
Shipping and Handling
8 Canadi. Mevico $ 5.00
Elsewhere $15.00

I'enclose [0 Check  TMoney Order
O Credit card information 0 m¢ 0 visa

Nursher
Expiration
Signature
Name

Street Address
Liny/ State/Zip

Phone

o “Smalltalk/V is the
iy highest performance
object-oriented pro-

gramming system
available for PCs.”

Dr. Piero Scaruffi,
Chief Scientist, Olivetti
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 Smalltalk environment
Supports exploratory programming and
prototyping
® (Class hierarchy with inheritance creates highly

re-useable source code
® Smalltalk 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 tuiorial
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
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NOT COPY PROTECTED. 60-DAY MONEY-BACK Gl ARANTEE
ON-IINE USER-SUPPORT CONFERENCE ON BYTE'S BIX™

Smalltalk ™V requires DOS and 512k RAM on [BM PG (inluding AT) or
‘compatibles.” and & CGA. EGA. Toshiba T3100. Hercules, or AT&Y 6300
graphic controller. 4 Microsoft or campatible mouse is recommended

5200 West Century Boulevard
Los Angeles, CA 90045

(213) 645-1082



BOOK REVIEWS

REDUCED
INSTRUCTION SET
COMPUTERS

William Stallings, ed.

IEEE Computer Society Press
Washington, DC: 1986
ISBN 0-8186-0713-0

371 pages, $44

THE DESIGN

OF THE UNIX
OPERATING SYSTEM
Maurice J. Bach
Prentice-Hall Inc.
Englewood Cliffs, NJ: 1986
ISBN 0-13-201799-7

471 pages, $37.33

THE ART OF PROLOG:
ADVANCED
PROGRAMMING
TECHNIQUES

Leon Sterling and

Ehud Shapiro

MIT Press

Cambridge, MA: 1986
ISBN 0-262-19250-0
427 pages, $29.95

REDUCED
INSTRUCTION SET
COMPUTERS
Reviewed by

Phillip Robinson

he designers of today’s

RISC machines. During
1986, a number of these ma-
chines were announced and
were actually shipped. At
the same time, CISC-
oriented designs still domi-
nated the market. Lively de-
bates sprang up between
those who saw RISC as the
wave of the future and those
who just thought it taught a
few lessons that could be in-
corporated into the main-
stream of system design.
Who is right? Until recent-
ly, the only way to hear the
sides in the RISC debate was
to read business magazines
or to plow through the high-
end technical literature at
conferences and in journals.
Reduced Instruction Set
Computers, edited by
William Stallings, is one of
the first books to strike some
sort of middle ground.

Nature of the Book

A banner across the front of
this book proclaims Ziutorial
Twtorial Turorial. . . . Un-
fortunately, that isn’t an ac-
curate description of the
text. Instead, this is a collec-
tion of important papers
about RISC with some intro-

central processors have

tried to increase system performance by implementing more and
more processing elements in hardware, leading to CISC (com-
plex instruction set computers). Proponents of RISC (reduced
instruction set computers) claim that smaller processors with
many general-purpose, on-chip registers and small, hard-wired
instruction sets will be able to run rings around complex proces-
sors. What’s more, the design of such chips will be less diffi-
cult, time-consuming, and expensive than the design of CISC
chips. Wringing the speed out of smaller instruction sets re-
quires more advanced compilers to optimize instruction and
register usage.

RISC originated in a project at IBM (which resulted in the
IBM 801, a machine that was not sold commercially) but was
reborn at the University of California at Berkeley and at Stan-
ford University. David A. Patterson and John L. Hennessy
showed that small groups of graduate students and professors
could design extremely fast, easily manufactured, 32-bit pro-
cessors in a relatively short time. Their studies caught the atten-
tion of computer firms, and soon start-up companies and old-
timers (including IBM and Hewlett-Packard) were building

Illustration by Fran Slavin

ductory essays, a glossary,
and a bibliography. The 32
papers were originally published between March 1977 and June
1986. Some come from journals ranging from Communications
of the ACM to Datamation. Almost a third come from confer-
ence proceedings (including four from the famous COMPCON
Spring '86 RISC-CISC shootout) and IBM publications, and
one comes from a book on RISC for VLSI.

The book includes articles by some of the big names in RISC:

" John Cocke, John L. Hennessy, David A. Patterson, Carlo H.

Sequin, and Joel S. Bimbaum. C. Gordon Bell is here siding
with the RISC philosophy because of the current speed of logic
relative to memory, and Manolis Katevenis is represented by a
chapter from his ACM award-winning dissertation on RISC.
Many important RISC machines are also represented, includ-
ing the IBM 801 and RT, Stanford MIPS chip, Berkeley RISC
chips, HP Spectrum series, MIPS 32-bit CMOS chip, and the
Intel 80386. (Whoops: the 3867 I thought that was a mistake at
first, too. Turns out it was added as an example of the state of the
art in CISC processors.)
The papers are organized by topic into six sections titled “In-
continued
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UX-BASIC+

The profitable way
to program on XENIX.

PC/AT DEVELOPMENT SYSTEM  $595

UX-Basic + is the choice of leading UNIX™ corporations like IBM,
AT8T, NCR and Siemens as well as thousands of professional
programmers.

UX-Basic + provides
 powerful structured business Basic
M C-ISAM™ routines for Informix™ compatibility
M directaccess to XENIX system calls
M Native Code Compiler for highest performance
(available as part of the Performance System, $795)
UX-Basic + is available under XENIX on the IBM, Compag, and other
PC/AT compatibles as well as on a wide range of UNIX systems.

ICIR)

HCR Corporation

130 Bloor Street West
10th Floor

Toronto, Ontario
Canada M5S 1N5S

Telephone (416) 922-1937
Telex 06-218072 HCR TOR
Fax (416) 922-8397

UX-Basic + is a trademark of UX Sottware Inc. XEN/X is a trademark of MicroSoft Corp.
UNIX s a registered trademark of AT&T in the USA and other countires. C-/SAM and
Informix are trademarks of Informix Sottware Inc.

ALL SALES SUBJECT TO THE TERMS OF OUR S0 DAY LIMITED WARRANTY. FREE COPY UPON REQUEST.

&

CALL FOR FREE CATALOG

TEXT TO SPEECH BOARD!

PC/XT COMPATIBLE. MAKE YOUR COMPUTER TALK!

A VERY POWERFUL AND AMAZING SPEECH CARD. USES THE NEW GENERAL
INSTRUMENTS SP0256-AL2 SPEECH CHIP AND THE CTS256A-AL2 TEXT TO SPEECH
CONVERTER.

THIS BOARD USES ONE SLOT ON THE
MOTHERBOARD AND REQUIRES A COM
SERIAL PORT. BOARD MAY ALSO BE USED IN A
STAND ALONE ENVIRONMENT WITH ALMOST
ANY COMPUTER THAT HAS A RS232 SERIAL
PORT. FEATURES ON BOARD AUDIO AMP OR
MAY BE USED WITH EXTERNAL AMPS.
DEMONSTRATION SOFTWARE AND A LIBRARY
BUILDING PROGRAM ARE INCLUDED ON A 5
INCH PC/XT DISKETTE. FULL DOCUMENTA-
TION AND SCHEMATICS ARE ALSO INCLUDED.

NEW!

$89.95

.
ASSEMBLED
& TESTED

CANON 80 COLUMN PRINTER - $39.95

ORIGINALLY MANUFACTURED FOR THE PC JR. BUT WITH OPTIONAL CONNECTOR
WILL WORK WITH PC, XT, OR AT. REQUIRES SERIAL 1/0. THIS THERMAL PRINTER IS
QUIET AND USES EASY TO GET 8% IN. ROLLS OF PAPER. 50 C.P.S., UPPER AND
LOWER CASE, PLUS GRAPHICS. ORIGINAL LIST PRICE $199.00. ADD $3.00 FOR
PC/XT CONNECTOR. ADD $5.00 UPS.

PC/XT EPROM
PROGRAMMER

$199

* LATEST DESIGN » PROGRAMS UP TO 4 DEVICES AT ONE TIME » FEATURES EASY
TO USE MENU DRIVEN SOFTWARE THAT RUNS UNDER PC OR MS-DOS. » USES AN
INTELLIGENT PROGRAMMING ALGORITHM FOR SUPER FAST (8X) EPROM
BURNING. « THIS PLUG-IN BOARD ATTACHES TO AN EXTERNAL MINI CHASSIS
CONTAINING 4 TEXTOOL Z..F. SOCKETS. » NO PERSONALITY MODULES
REQUIRED » AUTOMATIC VPP SELECTION: 12.5V, 21V, OR 25V. » EPROM OATA CAN
ALSO BE LOADED FROM OR SAVED TO A DISKETTE. * PROGRAMMING SOFTWARE
SUPPORTS: 2718, 2732, 27324, 2764, 2764A, 27128, 27128A, 27256, 272564, 27512, AND
27512A. « ASSEMBLED AND TESTED, BURNED. IN WITH MANUAL. $199 WITH
SOFTWARE.

Digital Research Computers
OF TEXAS
P. 0. BOX 3814508 o DUN((:ANEU:LE,)TX 75138 « (214) 225-2309

TERMS: Add $3.00 postage. We pay balance. Orders under $15 add 75¢ handling. No
C.0.D. We accept Visa and MasterCard. Texas Res. add 6-1/4% Tax. Forelgn orders

{except Canada) add 20% P & H. Orders over $50 add 85¢ for Insurance.
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BOOK REVIEWS

struction Execution Characteristics,” “RISC Overview,” “Op-
timized Register Usage,” “RISC Compilers,” “Example Sys-
tems,” and “An Assessment of RISC.” Each section has an
introductory essay written by the editor. Some of these essays
are lucid, illustrated introductions to the particular topic at
hand. Others are single-page summaries of the articles within
the section.

At the end of the book is a glossary, a list of acronyms, and an
annotated bibliography. These sections are generally helpful,
and the bibliography is definitely thorough.

Legibility and Selection

The text is always legible, though the print quality varies quite a
bit. Each article has been lifted directly from its original source,
and some of the reproductions are rougher than others. The
technical level of the articles covers quite a range, too. “Strate-
gies for Managing the Register File in RISC™ by Yuval Tamir
and Carlo H. Séquin is chock-full of mathematical analyses and
ends with a mathematical proof that occupies three full pages.
Another type of article is represented by “RISC: Back to the
Future?” by C. Gordon Bell, a straightforward, historical ac-
count of RISC-like principles throughout the last 30 years of
computer design. Bell’s article requires little technical knowl-
edge of the reader but offers a total historical perspective.

As I mentioned before, many of the important names in RISC
research and development are represented in this book. Also,
the section on example systems does a creditable job of covering
the spectrum of RISC machines. The organization of articles
couldn’t be improved, and the introductory essays help to set the
context for each section. The bibliography will be a boon to any-
one researching the technical aspects of RISC.

The most fun section of the book is the final “An Assessment
of RISC.” Within this hundred pages is a taste of the debate
about RISC’s impact now and its probable future. The articles
come from both the skeptical side and the advocacy side, and
they include some of the direct back-and-forth that appeared in
the “Open Channel” column in [EEE Computer magazine.
These articles and columns argue about RISC instead of just de-
scribing it in technical, measured tones. They criticize and ana-
lyze such famous processors as the doomed iAPX432 from Intel
and the MicroVAX.

Drawbacks

The biggest problem with this collection is what was left out.
Most important is the lack of reference to the convergence of
gallium arsenide (GaAs) technology and RISC designs. As I
discuss in my article on RISC (see page 143), GaAs RISC pro-
cessors can reach speeds of 100 MIPS, an order of magnitude
greater than the current silicon RISC chips.

I was also disappointed by the limited space allotted to articles
on register usage and RISC compilers. Proper compiler design
is really a crux in many RISC designs, and the three articles in
that section leave me still hungry for more. I'd also like to see
some discussion and analysis of so-called hybrid processors.
These new, important chips—such as the Fairchild Clipper and
the Inmos Transputer—claim to combine the best of RISC with
the best of CISC.

A Solid Collection
Although the fundamental element of RISC processors seems
simple—a smaller, more efficient instruction set will yield
faster computers—the practicalities of implementing an im-
proved computer system using a RISC CPU are not simple.
They involve complex questions of compiler design and register
usage. This book does not pretend to teach state-of-the-art RISC
system design. Instead, it is a well-rounded collection of articles
continued



MAKE YOUR IBM PC

FASTER THAR

IN JUST 5 MINUTES!

~f

>

DON‘T TAKE OUR WORD FOR IT.

USE THE BREAKTHRU 286 SPEEDUP
BOARD FOR 60 DAYS. IF YOU ARE NOT
TOTALLY SATISFIED RETURN IT FOR A
FULL REFUND.

It sounds great; theideaofa's cduP board that you can just
Flug right in as easily as putting bread in a toaster. How wonder-
ul to be able to convert a PC or XT to a $4000 AT without the ex-
pense. Buteven when you get ready to spend $595.00 you want

to be sure your choice is the very best.

Here at PCSG we sell our IBM PC disk access speedup software
by the thousands. But software doesn’t do anything about speed-
ing up the microprocessor (or CPU) speed. As you know the mi-
croprocessor is the brain of the computer that controls all the
operations like screen updates and calculations like a spread-
sheet makes.

Faster and smarter than an AT —
PCSG guarantees it.

We wanted to offer a speedup card that would be the comple-
ment to our disk speedup software, (incidentally included at no
extra charge.) We wanted it to be literally the most advanced,
compatible and feature rich board available today. We could only
be satisfied with a board that was the finest example of the engi-
neering art.

There is no question we have met our every objective by devel-
oping and manufacturing the BREAKTHRU?:% card. This is the
best designed and most functional speed up card available today.
We guarantee it.

HERE IS WHAT MAKES IT SO SPECIAL.

First, it installs so easily. It is a half slot card, only five in-
ches in IenEth. You don’teven have to give up a full slot. What's
more, unlike competing products it works in the Compaq and
most clones. The instructions are so simple we considered show-
ing a picture of a child putting it in. Easy diagrams show how
you just place the card in an open slot, remove the original pro-
cessor and connect a single cable. There is no software required.
From that moment you are running faster than an AT.

Second, it is advanced. The BREAKTHRU 286 replaces the
CPU of the PC or XT with an 80286 microprocessor that is faster
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than the one found in the AT. A 16K cache memory(rrovides
zero-wait-access to the most recently used code and data. In
benchmark tests the card accelerated software programs—

both custom and off-the-shelf anywhere from 200% to as much
as 700%. Acceleration factor is up to 7.8x on the Norton
Sysinfotest! Wow!

Third, you have full compatibility. All existing system
RAM, hardware, and peripheral cards can be used without
software modification. It operates with LAN and mainframe
communication products and conforms to the Lotus/Intel/
Microsoft Expanded Memory Specification (EMS). Software
compatibility is virtually universal.

Fourth, it is the best there is. There are several other
boards on the market. Some are priced about the same as the
BREAKTHRU 286 and some are cheaper. We at PCSG have
compared them all, but there simply was no comparison. What
we discovered is that many cards being sold offer only a marginal
speed up in spite of their claims. We found some to be merely
versions of the obsolete 8088 or 8086, and others to be just poorly
engineered. The SMHz BREAKTHRU 286 is unequivocally the
best executed and most completely reliable spce(éup board
manufactured today.

PCSG has since early 1983 dominated the lap portable market
with ROM software such a Lucid spreadsheet and Write ROM
that reviewers rated as excellent. We were proud to successfull
enter the IBM PC market last year with disk access speedu sof)t,-
ware. Now we are so pleased with the BREAKTHRJ);pce up
card. We use them on our own PC’s to make them faster than
AT’s. We are really excited about this product.

PCSG makes the unabashed statement that the BREAKTHRU
286 card represents more advanced technology than boards by
Orchid, Quadram, Victor, Mountain, P.C. Tec nologies, Phoenix
-..we could go on.

But an ad can't let you experience it for yourself. That's why
we sell the BREAKTHRU 286 on a 60 day trial. If you aren’t com-
pletel! satisfied return it within 60 dals for a full refund. Itis
Erice at $395. Call today with your MasterCard, Visa, American

xpress or COD instructions and we will ship your card the very
next day.

PERYONAL CON IRUTER SUARDRTORQUP
11035 Harry Hines Bivd. #207 «Dallas, Texas 75229

214-351-0564
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Inquiry 300

DOURBLE U

2 WIRE, FULL DUPLEX,
SHORT HAUL MODEM Son

Doubles use of existing data lines
and reduces installation costs.

» POWER STEALING

FULL DUPLEX

» UP TO 3,000 FEET
» UP TO 9600 BAUD
« DTE/DCE SWITCHABLE

+ CHOICE OF CONNECTORS -

Screw Terminals,
Modular Plug, Coax

(516) 423-3232

1-800-835-3298

N r__J A
ccleBY e
TECHNOLOGY, INC.

270 East Pulaski Road  Greenlawn, NY 11740

The Only Expanded Memory Card
Which Can Save A Day Each Week.

A major independent testing laboratory benchmarked a
PC-XT equipped with FASTCARD and demonstrated a tenfold
improvement over a PC-AT on typical Disk I/O operations.

@ Portable between IBM PC, XT,
AT and compatibles.
© Up to 2MB with Split Memory
Mapping to
— Fill memory to 640K
- Provide Expanded
memory over 640K

© Unique Disk Caching

® Ram Disks (up to 8MB)

® Custom Password Security

® Print Buffering

® Built-in Diagnosis and
Automatic Fault Tolerance

® Factory Installed
and Tested DRAM's

® Lotus/Intel/Microsoft compatible

*Each FASTCARD /// comes with 2 MBytes of Memory.
FASTCARD IV, available with 2 MBytes, includes serial/paraliel ports,
game port and a clock calendar for $295. Dealer inquiries invited.

nmy
For additional information, contact m,

PERIPHERAL MARKETING INC. 602-483-7983
7825 E. EVANS RD.. #500, SCOTTSDALE, AZ 85260
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BOOK REVIEWS

from other sources. The articles begin by describing the goals
behind RISC and continue through RISC’s advantages, the chal-
lenges of designing a RISC system, descriptions of current
RISC machines, and prognostications of RISC implementation.
It is the best collection of RISC articles I have seen, but it does
have several surprising holes, especially in its disregard of the
convergence of RISC and GaAs technologies. Still, T recom-
mend it for anyone who wants to go beyond the RISC-is-coming
articles in the business press and for those involved in RISC who
want a good reference collection.

Phillip Robinson is a contributing editor for BYTE and editor of
the Desktop Engineering newsletter. He can be reached at P.O.
Box 40180, Berkeley, CA 94704.

THE DESIGN OF THE UNIX OPERATING SYSTEM
Reviewed by Thomas M. Houser

any UNIX users will welcome the arrival of Maurice J.

Bach’s authoritative book on the UNIX kernel. Bach, an
employee at Bell Laboratories, taught a course on the subject
there in 1983 and 1984. While The Design of the UNIX Operat-
ing System is the only book available on the subject, it is ex-
tremely well written and as elegant as the system it describes.
For those UNIX users who want more than a user’s view of the
system, this book is priceless.

Although many books on UNIX exist, Bach’s deals specifi-
cally with the UNIX kernel. The kernel is the memory-resident
portion of UNIX and was originally about 10,000 lines of C
code. The kernel consists of only those functions that are re-
quired to serve critical user needs while maintaining the integ-
rity of the system. Although both the UNIX kernel code and
line-by-line commentaries are available, this book abstracts the
principles and philosophy behind the system, which can be ob-
scured by pages of linear listings. At the same time, the book is
practical and includes short listings of code and/or pseudocode
and major data structures to illustrate the points.

Who Should Read This Book?

Let me be slightly provocative and say anyone who programs a
computer should read this book. The study of operating systems
may seem a bit recondite. After all, not many of us live in the
rarefied atmosphere of operating system design. However, get-
ting a glimpse of a good software design is rewarding no matter
what the application. Choices for data structures, how to de-
compose the problem, and awareness of trade-offs are all design
problems that are difficult to teach other than by example. This
exposition of UNIX is a good example that is nontrivial but
comprehensible.

More specifically, this book could profitably be used as part
of an operating systems course. It is pedagogical without being
pedantic. That is, Bach is very careful to explain his terminol-
ogy (e.g., when he uses the term *“core” his footnote explains
he means main memory, not the hardware technology). How-
ever, he does not indulge in formalisms or unnecessary abstrac-
tions. He introduces problems that appear at the end of each
chapter and encourages the reader to think about the material he
has presented from different angles.

Finally, any programmer who uses UNIX regularly will em-
brace this book and take the most from it. Bach makes many
less-apparent aspects of the system clear. The book should also
help readers obtain an understanding of the gestalt of the UNIX
system and enable them to use it in a way that will amplify its
potential.

