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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+texp(X) = 10

solved instantly instead

of eventually!

Imagine you have to “solve

| Eureka: The Solver includes

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!)

T<,3 BORLAND

I'NTERNATIONA/

(oo o 2

4585 SCOTTS VALLEY DRIVE

SCOTIS VALLEY CA 95066

(408) 438-8400 TELEX 172373
GF15

*Introductory price-—-good through July 1, 1987
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ﬁ Elerka: 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

® Generate a report, then send the
output to your printer, disk file

or screen
&8 Or all of the above

™ 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

*
only $99-°%

For the dealer nearest you or to order by phone call

(800)255-8008

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

Some of Eureka’s
key features
You can key in:
v A formula or formulas
v A series of equations—and
solve for all variables
v Constraints (like X has to be
<or=2)
v A function to plot
1 Unit conversions

[ ™ Maximization and minimization

problems

Interest Rate/Present Value

calculations

v 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-DOSJ 2.0 and later. 384K




ntroducing Turbo

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

Borland!

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

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

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

With Turbo Basic your
only speed is ‘’Full
Speed Ahead’’!

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

We created Turbo Basic,
because BASIC doesn‘t have to be
slow.

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

The Critics’ Choice
| €& Borland has succeeded in
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 33

81103

37 Turbo Basic

Turbo Basic ends the
basic confusion

There’s now one standard:
Turbo Basic.

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

—

Free spreadsheet included,
complete with source code!

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

_ —

only 599'95!

=

A technical look at
Turbo Basic
Full recursion supported
Standard IEEE floating-point
format
1 ¥ 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 |/O errors
place you in the source code
where error occurred
New long integer (32-bit) data
type
Full 80-bit precision
Pull-down menus
Full window management

Ll

R &

System requirements

IBM 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 i

artificial intelligence, databases, expert 1
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 75
— - — — — —

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 5th-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.

New! 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 Il
1-2-3, Symphony

™ A unique parser generator

[ Sophisticated user-interface design
tools

System requirements

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

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

Only

|

"2 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 L 2

811103

ew! Turbo Pascal

Numerical Methods
Toolbox

313!
ﬁ AR o

Only

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

AR BRE BB ©®

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 T
IBM 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 1BM CGA, IBM
EGA, or Hercules compatible adapter
card, and requires Turbo Graphix
Toolbox. 8087 or 80287 numeric co-
processor not required, but recom-
mended for optimal performance. 256K

Turbo Pascal 3.0.

Includes 8087 & BCD features for 16-bit
MS-DOS and CP/M-86 systems. CP/M-80
version minimum memory: 48K: 8087
and BCD features not available. 128K




5 Turbo C

urbo C: The Tu" bo C a complete | Technical Specifications
fastest most interactive development ¥ Compiler: One-pass compiler
= i generating linkable object modules
efficient and easy- envminmebnt and inline assembler. Included is
- H Like Turbo Borland’s high performance “Turbo
to-use C compller at Pascal and : Linker.” The object module is com-

patible with the PC-DOS linker. Sup-
ports tiny, small, compact, medium,

any price Turbo Prolog,

Compilation speed is more than . ‘ ‘ Turbo C comes large, and huge memory model
7000 lines a minute, which makes with an interactive editor that will libraries. Can mix models with near |
anything less than Turbo C an show you syntax errors right in your and far pointers. Includes floating
exercise in slow motion. Expect source code. Developing, debug- ff‘:.:;’;t;’lzgja“” (utilizes 8087/80287
what only Borland delivers: Quality, ging, and running a Turbo C | o interactive ;Editor' The systemn
Speed, Power and Price. program is a snap. includes 5 pov‘_/e.rful, interactive full- ‘

Turbo C: The C compiler Turbo C: The C compiler | Sien (ot sotor, f e comprer
for amateurs and everybody’s been | matically positions the cursor
professionals waiting for. Everybody ) gpp’;’p”"‘e’y v the source :"de-

7 5 5 3 Y evelopment nvironment:
If you're just beginning and but the competition | powerful “Make" is included so

you've “kinda wanted to learn C,”

/ : Borland's “Quality, Speed, Power that managing Turbo C program
now’s your chance to do it the easy o Quality, Spe ]

development is highly efficient.

way. Like Turbo Pascal, Turbo C's Il Pr/cte ' c;)ortntm/tr;’w)engésg QtSIdle~ Also includes pull-down menus
got everything to get you going. corporate chatter. e 555 price UL
tag on Tur bo C isn't a “typo,” it's | ™ Links with relocatable object

If you're already programming real. So if you'd like to learn C in a modules created using Borland's
in C, switching to Turbo C will hurry, pick up the phone. If you're Turbo Prolog into a single program.
considerably increase your already using C, switch to Turbo C | & ANSI C compatible.
productivity and help make your and see the difference for yourself. ¥ Start-up routine source code
programs both smaller and faster. ‘ included.
Actually, writing in Turbo Cis a — —— — ¥ Both command line and integrated
highly productive and effective System requirements environment versions included.

1BM PC, XT, AT and true compatibles. PC-DOS (MS-  E—
method—and we speak from exper- | 1os) 20 or later. One fioppy drive. 320K

ience. Eureka: The Solver and our L —
new generation of software have
been developed using Turbo C.

*Introductory price—good through July 1, 1987

Sieve benchmark (25 iterations)

Turbo C Microsofte C Lattice C
- i S

Compile time 3.89 16.37 13.90

Compile and link time | 9.94 | 2906 | 27.79
— S S — —
| Execution time 577 9.51 13.79
— 3
| Object code size 274 | 297 301
[} — B E— ———} B —
| Price $99.95 | $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.

Alf Borland products are rk d trademark: ofBorland . inc. or
Borland/Analytica, Inc Other brand and ploducl names are i d
of their respective holders Copyright 1987 Bodand International BI-1103
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sMARTUORK Keeps
Getting Smarter

Smarter Artwork

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

SMARTWORK transforms
your IBM PC into a PCB CAD system

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

Using an Epson or IBM dot-matrix
printer, you can create 2X artwork and
41X or 2X checkplots in a fraction of the
time hand-taping requires

Europe: RIVA Terminals Lid.. Englond. Phone: 04342-71001. Telex: 859502 / Austolia: Enferioinment Audio Pry. Ud., Phone: (08] 363-0454 or (008) 83 8414 Braril: i

Inguiry 332

New smARTWORK Features

O Silkscreen layer for component
placement and identification

O Text capabilities for all three
layers

O Selectable trace widths and
pad shapes and sizes

O User-definable library

O Ground planes created with a
single command

O Solder-mask and padmaster
plots generated automatically

O Quick printer 2X checkplots

O Additional drivers for printers

and ploftters

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

manual

O 800 number for free
technical assistance

. i Current Versions

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

V1.0r0
V1.2r6

HIWIRE
STMARTWORK

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

The Smart Buy. Guaranteed.

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

System Requirements

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

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

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

O Houston Instrument DMP-40, 44, 42,
54, 52, or Hewlett-Packard 7470,
7475, 7550, 7580, 7585, 7586 pen
plotter

O Opfional Microsoft Mouse

Wintek Corporation

1801 South St.

Lafayette, IN 47904

Telephone: (800) 742-6809

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

“sMARTWORK”, “Wintek”, ond the Wintek logo are registered frodemarks of
Wintek C: 1 "AUtoCAD" 15 a regiiered rademark of Autodesk, Inc

Uda,, Phone: (D41) 224-5616
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The Enigma of the Amiga 2000

What is a 4.77-megahertz 8088 doing in-
side a 7-MHz 68000 system like the
Commodore A2000 (aka Amiga 2000).
covered this month in our lead feature
article? Running IBM PC software, of
course. The Amiga 2000 is the first of
several new personal computers that
offer IBM compatibility as one of several
features. The Amiga 2000 has a lot going
for it: the open architecture. with seven
internal expansion slots: the Janus card.
an IBM PC XT clone that shares dual-
port RAM with the 68000: and the ability
to use several slots for IBM-compatible
cards. like card-mounted hard disks and
disk controllers. and thereby to open up
the entire world of IBM-compatible
peripheral devices to the Amiga.

Besides the seven main expansion
slots, the Amiga 2000 has two special
slots: one for a CPU and another for a
video controller. Try as we might, we
were unable to pry out of Commodore
any significant information about plans
for those two slots. If the CPU slot
should receive a 68020 with memory
management unit and floating-point chip
soon. the Amiga 2000 may emerge as a
powerhouse. Commodore already has
projects involving the 68020 under way
in its labs but says nothing about what
will emerge or when. If the video slot
should receive a card that provides 640
by 400 noninterlaced video, one of the
strongest objections to the Amiga would
be overcome.

After much discussion, we decided
against making the Amiga 2000 a cover
story. With both the CPU slot and the
special video slot unused. the Amiga
2000 is a very much enhanced Amiga
1000 rather than the foundation of a new
series of machines. The Amiga 2000
does open up the Amiga 1000 more than
the Macintosh Plus opened up the Mac-
intosh. But as with the Mac Plus, the
Amiga 2000 has the same processor run-
ning at the same clock speed with the
same display controller as the previous
machine in the series.

We have not yet had access to Atari's
new Mega STs. its $499 IBM PC com-
patible with built-in EGA compatibility.
or its $1500 laser printer. We will cover
these products as soon as we get our
hands on them. We also await the new
Commodore IBM PC compatibles intro-
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duced at the Consumer Electronics
Show.

New BIX Hardware

BIX. the BYTE Information Exchange.
now has more than 12,000 users. the es-
timated capacity for the 1986 Arete
supermicrocomputer running BIX. The
system continues to perform well despite
the heavy work load, but it is clear that
the hardware must be expanded dramati-
cally to support the substantial growth
planned for 1987 and beyond. Indeed.
we stopped promotional mailings for
several months in order to avoid swamp-
ing the current 88-port BIX system. We
will replace the system with a new one
capable of supporting 250 simultaneous
users, with NFS (network file server)
networking capability to provide for
expansion to even greater size. Approxi-
mately 20 companies were invited to sub-
mit proposals for the next generation of
BIX hardware, and most did so. Bidders
were required to submit hardware con-
figurations permitting growth to 500 and
then 1000 simultaneous users.

As of this writing. the number of bid-
ders has been narrowed to four by our
technical team at McGraw-Hill in New
York. Two supermicrocomputer compa-
nies and two superminicomputer compa-
nies remain in contention. We are install-
ing BIX software on all the remaining

contenders and running simulations ot
various user loads.

By the time you read this. we should
have selected a vendor and be in the pro-
cess of installing the new svstem. If we
should encounter performance problems
betore the new system is up. rest assured
that hardware capacity will soon triple.

New Staff for Microbytes Daily

We are pleased to announce that manage-
ment has authorized expansion of the
staff of the Microbytes Daily news ser-
vice that operates on BIX. These staff
additions will enable us to provide com-
prehensive product coverage in the
microbytes.hw and microbytes.sw scc-
tions, as well as to expand our coverage
of technology news and preannounce-
ment product news in the general micro-
bytes/items section and timely feature
articles in the microbytes/features
section.

The entire news service is available at
standard BIX rates—vastly less than the
rates charged by other on-line news ser-
vices. Furthermore, the Microbytes
Daily news service is interactive. [f you
want coverage of a specific topic and
can’t find it by using the “search™ com-
mand. please send BIX electronic mail to
“microbytes™ and let us know. We'll do
our best to dig out the information you
need. Before major computer shows, we
post the list of scheduled exhibitors and
ask BIX users to tell us which exhibits
they are most interested in. We then visit
those exhibits at the show. All in all,
Microbytes Daily is well worth consult-
ing before you make any purchasing de-
cision about computer products.

80386 Events
If your interests lie in 80386-based sys-
tems, you shouldn’t miss the rich related
events on BIX. The 0s386 conference has
fascinating in-depth discussions of sys-
tems software issues. Users386 has an
exchange of user opinions and reactions
to the early 80386 machines. Finally,
BIX's Compaq conference has a lively
topic on the Compaq 386. We’ll publish
some highlights in BYTE. but we don’t
have room for nearly enough of the valu-
able information found in these three
conferences.
—Phil Lemmons
Editor in Chief
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When computers get down to business, they move up to Maxell.

maxeil.

MICRQ FLOPPY CiSK

| MF 2-pp
Maxell is ready when you are

with the newest technology

in magnetic media. A perfect

example is this double-sided / o3
THE GOLD STANDARD

312" microdisk.

Maxell Corporation of America, 60 Oxford Drive, Moonachie, NJ 07074




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, WI U.S.A. 53711
(608) 273-6000

Telex 759491

.13f.1ews
v
'
WA
= |

\

L8

stnarl% ¥

\ r ®

1
)

persojr

Inquiry 230
= \ juiry
= persofv

SmarTerm Terminal Emulation Software
. .. The Natural Selection

“Persoft and SmarTerm are registered trademarks of Persoft tnc. 1BM is a registered trademark of International Busine ss Machunes, Inc DEC, VT and ReGIS are trademarks of Digital Equipment Corporation
Tektronix is a regi d k of Tek Inc. © Persoft, 1987. All rights reserved




MICROBYTES

Staff-written highlights of developments in technology and the microcomputer industry

Genetic-Management Software Helps Biologists
Save Endangered Animals

Biology researchers at the University
of California’s San Diego campus have
proven what a lot of people have
suspected for a long time—computers
are for the birds. Biologists here are
using Ped-Pak, a genetic-management
program originally written to help save
certain endangered captive species
such as the California condor. The
program. written by professor Mike
Gilpin, consists of a database that con-
tains all known pedigree information
about an endangered species (the “stud
book™) and a projection model that
makes offspring predictions (based on
hypothetical matings) two or three
generations away. Different species can
be monitored by simply using the
projection model with a different
database.

The purpose of the program, accord-
ing to Gilpin. is to prevent harmful in-
breeding among endangered animals in
captive environments like zoos. “As
the in-breeding coefficient goes up. so
does the death rate,” Gilpin explained.
By tracking the ancestry of captive
animals and making projections along
the way, biologists can avoid problems

as far as five years away.

Gilpin wrote the program in VAX-II
BASIC on a UCSD computer. Since
few. if any, zoos have access to a
mainframe. Gilpin ported the program
first to a Macintosh and then to an
IBM PC. The early microcomputer
versions were coded in both C and
Microsoft BASIC. Since the pedigree-
tracking portions of the program de-
pend upon recursive algorithms.
however. he switched to True BASIC.
which supports recursion for the final
version of the program. “The only dif-
ficult part of the programming was
making the software user-triendly
enough.” Gilpin said. He said that had
he used the Macintosh Toolbox rou-
tines, it would have been much
simpler. but I knew I would have to
port it to the IBM PC. since not very
many zoos have Macs.”

Virtually every zoo in the US and
Europe is taking part in a program
established four years ago to control
the breeding of endangered captive
animals. Gilpin said he expects Ped-
Pak will be adopted as part of the
program.

Sensor Provides Inside Look at Integrated

Circuits

An clectro-optic sensor that lets
engineers look inside the circuitry of
integrated circuits and make on-chip
measurements has been developed by
researchers at Stanford University's
Uttrafast Electronics Laboratory (Stan-
ford. CA). The sensor. which uses
laser beams and fiber optics. has so
far been able to measure microwave
signals of up to 40 gigahertz on
gatlium arsenide devices. but rescar-
chers believe the device should be abie
to measure signals in the 100-GHz
range. Frequencies measured on silicon
devices have been in the
200-megahertz range.

When probing a circuit, a laser
beam is split into two parts. with one
part aimed at a standard reference
point and the other at the junction

region or gate. The two beams are
then reflected and combined. The
resulting optical index produces a
“very efficient readout™ and can then
be measured. said professor Bert Auld.
who. along with professor David
Bloom, developed the sensor. Silicon
integrated circuits are measured in

real time. while stroboscopic snapshots
are taken for measurements of GaAs
chips.

Semiconductor manutacturers have
expressed interest in the sensor
because such a device will enable
them to quickly test a chip as it is be-
ing developed. “As they process the
chip. [they can] measure what the
clectrical properties are. so that if
something goes wrong at a certain
stage. they can correct it,” Auld said.

NANOBYTES

The Astronomical Society of
the Pacific has published a list
of microcomputer software for
stargazers and planet watchers.
The eight-page “Computer Soft-
ware for Astronomy™ contains
annotated listings of 89 astron-
omy-related programs. The non-
profit group will send you a
copy it you send a $2 donation
to ASP. Computer List Dept..
1290 24th Ave.. San Francisco.
CA 94122. Add $1 for postage if
you live outside the United
States. . . . For $4995. Sym-
metric Computer Systems (San
Jose. CA) is selling a 22-pound
transportable computer called the
375. based on a 10-MHz NS
32016. that comes with a 50-
megabyte Winchester disk.
l-megabyte 5'-inch tloppy
drive. 2 megabytes of RAM.
four serial ports. one paraliel
port, 4.2 BSD UNIX. and ecight
languages: C. FORTRAN,
Pascal, BASIC. APL. Prolog.
LISP. and Assembler. ... The
Apple Programmers and Devel-
opers Association (Renton.
WA). a project of the Seattle-
based A.P.P.L.E. Co-op, is
offering the Macintosh Pro-
grammer's Workshop. an assem-
bly language environment that
includes an editor/command
interpreter plus an assembler.
linker. debugger. ROM inter-
faces. resource editor. resource
compiler’decompiler. and util-
ities. It sells tor $100. APDA
annual dues are $20: you can
phone them at (206) 251-
6548. ... Top speed awards go
to gallium arsenide: Researchers
at Hughes Aircraft built an
integrated circuit that runs at 18
GHz. and scientists at Bell-
Northern Research tabricated a
multiplier chip that can multiply
two 4-bit numbers in 1 nanosec
ond. ... Asahi Glass (Tokvo)
and Komag (Milpitas. CA) are
continued
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developing glass substrates for
use in high-capacity sputtered
thin-tilm disks. The joint venture
says the first glass disks will let
designers build 5%-inch Win-
chesters with capacities as high
as 90 megabytes and 3'%-inch
drives that can store 40 mega-
bytes. . .. Infoscience Services
(Northbrook. IL) has scheduled
its Computer Aided Laboratories
Symposium and Exhibition tor
May 12-14 at the Sheraton
O'Hare in Chicago. The sym-
posium will focus on laboratory
automation and will include ses-
sions on lab networking. com-
munications. chemometrics. arti-
ficial intelligence. robotics, and
data acquisition. To acquire
more data. phone (312) 29I-
9161 . .. . MicroPro Interna-
tional (San Rafael, CA) said it’s
planning a new version of Word-
Star 2000 for this ycar, which
will have desktop publishing
features, and a publishing
package being designed by Island
Graphics. . .. Vanna White funs,
get ready. ShareData (Chandler.
AZ) will be coming out with
software games based on televi-
sion shows “Wheel of Fortune.™
“leopardy.™ and “Family
Feud.” .. We'd like to close
with a fond farcwell to The
Homebrew Computer Club,
which held its last meeting in
December. Long-time moderator
Lee Felsenstein said the group.
which served as a breeding
ground for computer innovations
and Silicon Valley companies.
would meet again on “special
occasions. ™ At the last meeting.
one member speculated, It it
wasn't for Homebrew, the first
personal computer might have
come out of Route 128 in Boston
and been called The Maple or
something. ™

Atari to Roll Out Number-Crunching STs

Atari Corp. (Sunnyvale. CA) confirmed
that it plans to introduce 32-bit-based
ST workstations sometinie tn the sec-
ond half of this year. “Basically there
are (wo hardware components: a
number cruncher and a higher-resolu-
tion ST.” said Neil Harris. director of

0 BY T« MARCH 1987

Art and Technology a Wonderful Mix;
Remember, Michelangelo Was an Engineer

Akram Midani. dean of the College
of Fine Arts at Carnegic Mellon
University (Pittsburgh). stated in a
recent interview that. contrary to
popular belief. art and technology have
historically been closely intertwined
and that computers will have a
tremendous impact on art, probably
creating new art forms. Midani thinks
the debate between art and technology
is somewhat artificial. The artist, he
says, deals with a whole body of
technical knowledge of some sort.
Midani points to Leonardo da Vinci
and Michelangelo as artists who were
highly proficient in technology.
Leonardo's technical prowess is well
known. but few realize that
Michelangelo was also an engineer
and an architect.

We are now. according to Miduni. at
the very early stages of development of
art with a computer. Rock music. says
Miduni. explores technology fully.
Much of today’s rock is the result of
devices such as synthesizers. digitizers.
and samplers.

Midani thinks too many computer
artists expend too much effort on the
same old thing: creating printouts. He

claims computer artists are merely try-
ing to create prints without getting
their hands dirty. Computer art should
be “art of time.” not just art of space.
he says.

He sees four stages in the develop-
ment of a new artistic technology. In
the first. there is an ambiguous
fascination with the capabilities of the
new technology. In the second stage
comes an understanding of the useful-
ness and efficiency provided by the
technology. In the third stage. the new
technology begins extending and alter-
ing longstanding views. And the fourth
stage marks the dawning of a tremen-
dous change. which is reaily a new art
form. Midani believes that computers
are now somewhere between the first
and sccond stages.

Microcomputers, according to
Midani. are having an enormous effect
on art. He compares them to the paint
tube. which freed artists from having
1o mix their own paints and opened up
the art form to large numbers of
amateurs. Like the paint tube. the
microcomputer invites novices to ex-
plore the new artistic possibilities of
the medium.

Synaptics Hopes to Cast Neural Nets in Silicon

The father of the Z80 microprocessor
and onc of the developers of silicon
compilers have joined a Silicon Valley
company that’s trying to make com-
puter chips that mimic the nervous
systems of animals. If Synaptics Inc.
(San Jose. CA) can muke the concept
work. the payoff could include much
taster computers. with far more power-
tul database management capabilities.
The firm was founded to turn the
theories of ncurobiologist Gary Lynch
into useful semiconductors. Lynch
developed a model of how nerve cells
transmit and store information. the so-
called neural net. Neural nets are
much more highly paralle] than
present-day computers. with processing

marketing communications for Atari.
“The number cruncher plugs into the
DMA port on either the current ST or
the enhanced-resolution ST.™

Harris said the “number cruncher™
is a 68020-bascd system with a math
coprocessor (68881) and memory man-

power distributed throughout the net.
They store and access information
based on content rather than a specific
location. By casting neural nets in
silicon. researchers hope to bring these
capabilities to computers.

