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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.

12 BYTE  APRIL 1987



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 ho<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>