The two major functions of the UNIX kernel are maintaining

continued



RUN AWAY TO ROME

GET OFF TO A FLYING START

)15' ‘a

See world-class athletes
perform in Rome while you
continue to get a world-class
performance from your
quality TDK floppy disks.

2-$50,000 GRAND PRIZES

If you're one of the lucky
Grand Prize winners in TDK's
“Dash for Cash” Sweep-
stakes, you'll receive a fully
paid, 8-day/7-night deluxe
trip for 2 to the World

o,
¢ ,)'bl.o’%'
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29,
STDK
OFFICIAL FLOPPY DISK
SUPPLIER TO THE
WORLD CHAMPIONSHIPS

IN ATHLETICS
ROME, ITALY.

Inquiry 294

Championships in Athletics
to be held in Rome August
29-September 6, 1987. It
includes round-trip airfare via
Alitalia Airlines, fuxury hotet
accommodations and 2 VIP
passes to the games as
guests of TDK. All this plus
$40,000 in cash!

5-FIRST PRIZES

Five lucky first prize winners
will win a fully paid Grand
Prize trip for 2, complete with
airfare, luxury accommoda-
tions and 2 VIP passes,
compliments of TDK. Plus
$5,000 in cash!

50-SECOND PRIZES

Each of 50 second prize
winners will receive a State-

of-the-Art Video Camcorder
to record their favorite live
sporting events or special
family moments.

5,000-THIRD PRIZES

5,000 avid sports fans will
receive a lightweight
insulated sports cooler that
keeps your favorite liquid
refreshment as hot or cool
as you like it.

15,000-FOURTH PRIZES
16,000 runners-up can keep
tabs on the pace with a sporty
high tech digital stopwatch
that keeps track of time with
pinpoint accuracy.

Go to your TDK dealer today
and pick up your entry
coupon in specially marked
packages of TDK floppy disks
or write for entry coupon

and official rules to “DASH
FOR CASH; P.O. Box 2312,
Yonkers, NY 10703. Include
a self addressed, stamped
envelope, except residents
of Washington and Vermont.
One request per envelope.
All requests for entry cou-
pons must be received by
June 1, 1987. No purchase
necessary. All entries must
be received by midnight
June 30, 1987. Void where
prohibited.

£\
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&TDIK

THENO-RISK DISK.
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AT LAST: Professional
Typesetting Capability
For PC Users
With PCTEX"™  the best-selling full

implementation of Professor Don Knuth’s
revolutionary typesetting program TEX.

FINEST Typeset Quality Printing From:

dot matrix laser phototypesctter
ail 500 Qin
00
1 az1 ... Ga2q o0 2
- ] . ] / ¢ dz
=1 ! : . 5 —00

Am1 Amn

WIDEST Range Of Output Device Drivers:

e Epson FX, LQ
e Toshiba o Apple LaserWriter

e Corona LP-300* e APS-5 phototypesetter
e Screen preview, with EGA or Hercules card

MOST COMPLETE Product Offering:

PCTEX (not copy protected) ineludes the following:

e Our specially written PC TipX Manual, which en-
ables you to start using TigX right away.

e Custom “macro packages” that provide formats
for letters, manuals, technical documents, etc.

e The IATEX document preparation system, a full-
featured macro package for preparing articles,
books. reports, ete., and IATEX User’s Manual.

e AMS-TEX, developed by the Amer. Math. Society
for professional mathematical typesetting.

Site licenses, volume discounts, and interfaces to
PC Paintbrush. PC Palette. FancyFont and Fontrix
are also available.

PRICED FROM ONLY $249.00!

(Printer drivers and interfaces additional.)

e HP LaserJet*

Laser printer,
fonts & software

from $2995.00

For IBM PC/XT, AT or compatible, DOS 2.0 or higher, and
512K RAM. Hard disk required for printer drivers and fonts.
*HP LaserJet and Corona require additional interface boards.

For more information call or write:

Personal TgX, Inc.

12 Madrona Avenue, Mill Valley, CA 94941 (115) 388-8853

This ad, with space for the photograph, produced by PC TEX.
Typeset on the Epson FX80, the Corona LP-300 laser printer,
and the Autologic APS-5 phototypesetter.

TeX is a trademark of the American Mathematical Society. Manufac-
turers' product names are trademarks of individual manufacturers
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the file system and managing processes, and these constitute the
book’s two main areas of exposition. In addition, a chapter on
memory management covers both segmentation and paging.
These are the two classic schemes and both have been used in
various versions of UNIX. Another chapter also covers the new
interprocess communications (IPC) facilities in Bell Laborato-
ries’ System V version—shared memory, semaphores, and
messages. The two last chapters of the book are devoted to the
more exotic topics of multiple processor machines and distrib-
uted UNIX.

Before jumping into the myriad details, Bach gives a lucid
overview of the file and process subsystems. A discussion of
files includes the organization of files in memory and the logical
layout of the disk as well as the normal functions of a UNIX
device driver. If you’ve ever pondered the meaning of “inode ™
or “superblock,” an explanation awaits in these pages. Notice
that while devices are clearly not files, UNIX abstracts the con-
cept and attempts to treat them the same when possible. This is
the kind of abstraction that leads to simpler and more reliable
systems. The overview of the process subsystem describes pro-
cess states, kernel and user stack, and the major data structures
for managing processes (e.g., u__area, process table, etc.).

Bach introduces the classic “critical section™ problem here.
The problem, simply stated, is how to synchronize the use of
one resource (e.g., a data structure) by multiple processes that
may try to use it asynchronously. He presents the UNIX solu-
tion, which is simply to prevent all interruptions of critical sec-
tions of code by raising the priority level. Bach lets us in on a
very interesting design choice in this chapter—all tables in the
operating system have fixed sizes. This makes the algorithms
simpler, faster, and more reliable. Sometimes the system ad-
ministrator can tune the system accordingly so users don’t run
out of resources and yet table sizes are still “reasonable.”

The File System

Bach uses a bottom-up treatment of the file system. He covers
the file buffer cache, the internal representations of files, and
level 1 input/output routines like read, write, open, close, and
link.

He describes all the major data structures relevant to these
topics and their interrelationships. He shows how both files and
directories are represented in memory and on the disk. Algo-
rithms to manipulate these data structures are covered both in
the text and by a short (one page or less) C code segment. Where
C would make the algorithm verbose, Bach resorts to pseudo-
code. Besides these two characterizations of the algorithms,
there is almost always an example as well. This may seem like
overkill, but some operating system features can be very subtle,
and multiple explanations accelerate comprehension by offering
the reader a choice. One thing that struck me about the file sys-
tem is that two of the major data structures, the buffer pool and
the in-core inode list, are very similar in structure. Bach uses
clear diagrams throughout the book to describe the data
structures.

Bach covers the device drivers in a later chapter. He defers
this I/O topic due to the necessity of understanding process con-
trol when discussing terminal drivers. In addition, he discusses
the somewhat new stream concept that implements a character
driver as a stream of message-passing modules. This allows bet-
ter modularization and reusability of code that implements I/O
protocols that, for example, are needed in networking.

Process management is less visible to the user than file ma-
nipulation. Several classic and subtle problems arise in the im-
plementation of multiprocess architectures such as UNIX. Bach
covers all facets of process control with the same care that went
into describing the I/0 system: Context switch, signals, process
| 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. Qur business
adwvisors 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 |l for only
$299.

And our customers said $299 is great. So, we said:

“Aw ... What the Heck! $299 itis!”

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

22308 FC SWINCLES

__x]‘\ |

==

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 line 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 I1? 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 26

Want more information? Call or write for a detailed brochure
and a free demo disk!

STILL ONLY $299!

2295LB FL SMINCLES
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Programmer’s Paradise Gives You Supérb Selection,

Personal Service and Unbeatable Prices!
Welcome to Paradise. The MS/PC-DOS and XENIX software source that caters to your programming needs.

® Lowest price guaranteed
® Latest versions

LIST OURS
C++
ADVANTAGE C + + $ 495 469
PFORCE + + 395 CALL
C COMPILERS
AZTEC C-86 COMMERCIAL 499 CALL
AZTEC C-86 DEVELOPER 299 CALL
C-86 PLUS 497 445
DATALIGHT - C DEVELOPER'SKIT 99 75
LATTICE C 3.2 500 275

W/SOURCE 900 545

ET'SC 75 59

W/CSD DEBUGGER 150 109
MICROSOFT C 4.0 450 270
MARK WILLIAMS C 495 289
WIZARD C 450 329
C INTERPRETERS
C-TERP 300 229
INSTANT C 500 379
INTERACTIVE C 249 219
INTRODUCING C 125 105
RUN/C 120 89
RUN/C PROFESSIONAL 1.1 250 169
ASSEMBLERS, LINKERS
ADVANTAGE LINK 395 349
MACRO ASSEMBLER 150 95
PASM-86 195 115
PLINK 86 PLUS 495 319
QUELO 68000 X-ASM 595 509

Microsoft Specials

C COMPILER 450 270
COBOL 700 439
COBOL TOOLS 350 229
FORTRAN —NEW V. 4.0 450 315
LEARNING DOS 50 39
LISP 250 165
MACRO ASSEMBLER 150 95
MUMATH 300 185
PASCAL 300 185
QUICKBASIC 9 65
SORT 195 125
WINDOWS 9 65
WINDOWS DEVELOPMENT KIT 500 310
GRAPHICS
ADVANTAGE GRAPHICS 295 225
ESSENTIAL GRAPHICS 250 195
GRAPHIC 350 289
GSS GRAPHICS DEVELOPMENT

TOOLKIT 495 379
GSS KERNEL SYSTEM 495 379
GSS METAFILE INTERPRETER 295 239
GSS PLOTTING SYSTEM 495 379
HALO— ONE LANGUAGE 300 209

W/TEN FONT PACK 425 299
HALO — FIVE MICROSOFT

LANGUAGES 595 415
METAWINDOWS 185 115
METAWINDOWS PLUS 235 189
METAFONTS 80 59
METAFONTS PLUS 235 189
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€ UTILITY LIBRARIES

ASYNC MANAGER

BASIC C

BLACKSTAR C FUNCTION LIBRARY

C ESSENTIALS

C FOOD SMORGASBORD
W/SQURCE

C TOOLS PLUS

ESSENTIAL C UTILITY LIBRARY

ESSENTIAL COMMUNICATIONS
W/BREAKOUT DEBUGGER

GREENLEAF FUNCTIONS

GREENLEAF COMM

THE HAMMER

MULTIC

MULTICOMM

PFORCE

TIMESLICER
W/LIBRARY SOURCE

TOPVIEW TOOLBASKET

SCREEN DISPLAY, WINDOWS FOR C

C WORTHY
CURSES
W/SOURCE
GREENLEAF DATA WINDOWS
W/SOURCE
FLASH UP WINDOWS
MICROSOFT WINDOWS
DEVELOPMENT KIT
ON-LINEHELP
PANEL
POLYWINDOWS
SCREENPLAY (LATTICE)
SOFTSCREEN HELP
VIEW MANAGER
VITAMIN C3.0
VC SCREEN
WINDOWS FOR C
WINDOWS FOR DATA
ZVIEW

E
W/REPORT GENERATION
BTRIEVE/N
XTRIEVE'N
W/REPORT GENERATION
C-ISAM
CTREE
R TREE
C TREE/R TREE BUNDLE
CQL
DBCIII
W/SOURCE
DBC IIl PLUS
DB VISTA
W/SOURCE
DB QUERY
W/SOURCE
FABS
FABS PLUS
INFORMIX
INFORMIX 4GL
INFORMIX SQL
PHACT

Discover the Many Advantages of Paradise...

® Huge inventory, immediate shipment
® Knowledgeable sales staff

LIST OURS
175 135
175 129

99 89
100 85
150 95
300 188
175 135
185 135
185 135
250 195
185 135
185 135
195 159
149 135
149 135
395 229
295 265

1000 CALL
250 179
295 269
125 85
250 185
225 169
395 319

75 69
99 65
500 310
149 109
295 219
CALL CALL
150 135
195 175
275 199
225 199
99 85
195 145
295 239
245 189
245 195
245 195
390 315
595 465
595 465
940 750
225 195
395 319
295 249
650 529
395 329
250 179
500 359
750 599
195 155
495 425
195 155
495 425
150 129
195 169
795 639
995 799
795 639
295 265

® Special orders
@ 30-day money-back guarantee

LIST OURS
DEBUGGERS
ADVANCED TRACE 86 175 125
BREAKOUT 125 99
CODESMITH 86 145 105
CSPRITE 175 125
CSD SOURCE DEBUGGER 75 59
PERISCOPE 13.0 345 295
PERISCOPE 11 3.0 175 145
PERISCOPE 1i-X 3.0 145 109
PERISCOPE 111 995 CALIL
PFIX 86 PLUS 395 229
XVIEW 86 60 49

BUNDLE of the Month

The best of desk-top publishing.
Xerox Ventura Publisher — Highly ac.c'hixp_ed.

loaded with f Create profi I3
documentation at mmimal cost.
LIST $895 OURS $805

Halo DPE — Graphics-based desk-top publisher from
Media Cybernetics. Easy to learn and use. Adds
graphics and imaging power to Ventura and/or works
with your word processor.

LIST $195 OURS $155
Ventura/Halo DPE Bundle
List together $1090 OURS $925
EDITORS
BRIEF 195 CALL
CVUE 75 59
W/SOURCE 250 195
EDIX 195 155
EMACS 295 265
W/SOQURCE 995 895
EPSILON 195 159
FIRSTIME (©) 295 229
KEDIT 125 105
LSE 125 89
PMATE 195 115
PC/VI 149 119
SPF/PC 195 145
VEDIT 150 109
VEDITPLUS 185 139
XTC 99 79
SORT UTILITIES
AUTOSORT 150 129
MICROSOFT SORT 195 125
OPT-TECH SORT 149 115
LINT
PC LINT 139 99
PRE-C 295 155
MAKE UTILITIES
ADVANTAGE MAKE 125 99
LMK 195 139
PMAKER 125 79
POLYMAKE V.2.0 149 125
PROFILERS
CODE SIFTER 119 95
PFINISH 395 229
THE PROFILER 125 89




We’ll Match Any Nationally Advertised Price.

LIST OURS LIST OURS LIST OURS
BASTOC TORS/BRIDGES o5 399 RELATED PROBUCTS
3 4 ’
BAS_C 85 79 CLIPPER 695 459 XENIX PRODUCTS
BAS_PAS 85 79 QUICK SILVER 599 499 695 CALL
DBX 350 315 FOXBASE 395 CALL BTRIEVE 595 465
FORTRIX 6000 CALL FOXBASE PLUS 395 CALL C-ISAM 319 285
MB 86 895 CALL DBRIEF 89 CALL C TERP 198 CALL
PTRAL 179 CALL DBC 11l PLUS 750 599 C-TREE 395 279
GENIFER 395 309 R-TR! 279
BASIC DBVIST!
BETTERBASIC 199 139 BLAISE . poxus'\g C",%% Sﬁtt
BETTERBASIC ADD ONS CALL CALL ASYNCH MANAGER 175 135 INFORMIX 995 795
BETTERBASIC € TOOLS PLUS 175 135 INFORMIX 4QL 1500 1235
DEVELOPMENT TOOLS 99 89 EXEC 95 65 INFORMIX SQL 995 795
BETTER TOOLS 95 89 LIGHT TOOLS 100 69 LYRIX 595 449
EXIM TOOL KIT 50 49 PASCAL TOOLS 125 95 MICROSOFT BASIC 350 239
FINALLY 99 89 PASCAL TOOLS 2 100 85 MICROSOFT COBOL 995 635
MICROSOFT QUICKBASIC 99 65 PASCAL TOOLS & PASCAL TOOLS 2 175 135 COBOL TOOLS 450 289
PROFESSIONAL BASIC 99 75 RUNOFF 50 39 ICROSOFT FORTRAN 695 439
8087 MATH SUPPORT 50 45 TURBO ASYNCH PLUS 100 69 MICROSOFT PASCAL 695 159
PANEL-BASIC 145 115 TURBO POWER TOOLS PLUS 100 69 NETWORKS FOR XENIX 595 495
TRUE BASIC 150 105 VIEW MANAGER 275 189 PANEL 625 538
ADD ONS CALL CALL RM/COBOL 1250 949
TURBO BASIC 100 75 DIGITAL RESEARCH 600 569 RM/FORTRAN 750 549
0! SCO PROFESSIONAL 795 595
COBOL COMPILERS/UTILITIES PASCAL MT + 400 379
MICROSOFT COBOL 700 439 PL1— . 750 709
MICROSOFT COBOL TOOLS 350 229 DR ASSEMBLER + TOOLS 200 189 POLY TRON PRODUCTS
MICROSOFT SORT 195 139 ACCESS MANAGER 400 379 POLYBO 80 69
MICRO/SPF 175 155 DISPLAY MANAGER 500 475 POLYTRON c BEAUTIFIER 49 15
OPT-TECH SORT 149 115 FORTRAN 77 350 329 POLYTRON C LIBRARY | 99 79
REALIA COBOL 995 785 POLYTRON POWERCOM 179 139
RM/COBOL 950 649 LATTICE POLYLIBRARIAN 99 79
RM/COBOL 8X 1250 909 LATTICE C COMPILER 500 275 POLYLIBRARIAN I 149 115
SCREENPLAY 175 155 . W/LIBRARY SOURCE CODE 900 495 POLYMAKE 2.0 149 125
SCREEN 1/0 400 CALL C-FOOD SMORGASBORD 150 95 POLYSHELL 149 119
VISUAL COBOL (MBP) 1150 1015 . W/SOURCE CODE 300 185 POLYWINDOWS PRODUCTS CALL CALL
C-SPRITE 175 129 POLYXREF 219 169
FORTRAN COMPILERS/UTILITIES CURSES 125 89 POLYXREF — ONE LANGUAGE 129 99
LLAHEY FORTRAN 477 CALL W/SOURCE CODE 250 179 PVCS 395 309
MICROSOFT FORTRAN 4.0 450 315 DBCII N 250 179 PVCS —PERSONAL 149 119
RM/FORTRAN 595 389 W/SOURCE CODE 500 359 PVCS — CORPORATE 395 309
ACS TIMES SERIES 495 119 DBC 11 PLUS 750 599 PVCS — NETWORK 1000 CALL
87 SFL 250 225 LMK 195 139
FOR-WINDS 90 79 SECRETDISK 120 89 OPERATING SYSTEMS
FORLIB-PLUS 70 55 SIDE TALK 120 89 OPERATING SYSTEM
GRAFMATICS OR PLOTMATICS 135 119 SSP/PC 350 269 TOOLBOX (WENDIN) 99 79
GRAFMATICS AND PLOTMATICS 240 219 TEXT MANAGEMENT UTILITIES 120 89 PCNX 99 79
FORTRAN SCIENTIFIC TOPVIEW TOOLBASKET 250 179 PCVMS 99 79
__ SUBROUTINES 295 249 SYSTEM V/AT (MICROPORT) 440 385
STRINGS AND THINGS 70 55 ggygmggsstTvEEMopME . 159 145
DEVEL N
b i - —
ADVANTAGE Make — Feature- packed MS/PC- 2 N 9
PASCAL 2 350 329 DOy N A e MARE b & XENIX SYSTEM V— COMPLETE 1295 995
ASCAL 100 69 List $125 Ours $99 XENIX DEVELOPMENT SYSTEM 595 499
OTHER BORLAND CALL CALL ﬁﬁﬁ (T)PERATING SYSTEM 595 499
DBC 111 Plus — Netwark ready version of popular EXT PROCESSING
TOOLS FOR TURBO PASCAL Doy pickege. ACaN yreion oL pomer PACKAGE 195 145
,l}lLng%TIMF gg gg oln network. Data, index and memo files are dBASE
FLASH UP WINDOWS % 79 P o commagible. Ours $599 80386 DEVELOPMENT
7 1, 2
SCREENPLAY 160 89 w/source List $1500 Ours §1195 TOOLS
SCREEN SCULPTOR 125 95 Microsoft Fortran Compiler v. 4.0 — Produces 386 | ASM/LINK 495 44
T-DEBUG PLUS 60 50 tight, fast code. Uses the same optimizer and code 3861 DOS EXTENDER 995 CALL
TURBO EXTENDER 85 65 gcnemor from MS C. Full ANSI FORTRAN 77 HIGH C 895 CALL
TURBO HALO - ) 129 99 tibility. Includes CodeView, MAKE, linker PROFESSIONAL PASCAL 895 CALL
TURBO PASCAL ASYNC MGR 100 85 d ibrary manager. Many improvements and new
TURBO PROFESSIONAL 70 19 mmm added, )
O B R Ounsns | RISGPTUBLSNNG
TURBO SMITH 69 15 o XEROX VENTURA PUBLISHER 895 805
TURBO WINDOWS 30 65 Pael Bl = Advsnced accons mamiger con ity TURBO VENTURA PUBLISHER 1390 1249
4 . 5 of a screen designer, code generator and function
OTHER TURBO TOOLS CALL CALL libraries. Works with popular graphics libraries to }
OTHER LANGUAGE allow data entry in graphics modes. Includes full, Xls:é‘gﬁ?\er NICATIONS YH (e
IF YOU DON'T SEE IT CALL!I!! tomble library source code. No myah:eso‘"' 430 PTEL 195 115
j\}\l;%ghl{)s[x oA sgg CAlé; SIDETALK 120 89
/ADA € PACK 9 SSP/PC — Fast, extremely accurate library of over N
JANUS/ADA D PACK 900 769 145 math subrostines. Calable rom C. FORTRAN, O D IEIU G
B L A Pascal, B DAN BRICKLINS DEMO PROGRAM 75 59
PROBUCTS TECH CALL CALL Lk 485 OfCALE FASTBACK 175 149
PC FORTH 150 109 GOLDEN COMMON LISP 495 CALL
LG L0 125 99 PHOENIX PRODUCTS INTERAC IVE EASYFLOW 15 129
AL PR bl 195 118 LEARNING DOS 50 39
Rl)(f 11 g()MPILP.R 750 629 PD ISK 195 125 MICROSOFT MACH 10 .
RECHIICOMB O, HI00R939 PFANTASY PAC 1295 869 W/MOUSE & WINDOWS 549 385
e e SE PFINISH SE NORTON COMMANDER 75 55
SOURCE ENTRY UTlLlI\ :250 219 PFIX-86 PLUS 395 229 NORTON UTILITIES 100 59
i SORT/MERGE UTILITY 250 229 PFORCE 395 229 PDISK 195 1'25
S ALK kL T 49 318 SOURCE PRINT 97 89
KE 12 9 :
TASKVIEW 80 59
CALL TOLL FREE: g o TEXT MANAGEMENT UTILITIES 120 &9
PTEL RS i) TREE DIAGRAMMER 77 69
1-800-445-7899