Among the people working with
Lynch at Synaptics is Frederico Fag-
gin. who worked on the design of the
8080 microprocessor for Intel and then
moved on to cofound Zilog and help
design the Z80. The company’s most
recent acquisition is Carver Mead.
who helped develop silicon compilers
to specd the process of turning chip
designs into silicon. In addition, Mead
is an expert on how the neurons in the
human eye process data.

agement unit. It will run UNIX
System V software “or something
close to it.” said Harris. The work-
station will use the Atari ST as a tront
end or as a kind of “genius terminal™
(using the DMA port) and the ST's
keyboard. graphics. and other 1/0.



We invented
the modem that
makes fewer demands
onyour PC.

The Ven-Tel Half Card” modem. All the power and speed of our
regular modems, but with some major advantages for people who
demand versatility from their PC.
Regular modems plug into one of your
computer’s full-size slots. Just like expan-
sion boards—color boards, graphics cards
and memory expanders.
The Ven-Tel Half
4 Card modem is different.
It plugs into a short slot,
freeing up a long slot so
your PC can handle an addi-
tional function. And while
other modems have about
300 components,ours has 70.
So it not only demands
less space from your computer
—it also demands less power
and generates less heat. Your PC
stays cool and stress-free.

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

major manufacturer even comes close.
[f you make a lot of demands on your PC...
demand the less-demanding modem: The Ven-Tel
PC Modem Half Card.

3 vendel

Modems

b f"

Our free 24-page booklet,"How To Select The Correct Modem,’ contains
specific information about our full line of modems. To request your copy, call
800-538-5121. In California, call 408-727-5721.
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Process Uses Neutron Beams to Test GaAs,

Silicon Crystals

Although neutron beams are often
associated with future weapons sys-
tems. they may also provide a lower-
cost way of producing semiconductor
chips. The reason for this is a newly
proposed method of testing for
crystalline defects in semiconductor
wafers. Canada’s Chalk River National
Laboratory has made available for
commercial use a testing process in
which neutron beams from a nuclear
reactor are used to spot tlaws in
gallium arsenide or silicon crystals.
The test is based on the phenom-
enon of neutron extinction. Simply

MICROBYTES

stated. a beam of neutrons can be
retlected by a crystal structure. but the
intensity ot reflection varies with the
perfection of the crystal. Significantly.
since the retlection occurs in the body
of the crystal. not just at the surface.
the reflection intensity is a measure of
the pertection of the whole crvstal at
once. The test method is said to be
nondestructive. and induced radioac-
tivity is said to be minor.

Most semiconductor wafers are cur-
rently tested using an “etch™ test in
which three wafers are picked from a
group of about 20. The three samples

VLSI Could Be Approaching Its Limits

Very-large-scale integration may be ap-
proaching the limits of its growth, ac-
cording 1o a panel of experts at the In-
ternational Electronic Devices Meeting
in Los Angeles. The basis of VLSI is
cramming more devices, such as tran-
sistors, onto a single piece of silicon.
For the past 20 years or so. the device
density per square inch of integrated
circuits has doubled cvery few years,
resulting in more powertul micropro-
cessors, higher-capacity memory chips.
and less-expensive computers.
According to the panelists, this pro-

Common LISP Acquiring Object-oriented Features;

Seeking a Standard

Common LISP, the standard version of
the LISP programming language. took
several years to evolve. so it is no sur-
prise that the evolution of an object-
oriented (OO) enhancement to Com-
mon LISP will be a similarly lengthy
task.

Al a meeting of an ANSI subcom-
mittee in Dallas. an administrative
framework was set for the development
of the new standard OO enhancement.
The LISP community is said to have
already made it clear that it favors the
Common LOOPS dialect as the basis
for the new enhancement. There are.
however, two other candidates: Flavors,
from Symbolics (Cambridge, MA),

cess can't continue for more than one
or two more generations. A combina-
tion of fundamental roadblocks. tech-
nology problems, and soaring costs
will put an end to the cycle.

As device density increases. devices
have to become smaller. Today. 2- 10
3-micron geometries (the minimum
distance between features on the chip)
are standard: many advanced chips are
using l-micron geometries. and
0.I-micron geometries are being ex-
plored. Devices will eventually become
so small that the eftects of electric cur-

and Object LISP. from LISP Machine
(Andover. MA). Their respective pro-
ponents are expected to lobby for in-
clusion of some of the stronger
features of these dialects. By the time
of the next meeting. scheduled for this
month. a tentative spec for the new
OO extension will be circulated: a
tinal spec is not expected until early
1988.

Despite the lack of an OO standard.
implementors of LISP on microcom-
puters are going ahecad with variations
on at least two of the above-mentioned
dialects.

ExperTelligence (Santa Barbara.
CA). which is now offering a full ver-

are destroyed in the process. and the
quality of the remaining wafers is ex-
trapolated from the results of the test.

Since the Chalk River test is non-
destructive. rapid. and inexpensive. it
can be used to test all wafers and can
thus achieve more accurate results

Chalk River has tested the tech-
nology with GaAs and silicon wafers
and is negotiating with a number of
semiconductor manufacturers. Accord-
ing to Paul Browne. business develop-
ment manager for the laboratory. the
new testing method should eventually
lower chip production prices.

rent flowing through the circuit will
tend to cause connections to break.
This is called “electromigration wear-
out.”” Another form of wearout. “hot
electron wearout.” will aftect the
thinner oxide layers of the smaller
devices. The result is that IC reliabili-
ty and life expectancy will decrease.

But high costs might curb VLSI
betore device physics does. Each
generation of chips has been more ex-
penswve to design and produce, and the
panelists agreed that the trend shows
no sign of abating.

sion of Common LISP for the Macin-
tosh Plus. is including an OO capabili-
ty similar to an enhanced version of
Flavors. Coral Software (Cambridge,
MA) will offer a version of Common
LLOOPS with its Mac-based Common
LISP system. which it hopes to have
available by summer.

And Gold Hill (Cambridge. MA).
which now sells a subset of Common
LISP for the IBM PC AT. will offer
another variation of Flavors for its full
Common LISP system for the AT and
80386 systems. due around April.
Gold Hill said it might also ofter ver-
sions of the other two dialects if
customers request them.

TECHNOLOGY NEWS WANTED. The news staff ar BYTE is always interested in hearing about new technological and
scientific developments that might have an impact on microcomputers and the people who use them. We also want 1o keep
track of innovative uses of that technology. If vou know of advances or projects that involve research relevant to microcom
puting and want to share that information, please contact us. Call the Microbyies staff ar (603) 924-9281, send mail on
BIX 10 Microbytes, or write 10 us ar One Phoenix Mill Lane, Peierhorough, NH 03458,
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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 II® truly is. It's
the only AT class microcomputer that can
run at 6, 8, 10 and 12 MHz! It’s also the
only PC/AT compatible that’s “network
ready” Better yet, each A« Star I now
comes with your choice of keyboards -
the original AT version or the enhanced
“RT" style. Best of all, A« Star Il prices
start at only $995!

But what about quality and support?
Don't worry! We've been making micro-
computers longer than IBM! And it shows.
Our AxStar® 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 A xSTAR 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 A« Star Il.
And if that’s not enough. every unit in-
cludes free schematics and a no risk
money-back guarantee.

Still need a blanket? We've got you
covered! Try out one of our A Star II's
and we'll send you one. It's baby blue,
monogrammed and...it's absolutely free!
We'll also include a $395 option, at no
charge, with your first A« Star Il purchase.
This offer is limited, so call or write us to-
day. Just because vou'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!

O Wells American.

Corporate Headquarters: 3243 Sunset Boulevard + West Columbia, South Carolina 29169 « 803/796-7800 « TWX 510-601.2645

Inguiry 327

iBM, Personal 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
alt 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
spreadshect. She suggested an

"AST’S Premi S

Fl . . . t‘ .’
“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
porttor his printer, a serial port for a mouse and
EGA capabilities for eye dazzling color graphics.

His XT is equipped with SixPakPremium/EGA.
Itdelivers all the features of SixPak Premium 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

A

AST Rampage board with two megabytes

of expanded memory.
’ We bought her the Rampage and the
results were incredible. Now, Debbie is
o s = able to fully use her expanded
v memory applications.

Debbie has been promoted.

And now all of our older PCs
and XTs have Rampage boards!”

P S
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“For New PC/XTs, SixPakPremium™
Gives UsThe Right Combination
Of Multifunction Features and
Expanded Memory In A Single Slot.

Today is Jim’s first day. His new
PCXT is equipped with AST’s
SixPakPremium. It gives himall
the features of a SixPakPlus and
Rampage—combinedintoa
single slot.

Even though Jim only needs

one megabyte of memory now, as he develops his

skills and projects, he’ll be able to add a second

megabyte of memory to the
SixPakPremium board.There's

. also aserial port, parallel

portand battery-backed

clock/calendar.

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

es Boards Give Us

Tailoring

that now other departments are requesting
SixPakPremium/EGA ... Engineering, Sales, even
Advertising.
We trust Tony to know finances.
And he’s found us a 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 ableto
move instantly between the appli-
cations and even execute multiple
tasks at the same time.
For example, they can sorta
dBASEIII" file, calculate a Lotus 1-2-3

spreadsheetand edita WordStar* document all at the
same time...on the same PC”’

To Learn More Call AST Today at (714)
863-1480. Or send the coupon to AST Research, Inc.,
2121 Alton Avenue, Irvine California 92714-4922,
Attn: M.C.

AST markets products worldwide —in Europe call: 441 568 4350, o1 the Far East call 852
0499 9113, in Canad. call 416 826 7514 AST, the AST logo, Rampage and SixPak Plus registered
trademarks and Premism Series and SixPak Promium tradentarks of AST Research, Ine Lotus
and 1-2-3 registered trademarks of Lotus Development Corp. dBASE HI registered trademark
of Ashton-Tate. WordStar regastered trademark of MicroPro International. Copyright © 1986
AST Rescarch, Inc. ANl rights reserved

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

Name
Title

Company

Address

City/State/Zip

Telephone )

Send 10: AST Rescarch, Inc., 2121 Alton Avenue
Irvine, California 92714-4922_ Aun:M.C

01 BBOS8 BO1 PC 387

il ~

gy
AS'-nesenncu INC. |
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LETTERS

All Together Now

As the user of an Amiga text editor and
word processor at home. and of two dit-
ferent word processors at the two offices
where T work. 1 feel that there is a need
for a low-level text-editing standard.

For example. to move the cursor to the
end of the line it’s on requires a different
command for cach of the word processors
I use. An agreed-upon standard employ-
ing intuitively simple keystrokes like Ctrl-
right arrow (the arrow keys. once unavail-
able to many CP/M users with dumb
terminals, are now built into every “real™
computer except the Macintosh) to move
the cursor to the right end of the line
would greatly simplify things for many
users. All universal editing functions, such
as cursor navigation, search and replace,
block delete and copy. and help cues,
could be invoked with the same key-
strokes. Software vendors could benefit
through reduced learning time, due to
familiar commands. This would increase
the appeal of their products.

Major changes to existing software
ncedn’t be implemented. Rather, devel-
opers might just include a software tog-
gle whereby users could choose between
using a program's own unique cditing
commands and the standardized com-
mands. All such a standard needs to
become a reality is backing from a major
software company.

Jeff Mings
Hauula, HI

Radon Attention

Referring to the letters from Howard Mark
and Forrest Mims III ("CRT Radiation,”
November 1986). I must point out that
there is already a large body of academic
literature on this topic. The Health Physics
Journal and National Institutes of Health
studies indicate that CRTs do not emit
harmful amounts of radiation. Recently,
it was speculated that radon gas may be
a radiological health hazard. The Health
Physics Journal published a study that in-
dicates that CRTs attract radon gas
because of the electric field created by the
scanning electron gun.

Although it is possible to measure the
radiation emitted by CRT devices outside
the laboratory, the results reported by Mr.
Mims must be interpreted as “below the
lower limit of detection™ because of the
statistical nature of radiation detection. I

16 BYTE » MARCH 987

encourage readers of BYTE to measure

the radiation emitted by CRTs. However,

they should use proper statistical methods
when analyzing the results.

Mitchell F. Wyle

Zurich, Switzerland

Assorted Flavors

I'm pleased that Seymore J. Metz knows
an outrageous claim when he sees one
("*Sort Run Times.” December 1986). and
I certainly wouldn't want to be taken
seriously about a linear time claim for a
sort algorithm. My distinction between
theory and practice was meant to indicate
that, although no general algorithm will
sort in less than n log n time. it is some-
times possible within practical situations
to achieve results that are effectively
linear. Specifically, within a wide range
of sizes useful to me, I was able to sort
files with exactly two reads and two writes
per record.

My original description was undoubted-
ly less than clear, especially since I hadn't
had any reason to generalize the sort
beyond its two-pass version. The gen-
cralized version turns out to be a varia-
tion on the merge sort. The following may
help to clarify:

Sorts come in at least three flavors: sorts
that will fit entirely into RAM, sorts of
data many times the size of available RAM
but which fit entirely on direct-access
storage (disks), and sorts of data too big
for available disk space, which require
multiple tape drives. My situation re-
quired the sorting of a disk file several
hundred times the size of RAM job space,
in a format our sort utility couldn’t han-
dle. The specific memory and file sizes
aren’t important, only relative sizes.
Sooner or later, everybody is going to have
to do an external sort. Just hope you can
do it without resorting to tape.

Sort objectives come in any number of
flavors. Since I was planning on late-night
runs, my sole concern was total elapsed
time for the job, which meant minimiz-
ing disk access and letting the CPU cycles
fall where they might.

The common choice for external sort-
ing is the merge sort, which is primarily
a tape sort. A file with n records is read
into available memory m records at a time,
sorted, and written out to two new tapes.
which will then contain n/m groups (or
runs) of m records each. The two tapes

are merged to produce two new tapes with
n/2m runs of length 2m. These produce
tapes with #/4m runs of length 4m, and
so on, until one tape contains one run of
length n. The merge sort runs in n log n
time, specifically (n log, (n/m)) or there-
abouts. A simple improvement uses mem-
ory as a buffer to increase the size of the
output runs and therefore increases the
speed of the sort by about a factor of 2.

My suggestion is to use internal mem-
ory to increase, not run size. but the
number of runs being merged. After the
initial pass, we have n/m runs of length
m. On the next pass, why not create n/m?
runs of length m2 then n/m?* of length m?,
and so on? Note that this won’t work with
tape, but on disk it’s easy to treat one in-
put file as multiple segments via record
access.

The time of this sort (in disk access) is
still n log 1, but it’s about n log,n. With
only 300 records in memory, this could
still cut elapsed time by 75 percent over
the improved merge sort. A file of 90.000
records would be sorted in two passes in-
stead of about six with the improved
merge. A hefty 100 million records is
finished in four passes, not fourteen.
There is some increased CPU overhead
with this variation, but, in my case. I
could afford it.

In fairness to my former employers, a
few million in sales and a staff of 40 may
not be multinational, but we liked to think
of ourselves as far from trivial or irrele-
vant. In Northeast Ohio we know a dif-
ferent big word—unemployment.

John W. Ward
Waynesburg, OH

Updating ASCII

Robert Sneddon has hit on an idea I have

been kicking around for about a year now

(*'In Search of Cheaper Transmission,”
continued
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RCHID? JET 386"

]etSé

Announcing an end to obsolescence.
Orchid Technology’s Jet 386™ accel-
erator card extends the life of your
computer investment into the 1990s—
it puts power in your AT that you
won’t outgrow.

hree Times Faster
than an AT

It’s up to three times faster than an

AT depending on the application, and
speed is just one benefit. Unequalled
compatibility and provisions for
upcoming 386 software mean your

Jet 386 will handle whatever the future
hasin store: CAD, spreadsheets,
networking...

Inquiry 211 for End-Users.
Inquiry 212 for DEALERS ONLY.

POWER FOR THE FUTURE NOW

is the Ultimate Accelerator Upgrade for Your AT

Easy Upgrade

Easy to use, there’s nothing new
to learn and no new programs to buv.
At 25% of the cost of buying a new 386
PC, it’s easy on your pocketbook, too.

rom the People
Who Started It All

Orchid combined 80386 power with
the technology perfected for the XT in
the TinyTurbo and PCturbo 286e. Like
these critically acclaimed accelerators,
Jet 386 is built for lasting value.

Call Orchid to find out how you can
experience the future today. And ask
how Orchid can modernize your
whole office with turbos, graphics,
networking, and multifunction
products.

Jet 386, PCturbo 286¢ and TinyTurbo 286 are trademarks of Orchid Technology. All other products named are

trademarks of their manufaczurers

Norton SI 13
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ORCHID

Building for the Future

45365 Northport Loop West
Fremont, CA 94533
415/490-8586 TIx: 709289




The Only EGA

A fully compatible 256k EGA card with a parallel
port for only $209. If you buy any display card:
Color, Monochrome, Hercules, or EGA, without
reading this ad, you're probably throwing away a

lot of money.

I8

This really is the only display
board you may ever need. Regard-
less of what monitor you buy today,
this card is a clear upgrade path for
the future, and the best choice
today, even if you are only going to
use a Monochrome Display. This
means one board today does
monochrome 640x350 bit mapped
graphics and text, and provides a
clear upgrade path to 640x350
Enhanced Color Display with no
change of display board. It also
runs with the 640x200, 320x200
Color Display.

All boards come with a full 256k of
memory, and a parallel printer
port. That means no extras for later,
and 16 simultaneous colors dis-
played from a palette of 64 colors,
and crisp clear text on both Mono-

No Risk Goarantee

If you are not completely satistied with your
purchase, you may return it within 30 daye of
purchase for a complete refund, including the
cost to send it back. If you can get any dealer or
competitor to give you the same Ne Rith Gaarantes,
buy both and return the one you don't like.

VIS i o
|

For fastest delivery, send cashier's check,
money order, or order by MasterCard/Visa.
Personal Checks allow 18 days to clear.
Company purchase orders accepted, call for
prior authorization. California residents add
6% sales tax.

BYTE - MARCH 1987

chrome and Enhanced Color Dis-
plays - features or options that are
not available on some EGA boards.
Since all your current software will
run, you're set fcr today, and
prepared for the standard of the
future.

Of course, many of you will want to
take advantage of the EGA card
right away, so we are offering a
special deal when you buy the board
together with a Basic Time HR
31-350 monitor - you get both for
just $649, or the card only, for $219.
In addition to our fine products,
Qubie’ offers unparalleled service
which includes our 30-Day No Risk
Guarantee, one year warranty, 48-
hour turnaround and Federal Express
on warranty repairs, and our Tech-
nical Support Line open Saturdays 8
-1lam PTZ.

QUBIE'

Department B
507 Calle San Pablo
Camarillo, California 93010

Inside Calitornia
805-987-9741
Outside California

800-821-4479

Londen (01) 223-4569 Sydnev (02) 579.3322
Paris (01) 321.5316  Canada (403) 434-9444

Houre M-F 8am - Spm PTZ
Sat 8am - 1lam PTZ
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November 1986). He mentioned updating
the ASCII character set and 16-bit micros.
but did not link the two. That is the key
to what I wanted to do. Text compression
wasn't the main aim of the technique I
worked out. I decided to take advantage
of the 16-bit word length of most sensible
computers. | decided that the enormous
investment in 8-bit (ASCII) software
would prevent any drastic changes. Then
I looked at ASCII closely. Most text can
be written using only 7 bits; 7-bit ASCII.
The eighth bit is wasted on obscure graph-
ics characters (which are not standardized

| anyway). I decided to use 7-bit ASCII as

a basis for a standard using 16-bit words.

If bits 7 and 15 are both 0. a word rep-
resents two 7-bit ASCII characters. If
either is set, then the word as a whole
represents something clse. This lecaves
48K characters in the standard character
set. Effectively, the ASCII character sct
is mapped 128 times into a 64K set. Los-
ing some space in the map is an accept-
able compromise if it avoids taking up
twice as much space for text.

I had wondered what to put into the set
after Greek, Chinese. Arabic, and Japa-
nese characters. Perhaps I should look
closer at the word count in representative
samples of text. It would be easy to in-
clude, say, 4000 words in the standard set.
Personally, I would include all of the most
commonly used words plus all of those
spelled differently in the U.K. and the
U.S. You, too, could write English!

In addition to all of the usual text char-
acters, the character set would include
control codes for font changes, paragraph-
end. soft hyphen. boldface. underline,
proportional spacing, and all the other
functions necded in typesetting text. If this
develops into a real standard, it should
control the way unsupported functions
should be handled. It may be quite a while
beforc anyone develops flashing ink.

Colour (I did say English) is a problem.
It would be possible to use 16 codes for
foreground and 16 for background
colours. This seems too limiting. Now that
computers arc starting to use colour
seriously. it might be better to use an
escape sequence. One character would
represent the message “The word follow-
ing this is a binary representation of the
new foreground colour.” For the near
future, 64K foreground and 64K back-
ground colours should be enough. Until
the new 32-bit character set is introduced,
of course.

There are practical problems in apply-
ing this new standard to existing ma-
chines. Most of them can be dealt with by
using filter programs, which would ex-
pand the nonASCII codes into escape sc-
quences, possibly the ANSI codes.

continued
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Haveforms

Engineering calculation raised toa 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 181
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sin(m-t)
cos(m-t)
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hraking reaction distance

M1
55 —-8.25-sec = 28.167 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

Math(CAD

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

‘.’. l .';

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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C Programmers!

db_VISTA': high-speed DBMS
written exclusively for C
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_ VISTA s it. It
lets you easily build complex databases
with many interconnected record types.
Raima’s customer support and documen-
tation is excellent. Source code availability
and a royalty-free run-time is a big plus!’

db_QUERY : new simplicity
retains performance!

db_QUERY., our new C-linkable, SQL-
based. ad-hoc query and report writing
facility ... provides a simple, relational view
of db__VISTA's complex network database.
No 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 $ 495
Multi-user $ 495 $ 495
Multi-user w/Source  $ 990 $ 990
NEW:
VAX Multi-user $ 990 $ 990
VAX Multi-user
w/Source $1980 $1980

Call Toll-Free Today!

1 (800) db-RAIMA

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

RAIMA'

CORPORATION

3055- 112 N.E., Bellevue, WA 98004 USA  $
(206) 828-4636 Telex; 6503018237 MCI UW

BY
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Level-0 compliance could be that simple.
The real problem will be persuading chip
manufacturers to produce the new char-
acter set ROMs. A full 48K character set
in a 16- by 16-pixel dot matrix would be
1.5 megabytes. This is no problem for
computers, but it is too much to expect
low-cost printers to include a ROM of that
size until plain-vanilla ASCII is the excep-
tion instead of the rule.