Programmer’s Paradise
42 River Street, Tarrytown, NY 10591
914-332-4548

In NY: 914-332-4548

Terms and Policies

» We honor MC, VISA, AMERICAN EXPRESS
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by check. New York State residents add applicable
sales tax. Shipping and handling $3.00 peritem. sent
UIPS ground. Rush service available, prevailing rates.
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Expansion Chassis/Tape Back-up
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Specification

No. of Space for Dimension

Model Power Supply Price
No. Slot | % Height Drive atts) DXWXH(cm)
M-1* 0 1 50 30x15x6.5 | $139
M-2 3 3 100 a2x25x16 | $299
M-3 5 3 100 39x30x15 | $239
M-4 12 2 100 40x49x14 | $299
M-5 0 2 45 39x18x15 | $149
M-6 0 1 50 26.5%x18x13.5| $169
M-7 5 2 100 38.5x30x13.5| $299
M-8 ¢] 2 45 39.5x18x13.5| $149
M9 0 2 60 38.5x49x9 | $249
M-10 8 4 135 43x49x14 | $239

* Extra space for a stand alone controlier
EXT and RCV Adapters (Interfacing Computer & Chassis With Slots)...$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
San Jose, CA 95131
Telex: 279366 Fax: (408) 434-0539
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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 IBM, 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 "

AR Lgerfmmzs SISEeS
(g 2734-C Johnson Drive —
S oo m

IMMEDIATE DELIVERY!

Call 805-658-7466 or 805-658-7467

74 BYTE « APRIL 1987 Inquiry 304

BOOK REVIEWS

priority, process state, child processes, process scheduling, in-
terrupts, and system booting are all described.

UNIX’s Shortcomings

Bach points out UNIX’s shortcomings as well as its strengths.
There are several anomalies with signals that he describes. The
most severe, which I can attest to, is that signals cannot be reli-
ably caught by the user and, in fact, can easily result in the pro-
cess dying. This is simply because the default semantics of a
signal are to cause a core dump (the process dies). When a user
wants to catch a signal, he or she must issue a library call to do
so. When the signal is issued, it gets automatically reset to its
default value. A race condition is then set up. Can the user reset
the signal handler before another signal comes in? If so, every-
thing’s great; if not, the process dies. Through a private conver-
sation with Dennis Ritchie, UNIX’s designer, Bach determined
that in the beginning signals were only to be fatal or ignored and
users were not normally expected to handle signals. Bach dis-
cusses the issue in some detail and is not too parochial to give
solutions present in the Berkeley BSD UNIX, which is the other
prominent UNIX.

One of the problems of UNIX has been the limited bandwidth
between processes. That is, processes that need to communicate
must do so through narrow channels like byte-wide pipes.
Therefore, performance can be a problem. Three new features
address this limitation: shared memory, messages, and sema-
phores. Here again, these three features are implemented using
common structures internally, which facilitates their descrip-
tion and comprehension. Bach also discusses network commu-
nications and gives a brief but revealing discussion of the Berke-
ley BSD sockets concept.

What Else?

Now that UNIX is running on many manufacturers' machines,
there is great interest in using it in ways for which it was not
originally intended. The last two chapters in the book discuss
how to expand the horizons of UNIX. They consist of multipro-
cessor UNIX systems and distributed UNIX systems. The
former is a tightly coupled set of processors running UNIX,
while the latter is UNIX running across a network of machines.
Bach warns us in the preface that this discussion does not imply
a commitment by AT&T.

Running UNIX on a multiprocessor architecture poses a
problem due to the means of handling critical sections described
earlier. Sections of code in the kernel are currently executed
without interruption. This is harder to enforce with more than
one processor. Bach describes two solutions in some detail. The
chapter on distributed UNIX presents the idea of a cluster of
machines working on one problem and, less complex, a virtual
disk. All these features have been worked on by computer
manufacturers, and some are current offerings. However, it was
interesting to hear the thoughts of a Bell Labs representative.

A Success

As Ritchie himself admits, UNIX offered no really new con-
cepts when it was introduced. However, the inclusion (and may-
be more important, the omission) of features and the way in
which these features were integrated created a system with great
appeal and synergy. A happy consequence of UNIX’s portabil-
ity is that most of this book is machine-independent. Probably
one of the hardest subjects to describe in a linear text is an asyn-
chronously driven operating system, but Bach succeeds.

Thomas M. Houser (2625 NE Seavy Place, Corvallis, OR 97330)

is on the technical staff at Hewlett-Packard. He has 15 years'

experience in technical applications and systems software.
continued



COBOL'S
DOUBLE
STANDARD.

.,v-""': \\// /-’\l//: /\\)\
[ GEM \/r\/’\\ /R ’.\/&VS%%A\}YVT ]

There’s ANSI 74 Cobal.
And there’s ANSI 85
Cobol.

But why not have it all?
RM/COBOL-85 is really
GSA-certified error-free for
both Cobol standards in one
compiler.

If you need high-level 74
features like Sort-Merge or
Interprogram Communications,
RM/COBOL-85's got it for
you. The big difference: our
newest version compiles your
applications two times faster and runs them up to
eight times quicker compared to our earlier
RM/COBOL. Plus, your files can store up to five
times more data.

Best of all, RM/COBOL-85 is upward
compatible with all your existing RM/COBOL
applications. They can be recompiled without any
modifications to give you all the high-performance
advantages.

Then in the same application, at the touch of a
switeh, you can add features from the new 1985
ANSI standard and combine all this performance
with the convenience and maintenance advan-
tages of structured programming.

Because you can mix and match 74 and 85
features the way yow want, you can move your
applications to the 85 standard when it’s conve-
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Either way, RM/COBOL-85 delivers all this
flexibility whether you're in a DOS or UNIX
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BitCom, it must be good. |

arAntEatieses

A awas W

R

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 ,
it gives you so many features for such a low price:
B Powerful script language with more than 80 functions.
B 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 that of remote computer.
Supports COM1 through COM4.
Programmable terminal emulation including VT1G0, IBM '
3101 and most ASCII terminals
B 110t09600 baud range. |

B Now also available on 3% inch diskettes.

"AMONG INEXPENSIVE COMMUNICATIONS
PROGRAMS, (BITCOM IS) A CHAMP. . .IT MIGHT
EVEN KNOCK SOME OF THE BIG BOYS OUT OF
THE RING.” —PC WORLD

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 Sottware, Inc.
755 Ames Ave., Milpitas, CA 95035 |

BitCom3

|
©BIT Software, Inc. 1987 BitCom is a Trademark of Bit Software, Inc. ' |
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THE ART OF PROLOG:
ADVANCED PROGRAMMING TECHNIQUES
Reviewed by Steven H. Rogers

nly a few years ago logic programming and Prolog were eso-

teric topics largely confined to the academic world. Then
came the announcement by representatives of the Japanese Fifth
Generation Computer Systems project that the software for this
ambitious undertaking would be based on Prolog. After an im-
pressive string of successes in shipbuilding, automaking, con-
sumer electronics, and semiconductors, a major Japanese initia-
tive such as this attracted international attention; interest in
Prolog soared.

Several introductory books about Prolog have appeared dur-
ing the past five years or so. Programming in Prolog by W. F.
Clocksin and C. S. Mellish (Springer-Verlag, 1982) is notable
among these, providing the closest thing to a standard definition
of core Prolog that we now have. BYTE has also responded with
tutorials (see “Prolog Goes to Work” and “Logic Program-
ming” in the August 1985 issue). The book in review here, The
Art of Prolog: Advanced Programming Techniques by Leon
Sterling and Ehud Shapiro, focuses on the needs of those who
want to dig deeper into Prolog and logic programming.

The book, intended as a text for graduate students, is divided
into four parts: Logic Programs, The Prolog Language, Ad-
vanced Prolog Programming Techniques, and Applications. An
appendix gives a brief description of working with a typical Pro-
log implementation.

Logic Programs

Throughout the book, the authors emphasize the distinction be-
tween logic programming and Prolog. Logic programming con-
sists of the definition of rules describing the relationships be-
tween objects. Computation, in this context, is the inference of
the logical consequences of these rules. Prolog implementations
diverge from this purely declarative framework to make effi-
cient use of the underlying hardware.

The first four chapters devoted to logic programs provide a
sound foundation for understanding Prolog. Rules, facts, and
queries that form the basis for logic programming are illustrated
with a biblical database. This database is extended to demon-
strate the basics of data structures and recursive programming.
The fifth chapter, which delves more deeply into the theory of
logic programming, can be safely skipped by some readers.

The Prolog Language

While no true Prolog standard exists, the Edinburgh syntax de-
scribed by Clocksin and Mellish is now generally accepted as
the de facto standard. The Art of Prolog follows this syntax with
the exception of the authors’ preference for a « instead of a :- to
connect the head of a clause to its body. I experimented with
several of the examples and exercises using Prolog 86 from
Solution Systems (Norwell, MA). I experienced no difficulties,
so0 any Prolog interpreter or compiler that stays close to the Ed-
inburgh syntax should serve as a study aid for this text.

The authors start with ““pure” Prolog or Prolog programs that
conform to a strict logic programming model. They then cover
arithmetic, metalogical predicates, cuts and negation, and
extralogical predicates. This solid review of Prolog basics is a
good introduction to Prolog programming. This section con-
cludes with a chapter covering such practical issues as style and
efficiency.

Advanced Programming Techniques

This section is the heart of the book. It shows how Prolog can be

used to write programs that are difficult to express in other pro-
continued
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Word Processing/
Desktop Publishing
FANCY FONT
FINAL WORD Hl
HARVARD
PROFESSIONAL
PUBLISHER
M{CROSOFT
WORD 3.0
MULTIMATE
MULTIMATE
ADVANTAGE
LOTUS MANUSCRIPT
OFFICE WRITER/
SPELLER 5.0
PFS: PROF WRITE
SAMNA WORD v

THE INCREDIBLE JACK2
“Electronic Workspace”

from

A Aam
Aa mus

Do Wordprocessing, Spreadsheets, Database and
Graphics all on one screen at the same time.

SPELLBINDER DESKTOP
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TURBO LIGHTNING
VOLKSWRITER 3
WORDPERFECTA4.2
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XYWRITE lll
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CLIPPER
CONDOR Hll
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FOXBASE +
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PARADOX
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Q&A
QUICKSILVER
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RAPIDFILE
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MULTIPLAN
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SMART SYSTEM
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SMARTERM
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SUPERKEY
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*CALL FOR SHIPPING COSTS
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CLICKART
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GEM DRAW +

GRAPHWRITER COMBO
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$189
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MS FORTRAN
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Accessories

CURTIS RUBY $ 65
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GILTRONIX SWITCHES s$Call
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IBM PC AT perfonnance'
PCijr price!

* AMPRO LITTLE BOARD/ 186
« 8Mhz t6 Bit 80t86 CPU
« 512K RAM-—No Wait-States
« 2 Serial Ports 50-38.4K Baud
« Parallel Printer Port
« 4 Drive Mini/Micro Floppy Controller
« SCSI Bus Hard Disk Interface
« DOS Compatible ROM-BIOS
« Boots PC DOS 2.x, 3.x
Computer Board Assembled & Tested w/Tech Manual & DOS Utilities . .
*MS DOS 3.2 & GW BASIC . ..$89,

* 512K EXPANSION BOARD (tMb Total) 8087 Socket, Clock, 2 Channel RS232/422,
Buffered ExpansionBus & More .. . ... ... .. ... ... ... ... from $149.

* AMPRO LITTLE BOARD (Z80) same as 80186 Board but Z80A CPU, 64K RAM, t6K
EPROM, CPM 2.2, ZCPR3 & Manuals $239.  With SCSI Hard Disk Interface $279.

*ENCLOSURES w/POWER SUPPLY ... . ...................
-5.26" DS 360K FLOPPY DRIVE . . . . ...$99.

+3.5" DS 720K MICRO FLOPPY DRIVE ..$139.
XEBEC OWL tOMb SASI DRIVE w/Built-in Controlter . .. .. . ... . ... . ..$449,
2 SEAGATE ST225N 20Mb SCS! Low Power %2 Ht Dnve . .. .$549,
-WYSE & KIMTRON TERMINALS .from $395.

Complete technical support. Complete systems available. Write or call for more
information. Most orders shipped same day. Prices and availability subject to change.

VISA, Mastercard, Money Order, COD. Checks allow two weeks. Purchase Orders
Prices FOB Buffalo Grove, iL.

1BM PC AT, PCx. PC DOS are trademarks of International Business Machine:, C
Ampro Computers, inc. Concurrent DOS is a trademark of Digital Research, Inc.
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(312) 537-7888
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* No need for copy * 100 times faster (1ms)
protection than fixed response devices

* Algorithm technique * Minimal implementation effort
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» Virtually unbreakable IBM PC. AT, XT & compatibles
SOFTWARE USER BENERTS

* Unlimited backup copies * Pockefsize
* No fioppy required with * Transparent

hard disk » Transportable

EVALUATION KIT AVAILABLE
RAINBOW

TICHNONOGHS WC

Telex 386078
17971 SKYPARK CIRCLE SUITE E, IRVINE, CA 92714

(714)261-0228

78 BYTE - APRIL 1987 Inquiry 247

BOOK REVIEWS

gramming languages. The authors provide a look at some more
advanced techniques that have been developed over the years by
members of the Prolog community. These techniques help pro-
grammers make the most of Prolog’s unique features.

Chapter 14 covers nondeterministic programming, the most
obvious feature of Prolog that is lacking in a procedural lan-
guage like Pascal or C. Nondeterministic programs choose their
next operation from multiple alternatives. While such behavior
can be implemented in procedural languages, it is built in to
Prolog. The generate-and-test method of problem solving is in-
troduced, with the N queens problem as one example. No-frills
versions of classic artificial intelligence programs such as Eliza
are presented in Prolog, and extensions are suggested as exer-
cises for the reader.

Two chapters cover incomplete data structures such as differ-
ence lists that are useful for such things as first-in/first-out
queues. Separate chapters also cover definite clause grammars,
making parsing easier for applications like writing interpreters
and pattern recognizers. A chapter on second-order program-
ming discusses the use of Prolog to find sets of solutions to prob-
lems. An interesting example of this is a program to efficiently
route wiring on a circuit board or integrated circuit.

Sterling and Shapiro devote a chapter to the use of some
classic Al search techniques in Prolog. They show how prob-
lems can be represented as state-space graphs and present Pro-
log programs that search state spaces using depth-first, hill
climbing, and best-first search strategies. They also show how
these techniques can be applied to planning and game-playing
programs.

One aspect of Prolog programming is the equivalence of pro-
grams and data. This makes it easy to write programs that ana-
lyze, manipulate, or simulate other programs. Such programs
are called metaprograms, and The Art of Prolog illustrates them
by showing how to write and use metainterpreters (a metainter-
preter is an interpreter for a language written in the language
itself). Sterling and Shapiro demonstrate how Prolog metainter-
preters can be applied to the building of expert system shells and
program debugging aids.

Applications of Prolog

In addition to the many smaller examples illustrating the previ-
ous sections, the authors devote the last part of the book to
examples of some larger-scale applications. I, for one, really
appreciated the quantity and variety of examples.

One chapter demonstrates some nontrivial game-playing pro-
grams. Another describes a prototype credit evaluation expert
system for commercial loans. Another shows how to write Pro-
log programs for performing symbolic mathematics. The vehi-
cle used is a simplified version of PRESS (Prolog equation solv-
ing system), which solves symbolic equations. The final
application is a compiler for a simplified version of Pascal
called PL.

A Good and Readable Text

Although it’s not what I would call light reading, The Art of Pro-
log is a rewarding book for serious students of artificial intelli-
gence and programmers interested in exploring the advantages
of logic programming. It is more readable than most graduate-
level texts and detailed enough for a working programmer to use
for self-study. Anyone considering a serious programming proj-
ect in Prolog would benefit from this book, particularly the con-
cluding portions on advanced techniques and applications. ®

Steven H. Rogers (P.O. Box 10967, Midwest City, OK 73140)
is working on a thesis on launch vehicle reliability. He flies
F-4s for the U.S. Air Force Reserves and is a weapons systems

officer.
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With a Hubbell Surge Suppression
receptacle.

At any time, a transient voltage surge
can scramble your data, your equipment, and
your nerves. Unless you take a few minutes
fo establish a first line of defense —with Surge
Suppression receptacles from Hubbell.
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turing demonstrably better systems and then selling
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PC’S LIMITED TURBO PC™

Monochrome Systems

 Intel 16-Bit 8088-2 System Unit running at 4.77 MHz and 8.0 MHz

* 640K on Motherboard

® AT™-Style 84-Key Keyboard

® 130 Watt Power Supply

¢ Hercules Compatible Graphics Adapter with one Parallel Port

® PC's Limited Mono-11A Flat Screen Monochrome Monitor with Tilt and Swivel Base

with two 360K Floppy Disk Drives— $ 8 5 9

with one 360K Floppy Disk Drive and one 20 Meg, 65 MS Hard Disk Drive— $ 1 199

EGAds! Color Systems

¢ Intel 16-Bit 8088 -2 System Unit running at 4.7 MHz and 8.0 MHz
* 640K on Motherboard

® AT"-Style 84-Key Keyboard

® 130 Watt Power Supply

® PC's Limited EGAds! Card

® PC's Limited EGAds! Monitor

with two 360K Floppy Disk Drives— $ 12 2 9

with one 360K Floppy Disk Drive and one 20 Meg, 65 MS Hard Disk Drive— $ 1 589

PC’S LIMITED 286 I

Monochrome Systems

¢ Intel 80286 running at 8 MHz

* 1024K on Motherboard

® |.2 Meg Floppy Disk Drive

¢ Combined Floppy and Hard Disk Controller

® AT™-Style 84-Key Keyboard

® 192 Watt Power Supply

® Clock/Calendar with Battery Backup

® Hercules Compatible Monochrome Graphics Card
® 2 Scrials and 2 Parallel Ports

® PC's Limited Mono-11A Flat Screen Monochrome Monitor with Tilt and Swivel Base
* SmartVu” (Real Time Diagnostic Display)

with 20 Meg, 65 MS Hard Disk Drive, Space Saving Chassis— $ 1795

with 30 Meg, 40 MS Hard Disk Drive, AT Standard Chassis— $ 2 195

PC’S LIMITED 2802 /i i s e i 0= "

Monochrome Systems

* Intel 80286 running at 12 MHz

* 1024K on Motherboard

® 1.2 Megabyte Floppy Disk Drive

* Combined Floppy and Hard Disk Controller

® AT"-Style 8a-Key Keyboard

® 192 Watt Power Supply

® Clock/Calendar with Battery Backup

® Hercules Compatible Monochrome Graphics Card
® 2 Serials and 2 Parallel Ports

® PC's Limited Mono-11A Flat Screen Monochrome Monitor with Tilt and Swivel Base
® AT"-Standard Chassis

* SmartVu'" (Real Time Diagnostic Display)

with 30 Meg, 28 MS Hard Disk Drive— $ 3095
with 40 Meg, 28 MS Hard Disk Drive— $ 3 2 95

EGAds! Color Systems

® Intel 80286 running at 8 MHz

¢ 1024K on Motherboard

¢ 1.2 Meg Floppy Disk Drive

* Combined Floppy and Hard Disk Controller
® AT"-Style 84-Key Keyboard

® 192 Watt Power Supply

® Clock/Calendar with Battery Backup

® PC's Limited EGAds! Card

® 2 Serials and ) Parallel Port

® PC's Limited EGAds! Monitor

® Smart¥u" (Real Time Diagnostic Display)

with 20 Meg, 65 MS Hard Disk Drive, Space Saving Chassis— $ 2 19 5

with 30 Meg, 40 MS Hard Disk Drive, AT™ Standard Chassis— $ 2 59 5

EGAds! Color Systems

* Intel 80286 running at 12 MHz

® 1024K on Motherboard

® 1.2 Megabyte Fioppy Disk Drive

¢ Combined Floppy and Hard Disk Controller
® AT"-Style 84-Key Keyboard

® 192 Watt Power Supply

® Clock/Calendar with Battery Backup

® PC's Limited EGAds! Card

® 2 Serials and | Parallel Port

* PC's Limited EGAds! Monitor

® AT"-Standard Chassis

® Smart¥u'"* (Real Time Diagnostic Display)

with one 30 Meg, 28 MS Hard Disk Drive— $ 349 5
with one 40 Meg, 28 MS Hard Disk Drive— $ 369 5

A GUARANTEE THAT STANDS UP.

PC's Limited has established itself as the leader in PC technology. And the guarantee and warranty programs we offer put us ahead of the pack, too. Here are our

terms in plain English,

30-Day Total Satisfaction Guarantee—Any item bought from PC's Limited may be returned within 30 days from the date it was shipped for a full refund of your
purchase price. Returned items must be as-new, not modified or damaged, with all warranty cards, manuals, and packaging intact. Returaed items must be shipped
prepaid and insured, and must bear 2 PC’s Limited Credit Return Authorization (CRA) on the shipping label.

One Year Limited Warranty—PC’s Limited warrants the products it manufactures to be free from defects in materials and workmanship for one year following the
date of shipment from PC’s Limited. During the one year warranty period, PC’s Limited will repair or replace, at its option, any defective products or parts at no
additional charge, provided that the product is returned, shipping prepaid, to PC's Limited.

ey
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N

.=PC'S LIMITED

To buy PC’s Limited computers, call us direcly at . . . 1-800-426-5150
Calls inside Texas, 1-800-252-8336.
Sales lines open 7a.m. until 7p.m. Monday-Friday, 10a.m. until 3 p.m. Saturday, Central Standard Time
1611 Headway Circle, Building 3, Austin, Texas 78754

Sales Calls from anywhere in the country, (512) 339-6962, Technical Support Calls, 1-800-624-9896 or PC's Limited BBS (512) 339-4127
Customer Service Calls, 1-800-624-9897 or MCI MAIL: PC's Limited, Telex No. 9103808386 PC LTD  FAX (512) 339-6721

Inquiry 214
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MADE IN
USA

UPTO 4MB RAM ON MAINBRD
'8 LAYER STABLE MOTHERBOARD
3 SERIAL TWO PARALLELS ON

MAINBOARD STANDARD
ZERO WAIT STATE

EDITOR’'S CHOICE.

“This 1BM compatible is so fast, | have had trouble
measuring its speed...There are so many nice aspects to
Proteus-286 and the company that makes it, there isn‘t

enough room to cover tham all.”’
EDITOR, BUSINESS COMPUTER DIGEST.

Our growing list of regular customers: RCA, E.I. Dupont, Digital
Equipment Corporation, Xerox, MIT, Revion Corp., NASA/TIAA,
Rockefeller University, Plus Development Corp. and more.

+ 30-DAY FULL MONEY-BACK GUARANTEE (TOTAL SATISFACTION GUARANTEED)

« FREE NATIONWIDE ON-SITE MAINTENANCE, FROM OVER 300
LOCATIONS ALL ACROSS AMERICA.
+ 15-MONTH FULL WARRANTY
- UNIQUE, BUT FREE 24-HOUR ONLINE TECH SUPPORT
100% GUARANTEED COMPATIBILITY WITH AUTOCAD, NOVELL, 3COM, UNIX, XENIX.
HIGH QUALITY MANUALS & UTILITIES

PROTEUS-286 includes: PROTEUS-286GT includes: PROTEUS-286E includes: $1075 PROTEUS-286 PORTABLE $2695
(HIGH PERFORMANCE AT ENGINE) (ANQTHER HIGH PERFORMANCE AT ENGINE) (A LOW COST PROTEUS AT COMPATIBLE) (HIGH PERFORMANCE AT PORTABLE)
80286-10 Int>! CPU 80386 12 Intel CPU 80286 INTEL CPU 80286 NTELCPL
106, MHz clock speed 125//MHz clock speed 8:6MHz clock speed 10/6 MHz <peed
8-layer stabi= motherboard 8-layer Siable mothe: board 512K RAM expand t¢ TMB on mainbd 1024k RAAY
‘W24h RAM »xpandable to 4MB on mainbd 1024k RAM expandlable to 4B an mainbd 80287 coprocessor sacket 80287 coprocessor socket
8 Oslots 810 ots Hard Disk & Floppy Cantroller Hercul. compat. graphics caret
80287 Copracessor socket 80287 Caprocessor socket Clock, cal. & battery hackup serial & parallel port:
3senals, 2 Parallels on mainbd 3Senals, 2 Parallels aie mainbd 195W power supply T16/2.0V 20MB nact! cisk installed
5nMHz DMA bus 5%1H: DMA bus 1.2MB high density tlopps drive 12008 nterral modem
Hard Disk & Fioppy Controller tard Disk & Floppy Controtier reads and writes 0 Clock, Cal., oattery backup
Cock, Cal. ¥ battery backup Clack. Cal., & battery backup Maxiswitch keyboard 1.2MB fleppy drive
200W quality Power Supply 2w quality Power Supoly also comes with free onsite maintenance 9" amber monitar
Two Floppy Drives tone 1.2MB & one 360k with Two Floppy Drives ione 1.2MB & one 360K with above contig. with 20mB hard disk $1380 Comptete Portable System
choice of 3.3° microtloppy) choice ot 3.5" microfloppy) ™
Quabty AT keyboard QGuali'y AT kevboard
$2195.00 $2495.00 @ pn | —w
ADD-ON ADAPTERS MONITORS E
4MB uprade to Proteus 286 & High Res. Amber
Gt uleEH\\Bchlps,call for Pr(g)leus 14" amber he Intelllgent COI"\C'USIOI"\

new low prices!
Hercul compat. graphics
card

color Graphics card
40287-8

80287111 & -12

S18 Plu- EGA Card

Vega Delux
Proteus FGA (_ard

Color Monitor
NEC Multisync
9 Sony Multiscan
$ 98 Proteus EGA
$239 -
$eal!
$285
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B Professional
0B Image

Board

The new Professional Image Board is a PC
board which allows an ordinary home video
camera (color or black-and-white) to be
plugged into an IBM personal computer or IBM
compatible. Now, live, fast action scenes can be
instantly captured in full color and frozen. The
frozen pictures can be computer enhanced
feature by feature and stored on a floppy or
i, nard disk. The frozen pictures can also be
T i' transmitted to any remote computer in the
N world via modem. The Professional Image

3.4 Board also allows you to perform cut and

A

SPECIFICATIONS

® Works with IBM PC/XT/AT or compatible

e Capture one picture in 1/60 second from
standard NTSC signal source (Regular video
camera, VCR, etc., or RGB camera)

® Shows picture on analog monitor or TV

* Resolution 512 x 256 capable of 32K
different colors

® Adding text on the captured picture

® Mixing external image with internal image in
live mode

* Image captured by PIB can be displayed on
EGA monitor

® Adapter available for European standard TV

Alronics

Unretouched frozen video image in ATL International InC.

full color. Captured with ATronics’ » We Deliver rédvanced Tecknology
Professional Image Board.

1830 McCandless Dr. Milpitas CA 95035
(408) 943-6629
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PRODUCT PREVIEW

Gregg Williams and Tom Thompson

The Apple Macintosh 11

The Mac II’'s improvements
include hardware slots,

color, speed, and a compatible,
open-ended system design

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.

nnovation and compati-
bility don’t always go to- ~

I gether easily. Some . ¥
companies, when asked z

to improve their com- VI e

puter, go for a bigger-is-better approach, !

like the man who tried to breed his horses e

larger so they could pull a carriage
faster—the strategy works, but only so

far. Other companies, like Apple, take a
think-then-act approach that looks be-

neath the surface of a problem to deliver a
broader, more fundamental answer—in -
contrast to the horse breeder above, they
retain the carriage but power it with an
automobile engine.

Apple has combined innovation and
compatibility in the Macintosh II, the
Mac with color and peripheral-card slots.
and it has been worth the wait. Apple has
added the roman numeral “II"’ in homage
to the Apple II, a product that has had a
supernaturally long life span so far, and
Apple’s action in doing this is one that,
for once, contains more substance than
hyperbole. The original Mac's lack of
slots stunted its growth and forced Apple
to expand the machine by offering new
continued

Gregg Williams is a senior technical edi-
tor at BYTE; he wrote the original Macin-
tosh product preview in the February
1984 issue. Tom Thompson is a BYTE
technical editor whose past work includes
contract programming for NASA. Both
have been using Macintoshes for several
vears. They can be reached at One Phoe-

-

nix Mill Lane, Peterborough, NH 03458. The Apple Macintosh II. ‘.M"" )

Photography by Paul Avis/Screen drawings by Mitchell Rice APRIL 1987 « BYTE 85



MACINTOSH II

models. With the Mac II, Apple—and,
more important, third-party developers—
can expand the machine radically without
forcing you to buy a new computer. One
thing is obvious: This is the design on
which Apple plans to build its Macintosh
empire.

About the only valid complaint that
comes to mind—its lack of multitask-
ing—will probably be remedied once
Motorola’s 68851 memory management
chip becomes available. Even its under-
$5000 price is defensible. As is the case
with many other new computers, you are
buying it partially for its potential—but
never before have we seen a computer in
which that surcharge is so reasonable.

System Description

Here are the most important features of
the Macintosh Il (see also the system
block diagram in figure 1 and the circuit
boards in photo 1):

® 68020 and 68881 processing power:
The Mac II comes with a Motorola 68020
processor running at 15.6672 megahertz
and a 68881 floating-point coprocessor.
The inclusion of the latter chip as stan-
dard gives system software and any appli-
cation access to hardware-assisted num-
ber crunching and the speed boost that
comes with it. Existing applications that
use SANE (standard Apple numerics en-
vironment) run 3 to 30 times faster auto-

-

NuBus

BlU | BIV

68881
FPU
68020
16MHz

PMMU/
HMMU

INTERRUPTS

SLOT INTERRUPTS

RAM
1-2 MB (256 Kb CHIPS}
4-8 MB (1 Mb CHIPS)
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256 KB

v {aoe }—

? 1SEC INT !RTCI
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<
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Figure 1: A block diagram of the Macintosh 1. The dashed components are

optional.
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matically, but applications that directly
access the 68881 will be 30 to 200 times
faster.

e Six NuBus slots: These six slots will let
you extend the Mac II's hardware with
coprocessors, LAN cards, and other add-
ins. NuBus is a 96-pin card used until
now in minicomputers and adapted for
microcomputer use by Apple. Any card
can become the ‘“‘master,” and the ma-
chine can be configured to start from any
card. Because the 68020 motherboard
acts like a NuBus card, it is possible for
an add-in NuBus card to “take over” the
system.

® Growth within the same fooiprint: The
Mac II box, about the size of an IBM PC
AT, has room inside it for the options
most people want. The Mac II comes
with 1 megabyte of memory (expandable
to 8 megabytes on-board and up to 2 giga-
bytes using NuBus slots), one 800K-byte
3%-inch floppy disk drive, two Mini-8
serial (RS-232/RS-422) ports, a DB-25
SCSI hard disk interface, and two Apple
Desktop Bus (ADB) connectors (for
mouse and keyboard). The box also con-
tains room for a second floppy disk drive;
a 20-, 40-, or 80-megabyte internal hard
disk; and six NuBus expansion cards. All
this can be added without increasing the
amount of space the Mac II takes on your
desk.

® Backward compatibiliry: The Mac Il
supports most existing monochrome Mac
programs (more than 95 percent of them)
and the few programs that use Quick-
Draw’s fixed-color capability. It does
this because of the similarity of the 68000
processor (in the old Mac) and the 68020
(in the Mac II) and the heavy use in both
machines’ software of high-level libraries
that let the same software run on vastly
different machines.

® Color support: The Mac II supports
color through Color QuickDraw and var-
ious other extensions to the Mac II Tool-
box. Application programs manipulate
48-bit *‘absolute” colors, then translate
them to the nearest approximations avail-
able through the attached video or printer
cards.

® No standard video output: Though this
sounds strange at first, it’s really an ad-
vantage. All Mac II hardware and both
old and new Mac software are designed to
work with any Mac II video card, present
or future. (Your video card will take up
one NuBus slot.) Because you will be
able to add any card and use it with all
your software, hardware designers are

continued



MACINTOSH 11

internal SCSI

connector _M

NuBus slots

NuBus —_—
transceivers

NuBus control
logic

(socketed)

[T

256K standard PALs NuBus data
video memory bus buffers

custom gate array
memory control, video
generation and timing,
bus interface

e Chip$

—— RAMin SIMM

—— 256K ROM

e simple memory

(socketed for 68851)
internal floppy ~ =—
disk connectors S 58020
processor
Apple Sound J
Chip
cus:om gate
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cotor lookup
table and
256K optional F digital-to-
video memory ——— analog RGB

SCSI, VIA1, VIA2,
SCC, and ADB

1 to 8 megabytes

packages

management chip

signal converter

configuration
ROM

Photo 1: The motherboard (top} and the NuBus Graphics Card (bottom).
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MACINTOSH II

more likely to build custom video cards—
which means you will eventually have nu-
merous video output options from which
to choose.

® 640- by 480-pixel video: Apple has cur-
rently announced only one video board
that will drive either a color or mono-
chrome board at the 640 by 480 resolu-
tion. The standard board has 256K bytes
of memory and displays up to 16 colors
(or shades of gray) on the screen at one
time, from a palette of more than 16 mil-
lion colors. By adding an extra 256K
bytes of memory to the board, you can in-
crease this to 256 on-screen colors (or
shades) at one time.

® Multiple-screen desktop: One conse-
quence of the video design is that multi-
ple video displays can be combined to
create a “desktop” that spans two or
more monitors. Even combined color and
monochrome displays draw their contents
correctly, and a window can span multi-
ple displays.

® MS-DOS and UNIX capability: Apple
says that a third-party company will offer
an 80286 coprocessor card. Apple is also
working on a version of UNIX, but that
will have to wait for the availability of the
Motorola 68851 memory management
chip.

¢ Sound support in hardware: The Mac
II contains a custom Apple Sound Chip
(ASC) that replaces the old Macintosh
sound-generating software with hardware
and adds stereo capability, four-voice
synthesized sound, and arbitrary sound
sampled at up to 44.1 kilohertz. (Sound
output is limited to 7.5 kHz, up from 5
kHz on old Macs.) Because these func-
tions are now in hardware, sound can be
used freely in applications without no-
ticeable system degradation.

® Other enhancements: The Toolbox
ROM, containing Color QuickDraw and
other libraries of system software, is now
256K bytes long. An improved TextEdit
allows the retention of text attributes like
color, style, font, vertical spacing, and
size during cut-and-paste operations. Use
of the ADB frees the processor from
much of the routine servicing of the key-
board and mouse and makes the Mac II
more accessible to future input peripher-
als. SCSI data transfers are now faster be-
cause of hardware handshaking. Apple
also offers detachable 81- and 105-key
keyboards.

NuBus

NuBus is a 32-bit high-performance bus
that emphasizes independence of any par-
ticular system architecture and a simple

8 BYTE * APRIL 1987

yet sophisticated transaction protocol. A
card’s address space is determined by the
slot it occupies on the bus, and a *“strictly
fair” arbitration protocol allows every
card a chance at bus access. Multipro-
cessing is possible by allowing multiple
bus-master cards and restricting access to
shared resources through bus locking.
We’ll take a closer look at each of these
characteristics in turn to see how the Nu-
Bus design accomplishes this.

NuBus is a multiplexed bus (i.e., ad-
dress information and data share the same
lines at different intervals) operating syn-
chronously at 10 MHz. The bus reads
and writes data to a 32-bit address space
of 4 gigabytes. Bus addressing is accom-
plished by driving all 32 bits of the ad-
dress onto the multiplexed lines. Data
transfers can be 8-, 16-, or 32-bit quanti-
ties, a facility that complements the dy-
namic bus-sizing capabilities of the
68020 processor. NuBus explicitly de-
fines data sizes of a byte (8 bits), halfword
(16 bits), and word (32 bits) and their ad-
dressing relationship. (When a halfword
is broken into 2 bytes, the most signifi-
cant byte is in the lower memory address.
Words are broken into halfwords similar-
ly.) These sizes will be referred to as Nu-
Bus byte, NuBus halfword, and NuBus
word when it is necessary to distinguish
between a NuBus quantity and a 68020
quantity. NuBus also defines block trans-
fers of 2, 4, 8, or 16 NuBus words. How-
ever, we won’t cover this capability since
it’s not used by the Mac II.

Two important points must be made
about the NuBus address space. First, all
addressable resources occupy a single ad-
dress space whether it’s a memory chip
or a control register. There isn’t an *'1/O
space” or “CPU space” or other entity
requiring additional control signals and
logic. Second, since the addressing rela-
tionship of data sizes has been defined
from the bus’s point of view, you know
precisely where byte x lies on NuBus.
This provides a common ground where
processors that address bytes differently
can share information. If a processor’s
bus-interface circuitry is wired so that
reading or writing a byte corresponds to
reading or writing a NuBus byte, dissimi-
lar processors can share data through Nu-
Bus byte transfers.

Each slot on the bus is hard-wired with
a unique 4-bit ID number that identifies it
to a peripheral card inserted into the slot
and limits NuBus to a maximum of 16
slots. This ID serves to set the address
range that the card will respond to and
also figures in the arbitration scheme,
which will be described later.

The upper sixteenth of the 4-gigabyte
address space (256 megabytes) is termed
slot space. This slot space is partitioned

into 16 regions of 16 megabytes each.
Slot addresses are of the form FSxxxxxx,
where S (bits 27 through 24) is assigned
by the slot ID. This assignment of a fixed
address space based on a card’s position
on the bus is called geographic address-
ing. No jumpers or DIP switches are re-
quired to configure a card into the system
since a card’s address range is deter-
mined by the ID of the slot it occupies.
The remaining portion of the NuBus ad-
dress space is unreserved and can be allo-
cated to devices as needed.

The NuBus specification makes two re-
quirements of a card on the bus. First, the
card must respond with the appropriate
control signals to reads of the NuBus
word located at the top of its allocated slot
space (address FSFFFFFC). This is re-
quired to indicate that the bus slot is occu-
pied. Accesses to an unoccupied slot will
be handled by a bus time-out mechanism.
Second, a card must have a configuration
ROM located at the top of its slot space.
The purpose of this ROM is not defined
by the NuBus specification. The presence
of a configuration ROM does happen to
satisfy the first NuBus card requirement:
indicating slot occupancy.

NuBus also specifies the physical di-
mensions, or form-factor, of a card. Two
types of cards are defined: a triple-height
form-factor and a PC-style form-factor.
The PC form-factor is defined for micro-
computer use and describes a 4- by 13-
inch card that uses a 96-pin Eurocard
type C connector.

NuBus Lines

NuBus is composed of 96 lines: 51 signal
lines and 45 power and ground lines. All
signals are active low except for the ad-
dress/data lines that use tristate drivers.
The signal lines can be divided into three
types: Utility, Bus Data Transaction, and
Arbitration System Signals. All signal
names ending in an asterisk are active
low.