So far, the whole idea is still in my
head; this is the first time I have put any-
thing down in writing. Does anyone else
have any ideas?

Bernard Peek
Watford, Hertfordshire, U.K.

Speeding Mandelbrots

Programs that plot the Mandelbrot set can
be significantly speeded up by checking
for repeating values.

Consider the point (00/). Repeatedly
iterating this value under z < 22 + ¢
always yields the value (0,0i). Indeed, if
any value comes up a second time, it can
be said to be “caught” in a repeating cycle
of some finite period. Once this occurs,
further iterations are a waste of time, and
the program can immediately go on to the
next point, rather than waiting until some
arbitrary number of iterations has been
performed.

It turns out that aimost all of the points
that lie within the Mandelbrot sct proper
eventually enter a cycle like this. To check
for a repeated value, I use a method
discussed by A. K. Dewdney in *“Com-
puter Recreations™ (Scientific American,
August 1985) for detecting attractors.

First, declare two arrays, one for real
and one for the imaginary components of
the value being computed. The arrays
should range from 1 to the maximum
number of iterations you expect to perform
for cach point. Now, as each new z is com-
puted, compare its components against the
array elements (iteration count/2). If they
don't match, store the values in the array
elements (iteration count). If they do
match, you have found a repeat and can
go on to the next point. I have found that
this method cuts the number of iterations
needed to determine if a point lies within
the set by about 80 percent.

Note that this has no effect on those
points that surround the set but don’t
belong to it. You must still check to see
how long it takes these points to exceed
a size of 2. Also, the time required to enter
a cycle increases for points close to the sct
boundary, so that the speed increase is
greatest for those points that lie deep
within the set.

Finally. it is instructive to color-code the
number of iterations that occur before a
point within the set enters a repeating
cycle. It appears that on the boundary

itself, the point never repeats the same
value and never grows beyond a size of 2.
This region is infinitesimally thin and
marks the transition between two very dif-
ferent sorts of behavior of the function.
I would very much like to hear from
anyone who has found better algorithms
for computing this and other fractal ob-
jects. Please feel free to write me.
Paul McGregor Carlisle
202 West Harrison
Royal Oak, MI 48067

Peter Schroeder’s article, “Plotting the
Mandelbrot Set”” (December 1986) con-
tains a number of points that merit fur-
ther clarification.

First, the basic generating formula
given at the bottom of the second column
on page 207 is in error; it should read
z=22+c

Second, the Mandelbrot set is the set
of points ¢ on the complex plane for which
the sequence of complex numbers

20=0z,=z+c i+1,234, ...

does not diverge, as i tends to infinity.

Schroeder gives undue significance to
the magnitude of z/9%9, the number 1000
deriving perhaps from Dewdney’s article
in Scientific American. This number is
based on the assumption that if the se-
quence does not diverge after 1000 itera-
tions, it will never diverge.

As a practical matter, any other “large”
number could have been chosen instead.
In fact, we have found that the resulting
graphic renditions are not materially
altered if a cutoff value of, say, 256 is used
instead. In so choosing, of course, the
computation required for the plot is sub-
stantially reduced if the plot includes
many points that are members of the set.

Because of the long running times re-
quired, here is an application for which
optimization assumes real importance, |
would suggest that one consider the use
of fixed-point arithmetic at the assembler
level for the iterative calculation itself.
This would require treating z and ¢ as
16-bit numbers with i integer bits and
16 — i fractional bits, which can be put
back into the original 16-bit format with
a (16 — i)-bit arithmetic right shift. This
approach will realize significant improve-
ments in running time, especially if an
8087 is unavailable.

Benjamin E. Chi
Albany, NY

More Updates for ATOMCC

The purpose of this letter is to inform all
the users of ATOMCC (written in FOR-
TRAN 66) that, because of all the bugs

continued
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\ Multi-user versions
g for LANs and Xenix.

When your applications need to
network, Btrieve's multi-user versions
connect you to the industry’s most
popular LANs: IBM PC Network,
Novell Advanced Netware, or
any DOS 3 network. Btrieve is also
available for Xenix and multitasking
operating systems such as MultiLink
Advanced, Microsoft Windows
and IBM Topuiew.

Help is just ' )
a phone call o
away. Need \L‘ '
technical support?

You've got it! . =
Btrieve users f
receive 30 days of
unlimited phone
support at no
charge. This
"Direct Connect”
policy is renewable
for a full year at \
low cost. And try
SoftCraft’s free
bulletin board for
technical tips, —
seven days a week.
-;Qq‘o‘(,-o.-‘\'s
N alaaad
Thorough documentation,
easy implementation. Getting
started with Btrieve is easy: the
manual is packed with step-by-step
instructions and examples of every
Btrieve function in BASIC, Pascal,
COBOL and C.

Btr jhevei

e
Programmer’s

Choice.

hether you're a programming

pro or just beginning, there’s
one thing to remember when devel-
oping applications: Btrieve.

The Btrieve file manager is an
alternative to all those DBMSs that
promise ease of use—but deliver
something far different. Like languages
that take weeks to master. Performance
that fizzles instead of sizzles. Pro-
grams that won't network. Of course
you can write applications with

. these “revolutionary” packages. But

someday you'll wish you hadn't.
If you know a programming

- language, you already have what it

takes to build better applications. All
you need is Btrieve.

Btrieve is the programmer’s choice
for file management. But you don't
have to be a professional programmer
to use it. With Btrieve loaded in your
PC, your programs can use simple
subroutine calls to retrieve, store and
update records.

Btricve has built-in security features
and the ability to handle four billion
byte files. And there are no royalties
on Btrieve applications.

SoftCraft

P.O. Box 9802 #917
Austin, Texas 78766
(512) 346-8380 Telex 358 200

Suggested retail prices: Btrieve, $245; multi-user
Btrieve, $595; Xtricve, $245; mudti-user Xtrieve,
$595 (for report generation, add $145 single-user and
$345 multi-user). Available from SoftCraft and
selected distributors. Requires PC-DOS or MS-DOS2.X,
3.X, Xenix. Btrieve is a registered trademark and
Xtrieve is a trademark of SoftCraft Inc.

%

B-tree based for high
performance. Performance
is all-important, especially as
vour database grows. That'’s

why Btrieve implements the b-tre¢

file structure—the most efficient

data access method known. With
Btrieve your applications run fast.

Database queries, report
writing. Add Xtrieve™ to your
Btrieve applications for a fully-

relational DBMS. Xtrieve's menu-
driven interface lets you look up
information easily—without
programming. Add our report
writer option to produce custom
reports and forms.

Ity

¢
CoBO-

Interfaces to C,

BASIC, Pascal,
COBOL. Don't waste time
learning a proprietary
language! With Btrieve
you can use the language
you know best—and
immediately begin
programming the right
way. Over 15 language
interfaces
are available.

Btrieve insures

Fault tolerant.

against database
disasters. Two levels

. of fault tolerance
guarantee data integ-
rity during accidents
or power failures—
no extra program-
ming required.

B . Manguas
Lanpuae®! ASIC s l
= Lancuact

PAscal

Cargunstt
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in it, I am no longer supporting it. I have
recently finished the writing and testing
of ATOMFT, versions 1.10 and 2.10.

Version 1.10 was written to satisfy the re-
quest made by Jet Propulsion Laboratory
for the capability of solving problems with
any number of user-defined functions. The
FT in ATOMFT stands for function. Also,
ATOMFT is written in FORTRAN 77. It
is bug-free! And it is perfectly portable.
The same code can be used for all micros,
as well as all mainframes.

Version 2.10 was written to solve con-
trol problems, otherwise called DAEs

(differential algebraic equations).

The charge is $200 for the source code
of version 1.10; $30 for the object code
of version 1.10 (for use with Microsoft
FORTRAN 3.30 or later); $1000 for ver-
sion 2.10 source code.

Y. F. Chang
Claremont. CA

Call for Papers

Computer Professionals for Social
Responsibility will be sponsoring a sym-
posium, “Directions and Implications of
Advanced Computing,” in Washington,

dBASE Users:

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

Ask The Reviewers . - -
Mamlains swnnmg Spe

“ E+
FoxBAS zooms to

FoxBASE+
wpgxBASE+ Is the fas

E Il P
“ SE + BLOWS dBAS
h';‘:lx%m NO changes whatsoeve

—James

WHAT FoxBASE+
CAN DO FOR YOU

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

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

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

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

eed, Adds dB
ead of the dBASE .compaible class

test and easiest-
—George

LUS AWAYIL . .

Gates, Atanta

ASE Il PLUS Compatibility. . -

¢, December 9, 1986.

he market.’
Novembef 1986.

_Glenn Hart, PC Magazin

to-use dBASE product on t
Goley, Data Based Advisor,

. ran every dBASE program I

ty Newsletter,
Data Base Users So%eojember. 1986

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

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

= Best of all, Single-user MS-

FoxBASE + costs just $395 and Multi-user
FoxBASE + $595

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 Systems
inc. MS is a registered trademark of Microsoft Corporation.
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Fox Software
27475 Holday Lane, Perrysburg, OH 43551
(419) 8H-0162 Telex 6503040827

Inquiry 114

DC., in July.

The adoption of current computing
technology, and of technologies that seem
likely to emerge in the near future, will
have a significant impact on the military,
on financial affairs, on privacy and civil
liberty, on the medical and educational
professions, and on commerce and
business.

The aim of this symposium is to con-
sider these influences in a social and
political context as well as a technical one.
The social implications of current com-
puting technology, particularly in artificial
intelligence, are such that attempts to
separate science and policy are unrealistic.
We therefore solicit papers that directly
access the wide range of ethical and moral
questions that lie at the junction of science
and policy.

We request papers that address, but are
not limited to, such topics as: research
funding, computing in a democratic socie-
ty, defense applications and computers in
the public interest.

For more information, call Jonathan
Jacky at (206) 548-4117 or Doug Schuler
at (206) 783-0145.

Doug Schuler

Computer Professionals
Jor Social Responsibility
Box 85481

Seartle, WA 98105

Call for Help

Help! I'm an absent-minded professor
who's in trouble. I am trying to locate a
machine-language simulator for the Apple
II family, which I recall having seen about
two years ago. The particular simulator I
have in mind breaks each operation into
its micro-operations, displaying them on
the screen as the graphics demonstrate
their execution.

My only problem is that I've forgotten
the name of this program! Can anyone
help me find it? Any leads will be appre-
ciated. Please call (414) 652-3996 if you
have any suggestions.

Charlotte J. Chell
Carthage College
Kenosha, Wi

ZBasic Defended

I have used ZBasic for almost a year on
a CP/M system. I could not let the com-
ments from Edward L. Tottle (*“Not Your
Basic BASIC,” November 1986) go un-
answered.

First, while ZBasic has some dif-
ferences from MBASIC, it is certainly no
worse than going from, say, MBASIC to
Color Computer BASIC (to say nothing
of CBASIC). In addition, the differences
usually favor ZBasic. Having used several
varieties of BASIC over the years, I have

continued



Complex Drawin

Mad

asy

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-asVision’s mouse
support, windowing, icons,

and pull-down menus. you

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, vou

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

{Most popular graphics cards, ploters, and printers supported.}

Microsoft Windows-compalibk. Calt for specific operating
environment requirements.

*Offer good only on purchases after January |, 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
arca with vour
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.

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 simultancously.

MICROGRAFX™

The Picture.of Success.

o

FREE AutoCAD Translator

from MICROGRAFX!

When you purchase In-a-Vision

we'll give you a free copy of our new

AutoCAD™ translator. The
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 — Insa<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 188

AutoCAL is a trademark of Autodesk INC

In a-Vision, Micrografx AutoCAD TRANSL ATOR, and
MICROGRAL N are trademarks of MICROGRAEN, Inc

Microsoft is a trademark of Microsoft, Inc.
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yet to see two totally compatible versions.
As for Microsoft’s “Gee, I didn't know
you had to put a space there™ solution to
the embedded-word problem, 1 would
question whether it is any better, especial-
ly as it is all but undocumented in any in-
formation I have seen on MBASIC.

Second, if you want a forced floating-
point divide in ZBasic, use 1\3 instead
of 1/3 and you will get the correct answer.
This is clearly stated in the ZBasic
reference manual.

Third, as far as digits of precision, you
can only set this on the configuration op-
tion. As a standard, the precision is 6
digits for single precision and 16 digits for
double precision, which is the same as
MBASIC. In this or any other type of
BASIC, special configuration information
should be put in REM statements.

Now, let us review some features of
ZBasic that reader Tottle dismisses.

One very nice feature is being able to
use labels or line numbers for branching.
This makes programs much more under-
standable (i.e., GOTO *main program
start” is much more understandable than
GOTO 1000).

ZBasic allows you to write structured
programs easily while still allowing you
to be flexible. Commands like LONG IF,

LONG FN, and the three types of loop-
ing allow a program to be written to allow
for easy understanding when improving or
maintaining programs. ZBasic also allows
for libraries to be built of common com-
mands and subroutines, and added from
disk for easy programming.

Another feature that speeds up program
debugging is the fact that programs can
be run in an interpreted mode. You can
check for syntax errors and the like quick-
ly, and repair them using the built-in
editor. After debugging, you can compile
to disk with one command and, if neces-
sary, increase your memory to allow for
large arrays. I have used up to 32K bytes,
but more is possible. (And while running
CP/M. Try that with MBASIC.)

ZBasic is also available for an Apple
Iic, Ile, and Macintosh, TRS-801, III, and
4, IBM PC (and compatibles), and CP/M
systems. With that many systems sup-
ported, it might not totally eliminate
rewriting code when going from one ma-
chine to another, but it will simplify it.

Machine-language support in ZBasic is
very good. With the MACHLG statement,
it is possible to put machine-language rou-
tines in your BASIC code and to use
ZBasic variable names in those routines.
This allows for special routines to be writ-

ten and installed in your programs easily.

Zedcor gives good support for ZBasic.
In fact, their support by phone and mail
is better than some computer dealers have
given in person.

While ZBasic is not perfect, if you are
looking for a BASIC that can either com-
pile or interpret, and is fast in either
mode, ZBasic is a good choice. It is also
much cheaper than Microsoft’s BASIC in-
terpreter and compiler.

David Postier
Elgin, IL

FIXES

Photographic Switcheroo

In the December 1986 What's New sec-
tion, we mistakenly ran a photo of a
graphic produced with the Stella Business
Graphics program where we should have
shown an image generated by VCN
Concorde 101 (see page 30). Two pages
later, we ran the VCN Concorde graphic
where the Stella image belonged. Our
apologies to all, and particularly to Stella
Systems and Visual Communications
Network. ®

DOS Compatible . . .

PCSS-8

application software

applications

DRAWER 1346
BAY ST. LOUIS, MS 39520

SOFTWARE CONTROLLED
RS232C SWITCH

e Select one of 8 RS232C devices from the keyboard
e Use multiple serial devices without modifying

e May be used for real-time event driven

e Works like an eight position A-B switch

software

MODEL 7344
DEVELOPMENT SYSTEM

e Add PAL® design capability to your IBM PC

e Supports development, functional test, and
programming of 20 and 24 pin devices

PALXASM Compiler included
Program devices from existing JEDEC files
A complete solution—programmer, cable, and

C.

The Personal PAL® Developer’s Success-kit

Also available — Personal EPROM systems, OEM programmers, and production programmers/duplicators

TEK .

GTEK. PALXASM, MS-DOS, PC-DOS, & PAL are registered trademarks

ORDER TOLL FREE
1-800-255-GTEK (4835)
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BOB STANTON HAD A GREAT IDEA.
AN HOUR LATER HE WAS TESTING IT.

Appointments. Everybody

" SUMDAY | MONDAY TUESDAY ' WY“_ THURSDAY | FRIDAY | SATURDAY
oo BT T REE SR oo -
body shops, dance instructors. Pr:_Bogked|IPi-_Booked|[Pn: Mot 10 ;

And lots of computer applica- n-. o e — : e
tions need appointment E L l}lI- = _
SCHEENS. L (e L s e 1w e | oo
Bob thought that a calen- | ‘I p———— ==
dar made a terrific graphic H== el
metaphor for taking appoint- |
ments. Simply use the arrow i ; - al
keys to pick an open date, then 18:38 G. Fredricks
press the Enter key, and up 112 <amr "

pops an appointment window. 123 Conoe O
Lucky for Bob, he’s a r—
CLARION programmer, one of -
a fast growing cadre of super-productive application developers. | LR ES
With CLARION's Screener utility, he painted a white calendar on a black back- P80 EZes
ground. Then he drew a white-onblue track around the page and between the days.| @ i 33
He typed in the days of the week — and voila’ — a calendar! P EE HEE
CLARION knows that a PC monitor is refreshed from memory, so it treats a PR B
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 . %3
pointer for selecting a date, and he was done. Then Screener generated the code . En =
Then Bob drew the appointments window, built an appointment file, filled in the e
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. 3 Tz
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.

Surwy MOMDn Y NESDey | VEDKESDAY| THURSIAY FRIDAY SATLRPAY w"v cmlo"?
ﬁ- ggﬂﬂ Why are application developers everywhere
-r-un changing to CLARION?
Because CLARION gives you all the tools| . == —
' you need: a coupled compiler and editor; screen, | - T
report, and help generators; an import/export ;
: o B utility; a sort/backup/restore utility; a format-
Butar toe TN RAS bt ted IfSile dump; a Ig%SL Zhlglbﬁ and much }{lnore.

— ecause wit ION ’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. Hess

Because CLARION is not hardware locked or copy protected. Run-time systems
?E%e;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. o
CLARION

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

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

800/354-5444
150 ﬁ! ﬂl’li m POMPANO BEAC& FLORIDA 33064 305/785-4555

Copyright 1986 Barrington Systems, Inc. CLARION is a registered trademark of Barrington Systems, Inc. IBM is a registered trademark of International Business Machines Corporation
Novell is a registered trademark of Novell, Inc. 3COM s a registered trademark of 3JCOM Corporation Muiti Link is a registered trademark of Software Link, Inc. Dept. A9
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Just plug ADC'’s PC-

o n:' Slave Board into your PC, =;-j
— expansion slot, a connecting i =

=1 P

RS-232 cable, a low cost ASCII
terminal'or a PC look-alike termi-
nal such as ADC-PC terminal and
you now have another workstation
on your PC(AT). As many as 31 low cost
workstations may be added to your PC(AT).
Share a common data base without toss of

‘ s & ._.’ speed or efficiency since each PC-Slave
=y : [ , board has its own CPU(8088), 512-1MB of
S memory dedicated to each user. ADC provides

additional software (RTNX,ATNX) which support file
& record locking and print spooling. /ADC’s PC-Slave
provides the best multi-user PC system available today.

In U.S.

In Europe
* 5432 Production Drive @ Advanced Digital {U.K] Ltd.
Huntington Beach, CA 92649

21 Newman Street
{714) 891-4004 » {800} 251-1801 London W1i-United Kingdom
Telex 183210 ADVANCED HTBH {01) 323-1120




WHAT’S

NEW

Create PostScript-
based lllustrations
with the Mac

he Adobe Illustrator

enables you to create
your own illustrations or trace
scanned images from a
photograph, logotype,
blueprint, rough sketch, or
MacPaint image. With the
Adobe Illustrator’s pen, you
trace the shapes, then fill in
all or part of the image, ad-
just lines to any weight, and
add captions. You can also
combine two images into one,
rotate part or all of a drawing
to any angle, and scale, skew,
and manipulate a drawing.
You can move or change ob-
jects within the drawing,
zoom in on details, and
preview the drawing before
printing.

You can print your
documents on any PostScript-
equipped printer, Adobe
reports, resulting in a resolu-
tion from 300 dots per inch
up to 2540 dots per inch.
Price: $495.

Contact: Adobe Systems Inc.,
1870 Embarcadero Rd., Palo
Alto, CA 94303, (415)
852-0271.

Inquiry 576.
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Clipboard, one of Metro’s pop-up application-management tools.

'Atari’s PC Clone-

he Atari PC is the com-

pany’s first move into the
world of IBM clones. The
low-cost system is based
around an 8086 microproces-
sor running at either 4.77 or
8 MHz. There’s also a socket
on the motherboard for ad-
ding an 8087 math co-
Processor.

The system comes with a

single 5%-inch floppy disk

drive and has provisions for
an external 5%- or 3%-inch
drive. It comes with 512K
bytes of RAM, and memory
can be expanded to 640K
bytes on the motherboard. On
the rear panel, there are
serial, parallel, video, and
Atari ST-style disk ports.
There's also a mouse and a
mouse port based on
Microsoft’s Inport chip.
There’s no room in the box
for adding circuit cards, but
the company says it will in-
troduce an external expansion
box later.

For graphics, the Atari
machine provides Hercules,
IBM monochrome, CGA, and
EGA capabilities. An optional
monochrome monitor supports
all the display modes using
gray scales to represent color.

The Atari PC system unit
measures 22 inches square by
2 inches high and comes with
an “XT-style” keyboard. The
company claims that it's 100
percent compatible with soft-
ware designed for the IBM
PC.

Price: $699 with mono-
chrome monitor and EGA
capability; $499 less monitor
and EGA capability.
Contact: Atari, 1196 Bor-
regas, Sunnyvale, CA 94088,
(408) 745-2000.

Inquiry 577.

Pop-Up Desktop
Accessories with Metro

etro, a memory-resident

desktop manager
from Lotus Development Cor-
poration, can be used as a
companion to 1-2-3, Sym-
phony, Manuscript, and other
Lotus programs or can be
used alone.

The program’s pop-up
application-management tools
include a text editor, a DOS
file manager, a clipboard. an
HP-12C-style financial
calculator, a notepad, a phone
book, a list manager, and a
macro generator. You can
configure your system’s
memory by loading in the ap-
plication tools that you need.
The text editor offers word
processing capabilities in a
familiar Lotus interface and
enables you to create and edit
files without leaving 1-2-3,
Symphony, or other applica-
tion programs you're working
with. The clipboard lets you
cut and paste data between
Metro and other Lotus ap-
plication programs, and the
DOS file manager formats
disks and creates subdirec-
tories also without leaving the
main application.

Metro's macro generator
features a command language,
which includes IF.. . THEN
branching with variable
definitions and GOSUB
routines. A learn mode
records a series of keystrokes
and commands that you can
execute with a single key. The
generator also enables you to
create your own menus,
templates, and text screens.