The power lines supply voltages of +5
V, —-5.2V, +12V,and - 12V for every
card on the bus. The Utility lines carry
signals that are supplied to the backplane
by the computer system. Some of these
signals are the Clock (CLK*), Power Fail
Warning (PFW*), Card Slot Identifica-
tion (ID3*-1D0*), and Reset (RESET*).
The Bus Data Transaction lines handle
addressing and data (AD31*-ADO0*),
parity signals (SPV* and SP*), and two
lines that manage the start and end of a
data transfer (START* and ACK*). The
Arbitration System Signals handle the ar-
bitration of several cards contending for
ownership of the bus. The Arbitration
Signals (ARB3*-ARBO¥*) are used to de-
termine the next bus master, and Bus Re-

continued
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AST 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 lll
3.15 minutes
29.6 minutes
(Test: Aad 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 I1BM PC, 20 megabyte hard disk and
floppy drive. 320K RAM allocated to Fast Forward.

Inquiry 168

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
it'll be going fast.
*In Mlinois: (312) 472-6659

Mark

Williams

Company
1430 West Wrightwood
Chicago, lllinois 60614

Fast Forward runs on [BM-PCs and

100% bl ot copy P!
© 1987, Mark Williams Company

60-DAY
MONEY-BACK
GUARANTEE
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quest (RQST*) is used to indicate that a
card wants bus ownership.

To use NuBus, a card normally obtains
ownership of the bus. It accomplishes
this by requesting the bus and waits until
this request is granted. A card that owns
the bus can initiate a data transfer and is
called a master. A card becomes a slave
when it is addressed by a master and re-
sponds to the data transfer. A read or

write between a master and a slave card
begins with a START* cycle, followed by
multiple bus cycles to address and trans-
fer the data, and ends with an ACK* cy-
cle. Such a data transfer is called a rrans-
action. Tenure is the period of time a card
continuously owns the bus. The NuBus
specification does not require a card to
become a master. A special line, the
Non-Master Request (NMRQ*), allows

Table 1: NuBus Transfer Mode signals.

T™M1* TMO" AD1* ADQ* Type of Cycle
0 0 0 0] Write byte 3
0 0 0 1 Write byte 2
0 0 1 0 Write byte 1
0 0 1 1 Write byte O
0 1 0 0] Write halfword 1
0 1 0 1 Block write
0 1 1 0 Write halfword O
0 1 1 1 Write word
1 0 0 0 Read byte 3
1 0 0 1 Read byte 2
1 0 1 0 Read byte 1
1 0 1 1 Read byte 0
1 1 0 0 Read halfword 1
1 1 0 1 Block read
1 1 1 0 Read halfword 0
1 1 1 1 Read word

Table 2: NuBus Transaction Response signals.

Try Again Later

TM1* TMO* Type of Acknowledge Comment
0 0 Bus Transfer Complete The transaction was successful.
0 1 Error During a read, the data may be
corrupted. During a write, the
transaction may not have
completed successfully.
1 0 Bus Timeout Error Slave failed to respond in 256

cycles. The bus time-out logic
has generated an ACK* to
terminate the transaction.

Slave cannot complete
transaction at this time. The

slave may be able to complete

the transaction at a future request.

Table 3: NuBus Attention Cycle signals.

reserved

TM1~ TMO* Type of Attention Cycle Comment
0 0 Attention-Null Used to reinitiate arbitration
or end a locked-resource
transaction.
0 1 reserved
1 0 Attention-Resource-Lock Start of a locked-resource

transaction.
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this type of card to signal a need for
service.

Two of the Bus Data Transaction lines,
termed Transfer Mode, serve double duty
during a NuBus transaction. At the start
of a transaction, these two lines (TM1*
and TMO*) carry a transaction code that
indicates the type of transfer (read or
write and data size) taking place. At the
end of a transaction, they carry a re-
sponse status code that indicates whether
the data transfer was successful. See ta-
bles 1 and 2 for more information on the
transaction codes and their response
codes. See figures 2 and 3 for a detailed
look at complete NuBus read and write
transactions.

NuBus also defines an Event Transac-
tion, which is a special form of a write
transaction. Its purpose is to post inter-
rupts to a slave card. The Mac II does not
use Event Transactions, so they will not
be discussed further.

NuBus Arbitration

When many cards are on the bus, it’s pos-
sible that two or more of them may re-
quest bus ownership on the same clock
cycle. NuBus provides distributed arbi-
tration logic (so called because the com-
ponents implementing the arbitration
mechanism are present on every card) to
handle this situation. The arbitration pro-
tocol is called “fair”” because cards at-
tempting to own the bus at the same mo-
ment will eventually obtain access to the
bus and obtain access before any of the
competing cards get access a second
time. Because there isn’t a special priori-
ty scheme embedded in the NuBus arbi-
tration logic, it is said to be “strictly
fair.” The NuBus design avoids a pre-
emptive or priority arbitration protocol
that can produce conditions where high-
er-priority cards continue to own the bus
and “starve” a lower-priority card’s ac-
cess to the bus.

A card requests use of the bus by as-
serting the Bus Request line (RQST*). It
will not assert RQST*, however, if this
line was asserted on the last clock cycle.
If the card is able to assert RQST*, it will
continue to do so until it gains ownership
of the bus and begins a transaction by as-
serting START*. Once it has asserted
RQST*, a card drives its slot ID onto the
arbitration lines ARB3*-ARBO*. The
card will unassert these lines if it finds
higher IDs present. This results in the ar-
bitration lines holding the ID of the high-
est-numbered card competing for the
bus. The ID present on these lines indi-
cates the next bus master. As you can see,
when several cards request the bus on the
same clock cycle, the arbitration contest
will be won by the card with the highest
slot ID.
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The winning card has access to the bus
immediately if the bus is not busy, or at
the completion of a transaction if the bus
is busy. Once this card owns the bus, the
remaining cards again contend for the bus
and undergo the arbitration contest to se-
lect the next bus master. This process re-
peats until all the cards that requested the
bus have been granted bus access. Fair-
ness is implemented by the requirement
that a card can request the bus only if
RQST* is not already asserted. Other
cards will be blocked from competing for
the bus until all the cards that requested
the bus simultaneously on a previous
clock cycle have owned the bus.

A bus master may continue to own the
bus as long as RQST* is unasserted (that
is, no other card is requesting use of the
bus). The master is said to be parked on
the bus and can continue to use the bus
without undergoing an arbitration con-
test. Bus parking reduces the time nor-
mally required to gain access to the bus in
a computer system with few active cards.
However, once RQST* is asserted, the
bus master won’t start another transac-
tion, and a new arbitration contest
begins.

Multiprocessing on NuBus

The NuBus specification also lets a mas-
ter lock the bus. This is necessary for cer-
tain operations that must be allowed to
complete in a multiprocessor environ-
ment (e.g., a test-and-set operation on a
semaphore).

The NuBus specification defines two
types of locking: bus and resource. Bus
locking is used by a master to ensure an
unbroken bus tenure. A master can also
lock the bus to gain performance for a
large data transfer involving many bus
transactions, although this is not recom-
mended. Resource locking is used to in-
form a slave card to lock out all local ac-
cess routes on the card to a resource being
addressed by NuBus. For example, a
multiprocessor card might have dual-
ported RAM that the processor could ac-
cess during a NuBus transaction on the
same RAM. Resource locking informs
the card to lock out the local CPU port
while a locked NuBus transaction is in
progress. More than one card can be
locked during a resource lock. Note that
resource locking accompanies bus lock-
ing; that is, a continuous bus tenure oc-
curs during a resource lock.

Bus locking occurs when the master
continues to assert RQST*. The master,
having won the arbitration contest previ-
ously, is still the highest ID card in the
competition and thus continues to own
the bus.

Resource locking requires the master

continued
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(A) The master begins a transaction by asserting START *. The master drives lines
AD31*-AD0* with the target read address and lines TM1*-TMO™ with the
proper transfer mode infcrmation. The master ensures that ACK* is unasserted.

(B) All bus cards sample the AD31*-ADO" and TM1~-TMO” lines.

(C) The master stops driving AD31*-ADO, TM1°-TMQ", ACK™, and unasserts
START". The master waits for an ACK*

(D) The slave card (determined by the target address) drives the desired data onto
lines AD31*-ADO*. The slave also drives TM1*-TMO™* with the prooer trans-
action response status. The stave asserts ACK*, signaling the end of the
transaction.

(E) The master samples the ines AD31*-ADO", TM1*-TMOQ", and ACK™. The
master drives ACK* to the appropriate staze, possibly the start of a new
transaction.

Figure 2: Timing diagram for a NuBus read transaction.
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(A) The master begins a transaction by assering START*. The master drives lines
AD31*-ADO* with the target write address and lines TM1*-TM0* with the
propes transfer mode information. The master ensures that ACK* 1s unasserted

(B) All bus cards sample the AD31*-ADO™ ard TM1*-TMO" lines.

(C) The master drives the data onto the AD317-ADQ" lines and releases the
TM1*-TMO* and ACK* lines. The master unasserts START* and [ooks for an
ACK™.

(D) The slave card (determined by the target address) samples the AD31*-ADO"
and TM1*-TMO™ lines, receiving the data.

(E) The slave drives the proper transaction response status onto TM1*-TMO".
ACK ™ 1s asserted, signaling the end of the transaction.

(F) The master releases the AD31*-ADO" lines, and the slave releases ACK" and
the TM1~-TMO* lines. The master drives ACK™ to the appropriate state,
possibly the start of a new transaction.

Figure 3: Timing diagram for a NuBus write transaction.
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to issue certain signals to inform cards on
the bus that a locked transaction is occur-
ring. The master begins the lock by issu-
ing an Attention-Bus-Lock cycle. An At-
tention cycle is generated by asserting
both START* and ACK* at the beginning
of a bus transaction. The master also
drives an Attention-Resource-Lock code
onto the Transfer Mode lines (see table
3). At the end of the locked transaction,
the master issues an Attention-Null cycle
(START* and ACK* asserted with the
corresponding code on the Transfer
Mode lines) to signal the end of the bus
lock. All cards with lockable resources
sample the bus for an Attention-Bus-Lock
cycle and note it. If a card happens to be
addressed by the master during this inter-
val and before an Attention-Null cycle is
issued, it will lock its resources. NuBus
does not require a card to lock its local
resources, but its use in a multiprocessor
environment won’t be reliable if it
doesn’t.

Apple NuBus

The Macintosh II comes equipped with
six NuBus slots. These slots are hard-
wired with IDs from 9 to 14 (9 to E hexa-
decimal), and each follows the PC form-
factor as described in the NuBus
specification. The motherboard is treated
as slot 0, and ID 15 (which has no corre-
sponding physical slot) is reserved. One
of the slots will be occupied with a video
card.

Apple has worked with the IEEE Nu-
Bus proposal group and has followed the
specification closely. Not all of the Nu-
Bus features are supported, however.
Apple calls this subset of the NuBus
specification Apple NuBus, which dif-

fers from the specification in one area:
Apple NuBus does not supply —5.2-V
power to the NuBus backplane.

Some parts of the NuBus specification
are “‘open”’; that is, certain parts are un-
defined or optional and can be imple-
mented as the designer sees fit. One of
these is the use of the NMRQ* line: It can
be bused, or each slot can have its own
dedicated interrupt line. Apple has
chosen the latter method, feeding each
line to the VIA2 (versatile interface
adapter) chip. Although bus parity is de-
scribed in the NuBus specification, its
use is not required. Bus parity is not gen-
erated by Apple NuBus, and the NuBus
lines SP* and SPV* are not used.

The processor on a card is not required
to communicate to the bus by NuBus byte
addressing, but it is convenient if several
processors are sharing the bus. The Mac-
intosh II is designed to support NuBus
byte addressing. The bus transceivers are
wired to place 68020 data bytes onto the
bus in NuBus byte order. This wiring
does not affect addressing. Finally, Nu-
Bus doesn’t specify the contents of the
NuBus configuration ROM. Apple de-
scribes specific information for the con-
figuration ROM that enables the Macin-
tosh II to install a driver for the card, run
machine or card initialization code, and
load bootstrap code if the card can be
booted. All these code blocks in the con-
figuration ROM are loaded into main
memory on the Mac II's motherboard be-
fore being executed.

Apple NuBus has some limitations
brought about by the Macintosh system
architecture. For some time-critical oper-
ations (for example, a data transfer to the
IWM), the 68020 must prevent NuBus

from interfering with its local bus. It does
this by performing a local bus lock. This
is accomplished by asserting a line (BUS-
LOCK¥*) to the VIA2. This informs the
NuBus interface to lock the motherboard
RAM from NuBus access. The NuBus
interface will respond with a Try-Again-
Later transaction response code to any
access attempt.

Current Macintosh software uses an
address space of 4 megabytes, compared
to the Macintosh II's 4 gigabytes. This
came about because the 68000 processor
is limited to 24-bit addresses and the lo-
cation of the Mac ROMs in this address
space. This poses a problem for the Mac-
intosh II, since it must support the exist-
ing base of Mac software. The Macintosh
IT uses a mode bit on the VIA|1 to indicate
if it is running in a 32-bit mode or a 24-bit
‘“‘compatibility”” mode. In the 24-bit
mode, logical addresses of the form
Sxxxxx hexadecimal are mapped to phys-
ical addresses of the form FSOxxxxx
hexadecimal. The 24-bit mode restricts
the Mac II to six NuBus slots, and each
slot is limited to 1 megabyte.

A vendor wishing to support either ad-
dressing mode should design a card’s
NuBus address decode to ignore
AD23*-AD20* and use AD19*-ADO*.
The card must be able to produce a 32-bit
address to access resources on the
motherboard.

From Bits to Pixels

The old Macintoshes use a bit map to rep-
resent the screen; one bit represents one
pixel, and only two colors are possible:
black and white. The Mac II generalizes
thisto 1, 2, 4, 8, 16, or 32 bits per pixel.
Apple’s first video board will use either

\pulputpalss !
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4- or 8-bit pixels, thereby allowing 16 or
256 different colors, respectively. On the
high end, a 32-bit pixel gives a theoretical
limit of 4,294,867,296 different colors
on-screen at one time—from a 48-bit-
wide palette representing more than 280
trillion colors. (These numbers far ex-
ceed other system constraints. )

_ The design of Color QuickDraw allows
the support of three different layouts of
video memory. In planar layout, the
video display comprises one or more bit
planes, where the number of colors or
shades of gray possible equals 2", where
n is the number of bit planes. Here, adja-
cent bits in a bit plane contribute to the
definition of different pixels, but the n
bits that define a given pixel are scattered
throughout memory. Color QuickDraw
supports the monochrome one-plane
graphics and the eight-fixed-color graph-
ics supported by previous Macintoshes.

The second layout is the one Apple
supports completely: chunky pixels. In
this layout, all the bits for one pixel are
adjacent and are followed by all the bits
for the next pixel. Each pixel is defined by
1,2,4,8, 16, or 32 adjacent bits in mem-
ory. This layout works well with Apple’s
preferred design of graphics output de-
vices, which use color lookup tables.
These cards use the numeric value stored

in the pixel’s memory to index into a
known table of colors from a much larger
color spectrum. In the case of Apple’s
first video card, the actual (Apple calls it
concrete) color is 24 bits wide, giving
16,777,216 colors from which to choose.

The last layout is a hybrid of the first two,
chunky-planar. 1t has separate memory
areas for the red, green, and blue compo-
nents of its pixels, with the components
being chunky, that is, 1, 2, 4, or 8 adja-
cent bits describing a given component.
This layout might be used someday to
drive a very high-resolution color device
that would use three slots for its three bit
planes. The current implementation of
Color QuickDraw does not support this,
but the overall design permits it.

Color on the Mac II

One of the most impressive additions to
the Macintosh II is its use of color. But
how did the Apple designers do this,
while still allowing the machine to run
most existing Macintosh applications?
The answer lies in the parts of the Mac
II's Toolbox ROM code called Color
QuickDraw; its supporting package, the
Color Manager; and several other sec-
tions of the Toolbox. Here are the most
important aspects of Color QuickDraw:

Backward compatible: According to
Apple, “All changes are designed to be
fully backward-compatible with the older

Macintosh ROM."” The designers of the
new code do this in several ways. First,
some QuickDraw routines have the same
name but have been extended to take care
of color and other enhancements (e.g.,
CopyBits). Some routines and data struc-
tures are new but are color equivalents of
their monochrome counterparts (e.g.,
NewCWindow, bkPixPat). Some data
structures replace the data in a given field
with a handle to a larger pixel-oriented
data structure. Of these, some flag the
color orientation of the data structure by
setting the top 1 or 2 bits of a given field
to Is. Overall, the designers said that
about 80 percent of the Color QuickDraw
code—mostly high-level routines—is the
same as it was in the older QuickDraw;
the rest is low-level routines that have
been enhanced or changed to deal with
colored pixel structures.

Generalized: Many data structures have
been made more versatile. For example,
the mouse cursor is still 16 by 16 pixels,
but it can now be in color. Similarly, the
patterns that QuickDraw uses to ““paint”
areas are no longer limited to being an 8
by 8 monochrome image. Color Quick-
Draw supports colored rectangular pat-
terns with each side being a power of 2.
Adaptive: Color QuickDraw adapts to the
display hardware that it is currently
using. For example, Color QuickDraw
drawing routines look at the current con-
figuration of the graphics output device
(video screen, printer, etc.) and adapt ac-
cordingly. Also, both the color cursor
and color icons have two images: a color
image for normal use and a monochrome
one for use when the screen is either
monochrome or 4-colored (i.e., 1- or 2-
bit pixels). Color QuickDraw uses the ap-
propriate image automatically.

Room to grow: The designers have
created data structures with future expan-
sion in mind. Several data structures have
a field or fields reserved for future Apple
use and a single field available for the ap-
plication’s use. In addition, Apple’s first
video display card can grow from 4 to 8
bits per pixel (increasing the possible
number of colors from 16 to 256). Color
QuickDraw is designed to use pixels up to
32 bits wide from a color palette with 48-
bit-wide entries.

Color QuickDraw does not do all this
work by itself. The Color Manager rou-
tines and data structures manage the use
and mapping of color through a data
structure called a gDevice (graphics out-
put device) that describes the display (or
printer) device being used.

Absolute and Concrete Colors
One of the most unusual features of the
Mac 11 is that it was not designed with a

standard video output. Although only one
video card is available now, Apple ex-
pects that several video cards of differing
color capabilities and resolutions will be
available eventually. With such diversity
possible, how can a software developer
know what to put on the Mac II'’s video
display?

Just as Apple hardware engineers de-
signed the Mac II to one of several video
output cards, the system software engi-
neers envisioned a way of representing
video images that any video output card
can use. They decided that all applica-
tions should work with colors in an abso-
lute form, represented internally as three
16-bit values, one each for the red, green,
and blue components of the color. As we
will see below, the Color QuickDraw
software and the Mac II video hardware
will work together to translate an absolute
color to the closest concrete color the
video card can supply.

The Color Lookup Table

As we mentioned before, the Mac 1II is
most comfortable with printer interface
and video output cards that use a color
lookup table. In this way, even the stan-
dard video card, which can display only
16 colors, can offer that many colors
from a much larger palette. When you
start up the Mac II, system software ini-
tializes each graphics output device with
its closest approximation to the values for
a standard color table. When an applica-
tion requests an absolute color, certain
routines (described below) use the cur-
rent device’s color table to supply the
best approximation that device can
supply.

The Color Manager provides several
routines that allow running programs to
interact with the current graphics output
device. Among them are

Color2Index and Index2Color: These
translate between the absolute color and
the index number of the closest concrete
color the device can supply.

InvertColor: This routine translates an
absolute color to the closest concrete rep-
resentation of its inverse.

GetSubTable: This routine is given a table
of absolute colors and calculates their
nearest concrete equivalents in the color
table of the current device.

Since both desk accessories and multi-
ple application programs (through
Apple’s Switcher program now and, per-
haps someday, multitasking programs on
a future Apple machine) must share the
same color table, the Color Manager in-
cludes routines to change and protect the
current device’s color table:

continued
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Color QuickDraw adds
six modes that are
equivalent to the modes
of TI's TMS34010 chips.

SetEntries: This routine lets the applica-
tion change an entry in the current de-
vice’s color lookup table.

ProtectEntry: This “locks™ a table entry
so other applications (running under
Switcher) or desk accessories cannot
change it (or it can also unlock an entry).
ReserveEntry: This reserves or unre-
serves a given entry for exclusive use by
the current application; other programs
will not be able to ““see” or use it.

Color Drawing Modes

Color QuickDraw supports the source/
destination drawing modes of old Quick-
Draw (copy, OR, XOR, BIC [black-is-
changed], and their negative counter-
parts), but all but the copy modes don’t
make sense when they are used with
colored pixels. Color QuickDraw adds
six modes that are equivalent to the
modes of the Texas Instruments
TMS34010 chip. The modes are replace-
with-transparency (allows one image to
overlay another), additive (which is like
combining colored lights), subtractive
(like mixing paints), maximum and mini-
mum (for overlapping aliased objects),
and blend (combines source and destina-
tion pixels in a fixed ratio).