The program uses the same
TSR (terminate but stay resi-
dent) kernel used by the
Lotus Express communica-
tions program. Metro is based
on Lotus’s adaptation of
Spotlight, a TSR-based pro-
gram created by Software
Arts, a recent Lotus acquisi-
tion. In creating Metro, Lotus
added to Spotlight the
memory configuration
capability, text editor, list
manager, DOS filer, clip-
board, and macro generator.
Spotlight users can upgrade to
Metro for $40, Lotus reports.

To run Metro, you'll need
an IBM PC, XT, AT, or com-
patible with at least 80K bytes
of RAM available for the
RAM-resident portion of the
program. MS-DOS or PC-
DOS 20 or higher is
necessary, along with two
floppy disk drives. (Lotus
recommends a hard disk drive
for optimal performance.)
Price: $85.

Contact: Lotus Development
Corp., 55 Cambridge
Parkway, Cambridge, MA
02142, (617) 577-8500.
Inquiry 578.

Four New 80386
Products

ntel Corporation has intro-

duced four new products
for the 80386 line.

The 80386/20 is a 20-MHz
version of the 80386. It's

continued

Inquiry 7 for End-Users.
+— Inquiry 8 for DEALERS ONLY.
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available in production quan-
tities immediately.

The 80387 numeric co-
processor, which was first an-
nounced in October 1985, is
now available, also in produc-
tion quantities.

For system designers, the
82380 DMA controller is a
32-bit, 8-channel, 32-mega-
byte-per-second controller that
includes DMA, DRAM con-
trol, interrupt controller, pro-
gram interval timers, and
other control logic.

Finally, the 82385 cache
controller has features such as
bus watching and posted
writethrough. It will be
available in production quan-
tities by the end of 1987.
Prices: $599 for the
80386/20, quantity of 100;
$350 (80387, quantity 1000);
$145 (82380, quantity 1000).
82385 pricing not yet
available.

Contact: Intel Corporation,
3065 Bowers Ave., Santa
Clara, CA 95051, (408)
987-8080.

Inquiry 579.

The HP-28C calculator performs symbolic mathematics.

HP’s Symbolic Math
Calculator

C oinciding with the fif-
teenth anniversary of the
HP-35, the world’s first hand-
held scientific calculator,
Hewlett-Packard has intro-
duced the HP-28C, which the
company claims is the first
calculator capable of doing
symbolic mathematics. With a
4-line by 23-character liquid-
crystal display, 128K bytes of
ROM, and separate alpha and
numeric keyboards, you can
view, edit, and use complex
numbers, matrices, vectors,
lists, algebraic expressions,
and other data types. A built-
in operating system lets you
mix direct entry of algebraic
expressions with reverse
Polish notation.

Equations can be entered
and stored in whatever terms
you choose with the HP-28C’s
equation-solver capability.
The unit then solves an equa-
tion for any unknown variable
anywhere in the equation.

The display can graphically
depict any single-valued func-
tions and plot statistical data.
Once an expression is plotted
in the display, you can locate
an appropriate root, press a
key to record the coordinates,
then use the equation solver
to calculate the root with
12-digit accuracy.

The HP-28C weighs 8
ounces and measures 7'
inches by 6% inches by %
inch when open. An optional
compact printer is available
that can be used to record
keystrokes, show stored data,
or selectively print the display
contents. It communicates
with the HP-28C via an
infrared beam.

Price: $235; printer, $135.
Contact: Hewlett-Packard,
1820 Embarcadero Rd., Palo
Alto, CA 94303, (800)
367-4772.

Inquiry 580.

Xerox’s Hardware
Spelling Checker

eveloped by Xerox’s Palo

Alto Research Center,
PC Type Right is a hardware
spelling checker that plugs in
between the keyboard and
system unit of any IBM PC-
or AT-compatible computer
system, thus taking up neither
disk nor RAM space. The
spelling checker instantly
checks words as they’re
entered against its built-in dic-
tionary and beeps at you if it
detects an error. The volume

and tone of the beep are ad-
justable, and you can also in-
corporate a 1200-word per-
sonal dictionary.

Xerox claims that PC Type
Right recognizes far more
words than competing spelling
checkers, including proper
names, place names, and
technical terms. It will also
let you know if you type two
identical words in a row (e.g.,
the the).

Price: $199.95.

Contact: Xerox Corporation,
Xerox Square 006, Rochester,
NY 14644, (716) 423-5078.
Inquiry 581.

Split-Screen Text
Editor for Under $30

he Mix Editor was

designed to work with
the Mix C Compiler, although
it features automatic indenting
for languages such as C or
Pascal, automatic line
numbering for BASIC, and
fill and justify for English.

Several of the editor’s

features simplify the develop-
ment of source code in high-
level languages. For instance,
you can move text between
windows with the screen split
horizontally or vertically. And
over 100 predefined com-
mands are included, on which
you can build macros.

The program runs on the
IBM PC and compatibles with
MS-DOS or PC-DOS 20 and
higher and on CP/M-80
systems. The MS-DOS ver-
sion has a macro for compil-
ing directly from memory,
and if the program discovers
an error, it places the cursor
on it and displays an error
message.

Mix Software reports that
the editor is designed for
novice programmers in that it
generates functional programs
that are larger but slower than
those generated by profes-
sional C compilers.

Price: $29.95; the Mix C
Compiler sells for $39.95.
Contact: Mix Software Inc.,
2116 East Arapaho, Suite 363,
Richardson, TX 75081, (214)
783-6001.

Inquiry 582.

Mailman for the 386

PM Systems has an-

nounced an electronic
mail system for 80386-based
systems. The program, called
Mailman, runs on the IBM
PC and compatibles while
the heart of the system resides
on an 80386 PC.

The interface is a set of
windows that enable you to
see where you are in the
system at all times. A built-in
word processor lets you create
mail messages. Other func-
tions of the system include
reading new and old mail,
sending, checking the user
list, and withdrawing a mail
message before it is sent.

Mailman is PC-Net LAN-
compatible, and you can use
it as a node on a PC-Net
LAN or attach it to other
LANs through an RPM
interface.

You'll need an 80386
system with UNIX V or
XENIX V and an IBM PC or
compatible running MS-DOS
or PC-DOS 2.0 or higher.
Price: $2000.

Contact: RPM Systems, 13
Corporate Plaza, Newport
Beach, CA 92660, (714)
720-0226.

Inquiry 583.

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 (o 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
80386 computer, PC-MQS/386™ opens
doors. Doors to more memory and
multi-tasking. Doors to thousands
of DOS programs as well as upcom-
ing 80386-specific software. 1t’s the
gutereav 1o the latest technology..., and
your networking future.

Memory Management
Without Boards. ’C-MOS exploits
the memory management capabilitics
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-MO0S/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

.
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learn new commands or install new hardware.

25 USERS.

MADE FOR
THE 80386.

RUNS DOS
PROGRAMS.

MULTI-TASKING
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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-so 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! Cail 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.

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: 4014/998-0019

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

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

TRADEMARK ACKNOWLEDGEMENTS: MultiLink® is a registered tracemark of The Sottware Link, Inc. PC-MOS/386™ MultiLink®Advanced, and LANLink™ are trademarks of The Software Link, Inc.
Lotus 1-2-:3, WordStar, dBASE 11, & WordPerfect are trademarks of Lotus Development Corp., MicroPro, Ashton‘Tate, & WordPerfect Corp.. respectively. Prices and technical specifications subject to change.

Inquiry 286 for End-Users. Inquiry 287 for DEALERS ONLY
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WHAT'S NEW

MicroPro Announces
New Version
of WordStar

ordStar Professional 4.0

has 129 new features,
which include an on-line
220,000-word thesaurus, line
and box drawing capability,
programmable macros and
function keys, and file locking
for local area network sup-
port. A local area network
file-server version and a LAN
node version are available as
well.

Also available with Word-
Star Professional is a
6000-word legal, 68,000-word
medical, and 8500-word
financial dictionary that you
can use with the 87000-word
dictionary for CorrectStar,
which is included. The
specialized dictionaries sell
for $25 each.

MicroPro reports that you
can install the program to be
completely or partially
RAM-resident.

The program runs on the
IBM PC and compatibles with
MS-DOS or PC-DOS 20 or
higher with at least 256K
bytes of RAM (you'll need
320K to use the thesaurus).
The LAN versions are
available for Novell NetWare,
3Com Ethernet, and IBM
PCNet, and the program sup-
ports the IBM Color Graphics
Adapter card or monochrome
adapter.

Price: $495 for the single-
user version; $595 for the
LAN file-server version; $150
for the LAN node documenta-
tion and license registration
forms.

Contact: MicroPro Interna-
tional, 33 San Pablo Ave.,
San Rafael, CA 94903, (415)
499-1200.

Inquiry 584.
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MicroPro’s WordStar Professional 4.0.

High-Speed 386 Board
for 286 Machines

Orchid Technology has
rolled out Jet 386, its

entry into the 80386 add-in
board market. Running at 16
MHz, the Jet has a socket in-

to which you plug the 80286
processor that you remove
when you install the board.
You can then switch between
the 286 and 386 via a toggle
switch on the rear of the
board.

Jet 386 supports both 80287
and 80387 arithmetic co-
processor chips and has 64K
bytes of cache memeory. Or-
chid claims the board is 100
percent compatible with AT-
compatible software and
add-ins.

Price: $1499

Contact: Orchid Technology,
47790 Westinghouse Dr., Fre-
mont, CA 94539, (415)
490-8586.

Inquiry 585.

Common LISP programs to
personal computers.

Price: $1195.

Contact: Gold Hill Com-
puters, 163 Harvard St., Cam-
bridge, MA 02139, (617)
492-2071; in MA., (800)
242-5477.

Inquiry 586.

GCLISP for the
Compaq Deskpro 386

G old Hill Computers has
announced the Golden

Common LISP 386 Developer
for the Compaq Deskpro 386.
You can integrate C programs
with artificial intelligence ap-
plications with GCLISP 386,
according to Gold Hill. The
program features a large
memory interpreter and com-
piler, an on-line help system,
and an enhanced editor that
has over 150 commands, uses
EMACS key-chord bindings.
and gives you the option of
defining your own key-chord
bindings. Alsc supported are
lexical scoping, packages, and
transcendental functions,
which enable you to port

1200-bps Security
Modem

B esides being a Bell 212A-
compatible modem that
uses the Hayes AT command
set, the GTX-100R from A-O
Electronics can be used to
turn computers or other
equipment on and off from a
remote location. The modem
incorporates dial-back
verification and password
security so that only author-
ized users can get through the
modem to power up equip-
ment. After access is at-
tempted, the GTX-100R hangs
tp and searches for the call-
ing number in an “‘authorized
directory” stored in CMOS
RAM. If a number is found,
it dials back, re-establishes
contact, and asks for a pass-
word. As a further security
measure, after several un-
successful password entry
attempts, the GTX-100R
removes the telephone number
from its authorized list.

The remote-on feature can
also be disabled, allowing the

GTX-IO0R to function as a
normal modem.

Price: $895.

Contact: A-O Electronics,

2137 Flintstone Dr., Tucker,
GA 30084, (404) 491-8044.
Inquiry 587.

A Color Dot-Matrix
Printer/Plotter

oneywell Information

Systems Italia has rolled
out the 4/66P, an 18-pin color
dot-matrix printer with plotter
capability that is compatible
with the Hewlett-Packard
7475A plotter and the
Hewlett-Packard graphics
language.

Used as a plotter, the 4/66P
has three choices of resolu-
tion: 144 by 72 dots per inch;
144 by 144 dpi, and 288 by
144 dpi (all at 13.3 inches per
second). The maximum plot-
ting area is 15.6 by 19.6
inches.

Used as a printer, the 4/66P
is compatible with Epson and
IBM control codes. It prints
in up to seven colors at 480
cps for draft quality, 180 cps
for near letter quality; and 75
cps for letter quality. The unit
will print on paper up to 17
by 24 inches. You can also
switch between cut-sheet and
continuous-form paper with-
out having to remove the con-
tinuous paper.

Price: $2995.

Contact: Honeywell Informa-
tion Systems Italia, 390
Fourth St., San Francisco, CA
94107, (415) 974-6116.

Inquiry 588.

Toshiba Enhances
Top-of-Line Printer

T oshiba’s P351 Model 2 is
an enhanced version of
the company’s top-of-the-line
24-pin dot-matrix printer.
New features on the Model 2
include the ability to select
print quality, font, and pitch
from the front panel. The
unit’s DIP switches are
located directly beneath the
front cover for easy access.
And to meet government and
continued
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Card missing? Write to:

Data Processing Book Club
A Prentice-Hall Book Club

P.O. Box 10621

Des Moines, [A 50:336-0621

Keep Your
areer On-line

With Books from the
Data Processing Book Club

Realizing the unique challenges and problems of the
Software Engineer, DPBC books provide the vital
information you need to do your job more effectively.
Books that streamline your toughest computing tasks.
From all the leading publishers, you'll find important
books you can use to sharpen your skills to a razor’s
edge — and advance your career.

Books Selected by Experts in the DP Field

Our advisory panel of computer professionals
guarantees each selection is a major work in its field —
and is the most current and comprehensive treatment
of the subject.

Dramatic Savings
You save up to $48.38 on the introductory book, and
keep saving 20-30% on every book thereafter.

DPBC Guarantees Convenient, Reliable Service
The Data Processing Book Club is your direct link
to the books that are the tools of your trade!

Your Computer Bookstore by Mail

Every 3-4 weeks, you'll receive the DPBC Bulletin
describing the Main Selection and Alternates. If you
want the Main Selection, do nothing and it will come
automatically. For an alternate selection (or none at
all), mark your preference on the reply card and
return it by the date specified. You'll always have at
least 10 days to decide.

As a DPBC member, you are only obligated to purchase
3 books (in addition to the $4.95 selection) during the
next year, and may cancel any time after that.

Choose your first book for just $4.95
save up to $48.38!

Data Processing Book Club/A Prentice-Hall Book Club
P.O. Box 10621, Des Moines, [A 50:336-0621

SEND NO MONEY! Book #

I YES, I want the benefits of DPBC membership. Please rush me
I the book indicated for a 10-day free trial. If not 100% satisfied,
I'll return it and owe nothing. Otherwise, I'll pay just $4.95
I (plus shipping, handling and applicable sales tax, which are
added to all shipments) and agree to purchase 3 additional
books at members’ discounts during the year, according to
I the terms of this offer. (Not valid without signature.)

Signature

Name

Address/Apt. _

City/State/Zip
For new members only, in the Continental USA and Canada. Enrollment

subject to acceptance by DPBC
BYTE 87B36



accounting requirements, the
P351 Model 2 can print six-
part forms.

The Model 2 has a 4K-byte
buffer and prints at 300 cps
in draft mode., 250 cps in
condensed mode. and 100 cps
in letter-quality mode. It
comes with Prestige elite and
Courier fonts built in, and the
company offers a wide selec-
tion of fonts on both car-
tridges and disks.

The P351 can emulate the
Qume Sprint 11 and the IBM
Graphics Printer and takes
paper up to 15 inches wide.
Both unidirectional and
bidirectional tractor feeds and
single- and double-bin sheet
tecders are available as
options.

Price: $1599.

Contact: Toshiba America
Inc., Information Systems
Division, 2441 Michelle Dr.,
Tustin, CA 92680. (714)
730-5000.

Inquiry 589.

Co}nputer Service Kit

he CSK-16 from Davle

Tech is a portable com-
puter service kit packaged in
a black zipper vinyl case that
measures 11% by 7% by 1%
inches. The kit contains IC
inserters with pin
straighteners, an IC extractor
with pin straightener, an anti-
static wrist strap, a desolder-
ing tool, a soldering iron,
solder. soldering aid tools. a
lead nipper. and a lead shear.
Price: $61.
Contact: Davle Tech Inc.,
2-05 Banta Place, Fair Lawn,
NJ 07410, (201) 796-1720.
Inquiry 590.

Controller Handles All
Floppy Drives

omputer Peripheral’s

Drivemaster is a floppy
disk controller for the IBM
XT/AT that operates both
5%-inch and 3Y2-inch drives
and handles both 360K and
1.2-megabyte capacities. The
board’s built-in ROM software
supports all DOS version 2
and 3 commands. This feature
allows you to use a 3%-inch
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disk drive in your computer
without the need for DOS
3.2. Up to four drives can be
hooked up to the Drivemaster,
and the board includes a
built-in bufter that backs up
data when media with dif-
ferent storage capacities are
used together.

Price: $249.

Contact: Computer
Peripherals, 2635 Lavery Ct.,
Suite 5, Newbury Park, CA
91320, (805) 499-5751. (800)
854-7600.

Inquiry 591.

Designing Newsletters
with PageMaker

ageMaker Portfolio:

Designs for Newsletters
from Aldus contains 21
newsletter formats. The
PageMaker accessory enables
you to incorporate your own
copy, headlines, and artwork
into your project.

The program runs on the
Apple Macintosh with
PageMaker version 1.2.
Price: $79.

Contact: Aldus Corp., 411
First Ave. S., Suite 200, Seat-
tle. WA 98104, (206)
622-5500.

Inquiry 592.

Exi-r(eyboard: 122 ‘
Keys Plus Software

he Ultra Memory Pro

keyboard from Maxi-
Switch is a 122-key keyboard
that’s fully compatible with
all IBM-type systems. It has
25 function keys, separate
cursor and numeric keypads.
and switchable key click.

Of the 25 function keys, 12
are compatible with the IBM
enhanced keyboard, while the
other 13 can be quadrupled
when used with the Shift,
Alt. and Control keys.

The software lets you define
key pauses, delays, and fixed
and variable fields and allows
automatic loading of key
definitions from soft-key files.
Soft keys can also be pro-
grammed to have different
macros for different pro-

grams, with individual macros
up to 45,000 characters long.
Price: $250.

Contact: Maxi-Switch, 9697
East River Rd., Minneapolis,
MN 55433, (612) 755-7660.
Inquiry 593.

Charting the 68000

icro Logic Corporation's

Micro Chart reference
card for the Motorola 68000
is the 15th of the company’s
series. The two-sided chart
measures 8'2 by 1l inches
and is made of plastic. It
covers detailed instruction
descriptions, instruction cycle
times, addressing modes, con-
dition definitions, flag states,
registers, exception processing
and vectors, supervisor and
user states, stacks and queues,
operand conventions, pinouts,
ASCII, and miscellaneous
notes.

Among the other 14 refer-
ence cards available are
8086/8088, Z80, and 6502
microprocessor references, a
WordStar reference card, and
cards for BASIC, C, and
UNIX.

Price: $5.95 (plus $1
shipping).

Contact: Micro Logic Cor-
poration, PO. Box 174, 100
2nd St.. Hackensack, NJ
07602, (201) 342-65I18.
Inquiry 594.

Taxan Big Screen
RGB Monitor

esigned especially for

CAD/CAM, desktop
publishing, and business
graphics, the Taxan Model
840 is a 16-inch RGB color
monitor. When used with
Taxan’s 557 Gold Card, the
system will automatically
switch the monitor modes
from CGA (640 by 200) to
EGA (640 by 350) to TGA
(Taxan Graphic Adapter—640
by 400).

The 840 has a bandwidth of
25 kHz, weighs 40 pounds,
and measures 13%2 by 15 by
16%2 inches.

Price: $1195.
Contact: Taxan USA Cor-

poration, 18005 Cortney Ct..
City of Industry, CA 91748,
(818) 810-1291.

Inquiry 59S.

RS-232C
Converter/Buffer for
the Commodore

T ecTrans’s 98064 con-
verter/buffer allows you
to connect your Commodore
64 or 128 to any computer,
modem, or printer that uses
an RS-232C serial interface.
The unit works bidirectionally
and has a 32K-byte input buf-
fer and a 32K-byte output
buffer.

The converter/buffer can
handle speeds between 225
and 57,600 bps, and protocols
(issued from the keyboard)
are stored in CMOS memory.
Price: $149; AC power
supply, $I15.

Contact: TecTrans, 6925
Rosemead Blvd., San Gabriel,
CA 91775, (818) 285-3121.
Inquiry 596.

Quick, Erase
Those EPROMs

D esigned for low-volume
users of EPROMs, the
model PE-I40T UV erasing
lamp erases up to nine
EPROMs at a time in as little
as 13 minutes. This portable
unit includes a conductive
foam pad for protecting
EPROMs against static charge
and a 60-minute automatic-
shut-off timer.

The high-intensity short-
wave UV tube is enclosed in
an anodized aluminum hous-
ing with a safety interlock
mechanism to protect users
against exposure to UV radia-
tion. The PE-M40T is UL
listed and meets OSHA safety
standards.

Price: $139.

Contact: Spectronics Cor-
poration, 956 Brush Hollow
Rd., PO. Box 483, Westbury,
NY 11590, (516) 333-4840.
Inquiry 597.




YOUARE ABOUT TO BE SEDUCED
BY POWER AND MONEY.

Admit it. You're intrigued 4
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
ASKFOR IN 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
at its 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

Features

e For the IBM-PC and
Compatibles

e Fast compact code plus
register variables

o Full Kernighan & Ritchie C
and extensions

o Full UNIX compatibility and
complete libraries

o Small memory model

o Many powerful utilities includ-

ing linker. assembler, archiver,
cc one-step compiling. egrep,

» Supported by dozens of third
party libraries

* Upgradeable to C Program-
ming System for large scale
applications development

 Not copy protected

Let's C Benchmark Done on an
IBM-PC/XT. no 8087
Program: Floating Point

from BYTE. August, 1983.
Exec Time in Seconds

pr. tail, we LetsC 134
o MicroEMACS full screen MS40 147
editor with source
MARK WILLIAMS LET'S C

$75
60 DAY MONEY BACK GUARANTEE

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

s Siat “The performance and

1/ documentation of the $75

N Let'sC compiler rival those of

C compilers for the PC currently

being sold for $500...
highly recommended...”

W% —Marty Franz, PC TECH

*\ JOURNAL, August 1986
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ADD THE csd 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 Tandy stores
or order now by calling 1-800-MWC-1700.*

“In Minois call 312-472-6659

Mark
m Williams
Company
1430 West Wrightwood, Chicago, Illinois 60614

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

Inguiry 179
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English PC Compatible
Comes to the States

rentwood, England-based

Amstrad has started
distributing its low-priced
IBM PC clone in the United
States. The PC 1512 comes
standard with 512K bytes of
RAM. an 8-MHz 8086 pro-
cessor, and an integrated
motherboard that contains
monochrome/CGA circuitry.
serial and parallel ports. a
clock/calendar. and three full-
length expansion slots.

Either monochrome or col-
or monitors are available, and
a two-button Microsoft-
compatible mouse is included.
The unit is available with one
or two 360K 5'%-inch floppy
disk drives or with one floppy
disk drive and a 20-megabyte
hard disk.