Inside gDevice

So far, we’ve talked only about the inter-
action between Mac II software and the
current graphics output device hardware.
(This device is usually a video display but
can also be a printer or an off-screen pixel
map.) The data structure that bridges the
software and the hardware is called the
gDevice, or graphics device; this data
structure is created when the system soft-
ware opens the device driver for a given
device.

In general, the gDevice record gives
the system software access to certain nec-
essary information about the current de-
vice. Here are some of the most impor-
tant fields:

gdType is an integer that tells the software
the type of the current device, for exam-
ple, fixed-color, color lookup table, or
direct RGB.

gdSearchProc points to a linked list of
one or more routines that translate an ab-
solute color to a concrete color. This rou-
tine can be called by higher-level routines
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like Color2Index, and different applica-
tions can install their own search routines
for use by them alone.

gdCompProc is similar to gdSearchProc
except that it points to a linked list of rou-
tines that map an absolute color to its con-
crete complement. This routine is called
by InvertColor.

gdPMap is a handle to the device’s pixel
map.

Other Color-related Changes

The Apple software engineers have added
several new window-related data struc-
tures and Toolbox routines that include
color support. The GrafPort structure of
the old Macintosh has CGrafPort as its
counterpart. Similarly, the color equiva-
lent of the old WindowRecord is CWin-
dowRecord. Also, NewCWindow and
GetNewCWindow create a new window.
The Mac II's Window Manager routines
have been expanded to work correctly
with both WindowRecords and CWin-
dowRecords.

The CWindowRecord is identical in
size and most of its fields to the old Win-
dowRecord (at least in the first imple-
mentation of the Mac II Toolbox ROM).
Color-related information is stored in
that window’s auxiliary window record.
This record points to a color window
table, which determines the colors used
for the window background, border, text,
close and zoom box highlighting, and
title bar background.

When the Apple engineers decided to
preserve the congruence between the
monochrome and color window records,
this meant there was no space for the
CWindowRecord to point to its auxiliary
window record. Instead, the global vari-
able AuxWindowList points to a linked
list of auxiliary window records, each of
which points to the color window record
that owns it. Also, a window can do with-
out one if it uses the system software’s de-
fault window colors.

Controls (buttons, check boxes, etc.)
have auwxiliary control records that are
analogous to auxiliary window records.
The routines SetDeskColor and SetDesk-
PixPat allow software to add color and
patterns to the desktop itself.

The following menu components can
also contain their own independent
colors: the menu title and the menu item
background, text, check mark, and com-
mand key. The Mac II has systemwide
default menu colors if the System file
contains a menu color information table
(an ‘mctb’ resource). An application can
override these values if it contains its own
‘mctb’ resource.

(The engineers also described two
other changes to menus that are not re-
lated to color. First, menu bars now have

their own definition procedure, which
controls how they are drawn. Although
the Apple-supplied procedure will re-
strict menu bars to the top of the main
screen, it will be possible to write a dif-
ferent definition procedure that can
allow, for example, a menu title and its
body to be “torn off”” and moved around
the desktop or attached to a window’s
drag bar. Second, Mac II menu items can
have secondary menus that pop up to the
right side of the item [as in the Commo-
dore Amiga]. These let you make several
related choices with one mouse
movement.)

Macintosh II Video Card

The Macintosh II does not come with a
built-in monitor. Video is “broken out”
into a graphics card that plugs into a Nu-
Bus slot. This eliminates some process-
ing constraints coupled to the video dis-
play that are a fact of life with the old
Macintosh.

Apple will offer a Macintosh II Video
Card that can provide up to 256 colors or
shades of gray on a 640- by 480-pixel dis-
play. This card has a user-selectable
colordepthof 1, 2, 4, or 8 bits. It features
a color lookup table that can be adjusted
to display any 256 colors selected from a
palette of 16.8 million. The video card
will come equipped with 256K bytes of
RAM, providing video memory that sup-
ports a display of up to 4 bits per pixel, or
16 colors. As an option, the video mem-
ory can be expanded to 512K bytes, al-
lowing a display of 8 bits per pixel, for the
maximum of 256 colors.

The heart of the Macintosh II Video
Card is a custom chip called the TFB,
named after its designer. This chip han-
dles video timing and generation and on-
card memory control. The TFB uses two
clocks on the card for generating video
signals. The first is a 30.24-MHz clock
used with color monitors. The second is a
12.27-MHz clock used to generate
RS170 video (RS170 video is an RGB
signal with NTSC timing that is used with
projection TVs or film recorders). A soft-
ware-controlled interlace bit is used to se-
lect which clock signal the TFB uses to
generate the display.

The video card features an adjustable
color lookup table (CLUT). This is a chip
with a memory array and three 8-bit D/A
converters that generate the red, green,
and blue analog signals. A color pixel
that is to be displayed is first presented to
the CLUT. This byte (we’re assuming 8-
bit color depth) is used as an offset into
the memory array that is composed of
256 values that are 24 bits wide. This 24-
bit value drives the three 8-bit D/A con-
verters. A copy of the CLUT values is
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maintained in Macintosh II memory. If
you happen to alter a color, this table in
RAM is updated. The RAM table is then
loaded into the CLUT, preserving your
new selection. The CLUT mechanism of-
fers ample flexibility in color selection
without complex color-generation hard-
ware. Applications or desk accessories
that used the VBL interrupt will still
function—a *“fake” VBL interrupt is pro-
vided by the Mac II.

Enhancements to TextEdit

One of the shortcomings of the original
Macintosh is that the standard text-edit-
ing package, TextEdit, cannot handle tabs
or any change in font, size, or styling.
(Obviously, it can’t handle color infor-
mation, either.) In addition, TextEdit has
its own scrap, distinct from the Scrap
Editor’s desk scrap (used to implement
the Macintosh’s cut-and-paste Clip-
board).

The TextEdit code in the Macintosh II
uses the same edit record as the old Mac-
intosh ROM to store a unit of text but in-
terprets some of the fields differently to
deliver new features. The most important
of these are

txSize: If txSize > = 0, the edit record is
of the old type and nothing changes. If
txSize < 0, this is a new edit record, and
the following fields are interpreted as de-
scribed below.

txFont and txFace: If this is a new edit
record, combine these two fields to make
a handle; its value will point to this edit
record’s style record (discussed below).
lineHeight: If lineHeight > = 0, use it
and the fontAscent field as normal. If
lineHeight < 0, use the style record’s
pointer to the line-height table (LH-
Table), which contains information on
the spacing between any given line and
the one that follows it.

Using Styled Text

The old edit record has room for the text
of the record and nothing more. The style
table and style run data structures contain
the additional information that the old
edit record lacks.

Apple defines a substring of text with
the same font/size/styling/color/vertical
spacing attributes as a run. The sryle
table contains one record for each distinct
font/size/styling/color combination; the
stCount field within a record contains the
number of runs in the edit record text that
use this combination.

The edit record points through the sryle
record to a table called the style run table.
The first record points to the first charac-
ter of text and to the style table entry that
describes its font/size/styling/color/ver-
tical spacing attributes. The second
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record points to the first character of the
second run and its attributes, and so on
sequentially through the runs of the edit
record’s text.

The enhanced TextEdit routines cut
and paste directly to the desk scrap (in-
stead of the internal scrap the old Text-
Edit routines used). In addition, the Mac
II designers have defined a new scrap
type, styl, to go with the TEXT scrap
type used by old Macintosh applications.
The styl scrap type, StScrpRec, contains
a table that is almost identical to the style
table in that it describes the spacing, font,
size, style, and color of a certain run of
text. However, it is like the style run table
in that it describes the text linearly, with
one record for each of the runs as they ap-
pear. The stCount field has a new mean-
ing: It gives the starting character posi-
tion for the run.

Though the enhanced TextEdit is still
not versatile enough to meet the needs of
all applications (word processors, for ex-
ample), it will be useful in many others.
Also, applications’ use of the styl record
will make the cutting and pasting of
styled text more commonplace among
programs,

The result of all this is a set of routines
and data structures that is backward-com-
patible with existing Macintosh software
but has the ability to save a string of text
with its spacing, font, size, style, and
color attributes and pass it (via the stan-
dard Macintosh Clipboard) to another
program that can use it. For compatibility
with existing Macintosh applications,
Apple recommends that a software devel-
oper save text directly to the desk scrap
(both TEXT and styl records) and the old
TextEdit private scrap that older pro-
grams expect to see.

Sound

The Macintosh II has decoupled sound
generation from the hardware that limited
the sound capabilities on the Macintosh.
Some of the sound generation has been
implemented in a custom chip, reducing
the CPU overhead required to make com-
plex stereophonic sounds. Also, the
sound drivers have been expanded and
are now incorporated into a Sound
Manager.

The old Macintosh tied sound genera-
tion to the video display’s Vertical Blank-
ing interrupt and a buffer of 370 bytes in-
terleaved with the buffer for disk speed
control. The restriction imposed by this
time interval (the blanking interrupt)
limits digital sound reproduction on a
Mac to a maximum frequency of 11 kHz.
This is an ideal condition at best: Actual-
ly, the Mac has a practical frequency
range of 5 kHz, due to the sound hard-
ware and filtering. The Mac’s hardware

limits digital sound sampling rates to 22
kHz.

The Mac II has independent sound-
generation circuitry. It can sample at
44.1 kHz, the same as a compact disk
player’s sample rate. However, a CD
uses 16 bits of information to encode
sounds, while the Mac II uses 8 bits. Fi-
nally, the Mac II’s sound-reproduction.
circuitry, although improved, yields a
practical frequency range of only 7.5
kHz.

The sound hardware consists of an
Apple Sound Chip (ASC) and two Sony
power-amplifier chips. The ASC has two
pulse-width-modulated outputs, each
routed to its own Sony chip to produce
stereophonic sound. Only one of the Sony
chips drives the Mac II’s internal speak-
er, producing monophonic sound. The
Sony chips drive an external stereo jack
with the appropriate voltage levels for
Walkman-style headphones and booster
amplifiers, which simplifies interfacing
the Mac II to stereo sound equipment (the
Mac overdrives this type of equipment).
The Mac II senses whether something is
plugged into the external stereo jack and
generates stereophonic or monophonic
sound as appropriate.

A four-voice Wave Table Synthesizer is
built into the ASC. Repetitive waveforms
can be loaded and played continuously
without CPU intervention. The ASC re-
duces CPU overhead in waveform synthe-
sis from 50 percent to less than 10 per-
cent. Sound generation now requires so
little processor overhead that complex
sound gensration can be performed con-
currently. For example, you could have a
favorite waltz sound file read off a hard
disk and play while you worked with a
spreadsheet or word processor. You can’t
play a sound file from a floppy disk con-
currently because the IWM disk-control-
ler chip requires too much processor
intervention.

As stated earlier, the sound software
has been improved. All old Sound Driver
and Synthesizer calls are supported. The
programmer also has four new synthe-
sizers available for use.

The first is the Note Synthesizer. This
software plays a simple melody of notes,
one at a time. The software is equivalent
to the Mac Square Wave Synthesizer if
the Note Synthesizer is programmed to
play square waves.

The second is the Wave Table Synthe-
sizer. It plays sounds using wave table
lookup synthesis. A wave table is one
complete oscillation of a waveform stored
in a table of 512 or 256 8-bit samples en-
coded in an offset binary format. A wave
table can be loaded or modified at any
time during play. The Synthesizer can

continued
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play a single tone or several. A one-shot
mode plays a wave table upon command,
rather than continuously. This software
corresponds to the old Four Voice Syn-
thesizer if four waveforms are played.
The third is the Musical Instrument
Digital Interface Synthesizer. It provides
a convenient software interface to play an

external synthesizer attached to the Mac
IT using the MIDI music standard. You’ll
need a vendor’s MIDI interface unit to
complete the connection between the
Mac II's serial port and the music equip-
ment. The MIDI Synthesizer conforms to
the current MIDI specification. The
Sound Manager has 16 channels that cor-

respond to MIDI channels.

Finally, there is the Sampled Sound
Synthesizer, which plays prerecorded or
sampled sounds. As with the Wave Table
Synthesizer, the sounds are encoded in
offset binary. The sounds can be played at
the original or different sampling rates.
Different sampling rates change the pitch

he Mac SE is one of the two new

members of the Macintosh line. It
will be priced from $2600 to $3600, de-
pending on the system configuration.
and shouid be available by the time you
read this.

At first glance, the outside of the Mac
SE resembies a Mac Plus: It has a built-
in 9-inch monochrome monitor with a
512- by 342-pixel display, a single 3'2-
inch 800K-byte floppy disk drive, two
serial ports, a connector for an external
drive, and an SCSI port as standard. The
housing looks almost the same, but then
you note small differences. The cooling
vents on the top of the Mac Plus are
moved to the front of the machine. The
compartment for the clock/calendar bat-
tery is missing—so is the mouse port. A
new access panel for reaching a single
peripheral card has appeared. The plug-
in jack for the keyboard is gone because
the Mac SE keyboard uses the Apple
Desktop Bus, whose connector (one of
two) is located on the back of the ma-
chine. Finally. when you turn the Mac
SE on, you hear the purr of a cooling
tan.

Internally, the Mac SE basically re-
sembles the Mac Plus. The Mac SE uses
the same 68000 microprocessor running
at 7.83 MHz. It has the same SIMM
(single in-line memory modules) hold-
ing a megabyte of RAM, expandable to 4
megabytes. It uses the sume sound-gen-
eration circuitry as the Mac Plus. How-
ever, the similarities to the Mac Plus
end here. The Mac SE has 256K-byte
system ROMs. The power supply has
been beefed up: It has a maximum out-
put of 100 watts, and we've already
mentioned the cooling fan. Many of the
discrete components that populated the
Mac Plus motherboard have been com-
bined into a large gate-array chip on the
SE's motherboard. The clock/calendar
chip is powered by a seven-year lithium
battery, also mounted on the mother-
board, and a 50-pin SCSI connector is
mounted next to the NCR 5380 SCSI
controller chip.

There's enough room in the upper
housing and adequate power to mount an
internal SCSI 20-megabyte hard disk or
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an extra 3'2-inch floppy disk drive.
Both hardware options are available
from Apple for the Mac SE. Last but not
least, a single 96-pin slot using a Euro-
card type C connector is mounted on the
side of the Mac SE's motherboard (see
photo A). This connector makes unbuf-
fered processor signals and power avail-
able to vendor cards that can be plugged
into the slot. The card must lie parallel
to the motherboard in the cramped space
at the bottom of the Mac SE.

The most interesting thing about the
Mac SE, of course, is its expandability.
Apple has announced that it will supply
a 5'%-inch 360K-byte floppy disk con-
troller card, with software to translate
Macintosh text files to an MS-DOS file
format and back. An Apple spokesper-
son indicated that a third-party company
will announce an 8086-based expansion
card that wili give the Mac SE IBM PC
compatibility. The card will emulate
both the IBM monochrome and CGA
cards in software and will give approxi-
mately the same performance as an IBM
PC. It wili contain an Intel 8086 proces-

sor but has no provision for the use of an
8087 numeric coprocessor. The board
will do no multiprocessing: Atall times,
either the 8086 or the 68000 will be in
control of the machine. The board will
use Mac SE memory for its computa-
tion. Other possible uses for the slot are
a coprocessor card (68020 or 68881, for
example). a local area network card. and
an interface board to an external expan-
sion box.

The amount of code and data in ROM
has doubled. from 128K bytes for the
Macintosh Plus to 256K bytes for the
Mac SE. About 160K bytes of this is ac-
tual code and resources. comprising the
code from the Mac Plus ROM, consid-
erable enhancements to that code. and
all the code libraries that were formerly
stored in RAM except the International
Utilities Package (which handles time,
date. currency, and other country-spe-
cific items). The rest of the space is
taken up by the Macintosh system fonts
(Chicago 12. Monaco and Geneva 9 and
12 for roman-language-based systems,
and kanji for Japanese systems). The
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of the sounds and can be used for special
effects. This synthesizer corresponds to
the old Free-Form Synthesizer.

SCSI

The Macintosh II uses the same NCR
5380 SCSI controller chip as does the
Mac Plus. However, a number of changes

to the Mac I hardware have improved
performance and reliability of the SCSI
interface.

The first of these changes is that the
Mac II SCSI interface now supports an
SCSI interrupt. This interrupt signal
(IRQ) is connected to the VIA2 chip. The
5380 DMA (direct memory access) Re-

quest signal, which indicates that the data
register is ready to be read or written, is
also brought out to the VIA2 as an inter-
rupt. This setup prevents the SCSI bus
RESET* signal from causing a perma-
nent interrupt to the 68020, since RE-
SET* is not maskable through the 5380.

continued

Mac SE and Mac II ROMs share some
of the same code. Some of the routines
that use identical code are Appletalk
drivers, TextEdit routines, SCSI Man-
ager, ADB drivers, and the Script
Manager.

The video circuits in the earlier Mac-
intoshes spend 50 percent of the RAM
access time available during display of a
horizontal line, leaving the other 50 per-
cent of that time for doing everything
else (they spend all of the time for nor-
mal computation during the vertical and
horizontal retrace intervals, when the
video screen is not drawing anything).
As mentioned earlier, the Mac SE inte-
grates 19 discrete chips into one custom
gate array and a PAL. Because this gate
array can transfer twice as much data
(collects two words instead of one word)
at a time into the video circuitry, the
Mac SE now spends only one quarter of
the RAM access time servicing the

video display. This provides a theoreti-
cal performance boost of approximately
25 percent for applications running in
RAM. (The actual increase varies from
10 percent to 20 percent.)

The SCSI hardware in the Mac SE
now does its signal handshaking in hard-
ware; this allows it to run faster than it
would under software that polls the SCSI
port periodically and more accurately
than it would under software that does
“blind” (i.e., no handshaking) reads
and writes. Like the Mac II, the SCSI
hardware also provides an SCSI inter-
rupt to the Mac SE. This, combined
with the rewritten SCSI Manager,
should provide a performance boost for
SCSI hard disk operations.

The Mac SE, like the Apple 1IGS,
uses the new Apple Desktop Bus to con-
nect the keyboard, mouse, and other
human-input devices to the computer.
(See “The Apple IIGS™” by Gregg Wil-

liams and Richard Grehan in the Octo-
ber 1986 BYTE for more details.) This
scheme decreases the amount of time the
68000 must take to service these devices
and makes the design of new input de-
vices much easier (and these devices can
be used on both Macintoshes and Apple
IIGSs).

Finally, the Mac SE has increased the
amount of parameter RAM (used to
maintain user preferences, time, and
other data even when the machine is
turned off) from 20 bytes to 256 bytes.
Apple has not decided what to use this
extra memory for, but we’re sure it will
eventually be put to good use.

There will be no upgrade path from
the Mac Plus to the Mac SE. There are
so many changes to the Mac SE’s hous-
ing, motherboard, and analog board that
it would be more economical to pur-
chase a new computer rather than at-
tempt an upgrade.

internal
SCSI connector

SCSl chip

serial chip (SCC)
and drivers

sound chip

disk chip
(IWM)

custom gate
array

1 megabyte
RAM in SIMM
packages

internal floppy
disk connectors

ADB chip

parallel chip (VIA)

256K ROM

68000 processor

peripheral
card slot

Photo A: The Mac SE motherboard.
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This means that a slow device on the
SCSI bus can now interrupt the processor
when it has completed an operation. For
example, suppose you have a hard disk
and a tape backup unit attached to the
Mac II SCSI bus. You order the tape unit
to find the logical end of the tape and
copy a file to it. The tape unit disconnects
from the SCSI bus while executing the
seek to end of tape. You can continue to
manipulate files on the hard disk, since
the SCSI bus is free for use while the tape
unit is disconnected. When the tape unit
reaches the tape end, it attempts to recon-
nect to the SCSI bus and generates an in-
terrupt. Software then starts the process
of copying the file from the disk drive to
the tape unit. The important thing to note
is that the interrupt mechanism prevents
slow devices from tying up the Mac II
processor or SCSI bus.

The second change is that the SCSI in-
terface supports hardware handshaking
during an SCSI bus transfer. The Mac
Plus SCSI interface has two modes of
data transfer: pseudo-DMA and blind
reads or writes. The pseudo-DMA mode
allows the 5380 to perform the SCSI bus
handshake, but the 68000 polls the chip
to check on the status of the transfer. The
processor fetches or writes a byte when
the 5380 indicates that the transfer opera-
tion is complete. Each byte moved
through the SCSI interface has to be
checked in this manner. It’s obvious that
SCSI transfers consume some CPU over-
head and lower the effective transfer rate.