Standard software includes
MS-DOS 3.2, Digital
Rescarch’s DOS Plus (which
will run multitasking MS-
DOS and CP/M applications).
and DRI's GEM (Graphics
Environment Manager). in-
cluding GEM Desktop. GEM
Paint. and GEM Locomotive
BASIC 2.

Price: $799 with single floppy
drive and monochrome
monitor: $899 with dual flop-
py drives and monochrome
monitor: $999 with single
floppy drive and color
monitor: $1099 with dual
floppy drives and color
monitor; $1299 with single
foppy drive. 20-megabyte
hard disk. and monochrome
monitor: $1499 with single
floppy drive. hard disk. and
color monitor.

Contact: Vidceo. 1915 Har-
rison Rd.. Longview, TX
75604, (214) 297-4898.
Inquiry 5§98.

AT Clone Has 7
12 Expansion Slots

iveStar's Korean-built

FS286 is an IBM PC AT-
compatible with a number of
unique features. The unit
comes with 12 expansion slots
(six 16-bit and six 8-bit)
backed up by a 242-watt
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SYSTEMS
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The Amswrad PC 1512,

a low-cost PC clone.

power supply. FCC-approved.
the FS286 also comes stan-
dard with one megabyte of
RAM (expundable to 16
megabytes) and five halt-
height peripheral drive slots
(four external and one inter-
nal). A L.2-megabyte or
360K-hyte floppy disk drive is
included in the base unit.
The FS286 runs at 8 MHz
(software switchable to 6
MHz7) and has a built-in
clock/calendar. MS-DOS 3.1
is included with the system,
and it has a three-year
warranty.
Price: $1695 with single flop-
py disk drive.
Contact: FiveStar Electronics
Inc.. 12900 Valley Branch
#400. Dallas, TX 75234, (214
484-4850).
Inquiry §99.

Low-Cost 655C02
Single-Board Computer

he LCM-32 from Intrep

Corporation is a low-cost
single-board computer that
uses the 65S5CO2
microprocessor. the CMOS
version of the 6502, The
board includes 8K bytes of
CMOS RAM and a 28-pin
socket for including an ap-
plications program in
EPROM.

The LCM-32 has 32 in-

dividually programmable /O

lines. with four CMOS 6522
16-bit timer/counters. Two
standard 26-pin headers are
provided for connection to the
outside world. and there’s an
on-board S-volt DC regular so
that the system can be
powered via a battery or wall
transformer.

Price: $56.95.

Contact: Intrep Corporation,
874 Jackson St.. PO. Box
5381, Napa. CA 94581, (707)
224-6000.

Inquiry 600.

Pocket-Size
6800 System

H and Held Products has
rolled out the Advanced
Pocket Computer (APC). a
6800-based computer for ap-
plications that require the
ultimate in portability.
Measuring just 5.1 by 3.1 by
1.1 inches. the APC weighs
10 ounces and gets its power
from a standard 9-volt
alkaline battery. It has a full
alphanumeric keyboard. a
2-line by l6-character liguid-
crystal display, and 64K bytes
of RAM.

The APC is programmable
using its own BASIC-like
language. It can also be used
as a full-function calculator
and can be programmed with
up to cight different alarms
using its built-in
clock/calendar.

For those who want to

develop their own custom ap-
plications, the company also
offers plug-in EPROM
memory modules in four dit-
ferent sizes. Other options are
available as well.

Price: $295. 16K EPROM
module. $39: 32K EPROM
module. $69: 64K EPROM
maodule. $139: 128K EPROM
module. $249: 32K RAM
with battery backup. $179: bar
code interface. $200:
RS-232C interface. $95.
Contact: Hand Held Pro-
ducts. PO. Box 2388,
Charlotte. NC 28211, (704)
541-1380.

Inquiry 601.

Three Spe—edy AT
Clones

he Master Series from

Intronics includes three
high-speed 1BM PC AT
clones. The top of the line is
the AT/I2. which runs at a 12
MHz. With a software-
switchable speed between 6
and 12 MHz. the AT/I2 15
able to run all AT compatible
software. The AT/12 comes
with one megabyte of RAM.
a single 1.2-megabyte tloppy
disk drive. and a combined
fNoppy/hard disk controller
that can drive two floppy and
two hard drives. It also has
cight expansion slots (six
16-bit. two 8-bit) and a
200-watt power supply.

The AT/10 runs at 10 MHz
and comes with S12K bytes of
RAM. Otherwise, it's con-
figured identically to the
AT/12. Finally. there's the
AT/I0 Mini. a slightly
stripped-down version of the
AT/10. The Mini also runs at
10 MHz and has six instead
of eight expansion slots. This
results 1 a system with a
smaller footprint than the
other maodels.

Price: S2895 (AT/12): $2595
(AT710): $2495 (AT/I0 Mini).
Contact: Intronics Computer
Corp.. 1212 Knoxville St..
San Dicgo. CA 92110, (800)
422-3366.

Inquiry 602.



We Invite You to Compare...

The EVEREX Difference:
Compatibility, Reliability and Performance.

Buy modems from the company that has one of the most extensive and
in-depth product lines in the industry — EVEREX. Over 400,000 boards /
shipped and still working strong.

If you can find a 2400 Baud modem with better compatibility, reliability \
and price/performance ratio, buy it! We're so confident in our products
that we offer a 30 day money back guarantee.

EVERCOM II Leading Edge EVERCOM 24 Lcading Edge
Features 1200 Baud  Model “L” Features 2400 Baud  Model 1

* Hayes® AT compatible YES YES * Hayes® AT compatible YES YES

* 300/1200 baud YES YES * 300/1200/2400 baud YES YES

* SW VOL control YES NO * Runs in slot 8 of IBM XT* YES NO
* Runs in slot 8 of IBM XT* YES NO * Runs with all versions of

* Runs with all versions of Smartcom II* YES NO

Smartcom II° YES NO * Runs with multi-line phones YES NO

* ROM test on command YES NO * Phone-off-hook detect YES NO

* Simplex communication YES NO * Auto data-to-voice switching YES NO

* Phone-off-hook detect YES NO * Allows “at” in lower case YES NO
* Auto voice-to-data switching YES NO * Format (speed & parity)

* Format (speed & parity) ID on command YES NO

ID on command YES NO * Speed Mismatch message YES NO

* Speed Mismatch message YES NO * Adaptive dialing YES NO

* Works with call waiting YES NO * Leased line operations YES NO

* Programmable response to DTR ~ YES NO

* CCITT guard tones YES NO

* Self-test (RD1) YES NO

* Installation program YES NO

1-800-821-0806  1-800-821-0807 (in CA) __ﬁ“—VER E *
. —— T

48431 Milmont Dr., Fremont. CA 94538 EVER for EXcellence ————— =7 L

EVEREX. EVER for EXcellence and EVERCOM are trademarks of EVEREX Systems Inc . 'Leading Edge i a registered trademark and Model "L" Series s a

trademark of Leading Edge Products inc. *Hayes and Smartcom Il are registered trademarks of Hayes Microcomputet Products. Inc. *IBM XT is a trademark of
International Business Machines Corp. ©1986 EVEREX Systems. Inc. All rights reserved Inquiny 104 for End-Users. Inquiry 108 for DEALERS ONLY
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Oasys Rolls Out
Laser Printer

he LaserPro 814 from

Oasys is an eight-page-
per-minute laser printer that
uses the Ricoh print engine. It
comes standard with 1.5
megabytes of RAM (expan-
dable to 3 megabytes) and is
compatible with the Hewlett-
Packard graphics language.

The 814 emulates the HP
LaserJet Plus, HP 7475A, Ep-
son FX-80, Diablo 630, ANSI
3.64, and a standard line
printer.

Office Automation Systems’
proprietary EXPRESS com-
mand language is also includ-
ed with the 814. EXPRESS
allows users to access all
printer features using English-
like commands. Also included
is the Pyramid Font System, a
custom font-generation system
that allows you to vary
parameters such as typeface
and point size through direct
commands. OASYS claims the
PFS reduces the need for ad-
ditional font cartridges.

The LaserPro has a duty
cycle of 10000 copies per
month and a rated life of
600000 copies before over-
haul.

Price: $5650.

Contact: Office Automation
Systems Inc., 8352 Claire-
mont Mesa Blvd., San Diego,
CA 92111, (619) 576-9500.
Inquiry 603.

Wise Old Owl
SCSI Hard Disk Drive

ebec has introduced two

5%-inch hard disk drives
for the Small Computer
System Interface (SCSI). The
Ow! 111 Model 40 is a half-
height drive with a formatted
capacity of 40 megabytes; the
Owl I Model 80D is a full-
height hard disk with a for-
matted capacity of 80
megabytes.

Both models incorporate
controller and drive elec-
tronics on a single circuit
board. The Owl III drives use
a rotary voice-coil positioner

with an average access time
of 40 milliseconds and a data
path that uses a dual-port data
buffer with 1:1 sector
interleave.

Because of the dual ac-
tuators, dual data path, and
the multiplexing capabilities
of the SCSI, Xebec claims the
drives are particularly well
suited for multiterminal/multi-
tasking systems.

Price: $750 (Model 40);
$1295 (Model 80D).
Contact: Xebec, 3579
Highway 50 East, Carson
City, NV 89701, (702)
883-4000.

Inquiry 604.

Two LED Printers
from Kaypro

K aypro's Page Printer I is
a nonimpact printer that
uses LED technology. Kaypro
reports that it has the print
quality of laser printers but
requires less repair and
maintenance.

The Page Printer I is rated
at eight pages per minute,
5000 copies per month, and
an average life of 300,000
copies between major
overhauls. The unit is con-
trolled by an 80186
microprocessor, has 128K
bytes of RAM, and can
emulate a Diablo 630. It has
a 250-sheet input hopper, a
250-page output stacker, and
can handle letter size, legal
size, and most standard
envelopes.

The panel of the Page
Printer I has a two-line by
16-character LCD that shows
machine status, current font in
use, possible system errors,
and notification of
maintenance or service needs.

The Page Printer II is an
upgraded version of the Page
Printer 1. Also 80186-based, it
has 1.5 megabytes of RAM
and can handle full-page bit-
mapped graphics (300 by 300
dpi) using HPGL (Hewlett-
Packard Graphics Language).
The unit also emulates a
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graphics plotter, the HP
LaserJet, and the Diablo 630.
Like its little brother, the
Page Printer II has a
250-sheet input hopper, a
250-page output stacker, and
can handle letter size, legal
size, and most standard
envelopes.
Price: $2995 (Page Printer I);
$3995 (Page Printer II).
Contact: Kaypro Corp., PO.
Box N, Del Mar, CA 92014,
(619) 481-4300.
Inquiry 60S.

A Galaxy of
Starcom Modems

COA Systems has in-

troduced a new line of
external and internal 1200-
and 2400-bps modems. All
are compatible with the Hayes
AT command set and meet
Bell 103/212A standards. The
external modems have con-
figuration DIP switches that
are easily accessible from the
front panel, eight LED status
lights, and a single RJ-1IC
jack. The internal modems
have dual RJ-IC jacks. All
models feature a built-in
speaker and a volume control
on the rear panel. All use an
8039 microprocessor and a
40-character command buffer.
Price: 1200 SE (external 1200
bps), $299; 1200 SH (internal
1200 bps), $249: 2400 SE
(external 2400 bps), $599;
2400 SB (internal 2400 bps),
$579.
Contact: SCOA Systems,
2100 Golf Rd., Suite 100,
Rolling Meadows, IL 60008,
(312) 640-8782.
Inquiry 606.

Multi-Com patible
2400-bps Modem

he Evercom-24 from

Everex Systems is a half-
slot 2400-bps modem that
offers full worldwide com-
patibility. Besides conforming
to Hayes and Bell 212A/103
standards, the unit also ac-
commodates European, Asian,
Australian, and South
American CCITT V.22bis

standards. The Evercom uses
adaptive equilization for im-
proved performance on noisy
communications lines and
comes with both installation
software and BITCOM com-
munications software. The
Evercom-24 includes built-in
diagnostics with local analog
loopback with self-test, local
digital loopback, and remote
digital loopback tests. For
users who install an Evercom
at both ends of the line, data-
to-voice switching can be
done automatically.

Price: $289.

Contact: Everex Systems
Inc., 48431 Milmont Dr.,
Freemont, CA 94538, (415)
498-1111.

Inquiry 607.

High-Speed
Laser Printer

he Talaris 1500 is a 15-

page-per-minute laser
printer with a resolution of
300 dots per inch and a full-
page bit-map controller for
mixing text and graphics. The
1500 features 21 standard
fonts and a dual-page buffer
in the 68000-based print con-
troller that comes standard
with 3.5 megabytes of RAM.
You can store up to 60 fonts
in the system, which is com-
patible with the Diablo 630,
Qume Sprint, and Tektronix
4014 printers.

The 1500 uses the Ricoh
LP4150 print engine, which
the company claims has a
lower maintenance cost than
comparable speed print
engines, and has a duty cycle
of between 5000 and 25,000
copies per month.

The unit uses Talaris’s
QUIC programming language
and is compatible with the
company’s other software
products.

Price: $11,990.

Contact: Talaris Systems Inc..
5160 Carroll Canyon Rd., PO.
Box 261580, San Diego, CA
92126, (619) 587-0787.
Inquiry 608.
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PRINCETON.T 13e

And much more:

Full EGA and CGA support. Princeton EGA monitors
bring you 64 brilliant colors and bright sharp images in
enhanced graphics mode, with 640 x 350 resolution.
Your EGA software never looked better. Plus our HX-12E
and HX-9E automatically switch from EGA to CGA mode,
when needed.

Compatibility. Princeton monitors are 100% compatible
with leading personal computers like IBM®, Compag®, and
more. No matter what system you have, there’s a Princeton
monitor that'’s right for you.

Quality Image. A .28mm dot pitch (the finest dot pitch of
all leading EGA displays), bright colors, and sharp
resolution give Princeton monitors a quality image that
cannot be beat.

Easy Viewing and I.r?onomlc Deslgn. Princeton
monitors are designed for easy use, t00. You get easy
viewing with the HX-12E’s black matrix tube and etched

‘Dot pitch is the measure of the distance between phosphors of like
color (dots) on the display screen. The smaller the dot pitch, the
closer the dots are to each other. Thus, there are more picture
elements which can be displayed or the screen which results in a
higher resolution.

nonglare screen. The lines are crisp, the characters sharp,
and the colors even, so you're more productive. Controls
are located on the front, where you can reach them.

Rellability. Princeton monitors are designed and
manufactured to meet your most demanding needs. Only
the finest components are used. The result: dependable
performance day in and day out.

Value. No other monitor gives you more for the money than
Princeton. Compare for yourself. Feature for feature there's
not a better value around.

Avallability. Princeton monitors are as easy to get your
hands on as they are easy to use. You can find them at
computer stores around the world.

Reputation. More and more, people are making Princeton
Graphic Systems their number one choice in personal
computer displays. Because people know Princeton delivers
the uitimate in compatibility, reliability, and performance.

R

IBM is a trademark of international Business Machine, Inc. Compagq is a trademark of Compaq Computer Corp.
Wall Street Journal is a registered trademark of Dow Jones, Inc.
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finest dot pitch
GA monitors.

And the finer the dot pitch,
the sharper the image.

g For the no-compromise enhanced graphics monitors, look for the

% Princeton Graphic Systems name. Princeton dellvers everything you

R = need in a quality EGA display, from crisp, clear, full EGA support to

i i WZ rugged reliability. When you choose Princeton you choose the best.
HX-9E. The first IBM compatible 9" high reso- HX-12E. The first IBM compatible high
lution color moritor to support EGA. Has a resolution color monitor to support EGA with a
.28mm dot pitch black matrix tube and etched .28mm dot pitch. The HX-12E builds on the
nonglare screen for sharp, crisp displays and award winning features of the HX-12 and
features a built-in tilt/swivel stand and features 640 x 350 resolution for sharp, crisp
green/amber switch. text and colorful graphics.

by

8 b

PRINCETON'

GRAPHIC SYSTEMS

AN INTELLIGENTY SYSTEMS COMPANY

601 Ewing Street, Bldg. A Princeton, NJ 08540, Telex: 821402 PGSPRIN, (609) 683-1660, (800) 221-1490, Ext. 1804
Inguiry 237 MARCH 1987 » BY TE 4



12.5-MHz PC
Accelerator

Orchid'.s latest 80286 uc-
celerator board runs at
12.5 MHz. The full-length
add-in board doesn’t require
that the system’s current pro-
cessor be replaced. and it can
be selected or deselected via
software. so the PCturbo
286¢-12 can work in systems
with soldered-in processor or
non-8088 processors such as
V20. 8086. 80186, or 80286.
The board comes with one
megibyte of RAM and can
support up to 4 megabytes of
EMS or extended memory. It
will also take an 80287 math
COPrOCEsSOr.

Price: S1499.

Contact: Orchid Technology.
47790 Westinghouse Dr.. Fre-
mont, CA 94539, (415)
490-8586.

Inquiry 609.

Fast88 Upgrade
Speeds PCs
icrospeed has introduced

M an cnhanced version of

it Fast88 accelerator for IBM
PCs and most clones. The
Fast88 speeds up your system
by replacing your micropro-
cessor with a faster 8088-2 or
an optional NEC V-20. It also
replaces the normal 4.77-MHz
system clock with a circuit
that allows the computer o
run at either 6.1 MHz. 6.7
MHz. or 74 MHz.

The Fast88 installs inside
the computer system unit
without using an expansion
slot. The new version allows
software switching of speed.
though an external switching
control module is optional.
Also included with the new
Fast88 is a device driver that
allows high-speed floppy-disk
formatting and copying.

Microspeed is also offering
an upgrade program for exist-
ing Fast88 users.

Price: S129: SI49 with V-20
option: SH9 with external
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control option: $169 with ex-
ternal control option and
V-20: S50 for upgrade for
existing Fast88 users.
Contact: MicroSpeed Inc..
5307 Randall Place. Fremont.
CA 94538, (415) 490-1403.
Inquiry 610.

Real-World Controll;/
Communicator

D esigned to interface with
up to 72 discrete inputs
or outputs (in groups of four)
and up to eight latchable in-
terrupts, PX-XIO from Step
Control Limited lets you con-
trol/communicate with elec-
trical apparatus or electronic
instruments such as test
equipment. assembly or in-
spection devices. robotics, or
process control.

The board can be con-
figured via jumper selection
of inputs and outputs in
groups of four, and the eight
interrupts can be wired to amy
[/O point on the board.

The PC-X10 comes with
software and documentation
for use with Microsoft
BASIC. Turbo Pascal. Lattice
C. and 8088 assembly lan-
guage. Five feet of ribbon
cable is also included.

Price: $445.

Contact: Step Control Lud..
910 St. Vincent Ave. Suite 4.
Santa Barbara. CA 93101,
(805) 966-9553.

Inquiry 611.

Dét—a' qutjisition
for 1-2-3 Users

icrostar Laboratories’

Data Acquisition Pro-
cessor is a single-stot add-in
card that works with Lotus
1-2-3 for real-time data /0.
Using an on-board 80186 pro-
cessor and a custom ROM-
resident multitasking operating
system. the board performs
complex real-time computa-
tions such as fast Fourier
transforms, digital filtering.
and thermocouple compensa
tion. The board then sends
the results directly to a 1-2-3

spreadsheet. The Duta Ac-
quisition Processor can sam-
ple at speeds as fast as 17.500
samples per second and can
process data 1000 times faster
than 1-2-3 alone. All data
manipulation is done by the
board. and results are but-
fered 10 prevent data loss. The
Data Acquisition Processor
comes with custom interface
software. Lotus 1-2-3 is re-
quired for operation.

Price: SI595 10 $2500 (de-
pending upon configuration).
Contact: Microstar Lab-
oratories, 2863 152nd Ave.
NE. Redmond. WA 98052,
(206) 881-4286.

Inquiry 612.

SCOA’s Multi-
Compatible Graphics
Board

he Star EGA from SCOA

Systems comes equipped
with 256K byvtes of RAM and
is compatible (through soft-
ware switching) with the IBM
Enhanced Graphics Adapter.
Color Graphics Adapter.
monochrome display adapter.
and the Hereules Graphics
Card. It provides graphics
resolution of 640 by 350 pix-
els in 16 colors using an
enhanced color display and
either 640 by 200 or 320 by
200 pixels in 16 colors using
a standard color display. The
board can be jumpered for
operation at 4.77. 6. 8. or 10
MHz and has a light pen in-
terface as well a connector tor
an RGB monitor and a stan
dard RCA video jack.

The Star EGA Plus adds a
serial and paralle! port o the
basic package.

Price: $499: $599 for Star
EGA Plus.

Contact: SCOA Systems.
2100 Golf Rd.. Suite 100.
Rolling Meadows. L. 60008,
(312) 640-8782.

Inquiry 613.

Taxan Color Card
for all Standards

he 557 Gold Card from

Taxan USA is designed
for total compatibility with all
software designed for use with
color. The board automatical-
Iy adjusts itself to accom-
modate the software you're
using and switches among
Color Graphics Adapter.
Enhanced Graphics Adapter,
and Taxan Graphics Adapter
mode. with a resolution of
640 by 400 pixels.

Although the 557 Gold
Card is matched to Taxan's
line of high-resolution
monitors, it will operate in
EGA and TGA on any moni-
tor with a 25-kHz scan rate.
Price: $495.

Contact: Taxan USA Corp..
18005 Cortney Ct.. City of
Industry. CA 91748, (818)
810-1291.

Inquiry 614.

Multifunction Floppy/
Hard Disk Controller

he SMC4013-PC from

Standard Microsystems is
a full-slot expansion card that
will control up to four disks:
two standard Winchester hard
disks and two S'%-inch floppy
disk drives. The board is
based on several of Stundard
Microsystenn™ own MOS
VLSI circuits, including the
HDCY224 Universal Disk
Controller. the HDCY226
Digital Data Scparator. the
HDCY223 Analog Data Sepa
rator Support Circuit. the
FDCY268 Floppy Disk Con
troller and Digital Data
Separator. the SMC30002
Personal Computer Interface
Circuit. and the SMC30501
Logic Array.
Price: S195.
Contact: Standard
Microsystems Corporation, 35
Marcus Blvd.. Hauppauge.
NY 11788, (516) 273-3100.
Inquiry 6I5.

contimied



ANNOUNCING DAC-EASY BASE
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Comexl-Sensi\'\ve Help
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PRICE

$49.95

REPORTS
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A POWERFUL RELATIONAL DATABASE THAT IS EASY TO
LEARN, VERSATILE AND BEST OF ALL, INEXPENSIVE!