The alternative for Mac Plus SCSI
transfers is to utilize blind reads or
writes. These operations simply pass data
bytes through the SCSI bus with no hand-
shaking, nearly tripling the data-transfer
rate. If the SCSI device is fast enough to
handle this data flow, this isn’t a prob-
lem. If the device isn’t fast enough, how-
ever, the processor can write invalid data
by overrunning the chip during a write
operation, or it can read invalid data dur-
ing a read operation by accessing the chip
before it has received a valid byte. The
Mac II's hardware handshake eliminates
polling by allowing the 68020 to access
the 5380 only when valid data is avail-
able. This is accomplished by suppress-
ing the DSACKO* line, which holds the
processor off the chip. The Mac II's
handshake DMA eliminates the CPU
overhead required to perform reliable
high-speed SCSI transfers. It must be
noted that these hardware handshakes
must occur within 16 microseconds or a
bus error will be issued in an attempt to
end a presumed deadlock. Therefore,
handshake DMA should be used only
with high-speed devices.

A 50-pin SCSI connector is located in-
ternally in the Mac II. On the outside, a

100 BYTE * APRIL 1987

DB-25 SCSI connector—identical to the
Mac Plus’s—Ilets you connect other SCSI
peripherals. The SCSI Manager now has
the capability to partition hard disks and
boot from a particular partition.

Slot Manager

The NuBus specification spares you from
knowing intimate hardware details to
configure a new card into the Mac II: The
address space is set when the card is
plugged into a slot. In a similar manner,
something should spare you from know-
ing intimate software details to install a
device driver for a new card or set an in-
terrupt vector for the driver. This is the
Slot Manager’s job.

At start-up, the Slot Manager detects
the presence of a configuration ROM on a
NuBus card. If the card is defined as a
boot device, the Slot Manager will read
the boot code in the configuration ROM
into memory and transfer control to it. If
the card is not bootable, information is
read in the ROM that describes the device
driver or drivers for the card. The start-
up code next attempts to read a driver
with the same resource name in the Sys-
tem File and install it in the Mac II’s main
memory. If a resource with this name
can't be found in the System File, the
named driver is read from the configura-
tion ROM and installed into memory.

This method of driver installation pro-
vides two benefits. First, the device
driver embedded in the card’s ROM is in-
stalled automatically into the system
without user intervention. Second.
should the device driver code need fix-
ing, the vendor can provide the new code
on a disk that can be inserted into the Sys-
tem File using a simple install program.
Since the System File is searched first for
the card’s device driver, this replaces the
old driver in the configuration ROM.

Interrupts using NMRQ* are posted to
the VIA2 chip. The Slot Manager deter-
mines which slot requested service by
reading a register in the VIA2 and dis-
patches the appropriate interrupt routine.
Interrupt routines are also in the config-
uration ROM as part of the device driver.

Script Manager

One of the most significant concepts of
the original Macintosh was its division of
a file into resources, where each resource
is a certain type of data used by the file. In
the case of program files, the code re-
source (which contains the executable
code of the program) is separate from,
say, the information relating to dialog
boxes in the DITL resource. This makes
it possible, for example, for a developer
to change the text contained in dialog
boxes without having to change the code
of the program itself. Thus, a developer

can easily change a program to French,
Spanish, or another Romance language
(i.e., one that uses the Roman alphabet).

But what about other languages, like
Arabic, which reads right to left and
alters the shape of its letters based on its
surrounding letters? What about Japa-
nese, which has far more than the 256
characters allowed in a normal Macintosh
font? To meet these needs, Apple has
added another library of code, the Script
Manager, to isolate language differences
from the rest of an application program,
thereby making it far more portable
among different human languages.

(In addition to the features of the Script
Manager, the TextEdit editing package
and the International Utilities Package
have been extended to work correctly
with the Script Manager. Also, the sys-
tem software described here will work
with any Macintosh with enough memory
to hold the needed programs and data.
Because of this, references will be made
to routines and data structures from the
old Toolbox ROM, not the newer Mac II
Toolbox ROM.)

According to Apple, a script is a * writ-
ing system” that includes a character set;
a writing direction (left to right or vice
versa); keyboard mapping(s) and text in-
put method(s) (e.g., multiple keystrokes
per character); text drawing, measuring,
and editing methods; sorting methods;
and time, date, and number formats. To
use a given script, the Script Manager
must have an associated script interface
file for that script. Apple now has RIS
(roman interface system), KIS (kanji in-
terface system, also called KanjiTalk) for
Japanese, and AIS (Arabic interface sys-
tem) for the major Arabic languages.
(AIS has been available since October
1986.)

Not all applications will need to use the
Script Manager. (But those applications
that do use it have access to routines they
would normally have to provide them-
selves.) The enhanced TextEdit can han-
dle text selection, highlighting, word
selection, dragging, and word-wrapping
of a given script automatically; only ap-
plications that do extensive text manipu-
lation or that don’t follow the Inside Mac-
intosh guidelines will need to use Script
Manager routines. But for those applica-
tions that do need to use them, the follow-
ing paragraphs describe some of the
major routines, what they do, and why
they are needed.

The Macintosh finds which script to
use by looking at the font associated with
the current GrafPort. The routine Font-
Script returns the value of the current
script. Applications can cause the key-
board to change in accordance with the

continued
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user’s font by using the KeyScript
routine.

Each font has a direction associated
with the drawing of its words; for exam-
ple, the Arabic font places its characters
on the screen right to left. The low-mem-
ory global variable teSysJust determines
the direction of text justification (e.g.,
right-justified for Arabic) and the direc-
tion of successive words in whatever font.
For example, a mixed sequence of Arabic
and English words is placed right to left if
teSysJust is on and left to right if it is off.
In both cases, though, individual English
words are written left to right and Arabic
words are written right to left.

In languages with more than 256 char-
acters (Japanese, for example), individ-
ual characters are represented by 16-bit
words, but some roman characters are
still represented by 8-bit bytes. This pre-
sents problems when searching a text
string for a character that is represented
in one byte—it may mistakenly match the
second byte of a 16-bit character. To pre-
vent this, the application should call the
routine CharByte, which determines
whether a given byte in a string is a 1-byte
character or the first or second byte of a
16-bit character.

Similarly, the complexities of certain
languages (including Japanese and Ara-
bic) make it difficult to associate a certain
pixel location on-screen (where the
mouse button was clicked, for example)
with the character it corresponds to in the
associated text string. To help solve this,
the routines Pixel2Char and Char2Pixel
associate a given character in the text

string with the number of pixels the
drawn character is from the beginning
edge of its representation on-screen.

Some languages do not use spaces to
separate words. Because of this, the
Script Manager uses a break table to de-
fine where text can be correctly broken.
The break table is actually a collection of
rules or templates, called continuation
sequences, that define what character se-
quences shouldn’t be broken. The routine
FindWord uses the break table to deter-
mine where word breaks occur.

Finally, languages differ in the way
they add ““blank” space to make a certain
text string justified. The routine Draw-
Just draws text fully justified, using a
method particular to the given script to
fill the line of text out so that it fills the
entire space between both margins.

Multiple-Screen Desktop

One of the most amazing things the Mac
II can do is to treat the images from two
separate monitors as if they were both
part of one large desktop area. As you can
see from photo 2, the devices don’t even
have to be of the same type. The para-
graphs that follow give a brief explana-
tion of how this is accomplished.

Each graphic output device (gDevice)
connected to the Mac II defines a rectan-
gular area, the gdRect, it is responsible
for. When the gDevices are connected
properly, the Mac II system software con-
siders the desktop (the region called
GrayRgn) to be the union of all the de-
vices’ gdRects. By referencing GrayRgn,
system software can move objects among

Photo 2: The Macintosh II'’s multiple-screen desktop. The Mac Il automatically
configures the desktop to be the union of all active video devices. Windows and icons
can be dragged between screens and still display properly. “Well-behaved”
application programs will be able to use the extra desktop area. The program in use
is an unmodified version of Cricket Graph 1.0, and as you can see on the color
monitor, the Mac Il supports the old QuickDraw fixed-color scheme. The ScrapBook
shows an earlier version of the chart and demonstrates the new color PICT

Sformat.
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all the display areas of the different out-
put devices without any limitations; also,
“well-behaved” Macintosh applications
can use the larger desktop without having
to do anything special to use it.

All the gDevices are connected to-
gether in a linked list of handles; a pro-
gram gets the first device by calling the
GetDeviceList routine, or it can get the
primary device (the one that contains the
menu bar) by calling GetMainDevice.
The Color QuickDraw routines have been
extended to draw to multiple gDevices.
When a Color QuickDraw routine re-
ceives a drawing command, it checks to
see if the drawing is intended for the
screen (as opposed to an off-screen bit
map). If it is, the routine compares the
rectangle in which the drawing is to take
place with the gdRects of all the screen
devices and issues a drawing command to
each device where there is some intersec-
tion between the two.

A window can even span multiple
screens because the Mac II Window Man-
ager has been modified to the dragging
boundaries enforced by the older Macin-
tosh ROM (thus enabling the mouse
pointer and the objects it is dragging to
move among screens). Also, since the
various screens may be of different reso-
lutions and color depths, the cursor-
drawing routines must keep track of
which screen contains the cursor.

MS-DOS Compatibility

Apple sees several ways in which to give
its users the levels of MS-DOS (and IBM
PC) compatibility. Depending on the
user’s needs, it may be enough to provide
file transfer capability through a network
of Macs and IBM PCs or through a file
conversion utility called Passport that
Apple plans to announce later this year.
(Apple offers a 5%-inch disk drive that,
when connected to a Macintosh, allows
the appropriate software to read and write
IBM PC-compatible files.)

Apple told us that an unnamed third-
party company will provide an 80286
multiprocessor NuBus card and software
for the Mac II that will give approximate-
ly the performance of a 6-MHz IBM PC
AT. This combination will let you work
on MS-DOS applications in a Macintosh
window, with full access to the desktop
and desk accessories and some cut-and-
paste capability between applications on
the different machines. They will also be
able to use a Macintosh hard disk in such
a way that both IBM and Macintosh pro-
grams will be able to read and write each
others’ files directly.

The 80286 card will be capable of true
multiprocessing with the Mac’s 68000. It
also will have a socket for the addition of

continued



Take the Multi
and run.

NEC introduces MultiSpeed™ The world's fastest
portable computer. It's designed to make you a runaway

success,

MultiSpeed is multi-talented. it's small. Light. And

gives you the option of running at a clock
speed of either 9.54 or 4 77 MHz.

MultiSpeed can do most anything your
desktop PC can. It has the most advanced
LCD screen technology. So it's easier to read.

What's more, it's PC compatible and
even does windows.

And MultiSpeed is a very smart buy. it
comes with a bundle of built-in features that
cost a bundle on other portables.

*IBM PC/XT is a registered trademark ot
International Business Machines Inc.
NEC is a registered trademark ot NEC Corporation
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In fact, when you discover everything it comes with,
you'll be delighted at what it goes for.

So if you're a person who's going places, try the
portable that helps you get there ahead of everyone else.

Standard Features

Clock Speed 9.54/4.77 MHz
Memory 840K bytes
Built-in Scftware 5 programs
Disk Drives Dual 720K (3.57)
Screen type Super-twist LCD
Keybd. Compatibility | 1BM PC/XT*
Numenc Keypad Separate
Weight 11.2lbs.

You'll find the new MultiSpeed
portable at CompuMat, ComputerLand,
Connecting Point and Micro Age. For litera-
ture or the location of your nearest dealer
call 1-800-447-4700.

If you have any questions or would like
technical information call 1-800-NEC-SOFT.

Or write NEC Home Electronics, Computer
Products Division, 1255 Michael Drive, Wood
Dale, IL 60191-1094.

Take the Multi and run.

MultiSpeed NEC
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an 80287 math coprocessor chip, and it
will include 1 megabyte of memory for
the 80286°s exclusive use (with the possi-
bility of expanding that to 4 megabytes).

This card will emulate both the IBM
monochrome and CGA (color) boards
and the Hercules monochrome text/
graphics board in software. It will also be
able to use the Macintosh SE mouse to
control mouse-based IBM PC applica-
tions.

UNIX on the Macintosh 11

Since UNIX is multitasking, the Mac II
will need the Motorola 68851 memory
management chip (which Apple will
make available to Mac II owners). Apple
made no announcement regarding a
UNIX product, but Jean-Louis Gassee,
vice president of product development at
Apple, spoke of a version of UNIX that
would contain 4.2 BSD (Berkeley Stan-
dard Distribution) features. Such a ver-
sion, he said, would have to boot up the
machine and would take over the system,
turning the Macintosh into a ‘“vanilla”
UNIX machine; a future version might
give programs access to the Macintosh
ROM as alibrary.

Pricing and Availability

Although Apple disclosed no prices, one
spokesperson quoted a price of between
$4200 and $4300 for the basic Macintosh
II (one floppy disk, 1 megabyte of mem-
ory) with the video card and a mono-
chrome display and a price of less than
$6000 for the basic Mac II and the color
display. Apple gave us no indication of
how much an internal hard disk or a video
board upgrade would cost. (A list of the
official prices will be on BIX by the time
you read this.)

Apple plans to ship the Mac II some-
time in the second quarter of this year.
Because of the dissimilarity between the
Mac II and earlier Macintoshes, no up-
grades are possible. Also, Apple does not
plan to reduce the price of either the Mac-
intosh 512KE or the Macintosh Plus be-
cause of the Mac II's introduction.

Caveats
We wrote this article after two visits to
Apple in December 1986 and January
1987 (this included discussions with the
hardware and software design team),
about a day’s worth of hands-on experi-
ence with the Mac II, study of three
binders full of technical documents, and
several follow-up calls to the Apple staff.
The design team described both the
hardware and software as ‘‘late alpha.”
This means that the final hardware (and
especially the software) may differ some-
what from the details of what we’ve de-
scribed here, but the overall design will
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be the same. In particular, any perfor-
mance times measured in seconds should
be taken as ‘“‘ballpark” estimates.

Observations

Overall, we were very impressed with the
machine. The Macintosh II is generally 3
to 4 times faster than a Mac Plus, except
when it is dealing with a lot of transcen-
dental math, in which case it is between
30 and 40 times faster (see the text box

*‘Comparing the Mac Plus, the Mac SE,
and the Mac II"). The normal actions of a
Macintosh user—opening, moving, re-
sizing, and scrolling—were effortless be-
cause they were very quick. One of the
slowest operations, scrolling a window of
color information, was noticeable but not
objectionable—somewhere around one
second to scroll the contents of a full-
screen color window about an inch.

Both the monitors have an area of 640

Comparing
the Mac SE,

Ithough these timings shouldn’t be

considered as gospel (after all, we
worked on machines that weren’t
finished yet), we think we can draw
some conclusions about how fast the
three machines are relative to each
other.

Here are the overall conclusions: The
Mac SE is about 10 percent to 20 per-
cent faster than the Mac Plus, and the
Mac Il is roughly 3 to 4 times faster than
the Mac Plus (except in applications
where heavy number crunching is done,
in which case the Mac II can be 30 to 40
times faster). The paragraphs that follow

the Mac Plus,

and the Mac II

will explain these conclusions.

Figure A shows the results of running
some standardized tests on the three ma-
chines. A bar’s height shows how much
faster a machine is than a Mac Plus, and
the number on top of the bar is the num-
ber of seconds it took to run the test.

The first three programs are stand-
alone programs compiled by Lightspeed
C, version 2.01. “‘Quicksort™ is the
standard BYTE sort benchmark.
“Dhrystone™ is the Dhrystone bench-
mark, version 1.1; this test simulates an
average program by executing a known
mix of control, assignment, and proce-
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Figure A: Relative performance of Macintosh family computers. The length
of a bar tells how much faster a given computer is than a Macintosh Plus
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by 480 pixels, which is 1.75 times the
size of the Macintosh screen. Since most
Macintosh applications will let you use
this extra area, some of them were easier
to use just because of the larger screen.
The monochrome screen measures 12
inches diagonally, and the color RGB
screen measures 13 inches. ‘‘Wonder-
ful,” you may say, “finally, a larger
screen for my Macintosh!” Well, yes and
no—it is larger, but it’s also showing

more pixels in each direction. Actually,
both Mac Il monitors have about the same
pixel per inch density as the old
Macintosh.

The precision of the color monitor is
remarkable. When it was displaying a
monochrome image, we found ourselves
thinking we were looking at the mono-
chrome monitor—which means that the
monitor can display true black-and-white
dots, even at the edge of the screen, with-

out color fringes. This is an important
factor when you remember you may be
reading text, often as small as 9 or 10
points, on this screen for long periods of
time.

Another remarkable quality of the Mac
IIs we tested was their stability. Even
though these were late-alpha prototypes,
most of the software we tried out—soft-
ware designed for the older Macin-

continued

dure statements. Its result is usually ex-
pressed in dhrystones per second, but
here we used the number of seconds
needed to execute the test. “Savage”
does a large number of transcendental
functions (e.g., sine and exponentia-
tion). The Mac II’s relative performance
of 39.2 times faster is due to its use of its
68881 floating-point coprocessor.

The next two tests are stand-alone pro-
grams compiled using Microsoft Com-
piled BASIC, version 1.0. “Sieve” is
one iteration of the Sieve of Eratosthe-
nes. “Float” is a test of multiplication
and division.

“Word" gives an indication of a ma-
chine’s video display performance by
smooth scrolling through a 63K-byte
Microsoft Word document (we used
Word 1.0). The time givenin figure A is
for the Mac II using a monochrome dis-
play (1 bit per pixel).

Finally, ‘““Phoenix™ exercises the
graphics and the SANE numerics pack-
age heavily by measuring the time that a
machine takes to transform a wire-image
approximation of a sphere to a drawing
smoothed with unframed faces; we used
Dreams of the Phoenix’s Phoenix 3D,
version 1.2, three-dimensional pro-
gram.

Remember, one key concept of the
Mac Il is that it lets the user decide how
many colors to use on the screen at a
time, with fewer colors giving better
performance Figure B bears this out.
For the Mac II, it plots the number of
bits per pixel versus the time required to
smooth-scroll through a 63K-byte
Microsoft Word document. As you can
see, the relationship is almost linear.
Though the Mac IT using 1 bit/pixel per-
forms 2.71 times faster than the Mac
Plus, that performance degrades to 1.79
when using 4 bits/pixel (16 colors) and

1.28 when using 8 bits/pixel (256
colors).

One final set of figures comes from
looking at the role the 68881 floating-
point coprocessor plays in the perfor-
mance of the Mac II. Normally, this
can’t be estimated because the 68881 is
used automatically by system software.
However, Apple had a demonstration
program that did three-dimensional
plots using no 68881 support, using the
68881 driven by the SANE numerics
package (most applications will use it
this way) and using the 68881 directly.
The figure we used, Sombrero, is a

common one that uses the sine function
a great deal to create a figure of concen-
tric ripples.

The times (and their respective ratios)
are no support, 1165 seconds (1.0);
SANE support, 261 seconds (4.46 times
faster); and direct support, 37 seconds
(31.5 times faster). The most important
figure is the middle one because many
existing applications use the SANE
package; so when they run on the Mac
I, they will get this level (up to 5 times
faster) of improvement—and the more
time the application spends using
SANE, the greater the improvement.

180 -

® Time to scroll

160

140
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100 -

80 —

Time for the Mac 1l to scroll through document (seconds).

Number of bits per pixel

Figure B: Macintosh Il video display times as a function of the number of bits
per pixel on the video display. As this figure shows, the more bits per pixel

(or, equivalently, the more colors that can be displayed on-screen at one time),
the longer the Macintosh 11 takes to scroll through a document of a given size.
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toshes—worked fine. The prototypes
crashed only once or twice in several
hours’ usage (which is far more stable
than most prerelease machines we see).
We feel this is a testament to the stability
of the machine’s hardware and software
architectures and is indicative of the qual-
ity of the hardware and software to come.

The bottom line on software compati-
bility is this: Mac software developers
have had for quite some time now a list of
guidelines to follow to ensure that their
software would be compatible with future
machines. Most companies have fol-

lowed those guidelines, and their soft-
ware will run on the Mac II (Apple claims
*“greater than 95 percent” compatibility).
So the more recent your software and the
more conscientious the software com-
pany, the more likely your old software
will run correctly on the Mac II.

One concern we have involves the price
and usefulness of any kind of MS-DOS
compatibility card. In our experience,
such cards always sacrifice some perfor-
mance in the emulation of MS-DOS and
cost as much as or more than an equiva-
lent IBM PC clone. Another concern is

SYMMETRIC

THE 375 - A SOFTWARE DEVELOPER'S DREAM

THE BEAUTY AND THE BSD
$4,995*

Full 4,2BSD UNIX™

Each 375 comes standard with a complete
configurable 4.2BSD UNIX system. We don't
skimp on software. And we can even give
you EMACS, INGRES, TEX and SPICE for
those special applications.

* S0MB Winchester Disc Drive

* 1MB 5%" Floppy

* 2MB RAM (8MB optional)

* Integral SCSI & ST506 Interfaces

OVER 1,000 PROGRAMS, 3,000 FILES !

Loaded With Standard Features

Also Avallable: 10 Mb ETHERNET, up to 280MB disk memory, streaming tape, and more !

A Portable Computer for the Serious User

Loaded With Languages

Tum on your 375 and start developing
your own applications. It's that easy. C,
FORTRAN, PASCAL, BASIC, APL, Assembler,
LISP and PROLOG: they all come standard
on every 375.

* 4 RS232 Ports (up to 36 optional!)

* Parallel Printer Port

* External Winchester and Floppy Ports
* Series 32000, 10MHz, VM, FPU

At last, a powerful, portable (221bs) scientific computer for all your serious work. The 375
combines the advantages of a VAX™ with the size, versatility, and price of a micro. Allthe
software tools are there. It's even small enough to leave on your desktop or take
wherever you need it. And it's available direct to you right now |

CALL US TODAY (408) 279-0700

SYMMETRIC COMPUTER SYSTEMS — 5698 Stewart Ave. — Fremont, CA 94538

* Prepaid. Sales tax and Shipping Costs not included.
UNIX 15 a regrstered trademark of ATAT Bell Labs.
VAX is & trademark of Digital EQuipment Senes 32000 is a trademark of National Semiconductor Corp.
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that Apple told us that the third-party
Mac SE and Mac II cards would use soft-
ware to simulate and display the PC color
and monochrome screens. The Commo-
dore Amiga 2000’s MS-DOS card uses
hardware to maintain the screen’s con-
tents and software to display them and
still cannot completely update the dis-
play. We feel that the all-software ap-
proach (for both the contents and the dis-
play of the MS-DOS cards) will either be
too slow or will eat up too much of the
processor’s time. However, we will all
have to wait for the products to come out
before we can make any final judgments.

Though NuBus peripheral cards will
be slow in coming, they will nevertheless
be extremely important to the future of
the Mac II. Many of the add-ins to the old
Mac that required ‘“‘major surgery’ —
memory upgrades, internal hard disks,
and 68020 processors—are either in-
cluded in the Mac II or are already
planned for. Still other enhancements,
like a full-page video display and other
ideas we haven’t thought of yet, will be
much easier (and therefore much more
likely) to be developed.

Conclusions

Apple has come a long way since the first
128K-byte Macintosh (with 64K ROMs)
was introduced about three years ago.
Now Apple has a true product line with
the Macintosh 512KE, the Macintosh
Plus, the Macintosh SE, and the Macin-
tosh II, with prices from less than $2000
to more than $6000. The Macintosh is
even affordable, with the bottom-of-the-
line Mac 512KE having four times as
much memory and twice as much ROM
and disk storage, all for a street price
slightly more than half the original Mac’s
$2500 price tag.

*Often, a new machine with new fea-
tures has an uncertain future. Will
enough people buy new machines to
prompt software developers to create new
software that brings out its potential? Will
enough programs come out to prompt the
public to buy new machines? The Mac II
will have some of this inevitable chicken-
and-egg problem, but not as much as
other machines. Mac II applications are
not so much built-from-scratch imple-
mentations as they are bells and whistles
added to a product that already has a
large, established market. Also, both de-
velopers and buyers have been—no other
word will do—lusting so much after these
added capabilities that the only limita-
tion, we think, will be the time it takes
developers to learn how to use them. Just
as the Macintosh has literally changed the
way we compute, we're looking forward
to the innovations the Macintosh IT will
make possible. B
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Genius Begms With A Great Idea ...

But The Idea s Just The Beginning

What follows is the time consuming task of giving
form and function to the idea.

That's why we concentrate on building into our soft-
ware development systems functions and features
that help you develop your software ideas in less time
and with less effort.

We've started 1987 by releasing new versions of
our MS-DOS, Macintosh, Amiga, ROM, and Apple //
C development systems. Each system is packec with
new features, impressive performance, and a lit*le bit
more genius.

Aztec C86 4.1
New PC/MS-DOS ¢ CP/M-86 » ROM
Superior performance, a powerful new array of fea-
tures and utilities, and pricing that is unmatched
make the new Aztec C86 the first choice of serious
software developers.

Aztec C86-p Professional System ....$199
« optimized C with near, far, huge, small, and large
memory + Inline assembler + Inline 8087/80287 +
ANSI support + Fast Float (32 bit) + optimization
options ® Manx Aztec 8086/80x86 macro assembler
 Aztec overlay linker (large/small model) ¢ source
level debugger * object librarian ¢ 3.x file sharing &
locking ® comprehensive libraries of UNIX, DOS,
Screen, Graphics, and special run time routines.

Aztec C86-d Developer System
o includes all of Aztec C86-p ¢ Unix utilities make,
diff, grep ¢ vi editor ® 6 + memory models e Profiler.

Aztec C86-c Commercial System. .. .. $499
* includes all of Aztec C86-d  Source for library rou-
tines ¢« ROM Support » CP/M-86 support ® One year
of updates.

Aztec C86 Third Party Software
A large array of support software is available for
Aztec C86. Call or write for information. The following
is a list of the most requested products: Essential
Graphics ¢ C Essentials ¢ C Utility Library  Green-
leaf Com. ¢ Greenleaf General ¢ Halo » Panel  PC-

lint » PforCe ¢ Pre-C ¢ Windows for C * Windows for ‘
Data C terp » db Vista ® Phact ¢ Plink86Plus » C-tree. |

CP/M ¢ TRS-80 * 8080/230 ROM

C compiler, 8080/280 assembler, lirker, librarian,
UNIX libraries, and specialized utilities

Aztec Cll-c (CP/M-80 & ROM). ... ... $349
Aztec Cll-d (CP/IM-80) .. ............ $199
............ $199 |

Aztec C80 (TRS-80 3&4)

Aztec C68k/Am 3.4
New Amiga Release
Amiga user groups across the USA voted Aztec
C68k/Am release 3.3 the best Software Development
System for the Amiga. Release 3.4 is more impres-
sive.

Aztec C68k/Am-p Professional
A pricelfeature/performance miracle. System in-
cludes: optimized C ¢ 68000/680x0 assembler ¢
68881 support » overlay linker ¢ UNIX and Amiga
libraries ¢ examples.

Aztec C68k/Am-d Developer
The best of Manx, Amiga, and UNIX. System in-
cludes: all of Aztec C68k/Am-p e the Unix utilities
make, diff, grep and vi.

Aztec C68k/Am-c Commercial. . ..... $499
Aztec C68k/Am-d plus source for the libraries and
one year of updates.

Aztec C68k/Mac 3.4

New Macintosh Release
For code quality, reliability, and solid professional
features, Aztec C for the Macintosh is unbeatable.
This new release includes features and functions not
found in any other Macintosh C development system.

Aztec C68k/Mac-p Professional
* optimized C ¢ 68000/680x0 assembler ¢ 68881
support * overlay linker » UNIX and Macintosh li-
braries » examples.

Aztec C68k/Mac-d Developer........ $299
The best of Manx, Macintosh, and UNIX. System in-
cludes: all of Aztec C68k/Am-p o the Unix utilities
make, diff, grep ¢ vi editor.

Aztec C68k/Mac-c Commercial
Aztec C68k/Am-d plus source for the libraries and
one year of updates.

Aztec C65
New ProDOS Release

Aztec C65 is the only commercial quality C com-
piler for the Apple II. Aztec C65 includes C compiler,
6502/65C02 assembler, linker, library utility, UNIX li-
braries, special purpose libraries, shell development
environment, and more. An impressive system.
Aztec C65-c Commercial
* runs under ProDOS  code for ProDOS or DOS 3.3

Aztec C65-d Developer............. $199
o runs under DOS 3.3 ¢ code for DOS 3.3
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Manx Software Systems
| Industrial Way, Eatontown, NJ 07724
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Aztec ROM Systems
6502/65C02 * 8080/280 * 8085/80x86 * 680x0
An IBM or Macintosh is not only a less expensive
way to develop RCM code, it's better. Targets include
the 6502/65C02, 8080/280, 8086/80x86, and 680x0.

Aztec C has an excellent reputation for producing
compact high performance code. Our systems for
under $1,000 outperform systems priced at over
$10,000.

Initial Host Plus Target . . ........... $750
Additional Targets ................ $500
ROM Support Package . ............ $500

Vax, Sun, PDP-11 ROM HOSTS

Call for information on Vax, PDP-11, Sun and other
host environments.

C’ Prime
PC/MS-DOS ¢ Macintosh
Apple |l » TRS-80 * CP/M
These C development systems are unbeatable for
the price. They are earlier versions of Aztec C that
originally sold for as much as $500. Each system
includes C compiler, assembler, linker, librarian,
UNIX routines, and more. Special discounts are
available for use as course material.

C’ Prime

Aztec Cross Development Systems

Most Aztec C systems are available as cross devel-
opment systems. Hosts include: PC/MS-DOS, Mac-
intosh, CP/M, Vax, PDP-11, Sun, and others. Call for
information and pricing.

How To Become An Aztec C User

To become a user call 800-221-0440. From NJ or
international locations call 201-542-2121. Telex:
4995812 or FAX: 201-542-8386. C.0.D., VISA,
MasterCard, American Express, wire (domestic
and international), and terms are available. One
and two day delivery available for all domestic and
most international destinations.

Aztec C is available directly from Manx and from
technically oriented computer and software stores.
Aztec Systems bought directly from Manx have a 30
day satisfaction guarantee.

Most systems are upgradable by paying the differ-
ence in price plus $10. Site licenses, OEM, educa-
tional, and multiple copy discounts are available.

To order or for more information call today.

] 800-221 0440

InNJ ormternatuonal call (201) 542-2121TELEX: 4995812




MICROWAY MEANS 8087 PERFORMANCE

FastCACHE-286" 8087 SOFTWARE NUMBER

Runs the 80286 at 8.5 or11 MHzandthe | IBM BASIC COMPILER .......... sa65 | SMASHER/ECM™

80287 at 5, 6 or 11 MHz Includes 8 MICROSOFT QUICKBASIC ... ... $79 Triples the speed of CAE

kbytes of 55ns CACHE Works with more 87BASIC COMPILER PATCH. .. .. $150 | and all applications!

PCs than any other accelerator, including IBM MACRO ASSEMBLER. ... ... $155 From »

Leading Edge Model D, Compag, and | MS MACRO ASSEMBLER. ...... .. $99 | g5

Turbo motherboards Includes 8088 87MACRO/DEBUG. . ...\ o. ... $200 $599

Reboot Switch, DCache and Diagno- | \MICROSOFT FORTRAN. ......... $209

Qe RM FORTRAN. ..o $399
LAHEY FORTRAN F77L .. ...... $477
MSoOrLATTICEC ................ CALL 12 MH
STSC APLRPLUS/PC............ $450 z
STSC STATGRAPHICS ........... $675 8086/8087
SPSS/PCH . ..o oo $675 Accelerator
87 SFL Scientific Functions. ... ... $250 Plus
PHOENIX PRODUCTS . .......... CALL A Megabyte for DOS!
FASTBREAK for 1-2-3V.1A ... .. .. $79 For the IBM PC, XT and compatibles
HOTLINK for1-2-3 V1A ........... $99 PC Magazine “Editor’s Choice”

DATA ACQUISITION and 287 Turbo™-10/12 8087 UPGRADES

REAL T|ME TOOLS - All MicroWay 8087s include a one year

Unkelscope™ - A real time data acquist
tion, control and process software pkg.

87FFT™ - The fastest PC FFT package
available! Written in assembly language,
it performs forward and inverse FFTs on
real and complex arrays occupying up to
512K of RAM. Callable from most 8087
compatible compilers ............ $200
87FFT-2™ - For two dimensional FFTs

TransView Menu driven FFT Spectrum/
transfer analyzer............ .....$250
RTOS - REAL TIME OPERATING SYSTEM

B
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- -

287 Turbo runs the 80287
at 10 or 12 MHz in the IBM
PC AT, compatibles and the

warranty, comolete M:croWay Test Pro-
gram and installation instructions

80875 MHz ... . . $114
For the IBM PC, XT and compatibles
8087-28 MHz... ... $149

For Wang, AT&T, DeskPro. NEC. Leading Edge

80287-3 5 MHz .. $179
For the IBM PC AT and 286 compatibles

80287-6 6 MHz ...$229
For 8 MHz AT and compatibles
80287-8 8 MHz . . ..$259

For the 8 MHz 80286 accelerator cards

A multi-user, multi-tasking real time oper new Compaq 386 with 100% e S8

ating system Includes a configured ver- software compatibility. 80287-10 10 MHz. ... ... $395

sion of Intel's IRMX-86, LINK-86, LOC-86, 10OMHz ............. $450 For the Compaq 386

LIB-86, OH-86. For the PC, XT, AT and 12MHz ... ... $550 INTEL AboveBOARD ...... .. .. CALL

COMPAQ . ... ... $600 o SEditar Y Call for prices on V20, V30,

INTEL COMPILERS Available for RTOS! PC Magazine “Editor’s Choice 64K, 128K and 256K RAM
5D-160™ MICROWAY SOFTWARE 287 TURBO-PLUS™

A2D-160 FOR THE 8087 Speeds up your AT

The Fastest 12 bit FASTBREAK for 1-2-3 Adjustable 80286 Clock 6-12 MHz

A/D Converter

160,000 Samples per second

Pseudo Random Noise Generator/DAC
Optional signal conditioners

AFM-50" Programmable Low Pass
Filter Module .................. ... $225

HOTLINK for 1-2-3
MATRIXPAK, 87SFL
OBJ-ASM
DFixer, DCache, DOptimizer
87BASIC, 87BASIC/INLINE
87MACRO, 87 DEBUG
87VERIFY, 87 TEST
PC-PAL"™

PROGRAMMER
The simple, fast and inexpensive way to
program PALs in your PC or AT. Works
with virtually all 20 and 24 pin devices
from MM, T! and NSC. Includes all the
software needed to read, write and verify
PALs Works with JEDEC files and in-
cludes a compiler for MMI standard PAL
BYPES . $395

10 MHz 80287 Clock
Plus Full Hardware Reset......... $149
Optional 80286-10..... $175

2B7TURBO-PLUS
With 80287 10 MHz.
With 80287 12 MiHz. ... ...

.....$549
.$629

CALL (617) 746-7341 FOR OUR COMPLETE CATALOG

[
M’cm P.O. Box 79
Kingston,Mass.
02364 USA
(617) 746-7341

Way
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Steve Ciarcia

Neighborhood
Strategic Detense

Initiative

It was awful! The smell

down here was something.

We all have glorious

thoughts when we see pic-

tures of forests with the sun

gleaming through the tree
boughs illuminating little patches of the
underbrush. Well, there I was lying in
one of these patches with my nose nestled
into the leaves, and I assure you that the
wondrousness of the scene lost something
between the picture and here. Two-di-
mensional photographic representations
of forests always seem to leave out little
things like the odorous admixture of ani-
mal droppings, wet decaying vegetation,
and the cast-offs from a variety of six-
and eight-legged members of the animal
kingdom.

Don’t get me wrong. I love forests. I
even live in one (it’s a forest by Connecti-
cut standards, anyway). But crawling on
my stomach through a swamp in Novem-
ber is not the same as having a picnic in
the state park under the pines. This surely
was different. A matter of life and death
of sorts. Well, not really death, more like
losing the big game.

I could hear some rustling off in the
distance. Since it was November, practi-
cally all the leaves were off the trees and
there wasn’t much to hide behind. Fortu-
nately, the leaves had not yet lost their
fluffy and crunchy consistency. They
provided me with cover and concealment
as well as alerting me to any approaching
foe. Well, not a foe exactly; more like an

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.

overzealous friend, out for blood.

I had been running, walking, and now
crawling through these woods for a good
four hours. There was no time limit. It
would just get darker, colder, and
damper. I shivered a little to think that I
had to stay in this hole in the underbrush
much longer, but I had heard a noise in
the distance. There was no way to know
that I wasn’t in the cross hairs of some-
one’s gun sight already and they were
waiting for me to make the first move.

Making the Move

My head pounded with anxiety. This was
supposed to be a game, but it seemed
more than real. I was both the hunter and

Illustrations by Elliott Banfield

Copyright © 1987 Steven A. Ciarcia. All rights reserved.

the hunted. I could play the defensive role
and stay forever buried in the leaves, or I
could be a man, jump out from cover, and
get blown away!

The darkness would only compound
my situation. I had to either make my way
back to the house and concede defeat or
shoot it out here in the woods and—I
hoped—be the victor. Either option was
not going to be easy. If I could hear my
opponent, he would most assuredly hear
me when I moved.

He didn’t even have to be that close to
score a hit, a couple of hundred yards and
I was still dead meat. My only hope was
that if I moved quickly enough, I could
get off the first shot. In any case, once |

continued

There was

no way to know
that I wasn’t

in the cross hairs
of someone’s
gun sight.
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“Zeeeooooooohh!”
it blasted forth
and echoed loudly
through the
Jorest.

fired, my position would be known.

So move it is. Back toward the house,
wherever that is (after wandering around
in two square miles of woods for four
hours, I wasn’'t exactly sure where home
was). First, I had to be ready for action. I
moved my hand down to the laser gun: It
was time to reenergize it for possible ac-
tion. I carefully wrapped my fingers
around the pistol grip, ready to click the
firing switch to the first position. But at
that moment, the strangely attractive
blue, silver, and black laser gun seemed
less a weapon than merely the article of
engineering curiosity it started out to be.
It would become a weapon only when I
acted to defend my engineering ego by
proving that it worked.

For months it seemed, every time I
watched TV or opened a mail order cata-
log I saw ads for laser tag games. The TV
commercials had all these svelte young
people somersaulting all over the place
shooting infrared pistols at each other.
Without considering the morality of the
game itself, it bothered me that someone
would spend $100 for such a game when
it had a range of only 50 feet. In fact, one
user told me that one of the games
couldn’t be used indoors. All a player had
to do was aim at the ceiling and the reflec-
tion triggered everyone’s hit indicator.

It seemed to me that the real violence
was having to be close enough to “see the
whites of their eyes” to score points in
that game (you might as well go back to
using rocks and clubs). The skill of the
hunt and the escape was lost because of
the limited range of the infrared pistols.
Having to be in such close proximity
seemed more like hand-to-hand combat
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to me and hardly qualified as a gentle-
manly sport. It was just a bang-you're-
dead game, played the same as it was
when you were a kid.

Here was a challenge: I could take a
stone age game and add an element of
modern skill and cunning to it. I could
build a pair of laser guns that would let us
play a superior version of the game. In
pursuit of such a challenge, cost was no
object.

I don’t remember exactly how it went
from concept to reality, but it might have
had something to do with mentioning
possible technological improvements on
the game at a computer club meeting.
With an audience yelling, “Yeah, great!”
and “Ya gotta do it, Steve,” it became a
case of putting the project where the
mouth is. In any case here I am, lying in a
damp hole sniffing decaying vegetation,
trying not to be the target of my own
invention.

Two of these laser guns existed, and
one was in my hand. The other was pos-
sessed by my friend Jeff (former friend if
he got the drop on me). They were in fact
real laser guns I had designed using
readily available components and a little
mad-scientist genius. The pistol housing
started life as a heat gun. To that I added a
2-milliwatt helium-neon 12-volt laser, a 4
by 32 telescopic sight, xenon flash lamps,
a phaser sound synthesizer, and assorted
electronics. The finished product was
truly an imposing sight.

The first click of the trigger switched
on the power from the battery pack at-
tached to my belt. To indicate that it was
energized, an LED on the pistol butt be-
low the scope glowed red. I pushed my

CIRCUIT CELLAR

safety glasses up a little so that I could see
the LED just to make sure. Since the
glasses were tinted blue and intended for
protection against He-Ne laser radiation,
the light from red LEDs was also filtered.
Fortunately, only red light was affected,
and I could see everything else very well.

The laser gun was energized and ready.
One more squeeze on the trigger to the
next position and it would fire a timed
one-second laser burst as well as emit a
loud phaser sound. The red He-Ne light
would come out the front end and be
mostly invisible in daylight. Since it was
dusk, with a damp mist hanging about six
feet above the forest floor, a shot would
look like a light saber in Star Wars.

The mist unfortunately also affected
the pistol’s range. While the laser gun
had been successfully test-fired at 250
yards, I estimated its potential range at a
quarter of a mile. Tonight, however, try-
ing for much more than 100 yards could
prove futile, or should I say fatal.

There was more than the phaser sound
to give me away when I fired. Simulta-
neously with the laser and phaser, bright
lights on either side of the gun would
flash. In the dim light, it would most as-
suredly give my position away.

I fingered the trigger but was careful
not to acc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>