Dac-Easy Base is indeed both powerful
and easy to use. It offers a multitude of
unique features to help you organize,
locate, and sort all kinds of alphabetic
and numeric data. Dac-Easy Base
continues the low price/high
performance tradition of the Dac-Easy
Series. With worldwide sales of over
300,000 systems, Dac-Easy has become
the new leader in software designed for
small businesses.

FLEXIBLE MENU SYSTEM
Dac-Easy Base is actually two systems
in one. If you are a novice you will
appreciate the special Beginner Menu
which contains the most commonly
used features for creating, editing, and
printing files. The more experienced
database user will find the Advanced
Menu allows instant access to each and
every one of the powerful routines. In
both menus, you are only a keystroke
away from the context-sensitive help
screens. The help screens in Dac-Easy
Base are so complete you may never
have to consult the accompanying 200
page manual.

EASY FILE AND REPORT CREATION
Design professional-looking data input
screens without leaving the menu
structure. There is no need for complex
programming. Once created, the edit
screen allows you to input and edit
your information in a matter of
minutes. Also attach special notes to
any of your records with the built-in
MemoWriter. The MemoWriter is the
perfect way to attach specific
information to a single record.
Custom reports are easy to create
without using the available

programming language. Column or
page-style reports can be created
quickly, and viewed on your computer
screen or printed to paper. As with all
reports generafed by Dac-Easy Base,
you can select which records will be
included in your report and how they
will be sorted. Special headings and
subtotals can be added to give you the
exact information you need.

GREAT FOR ADVANCED USERS

Yes, Dac-Easy Base is easy to use, and
it is also very powerful. An unlimited
number of records with up to 60 fields
per record, ability to access up to three
files at a time, date arithmetic
capability, formula fields for
calculations within files, dynamic
abbreviations, and keyboard macros
are just a few
of the powerful
features
available at
your fingertips.
Dac-Easy Base
can read and
convert dBASE
11 files and can
run DBASE i
programs.

30 DAY MONEY BACK GUARANTEE
Dae offers a 30 day unconditional guarantee on ali
products bought directly from Dac Software (less
shipping charges) There is a $10.00 restocking fee
if the disk envelope is opened
Minimum Hardware Requirements
IBM or other compatibles, 256K memory, MS-DOS or PC

DOS 2k or later, two DSDD drives, color or monochrome
monitor.

IBM and PC-DOS are registered trademarks of International
Business Mactnnes. MS-DOS is a trademark of MicrosSoft
Corp dBASE Il is a trademark of Ashton-Tale, In¢ Dac-Easy
is a trademark, and Dac-Easy Base 1s a trademark of Dac
Software. in¢

Ieguiry 80O

GREAT FOR THE HOME
There are unlimited uses for Dac-Easy
Base around the home. Keep track of
mailing lists, birthday lists, check-
books, household inventories, stamp
collections, recipes, client lists; and the
list goes on and on. Dac-Easy Base is
so easy to learn you will create your
first database in no time. Call now and
take advantage of the tremendous
benefits of organized data.

TO ORDER
CALL TOLL FREE

1-800-992-7779

(IN TEXAS CALL 1-214-458-0038)

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

Yes, please rushme ____ copies of
Dac-Fasy Base today. | have enclosed $49.95
(Texas residents add 791% sales tax) for each
copy + $7.50 for shipping.

Name

Company

Address = =

City

State Zp —

Phone

Computer Brand
* & & Method of Pavment & & & »

Check | Money Order

VISA T TAMEX | T MC

CODE 827

i
J
f



SOFTWARE @« PROGRAMMING LANGUAGES AND AIDS

Turbo Prolog Toolbox
Announced by Borland

he Turbo Prolog Toolbox

tor IBM PCs contains
over 80 tools, 40 sample pro-
grams, and source code. with
which you can build expert
systems, spreadsheets,
database systems. communica-
tions programs. and compilers
in Turbo Prolog. A report
generator enables you to print
reports that look the same as
the screen layout, and the
screen editor lets you create
screen /O functions. You can
also set up context-sensitive
help menus with windows
containing text and graphics.

For designing communica-
tions programs. the toolbox
offers vou a serial com-
munications sample program,
and guidelines are provided
for implementing the
XMODEM protocol.

Built-in predicates allow
YOUu o incorporate status lines
IO your program, construct
a terminal-emulation program,
and import data from other
programs. The source code is
provided for the predicates.

The toolbox also features a
parser generator, which vou
cian use to build a parser by
specifying the grammar for
the language that is to bhe
built.

Price: $99.95.

Contact: Borland Interna-
tional. 4585 Scotts Valley Dr.,
Scotts Valley, CA 95066,
(408) 438-8400.

Inquiry 616,

Creating Prototypes
on the Macintosh

P rototyper. a program for
creating prototyped ap-
plications, demonstrations,
and user-interface designs, has
been announced by
SmethersBarnes. You use win-
dows. pull-down menus. con-
ditional statements, arithmetic
operiations, sounds, and
scrolling graphices through a
step-hy-step process o create
the double-clickable. stand-
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Borlund’s Turbo Prolog Toolbox.

alone applications.

Price: $I185.

Contact: SmethersBarnes,
P.O. Box 639, Portiand. OR
97207. (503) 245-7270.
Inquiry 617.

Building Applicati‘ons _
with dBASE lii

ceidental Computer

Systems has announced
a dBASE application builder
and program-development tool
called dPTEMPLATE. It in-
cludes a toolkit of standard-
ized application program
shells, complete programs,
and callable procedures o
perform add. change. and
delete file functions.

The program shells provide
you with structured code that
you can modify. A Main shell
provides the program that
calls all subsequent functions.,
The ACDL shell provides
Add. Change. Delete. and
Look file functions. Submenu
ofters standard menu and
submenu functions, and the
Report shell is for generating
single or dual file reports.

The programs and callable
procedures include the Menu
program for main menus and
submenus, TTL title programs
that provide for long or short
title highlights and centering.
and MSG procedures that
center and display messages
in a standard or blinking for-
mat to the desired row.

You also get a library of 10
dBASE II1 utility programs.
which include Indent func-
tions with or without connec-
ting lines and line numbers,
Find functions for single or
multiple strings, Structure
with DOS options. DCopy
after dates. Change for string
replacement. dbTree for pro-
gram call reference. and
NDXKey to list a dBASE or
Clipper index with DOS
options.

The program requires an
IBM PC or compatible with
256K bytes of RAM and
dBASE 111.

Price: $96.

Contact: Occidental Com-
puter Systems Inc.. 21201 Ox-
nard St.. Woodland Hills, CA
91367, (818) 712-9011.

Inquiry 618,

Common LISP

T ransLISP Plus is a Com-
mon LISP system that in-
tertaces to Microsoft C and
runs on the IBM PC. The in-
terface to Microsoft C enables
you to customize LISP or
combine C functions with
LISP programs.

Over 400 Common LISP
primitives come with
TransLISP Plus. and vou can
create your own as well.
Thirty sample programs are
also included. along with an
integrated editor, a trace

facility. and cross-referencing.
Solution Systems reports that
YOU ¢an port your programs
to other Common LISP
systems on micro, mini, or
mainframe computers.

TransLISP. a smaller ver-
sion of the program. is
available for programmers in-
terested in learning LISP. It
includes a witorial, demo pro-
grams, and over 300
primitives. and it enables you
to write up to 12.000 lines of
code. An optional run-time
program is also available for
TransLISP Plus.

TransLISP Plus runs on the
IBM PC and compatibles with
320K bytes of RAM and a
360K floppy disk drive.
Price: $195 for TransLISP
Plus: $95 tor TransLISP ver-
sion: $150 for the run-time
version.

Contact: Solution Systems,
335 Washington St.. Norwell,
MA 02061. (617) 659-1571.
Inquiry 619,

;\da.Compiler
for the IBM PC

M eridian Software has
introduced an Ada
language compiler and
development system. The
company reports that AdaVan-
tage implements all Ada
language features. including
tasking, exceptions. fixed
point. generics. and separate
compilation. without addi-
tional memory or coprocessor
boards.

A set of wols for managing
an Ada program library
database is included with
AdaVantage. Utility packages
are also available that enable
you to interface with MS-
DOS. compute transcendental
math functions, and examine
the program environment.

AdaVantage runs on the
IBM PC. XT. AT. and com-
patibles.

Price: $129.95.

Contact: Meridian Software
Systems Inc.. 23141 Verdugo
Dr.. Suite 105, Laguna Hills,
CA 92653, (714) 380-9800.
Inquiry 620.
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WHY LOGITECH MODULA-
IS MORE POWERFUL

THAN PASCAL ORC.

APPRENTICE
PACKAGE

$

Separate Compilation
w/inter-module typechecking
Native Code Generation

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

Translator from Turbo and

ANSI Pascal

WIN A FREE TRIP TO

Switzerland
Wy

HOMELAND OF MODULA-2

Return your Modula-2 Registration Card or
a reasonable fucsimile? postmarked between
March 1, 1987 and May 31, 1987 to be included
in a once-only drawing!
Grand Prize: One week excursion for 2 in
Zurich, Switzerland including a guided tour of
ETH.the University where Modula-2 was
created by Niklaus Wirth. European custom-
ers may substitute a trip to Silicon Valley.
California.
Second and Third Prizes: LOGITECH C7
Mouse or LOGITECH Bus Mouse with Paint
& Draw software —a $219 value. absolutely
free!
=Write to Lagitech. Inc. for a registration card
facsimile.

Inyuiry 170

@ APPRENTICE PACKAGE $99

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

@ WIZARDS’ PACKAGE $199

This package contains our 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 finest debugging tool avail-
able anywhere, the Toolkit also includes our Post
Mortem Debugger, Disassembler. Cross Reference
utility and Version which keeps track of different
versions of one program. Our MAKE Utility figures
out module dependencies and automatically selects
those affected by code changes to ninimize recom-
pilation and relinking. We also provide source code
of our major library modules for you to customize —
or just play with.

WINDOW PACKAGE $49

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

ROM PACKAGE AND CROSS
RUN TIME DEBUGGER $299

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

Turbo Pascal is a registered trademark of Borland International.

WIZARDS
PACKAGE

$

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 California:

800-552-8885

e D00 OGO P BSOSO OISOIEIOGOOIOSONONOINOBTOIDS

YE ' Iwant the spelibinding power
So of LOGITECH Modula-2!

O Apprentice Packave $99
0O Wizards' Package S199
O Magic Toolkit $99
O Window Package S49

ROM Pkg/Cross RTD $§299

Add $6.50 tor shipping and handling. Calit. resideins

add applicable sales tay, Prices valid in U.S. only
Total Enclosed $

MasterCard

VISA [ Chechk Enclosed

Curd Number Fapiration Date

Signature
Nume
Address

City Siat

Phone

LOGITECH

LOGITECH. Inc
KOS Veterans Blvd. Redwood Citve C A 94003
Tel: 418-365-9832
In Furope:
LOGUTECH SA Switzerland
Tel: 41-21-879656 ¢ Telen 438 217 Tech Ch
In Italy:
Tel: 39-2-215-5622
08 00000000 0000000000008
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Digital Electronics
Analysis on the IBM
PC

icro-Logic 11 is a system
for designing and ana-

lyzing digital electronics. It
includes a mouse-driven
schematic editor, component
library editor. shape editor,
data channel. and clock
wavetorm pattern editors. The
schematic editor can handle
up to 1000 components or in-
tegrated circuit packages per
drawing. Spectrum reports.

The program offers a high-
speed logic and timing
simulator that enables you to
display simulation results in a
graphical torm that is similar
to logic analyzer displays. ac-
cording to Spectrum Software.
The simulator can handle net-
works of up to 10,000
cquivalent two-input gates.

Micro-Logic I runs on the
IBM PC. XT. AT, and com-
patibles with 640K bytes of
RAM.
Price: $895.
Contact: Spectrum Software,
1021 South Wolfe Rd.. Sunny-
vile, CA 94086, (408)
738-4387.
Inquiry 621.

CAD on the Mac

bvent has introduced
Space Edit, a three-

dimensional computer-aided
design program that runs on
the Macintosh. Abvent reports
that the size of your vector
based documents created with
Space Edit iy Iimited only by
the RAM in vour svsiem.

You can use @ mouse. a
araphic tablet. or a keyboard
tor input. and vou can output
to & variety of plotters and
laser printers without using
any special interfaces. since
Space Edit has built-in drivers
for many pen plotters. Your
drawings can be sent by the
clipboard to MacBraw, Mac
Draft. MacPalette. and other
programs. Space Edit offers
such capabilities as hidden
line removal, multilayvering,
and access to a three
dimensional fibrary.
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Micro-Logic I, a digital electronic design and analysis program,
i R 4 A

You can view objects from
many vantage points using
three perspective modes with
Space Edit. You can choose
to display your objects in wire
frame or in a solid format,
using the hidden-line removal
capability. The changes you
make to your objects
automatically update the arca
and dimension lines.

Price: $625.

Contact: Abvent. 9903 Santa
Monica Blvd.. Suite 268,
Beverly Hills. CA 90212,
(213) 659-5157.

Inquiry 622,

Data Acquisition
Software for $125

U nkelScope Junior is a
data-acquisition program
that can replace strip-chart
recorders, x-y plotters, or
oscilloscopes, according to
Unkel Software. The menu
driven program displays,
stores, and retrieves data, and
vou can port that data to
other programs as well. Cur
sor scrolling techniques are
teatured. enabling you to
move two independent cursors
through stored data with the
cursors” numerical voltage and
time values displayed.

UnkelScope Junior requires
an IBM PC. XT. AT, or a
compatible running MS-DOS
or PC-DOS 2.0 or higher.

¢ SCIENTIFIC AND E

+

Ll

You also need a data-
acquisition board and an [BM
graphics board or compatible.
Price: S125.

Contact: Unkel Software Inc. .
62 Bridge St.. Lexington, MA
02173, (617) 861-0181.

Inquiry 623,

Macintosh Statistical
Analysis

S ttView 512+ cnables
you to perform statistical

analysis, including descriptive
and comparative statistics,
multivariate factor analysis,
and nonparametric tests. The
program runs on the 512K
RAM Maucintosh and vou can
import data from other
Macintosh applications, using
text files or the clipboard.
Using text files. you can
gather data trom other
computers.

With StatView 512+, vou
can define variables. run
analyses. and produce graphic
views in table, scattergram,
line chart. pie chart. or box
plot form. Any changes you
make to variables, specifica-
tions, or presentations are
automatically recaleulated by
the program. You can also
enter alphanumeric data.
Price: $349.95.

Contact: Brainpower Inc..
24009 Ventura Blvd..
Calabasas, CA 91302, (818)
884-6911.

Inquiry 624.

NGINEERING

Fast Fourier
Subroutines

pair of fast Fourier

transform subroutines.
written in assembly language
for the 8086 fumily. is
available from JW. Hartwell
and Associates.

One of the subroutines is
designed tor 16-bit integer
data and is vsed in real-time
applications when computa-
tion speed s important. Hart-
well reports that a forward
transformation of 1024 real-
valued samples typically re-
quires less than 150 ms. on a
6-MH/ [BM PC AT. and the
same sequence of points can
be transtormed in about 580
ms. on an 8088 running at
4.77 MHz.

The second subroutine s
tor single-precision floating
point data and requires an
8087 or 80287 coprocessor. It
is designed for uses in which
accuracy 1s important. Hart-
well reports that @ real-valued
sequence of 1024 points can
be transformed in less than
770 ms. on a 6-MHz IBM PC
AT with an 8-MHz 80287.
Price: SHY cach or $249 for
both.

Contact: JW. Hartwell and
Associates. P.O. Box 518,
Hillsborough, NC 27278,
(919) 732-7951.

Inquiry 625.

PlotSMITH

F ulton Findings has an-
nounced PlotSMITH. a
program that creates rec
tangular plots in ASCII from
data you enter by the
kevboard or through disk
files. You can show 10 sets of
data with up 1o 250 points.
The files PIotSMITH creates
are in ASCIL tormat.

PlotSMITH runs on IBM
PCs with 256K RAM.
Price: $59.
Contact: Fulton Findings.
1251 West Sepulveda Bhd..
Suite 800, Torrance. CA
90502, (213) 518-5045.
Inquiry 626.

continued



« To sumup nwy feelings about this mouseé
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 to it.

MAXIMUM COMPATlBlLlTY

The programmah\e LOGITECH Mouse
works with virtually ALL hardware and application
software-
BEST MOUSE TECHNOLOGY

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

BEST MOUSE FOR GRAPHICS & CAD

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

EST MOUSE FOR DESKTOP

PUBLISHING

Ergonomic styling is a must for all mouse-
intensive desktop publishing applications. High
resolution is essential for high-reso\ution screens.
BEST MOUSE FOR SPREADSHEETS &
WORD PROCESSING

The smooth-tracking LOGITECH mouse isa
product‘wity 1ol for all types of data entry and
editing. We've even created a special mouse inter-
face for 1-2-3 which makes 1-2-3 users up o 30%
more producti\-'e‘.

BEST MOUSE SOFTWARE

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

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

Inquiry 17

ouse,with Plus
| with some of the
market, al very €

software, packaged
applications on the

H Mouse with pPC Pa
aint set available for
llet of 16 colors,
& embellish files

is the most advanced
PC. It offers 11 type fo
and the ability t0 import an
er applications.

{TECH Mouse pa

kstation. Generic
d performance
d CADD at an unbe

into a complete

high resolution
from your dot matr

se packaged with
1CADD. Together they
s toolkit for com-

bining freehand and technical

LOGITECH BUS MOUSE
$149 with LogiPaint

100% Microsoft Bu
as all the features
C7 MOUSE. plus it
on your computer
1t comes standarc
Plus Software and

for other periphe

marhs of Lotus Develol
Generic Software. 1ne.

.................O.......
YES' 1 want the opm-mechunicul
o LOC ITECH Mouse!

a LOGITECH C7 Mouse W Drivers $99
a LOGITECH C7 Mouse

w/Plus Softwaic $119
m} LOGITECH BUS Mouse

w/Plus Software and LogiPaint $149
Additional Software
(withC7 and Plus or Bus Mouse and Plus.)
jm] LOGIPAINT $149
0O LoOG ICADD S189
] LO(:H’A\NT—&-DRAW $219

Add $0.50 for shipping and h:mdlin.'..Cnlif.rcsidenls
add applicable sales tax. Prices valid in US.only.

Total Enclased $——
30-Day saney-Back Guaranted -Year Warranty
To place a credit card order call our

special toll-free number:

800-231-7717

Call toll-free in California:
Ovisa O MasterCard [} Check Enclosed

Eu;&ﬁ‘r\m;hcr - Ex;{ilj;;ligoniiiu}

Signature

Name

Address

City “Sue

Zip — Phone

DEALER INQUIRIES WELCOME

LOGITECH

LOGITECH. Inc.
%05 Veterans Bivd. Redwood Citv.CA 94063
Tel: 315-365-9852
In Europe:
LOGITECH SA.Switzerl'.md
Tel: 31-21-879656 ¢ Telex 458 217 Tech Ch
In ltaly:
Tel: 31-21-K79656
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Risk Analysis
and Simulation

RISM uses probabilites

and simulation techniques
to enable you to model uncer-
tain or risky situations. It
makes use of Monte Carlo
simulation and lets you define
the modules with graphic
representation of probability
distributions and a high-level
programmable modeling
language. Prism’s output
shows potential risks and
payoffs, and you can also
generate a spreadsheet of
results.

The program runs on the
IBM PC. XT, AT. and com-
patibles with at least 512K
bytes of RAM.

Price: $895.

Contact: Tempus Develop-
ment Corp., 1941 North Ver-
mont St., Arlington, VA
22207-9990, (703) 522-3780.
Inquiry 627,

Linking Laptops
and IBM PCs
he Brooklyn Bridge lets
you transfer files between
3'%-inch disk laptops and
5%-inch disk IBM PCs. Ac-
cording to White Crane
Systems, the program
transfers files at 115,200 bits
per second, attaining a
throughput of 10K bytes per
second.

Besides transferring files,
you can use the program to
edit on a remote machine, ac-
cess remote drives from
within a program, and direct
ouput to a laser printer, plot-
ter, or other device.

One IBM-compatible serial
port is required on each
machine. The program comes
with one disk for each system
and a connector cable for 9-
or 25-pin models.

Price: $129.95.

Contact: White Crane
Systems, 6889 Peachtree In-
dustrial Blvd., Suite 151, Nor-
cross, GA 30092, (404)
454-7911.

Inquiry 628.

WHAT'S NEW
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PRISM provides risk analysis using Monte Carle simulation.

Bistribation 1 parsal
§ tandand lb.:umcll-.

Two Word Processors
for the IBM PC

C elebrity and ProofWriter
are word processors that
feature spelling checkers and
mail-merge capabilities. Both
require an IBM PC or com-
patible with 256K bytes of
RAM.

Celebrity offers a
calculator, an appointments
and reminder calendar, a
forms and reports system with
mail-merge functions, a file-
cabinet capability, and macro
and command-file capabilities.
The program also enables you
to work in up to four win-
dows simultaneously.

Price: $89.95.

Contact: Good Software
Corp., 5429 LBJ Freeway.
Suite 720, Dallas, TX 75240,
(214) 6085.

Inquiry 629.

P roofWriter offers word
processing in color and

foreign language and scientific
symbol capability. Optional
versions enable you to print
symbols that aren’t included
in the IBM PC character set,
and a character generator lets
you construct any printed
symbol on a dot-matrix
printer.

Other options offered by
ProofWriter include underlin-
ing, superscripts and sub-
scripts, software-generated
shadow and bold type, italics.
condensed print, and page-
numbering options. Proof-
Writer's editor offers
WYSIWYG (what you see is
what you get) word process-
ing, which gives you desktop
publishing mark-up
capabilities.

ProofWriter is available in a
standard version for use with
the IBM PC character set and
an international and scientific
version. Other versions are
available for a variety of
boards.

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 everv 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 (ar 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.

OTHER

Price: ProofWriter. standard
version, $250: international/
scientific version, $125: other
versions range from $300 to
$475.

Contact: Image Processing
Systems. 6409 Appalachian
Way. PO. Box 5016. Madison,
WI 53705, (608) 233-5033.
Inquiry 630.

Mathematical Tool
with Graphics

ompMath is a menu-

driven mathematical pro-
gram that runs on the IBM
PC and compatibles with
256K bytes of RAM and PC-
DOS or MS-DOS 20 or
higher. It covers general
mathematics. complex
arithmetic, matrix operations,
engineering, and basic
statistics.

You can create two-
dimensional statistical and
vector operation graphs in
cartesian and polar coor-
dinates. The mathematical
program also enables you to
store and retrieve numerical
data disk files for basic
statistical analysis.

An IBM color graphics
adapter or equivalent is re-
quired to run CompMath.
Price: $59.95.

Contact: Esoft Software, 444
Colton Rd., Columbus, OH
43207, (614) 491-0832.
Inquiry 631.

Photographic
Switcheroo

In the What’s New section
of our December 1986
issue, we mistakenly
swapped two photos. The
screen pictured on page 30
was produced by Stella
Business Graphics and
should have run on page

| 32. The screen on page 32
was produced by VCN
Concorde and should have
been on page 30. Our

| apologies to all, and par-

| ticularly to Stella Systems
and Visual Communica-
tions Network.
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d overnight delivery

16, 8 & 4 MHz Clock Speeds 1 Mb

am Memory ¢ 80386 Based CPU ®
ne 40 Mb Hard Drive (w/controller) ®

ne 1.2 Mb Half/Height Floppy Drive ©

Expansion Slots ® Compag 101 Key
nhanced Keyboard  One Serial One
arallel » Color or Monochrome
wailable as Option.

Purchase Price: $5,349

ease For $203 per month

Blue Chip/

by Hyundai
IBM PC/XT
Compatible

® 512K Ram Memory e 4.77 MHz »
One 360K Half/Height Floppy Drive o
Six Expansion Slots e Low Profile
Keyboard  Serial / Parallel Ports ¢ 130
Watt Power Supply @ High Resolution
Monochrome and RGB Dispiay Card
Standard.

» Purchase Price: 5649

© 640K RAM Memory o 80286 Based
CPU © One 30 Mb Hard Drive
(w/controller) e One 1.2 Mb Half/
Height Floppy Drive e Seven Expansion
Slots e Compaq Keyboard e Graphics
Card e One Parallel Port ® Free 90-Day,
On-Site Service Contract e Color or
Monochrome Availabie as Option.

* Purchase Price: $3,799

Lease For $150 per month

Lenith 1-181
Laptop (Dua Fioppy)

» 640K RAM Memory « CMOS 8088
Running at 4.77 MHz e Two 720K 3.5”
Floppy Drives e Supertwisted Backlit
LCD Screen ¢ RGB/Monochrome
Composite Card ® One Parallel and
Serial Port e Clock Calendar e External
Floppy Drives Optional e Carrying Case
Included

* Purchase Price: $1,849

Lease For $79 per month

Includes Multi-Sync Monitor

NEC APC IV-40 Mb
AND EGA CARD

» 80286 Based CPU ¢ 640K RAM
Memory e 6 + 8 MHz Clock Speed
1.2 Mb Floppy Drive ¢ 40 Mb Hard
Drive ® NEC MultiSync Monitor ¢ EGA
Display Card 8 Expansion Slots ¢ (2)
Serial and (1) Parallel Port ® 213 Watt
Power Supply ® MS DOS and GW Basic
Included e 1 Year Warranty

¢ Purchase Price: $3,695

Lease For $145 per month

Model D

* 512K RAM Memory e 12008
Internal Modem © Two 360K
Half/Height Floppy Drives ® Four
Expansion Slots ¢ Keyboard e Text
Display Card ® Monochrome Monitore
One Serial and Parallel Port »
Software Bundle ¢ Color Monitor
Option Available.

® Purchase Price: $1,375

Lease For $59 per month

Free overnight delivery on software
for all your iBM PC applications!

Enhanced Leading Edge

Toshiba Laptop
T-1100 Plus (Dual Fioppy)

* 640K RAM Memory e CMOS 80C86
Running at 7.1 MHz « Two 720K 3.5”
Floppy Drives ® One Expansion Slot ¢
TOSHIBA Keyboard e LCD Display ®
Color Graphics/Monochrome Composite
Card * One Parallel and Serial Port ®
Clock Calendar © External Floppy Drives
Optional.

* Purchase Price: $1,849

Lease For only $79 per month

Toshiba 3100 Laptop

» AT Power in a Compact Size  Gas
Plasma Screen e 8 MHz e 640K Ram
Memory e One 3.5 720K Floppy Drive
10 Mb Hard Drive e Parallel/ Serial Port.
¢ Purchase Price: $3,699

Lease For $146 per month

New NEC Multispeed
Laptop

» Supertwisted LCD Screen « 9.45 +
4.77 MHz clock speeds ¢ 640K Ram
Memory e Two 3.5” 720K Floppy Drives
o CALL FOR PRICE

= 50FT

10 Bi-County Blvd., Dept. 543
armingdale, NY 11735

lew York » 516-249-8440  SanFrancisco * 415-621-4411

To order, call our National Hotline:

1-800-645-3491

NY STATE: 1-800-235-6442 (516) 243-8440

Boston « §17-247-6406  Chicago 312.372.0939  Boca Raton ¢ 305-492-3300

To Receive Technical Assistance,
call: (516) 249-8440

Customer Service:

1-800-431-9037 NYS: (516) 249-8440

Houston « 713.227-0201  Europe s 02083 4864

s
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g MANAGING LOTUS PC MOUSE WITH 8
< YOUR MONEY HAL DR. HALO Il 8
b4 M Use English-fike commands for Movement at your fingertips. <
b Personal Finance Package easier use of 1-2-3. The #1 selling optical mouse ©
¢ by Andrew Tobias complete with pad and software. &
© s ©
g NOW ONLY s11 5-00 NOW ONLY 115-00 NOW ONLY ‘119.00 8
©
gooooooooooooooooooo0000ooooooooooooooooooooooooooooooooooooooooooooooooooooo
WORD PROCESSING Punctuation &Style ... 75 DATABASE MGMT. Microsoft Multiplan ... 119
DisplayWrite IV ... .... $359 TurbolLightning....... 53 ADD-ONS Smart Integrated .. . . . .. 475
EasyWriterll ......... 209 WordFinder ......... 55 CHpPer.............. $349 SupercalciV(NEW).... 285
MicrosoftWord3. .. ... 279 WordPerfectLibrary... 69 ciout2. ... ... 139  Symphony........... 459
Multimate ........... 259 dGraphW ........... 149
Multimate Advantage .. 309 pATABASE MGMT. Ext Report Writer . . . . .. 99  SPREADSHEET ADD-ONS
OfficeWriter ......... 245 Genifer ............. 229 Cambridae S dsheet
PFS Professional Write. 115 Cornerstone ......... $ 69  Quickcodetll. .. 149 aAn I’II gte preadshee e
Volkswriter3 . ........ 147 dBaselllPlus ........ 419 AQuick Report .. ....... 149 HALna yst ...l ]
Word Perfect . ........ 209 dBaselllLanPak..... 629  Aicksilver . ... 459 HAL......... 000005 al
Wordstar ............ 179 gggvgefggemanlﬁ Fie ™ 51322 h?tlésnﬂepon Writer ... ... 28
K ... 239 rofessional File . . G saaa506q000080
Wgﬁg:g ;68(? ? _______ 245 Paradox............. 449 ?::EE::A%"'EEI.‘)E" Quickcodefor1-2-3.... 85
Wordstar 2000 Plus .... 295 Powerbase .......... 185 — Sideways ............ 45
XY Write Il S219 Q&AL 245 Ability .............. $ 69 SmartNotes ......... 49
""""" R:Base5000 ......... 265 Enable.............. 349  SpreadsheetAuditor ... 99
WORD PROCESSING R:BaseSystemV .. ... 359  FirstChoice.......... 95 SQZ...........o....
ADD-ONS Reflex . ............. 95 Frameworkll......... 419
FancyFont .......... $139 Revelation........... 519 Lotus1-23........... 329
FASTBACK— LOTUS REPORT
A low cost WRITER- SIDEWAYS—
alternative to tape The next step for Now you can

backup hardware.
Back up 10 Mb in
less than 8
minutes using 5"

the Power User!
Format your own
reports, forms and
mailings using

create extra wide
printouts of your
spreadsheets without
the mess of staples,

diskettes. 1-2-3 files. glue or tape.

only only only

$95 $99 $45

DESKTOP PUBLISHING CADICAM PROJECT MANAGEMENT MISC/UTILITIES
Click Art Personal AutoCAD25........ $2249  Harvard Total 2 Low Price Call CarbonCopy........ $139
Publisher.......... $115 AutoCADBasic .. ... 247  Microsoft Project .... 237 ConcurrentPCDOS .. 259
ScLaserPlus......... 349 Drafix1............. 233 SuperProjectPlus.... 295 CopyllIPC.......... 35
Spelibinder Desktop GenericCAD ........ 118  Timeline............ 235 Crosstalk XVl ....... 99
Publisher.......... ProDesignil ........ 179 FINANCIAL Dan Bricklip‘s Demo .. 65
GRAPHICS LANGUAGES - Disk Optimizer. ...... 35
- Managing Fastback ........... 95
Chartmaster ......... $215 BASICCompiler(MS) .  $245 Your Money . ... .. Special Homebase.......... 45
Diagram Master ... ... 195 CCompiler(M$)(4.0) .. 279 pojjars N'Sense . . . . . . $107 MicrosoftWindows... 67
Energraphics (New). ... 309 COBOL Compiler(MS) 425 Norton Commander .. 49
FreelancePIus . ... . .. 319 FORTRAN Compiler ACCOUNTING Norton Utilities .. . . . . 55
Graphwriter Combo ... 305  (MS)....... TEELEE 217 BPIENty ........... PCDOS32......... 85
Harvard Presentation .. 249 LatticeCCompiler ... 259 o,05 terAssociates . 349 Prokeyd.0 .......... 79
Map Master . ......... 229 MacroAssembler(MS) 97 ooy iUS) Remote ............ 99
Microsoft Chart. ... . .. 179  PascalCompiler(MS) . 183  hoopqq "7 L 49 Sidekick............ 47
SignMaster.......... 149 ?“'CEB:’.S'C(MS) """ 1% Great Plains. .. ...... 447 Superkey ........... 45
T'Ug gs;c i (oivs BGE Open Systems(3.0) ... 417 Traveling Sidekick . . . . 55
M soen_ 2 plus BCD Real World4.0(New) .. 379 XTREE............. 39

2 NEW FREE CATALOGS.

* Brand new Programmer’s Language and Utilities Guide » A
convenient and valuable listing of timesaving tools for the
programming professional ® Complete with product description

Circle #400 on

CALL TODAY!

1-800-645-3491

® Brand new Productivity Guide @ Full line catalog of software
enhancements for the business professional ® Full descriptions of
templates, memory management, menu management, backup

software, training, and much more.

reader service card.
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r5 YEAR WARRANTY h

Look for the items printed in red
to identify Logicsoft’s own line of
computer hardware products.
They are fully compatible with, but
priced well 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.

J

\—

g Sale! Save 50 h

NEC MULTISYNC MONITOR
WITH SWIVEL BASE

The resolution solution, This state of
the art color monitor scans all
frequencies between 15.75 KHz and 35
KHz allowing compatibility with all
current color graphics boards. The last
color monitor you'll ever need.

Our regular tow price 5599

VIDEO-7 VEGA BOARD

Take full advantage of the NEC
multisync monitor color capabilities.
The Vega Y2 card supports resolution up
to 640 x 350. Includes Monochrome
Graphics, Color Graphics, Hercules
Graphics and Enhanced Graphics.

High technology at a low price.

Our regular low price

If purchased Buy both and save $50

888

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

Hurry—sale ends March 31, 1987J

873

PRINTERS*

EPSON

EX 800 (80 column, 300 cps)

.............. Low Price Call!

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

FX-85 (80 column) Low Price Call!

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

LQ 1000 (136 column)

NEC

.............. Low Price Call!
LQ 2500 (136 column,
324cps)...... Low Price Call!
NEC
Pinwriter P-5 Series
.............. Low Price Call!
PinwriterP-6 ............ 489
PinwriterP-7 ............ 669
P6 Color Printer ......... 599 :
. : Multi-sync color
P7 ColorPrinter .. ....... 799 wiswivel base ... .. .. .. 599
OKIDATA PRINCETON GRAPHICS
182Plug&Play .......... 223 RGB HX-12(690X240) . . ... 449
192 Plus(IBM) . .......... 379 RGB HX-12E (EGAComp.).. 535
193 Plus(IBM) ........... 558 RGBSR12 ............. 569
290 Series . . ... . Low Price Call! RGBSR12P . ........... 689
2410PPlug&Play........ 1759 AmberMax12E ......... 159
PANASONIC QUADRAM
KX1091i ... ... 299 Amberchrome 12" .. ... .. 145
KX1080i ............... 219 Enhanced Graphics
KX1595 ... ............. 599 Monitor wiswivel ...... 525
TAXAN
:,%%';ﬁlgw g9 BOO127EGA ... 525
............ Y 29
Y go5  [2014"CGA............ 3
PIS351(BM) ............ 1049 ~ 11812"Green ........... 109
CITIZEN MULTI-FUNCTION BOARDS
MSP10 ................ 289 AST RESEARCH
MSP15 ................ 379 Six Pack Premium . ...... $309
MSP20 ................ 339 Six Pack Plus(384K) . .. ... 229
MSP25 ... .............. 499 Rampage w/256K ........ 249
Premier35.............. 509 Rampage (AT) w/512K . . . .. 449
Advantage(128K) ........ 359
ERINGENEUEEERS HOMiniHalfCard ... ..... 119
QUADRAM WOPlusHl. .............. 125
Microfazer Series COMPUTER PERIPHERALS
.............. Low Price Call! Overachiever512K .. ..... 349
LASER PRINTERS* LOGICSOFT
CANON
Laser Printer LBP8A1 . ... $1985
Laser Printer LBP8A2 . ... 3089
HEWLETT PACKARD
Laserdet .............. 2489
LaserJetPlus ......... 3199 :

e Logic Board (Lotus/Intel/
LaserJet500(+)........ 4299 Microsoft Expanded
PLOTTERS* memory specification) 189
HEWLETT PACKARD
TATSA . ... ... .. 1629
A 2 | R
HOUSTON INSTRUMENTS
DMP40 ............... 899
DMP41 ... ... ........ 2549
DMP42 ............... 2549  Logic (AST Compatible) Multi-
DMP51 ............... 3849 function Board w/QK 99
DMP52 ............... 3849  W/3B4K .. .. 155
DMP52MP ............ 4889
MONITORS* .

AMDEK 3
Color600RGB .. ........ $ 389 ]
Color722(EGAComp.) ... 499

Color725 .............. 559

12”Amber310A. .. ... ... 149 Logic (AST Compatible) AT

IBM Multifunction Board w/128K
ColorMonitor . .......... 545 (Expandable to20Mb) .. 199
Monochrome Monitor .. .. 225 Logic (AST Compatible)

Enhanced Color Display. .. 679

576K Ram Board ¥z Card

Circle #400 on reader service card.

wWiOK ... 59
W/I384K ... ... ........ 119
wisTeK . ... ... 139
Logic (AST Comp) {/O
MiniHalfCard ........ 105
TECMAR
Captain(384K) .......... 199
QUADRAM
Quadboard (384K). . ... ... 155
Silverboard .. ........... 155
Emswi/256K ............ 349

Liberty (AT) 128K (6-8 MHz) . 315
INTEL
Above Board (PS/AT)

wi28K ... ... Low Price Call!
(PC)w/B4K. . . . .. Low Price Call!
(ATYwWH28K . . . .. Low Price Call!
(PS)64K. .. .. ... Low Price Call!
(PS)256K. ... ... Low Price Call!

8087-2 Math Co-Processor . 179
8087-3 Math Co-Processor . 139
80287 Math Co-Processor . 199

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 . 209
LOGICSOFT
Logic (Hercules Comp.)

Color GraphicsBoard. .. 89

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

Logic (Hercules Comp.)

MonographicsBoard ... 99
PARADISE SYSTEMS
AutoSwitchEGACard . ... 359

Modular GraphicsCard ... 249

Color/Mono. .. .......... 139

QUADRAM

EGA Plus Graphics. .. .... 369

VIDEO 7

VEGA(Y2Card).......... 339

VEGA Deluxe(%2 Card).... 395

STB

Chauffeur .............. 209

EGAPlus .............. 309

TECMAR

GraphicsMaster. . ... .... 475

EGAMaster ............ 275

COMMUNICATIONS

BOARDS

AST

5251-11Plus ............ $655

525111, ... ............. 609

DCA

IRMABoard ............ 779

MODEMS

AST

Reach1200HalfCard ... .. $225

EVEREX

Evercomll.............. 149

HAYES

Smartmodem1200 .. ... .. 389

Smartmodem 1200B
w/Smartcoml|l ........ 359

Smartmodem2400 . .. .. .. 599
Smartmodem 2400B

w/Smartcomll ........ 549
LOGICSOFT

Logic (Hayes Comp.) 1200

Baud External Modems . 179
Logic (Hayes Comp.) 2400

Baud External Modem .. 309

VEN-TEL
PC Modem 1200 Half Card . 359
1200Plus. . ............. 329

PC Modem 2400 Half Card . 469
MOUSE INPUT DEVICES

MOUSE SYSTEMS

PCMouse w/DR Halo 2. . Special
MICROSOFT

Microsoft Mouse (Serial) .. $135
Microsoft Mouse(Buss) ... 125

SURQGE PROTECTORS
KENSINGTON MICROWARE

MasterpiecePlus ........ $119

CURTIS
Diamond............... 39
Emerald ............... 36
Ruby ............... .. 59
KEYBOARDS

KEYTRONIC

5151(Deluxe) ............ $169
5153 (w/touchPad) ....... 279
3270PC................ 235
S5151(AT&T) ............. 189
KeytronicJr.5151 .. .. .. .. 169
MEMORY STORAGE

IOMEGA

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

BernoulliBox (20Mb) . ... 18399
Bernoulli Box (20 + 20) ... 2499
BernoulliBox Plus. . ..... 4199

HARD DISK DRIVES

Logic (Hayes Comp.) 1200B
Internal Modem with
Mirror (Crosstalk Clone)

Software .. ....... 129
Logic 2400B Internal Modem
2400B w/Software 299
PROMETHEUS
Pro-modem1200 ......... 279
Pro-modem 1200B
wi/software .. ......... 239
TOSHIBA
1200B Laptop Modem
(T1100PIus) . . ......... 329

MOUNTAIN COMPUTER

Hard Drive Card (20 Mb)
or(30Mb) . ... Low Price Call!

PRIAM CORP

60 Mb Internal Hard Drive

...................... 1389
InnerspacelD40Mb . .. ... 1349
PLUS +
HardCard10Mb ......... 399

HardCard20Mb......... 675
SEAGATE
1OMb Y2 HtInt .......... 465

20Mb Yz Htint .. ........ 48
30Mb Yz Htint .......... 53
20MbFullHY(AT) ........ 59
30MbFullHt(AT) ........ 74
40MbFullHt(AT) ........ 87
80Mb FullHt(AT) ........ 134
CORE

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

CARTRIDGE TAPE BACK-UP
IRWIN

Irwin 11010Mbint . ... .. .. 49
20Mbint . ... ... . ... 59
20MB325(AT)Ext.D... ... 77
LOGICSOFT

-‘A,L\__ p

Logic 60 Mb Internal Cartridge
Tape Backup Kit R 13
Logic 25 Mb Internal Cartridge
TapeBackupKit ....... 56¢
SYSGEN
image Tape Backup
1OMbInt ............. 78¢
Image Tape Backup
20MbInt ... ... ... ... 59¢
Image Tape Backup
20MbExt ............ 64¢
TECMAR
QICB0AT(Nnt) ........... 123¢

QIC 60 Ext Tape Backup . .. 157¢
QIC60 Host Adapter Card . 128
CORE

60MbExt .............. 159¢

FLOPPY DISK DRIVES

Panasonic 360K ¥z Ht... .. $11¢
Tandon TM-100360 K F/Ht. . 12£
Tandon TM-100360 K %2 Ht.  10£
Toshiba360K V2 Ht. . ... .. 11£

BACK UP POWER SUPPLIES

DATA SHIELD

S500WH(AT) ............. 569
800WL(AT) ............. 635

*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.
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® 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 o
Free 90-day, On-Site Service Contract
e Color or Monochrome Monitor
Available as Option.

* Purchase Price: $4,195

Lease For $171 per month

XT 286—20 Mb

* 6 MHz ¢ 80286 Based CPU » Zero
Wait States ® 640K ¢ 1.2 Mb Half/
Height Floppy ¢ 20 Mb Full /Height Hard
Drive ® Serial/ Parallel Adapter e Eight
Expansion Slots-(5) 16-Bit, (3) 8-Bit ®

IBM PC Enhanced Keyboard e Free S0-Day,

On-Site Contract e Color or Mono-
chrome Monitor Available as Option.
o Purchase Price: $3,199

Lease For $126 per month

IBM XT—20 Mb

® 512K » 20 Mb IBM Fuil Height Hard
Drive » 360K Floppy Drive Half/Height
» Eight Expansion Slots ¢ I1BM
Enhanced PC Keyboard ® Asynchronous
Communications Adapter ® Free
90-day, On-Site Service Contract o
Color or Monochrome Monitor Available
as Option.

 Purchase Price: $2,299

Lease For $98 per month

Free on-site service an

* 540K RAM Memory ® One 360K
Floppy Drive  Seven Expansion Slots ®
AT&T Keyboard e High-Resolution
Monochrome Graphics Card e High-
Resolution Monochrome Graphics
Monitor  Serial & Parallel Ports

* GW Basic and MS. DOS. Free
90-Day, On-Site Service Contract. Color
Monitor Optional.

o Purchase Price: §$1,699

Lease For $73 per month

Buy it today, use it
tomorrow on
orders totaling
over $100. Due to

-~ -
LOWEST PRICE
FREE ON-SITE SERVICE— COMMITMENT—
You receive 90 days of Because we are
free service at your facility the largest direct
on any purchase or lease distributor, our
of a system. Over 96 buying pbwer
authorized service centers allows us to offer
to serve you throughout the lowest possible
the U.S. with an avera prices on our wide
4 hour response time. range of products.
FREE OVERNIGHT DELIVERY— TOLL-FREE
CUSTOMER SERVICE—

=  On-line
computer system
allows instant

certain restrictions, access to
some bulk items customer
and orders under information.

$100 are shipped
UPS FREE (within
Cont. U.S.).

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

o

==
R ﬁmﬁm}g’ﬁi b

o =

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 for MasterCard, VISA, American Express. C.0.D., money order, check or PO's {please call for price verification) e No sales tax on orders shipped outsidz= N.Y, State « Please

add 2% for i and handling ($3.00 mini ) (int'l orders add'i) » We do not bill until we ship. All products covered by mig’s warranty. Defective merchandise may be returned for

= repair or exchange only. We do not guar'antee compatibility. Any goods retuened for. credit.are subject.to a 10% restocking charge. All prices and policies subject to change without notice.




"hen the ball point pen was introduced, it immediately
P bl * With Every dBase HI Plus,

pecame indispensable. Never again would you have to
truggle with leaky, messy fountain pens. The same is true Get a Cross wl'iting Instrument
or database management software. From its inception, FREE!

has become a necessary part of the business e e
ainstream. At least that’s what anyone who’s ever used Quantities Limited

is dBase,® outselling all other
atabascs combined. And with good
eason. dBase is more powerful, more
lexible, has more features and is eas-
r to use. And now it’s easier to learn
d more powerful than ever thanks to
s newest version, dBase 111 PLUS.
t that’s not all.

n honor of the dBase’s one
illionth sale, and for a limited time,
hen you purchase dBase III PLUS
rom Logicsoft we’ll include another
dispensable tool, the world famous
_ross® pen. A free gift from Logic-
oft, the world’s largest direct dis-
ibutor of computer products.
Logicsoft offers version guarantees
pn all software, free overnight deliv-
ry, corporate volume discounts and
ustom leasing programs making
s dStandard of the industry.
n fact, some people think we’re as
ndispensable as the products we sell.
r give away.

The Largest Direct Distributor
f Software and Hardware Products
...tn the World.

l_,800 645 349] Logicsoft is a Distributor for Over 250 Leading Manufacturers

and Publishers of Computer Products Including: Ashton Tate « AST
NY STATE: 1-800-235-6442 (516) 249-8440 « Compagq * Epson « Hayes » IBM + Leading Edge * Lotus » Microsoft
Customer Service 1-800-431-9037 NYS: 516-249-8440 « Okidata * Stagatt R Word Perfect
110 Bi-County Blvd., Farmingdale, NY 11735

Logicscht Europe BV: Baarsjesweg 224. Amsterdam Holland
EUROPE: 020-33-4864 FAX #516-249-5289




EVENTS AND CLUBS

EVENTS

Spring National Design Engineering Show
and Conference, Chicago, IL. Show
Manager, Spring National Design Engineer-
ing Show, 999 Summer St., Stamford, CT
06905, (203) 964-0000. March 2-5

Second International Conference on CD
ROM, Seattle, WA. Microsoft Corp., 16011
NE 36th Way, PO. Box 97017, Redmond, WA
98073-9717, (206) 447-1986. March 3-5

Hannover Fair CeBIT ’87, Hannover, West
Germany. Deutsche Messe- und Ausstel-
lungs-AG, Messegelande, D-3000 Hannover
82, West Germany, tel; (05 11) 89-1, telex:
9 22 728 messe d. March 4-11

Securicom 87: Fifth Worldwide Congress
on Computer and Communications
Security and Protection, Paris, France.
Securicom, 8, rue de 1a Michodiere, 75002
Paris, France, tel: 47.42.41.00, telex: 250303
PUBLIC X PARIS. March 5-7

FOSE ’87: Federal Office Systems Expo,
Washington, DC. National Trade Produc-
tions Inc., 2111 Eisenhower Ave., Suite 400,
Alexandria, VA 22314, (800) 638-8510; in
the Washington area, (703) 683-8500.
March 9-12

SMIA Meeting on Artificial Intelligence,
Puebla, Mexico. Sponsored by Mexican
Society of Artificial Intelligence. Mat. War-
ren Greiff, Department of Computer Sys-
tems Engineering, University of the
Americas, Apartado Postal 220, Sta.
Catarina Martir, 72820 Puebla, Mexico.
March 12-13

Tenth Annual PACS Computer Festival,
Philadelphia, PA. Stephen Longo, Philadel-
phia Area Computer Society, c/o La Salle
University, Philadelphia, PA 19141, (215)
951-1255. March 14

Computer Fair 11: People and Computers
Now, Kenosha, WI. David Kanecki, Applied
Computer Science, University of Wisconsin-
Parkside, PO. Box 2000, Kenosha, WI
53140. March 21

NGCA’s Computer Graphics ’87,
Philadelphia, PA. National Computer
Graphics Association, 2722 Merrilee Dr.,
Suite 200, Fairfax, VA 22031, (703)
698-9600. March 22-26

March 1987

Video Computer Animation at Compu-
graph Designs/MTI. Sponsored by
NYC/ACM SIGGRAPH and New York Uni-
versity. Ed Kramer, Compugraph Designs/
MTI, 885 Second Ave., New York, NY
10017, (212) 355-0510. March 24

Southcon/87, Atlanta, GA. Electronics Con-
ventions Management, 8110 Airport Blvd.,
Los Angeles, CA 90045-3194, (213)
772-2965. March 24-26

Third International Conference on
Creating Patient Information Systems
(Computerization of Medical Records),
Chicago, IL. Institute for Medical Record
Economics Inc., 121 Mount Vernon St.,
Boston, MA 02108, (617) 720-2229.
March 24-27

Student Computer Fair *87, Camillus, NY.
Boces Regional Computer Center, 6820
Thompson Rd., PO. Box 4866, Syracuse,
NY 13221, (315) 433-8319. March 28

Small Computers in Libraries 87, Ar-
lington, VA. Meckler Publishing, 11 Ferry
Lane West, Westport, CT 06880, (203)
226-6967. March 30-April 1

IEEE INFOCOM °87: Global Networks—
Concept to Realization, San Francisco,
CA. Izhak Rubin, 1IEEE INFOCOM '87,
6731 Boelter Hall, Electrical Engineering
Dept., University of California, Los
Angeles, CA 90024, (213) 825-2327. March
30-April 2

1987 IEEE International Conference on
Robotics and Automation, Raleigh, NC.
Harry Hayman, Exeter C3037, Boca Raton,
FL 33434, (305) 483-3037.

March 30-April 3

AIDD 27th Annual Convention and Tech-
nology Exposition, St. Louis, MO. Ameri-
can Institute for Design and Drafting, 966
Hungerford Dr., Suite 10 B, Rockville, MD
20850, (301) 294-8712. March 31-April 2

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

CLUBS

Coastal Area Atari Users’ Group and
BBS, David E. Warner, PO. Box 5098,
Biloxi, MS 39534; BBS: (601) 388-3490.

Amygdala, newsletter of the Mandelbrot Set;
Box 219, San Cristobal, NM 87564.

Fourth Generation (+), newsletter for SQL
and expert system users; Performance Com-
puting Inc., 25 East Washington St., Suite
1500, Chicago, IL 60613, (312) 984-0431.

Ada Information Clearinghouse Newsletter,
3DI139 (1211 Fern St., C107), The Pentagon,
Washington, DC 20301-3081, (703) 685-1477.

North American Amiga Users Group and
BBS, Box 376, Lemont, PA 16851, (814)
237-5511; BBS: (814) 339-6042.

Tugboat newsletter, Technical and User
Groups Network (TUG-NET), PO. Box 705,
Van Nuys, CA 91408-0705.

T1 PPC Notes, newsletter of the TI Program-
mable Calculator Club; PO. Box 1421,
Largo, FL 34294.

Business Software Users Group, 2252
Main St., Suite 15, Chula Vista, CA 92011,
(619) 423-0538.

ACCumulator, newsletter of the Amateur
Computer Club; Andy Leeder, Membership
Secretary, Church Farm, Stratton St
Michael, Norwich NRI15 2QB, U.K.

New York Personal Computer Inc.
(NYPC) user group, Suite 614, 80 Wall St.,
New York, NY 10005, (212) 829-5534.

Pasadena Commodore Computer Club
(PCCC), PO. Box 1163, Arcadia, CA 91006,
(818) 447-2212.

CADalyst, journal for AutoCAD users; PO.
Box 282, 810 West Broadway, Vancouver,
BC, Canada V5Z 4C9.

Adam User’s Group of San Diego Coun-
ty, 868 North 2nd St., Suite 242, El Cajon,
CA 92021, (619) 445-2400.

First Rochester Osborne Group (FROG),
Jim McCollum, 321 Executive Office
Building, Rochester, NY 14614, (716)
232-1272. m
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IBM5 new 2400 bps PC Modems

o1ve you an easy choice:

Stand-alone.
The IBM 5842
2.400 bps Modem.

2400 bps Modem

Either way, you can't go wrong.

With IBM’s new modeins and a personal
computer you can tap into information at a
very impressive 2,400 bits per second (bps).

That translates into a binary file transfer
speed of nearly 13 K characters per minute—
or over six pages worth. Now imagine the im-
pact that can have on your long distance tele-
phone bill.

But these new modems aren't just fast,
they’re also versatile. They can both send and
receive data asynchronously at speeds rang-
ing from 2,400 bps down to 75 bps.

Both modems are compatible with the pop-
ular “AT” command set, as well as the IBM
command set. And they have been tested for
compatibilit{I with ]ea(ﬁng PC communications
software such as Crosstalk™ X VI, Microsoft®
Access, Kermit, Smartcom® and Smartcom 11?

50 BYTE » MARCH 1987
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The Automatic Modems
These modems feature
Automatic Adaptive Equaliza-

tion at 2,400 and 1,200 bps—
which means they will continu-
ously fine-tune themselves to com-
pensate for changes and noises on the
telephone line. The result is, you can re-
ceive data over a wider range of telephone
line conditions.

Both modems also feature automatic or
manual answering and dialing. They’ll auto-
matically switch to pulse dialing if tone dial-
ing doesn’t work. They have automatic
redialing. And once a connection is made,
automatic speed detection. They also have
automatic detection of a voice or a failed call.

A Modem with a Memory of Its Own

The stand-alone IBM 5842 2,400 bps
Modem offers some additional features. It
can also send and receive data synchronously
at speeds of 2,400 bps or 1,200 bps. You'll
find extensive “Help” menus. A dial direc-
tory for 20 phone numbers. A log-on direc-
tory for five log-on sequences. A built-in
pattern generator for self testing. Diagnostics
implemented from the front panel as well as
from the computer keyboard. And a com-
plete array of LED Status Indicators to give
you a quick visual check on what’s happening.

Inquiry 140
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Internal.
The IBM
Personal Computer
2,400 bps Modem.

! 628919 N/d

Which One Is for You?

E . LLNE
The internal IBM Personal A
Computer 2.400 bps Modem is de-
signed to occupy a half slot in the )

IBM PC, XT, AT and 3270 PC.

The stand-alone IBM 5842 2,400
bps Modem is compatible with all models
of IBM Personal Computers. And, in addition
to the features mentioned above and its
internal power supply, the significant
difference is that a stand-alone modem can
be moved from PC to PC more easily than
an internal modem.

If you feel that 2,400 bps is more modem
than you need, we also offer the stand-alone
IBM 58411,200 bps Modem, and the internal
IBM Personal Computer 1,200 bps Modem.

For the Authorized IBM PC Dealer nearest
ou—or for free literature on the IBM family of
C Modems—call 1800 IBM-2468, Ext. 104/EM.

Or you can contact your E—
IBM marketing representative. i ==

Crosstalk is a trademark of Micro~uff. Ine. Microsoft i a registered trademark of Microsoft Corp.
Smartcom and Smartcom H are registered trademarks of Hayes Microcomputer Products.
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Big-Screen Turbo
Dear Steve,

[ am looking for software that will allow
me to define screens of 132 columns by
80 rows in Turbo Pascal. I would be run-
ning this application on a WYSE-700
graphics monitor. I checked with Borland,
Wyse, and most of the companies that sell
Turbo Pascal screen generators. None was
able to help me or could tell me how to
do it myself in Turbo Pascal. Do you have
any ideas?

Koenraad Lecot
Los Angeles, CA

As I understand Turbo Pascal, it uses
the PC’s BIOS to handle most of the work
of putting characters on the screen. There-
fore, you'd have to find a way to persuade
the BIOS to handle the additional columns
and rows.

Unfortunately, the BIOS was never de-
signed to handle anything other than 80
by 25 and 40 by 25 displays. As witness
1o this fact, the IBM EGA has to provide
an alternate screen-print routine in the
EGA’s BIOS just to handle the new 80 by
43 format.

If you wrote a set of ‘‘external’’ as-
sembler routines (Pascal would most
assuredly be too slow for this) that
handled the screen output, you could call
them from within Turbo. These new rou-
tines would have to duplicate all of the
functions found in ClrScr, Write, Writeln,
and so forth, as well as the character gen-
eration required 10 build the output in
display RAM. This is not a trivial project.
—Steve

Put This Amiga Under Your Tongue
Dear Steve,

[ would like to use my Amiga as a bio-
feedback training device. Is there a sim-
ple circuit that could connect through the
joystick ports as a sensitive electronic
thermometer? My thought is that the
Amiga joystick ports have analog-to-
digital converters built in, just like the
Commodore 64. Normally, the ADC is
used to read the potentiometer of a game
paddle. I'd like to use the ADC to input
the values from the temperature-reading
circuit. The joystick ports also have a
5-volt power source of up to 150 milli-
amps. 1 could use this to power the
interface.

It seems that, to be an effective train-
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ing device, such a circuit would have to

be sensitive to a tenth of a degree Fahren-
heit. Is such a circuit possible?

J. Eric Chard

Seartle, WA

It should be possible to measure tem-
perature using the joystick port of your
Amiga. The hardware supports variable-
resistor-type joysticks, although switch-
closure-type joysticks (for example, the
kind used with the Atari 400/800 series)
are more often used with the Amiga.

The simplest way to implement your
temperature-reading circuit is with a
temperature-dependent resistor (TDR),
also known as a thermistor. These devices,
available from sources such as Digi-Key
(PO. Box 677, Thief River Falls, MN
56701-9988, (800) 344-4539), vary
resistance with temperature. If you tie one
lead to +5 volts and the other to a poten-
tiometer input, the computer would be
able to read a value whose magnitude
varies with temperature.

You will probably have to experiment
extensively in order 10 determine the best
resistance-category thermistor to use with
your particular system. A device with a
room temperature (25° Celsius) resistance
of about 30,000 to 50,000 ohms would be
a good starting point for experiments.
—Steve

Multiple Hard Disks
Dear Steve,

I plan to replace my present computer
with an IBM PC AT (or one of the com-
patibles) equipped with a hard disk. I have
noticed that you can purchase such a com-
puter with a hard disk already installed or
add the hard disk yourself and possibly
save some money. Also, [ have noticed
that available hard disks have various ac-
cess times, with those having the smaller
access times costing more. Can you pro-
vide some guidance concerning the rela-
tionship of hard disk access time and
overall operational speed of the computer?

I realize that when you have a computer
with a hard disk, you need some way to
back up all that data. Most tape backup
systems cost about as much as a hard disk,
which brings up the possibility of using
a second hard disk purely as a backup
device for the first. Since I have never read
or heard of anyone doing this, I wonder
if you know of any reason why it wouldn’t

COPYRIGHT

be practical. I have no great concern about
the risk of keeping the backup in the same
room with the original; I need a backup
only to recover in case of a crashed disk.
However, in case the computer does not
have room or sufficient power for two hard
disk drives, I might like to save desk space
by locating the backup drive in an adja-
cent room. [s there any reasonable way to
run the control and data signals for this
backup drive a distance of, say, 30 feet?
James G. Barr

Littleton, CO

To answer your first question: There is
no absolute relationship berween hard
disk access time and the overall opera-
tional speed of the computer other than
that, in general, the faster the access time,
the more likely that computer throughput
will be increased in disk-intensive applica-
tions. For example, a system with a 30-
to 40-millisecond hard disk will perform
a disk-based sort program faster than the
same system with an 85-ms hard disk,
though not necessarily twice as fast. On
the other hand, CPU-intensive tasks (such
as recalculating a spreadsheet) would not
be any faster, though saving or loading a
spreadsheet would be.

In general, XT-style machines use a
hard disk with a 60- to 90-ms access time,
while ATstyle machines use 30- to 40-ms
hard disks (though they can use disks that
are slower as well).

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

PO. Box 582

Glastonbury, CT 06033

Due to the high volume of inquiries, we can-
not guarantee a personal reply, but Steve and
the Ask BYTE staff answer as many as time
permits. All letters and photographs become
the property of Steve Ciarcia and cannot be
returned.

The Ask BYTE staff includes manager Harv
Weiner and researchers Eric Albert, Bill
Curlew, 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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MICROSOFT LANGUAGES NEWSLETTER VOL. 2, NO. 3

News about the Microsoft Language Family

Tracing through User Libraries with Microsoft® QuickBASIC

Large programs are easier to maintain and debug if they are divided into smaller, more manageable parts. These
units are called modules and may contain up to 64K of subprograms. You may separately compile subprograms
with Microsoft QuickBASIC and build user libraries of these BASIC subprograms as well as assembly language
routines. These user library routines can be used over and over again and are linked into your BASIC programs
as needed.

Debugging these user libraries is made very simple with the built-in debugger in Microsoft QuickBASIC.
QuickBASICs built-in Debugging mode allows you to control the rate of program execution and the number
of source lines displayed during execution. The Debugging mode is activated when the TRON statement is
executed and is turned off with the TROFF statement. You can activate the Debugging mode for part or all of a
source file. The Debugging mode has three “submodes™ Step, Trace and Animate.

When you debug your BASIC programs that call subprograms contained in user libraries, Microsofts QuickBASIC
Debugging mode lets you trace through the user library routines when you activate the Trace mode. This mode
traces program execution one line at a time like the Step debugging mode but you may also trace program
execution through subprograms and user-defined functions. If you call any assembly language routines in your
main program, the Trace mode will not trace through each line of the assembly routine but will trace the entire
routine as a whole. Because the built-in debugger allows you to display both the source code and the output
screen, you may observe the program execute while seeing the output.

Support Available for Microsoft Language Products

Once you purchase your Microsoft language product, a number of support services are available to you. If you
have any problems with your product, you may call the Microsoft Product Support Hotline at (206) 882-8089 for
assistance. A Product Support Representative will try to help you find a solution. In addition, Microsoft provides
technical assistance on some electronic bulletin boards, such as CompuServe®

If you are a software developer who needs in-depth information, you may purchase Microsoft DIAL, an
integrated set of on-line services. You can gain access to information on the DIAL bulletin board (which lists
answers to frequently asked technical questions and provides information on new products, bug lists, seminars,
and many other topics), and if the answer you are looking for is not on the bulletin board, you can electronically
submit technical assistance requests (TARs) directly to Microsofts support organization. Contact Linda McCarty at
(206) 882-8080 for an application form and additional information on DIAL.

Filling out and sending in your product registration card is very important. It will allow you to receive notices
about new versions and enhancements to your Microsoft product. The update notices let you know about the
enhancements and instruct you on how you may receive the updated version. If you are in the market for a
language product, you may receive useful information from this newsletter; you may also purchase a subscription
to our Microsoft System Journal that contains technical articles on our languages and operating systems/environ-
ments. Microsoft Consumer Response can help you by sending you data sheets and other information such as
the Language Support Directory (for available third-party libraries that support Microsoft languages).

For more information on the products and features Latest DOS Versions:

discussed in the Newsletter, Microsoft C Compiler 4.00

write to: Microsoft Languages Newsletter Microsoft COBOL 2.10

gOll NE 36th Way, Box 97017, Redmond, WA 98073-9717. Microsoft FORTRAN 400

r phone: )

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

call (206) 882-8088. In Canada, call (416) 673-7638. Microsoft Pascal 332
Microsoft QuickBASIC 2.01

Microsoft 1s a regstered trademark of Microsoft Corporation CompuServe is a registered trademark of CompuServe. Inc

Look for the Microsoft Languages Newsletter every month in this publication.
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Many people do use a second hard disk
as a backup unit just as you suggest. In
fact, I am beginning to see products speci-
fically for this purpose. However, due to
the nature of the electrical signals going
to and from the hard disk, it is not pos-
sible to locate the backup drive more than
a few feet from the computer—5 feet
perhaps, but not 30 feet. If you cannot fit
a second drive within your machine, then
a “‘hard-card’’ type hard disk or a stand-
alone unit with its own power supply
would be good bets. Most hard disk con-
troller cards can handle two drives, but
consult a dealer for a particular machine
to be. sure.—Steve

dIRECT dBASE to dISK
Dear Steve,

I have an IBM PC with two floppy disk
drives and a hard disk. I need to be able
to redirect printer output to a file on a
floppy disk. Do you know how to do this?

I am using dBASE III to write material
specifications. I am using the full-screen
edit commands to create the body of a
form; data is merged into the form only
at printing time. I am fairly certain, after
talking to an Ashton-Tate technical repre-
sentative, that there is no way to redirect
dBASE III printer output to a file. I have

also perused the PC-DOS 2.10 manual and
there doesn’t seem to be any way to
redirect output through the DOS. Any
help you can give would be appreciated.
Paul Knutson

Denver, CO

Without knowing exactly how you are
trying to accomplish printer redirection,
it is difficult to answer you specifically.
I realize that in dBASE IlI, full-screen edit
or @ SAY commands cannot be redirected
to a file with the SET ALTERNATE TO
<filename> command. I assume that
this is what you are attempting. This prob-
lem has been addressed (though not con-
sistently or reliably) by some public do-
main programs from Mark DiVecchio,
9067 Hillery Dr., San Diego, CA 92126,
(619) 566-6810. He will send you the pro-
grams if you send him a PC-DOS-for-
matted floppy disk and a self-addressed
stamped floppy disk mailer.

Another program that may be of help
is PrintQ, from Software Directions Inc.,
I572 Sussex Turnpike, Randolph, NJ
07869, (800) 346-7638. A call to them may
be able to answer your question speci-
fically.

If neither of these two suggestions works
out, is it possible to reprogram the part

of your system that is using the full-screen
edits? That is, set up a temporary file to
hold the information and merge it with the
rest of your text so that a SET ALTER-
NATE command would redirect the infor-
mation 1o a file. If this sounds at all feasi-
ble, a good dRASE I consultant might be
able to help.—Steve

Exceeding the Speed Limit
Dear Steve,

I have recently installed a math co-
processor (8087-2) and 20-megabyte hard
disk unit in my Panasonic Exec. Partner
FT-70 computer. This computer has two
clock options: normal 4.77 MHz and fast
7.16 MHz.

Since I have made the additions to my
computer, I have started having problems.
When I run the computer in the fast-speed
mode, the moment a program accesses the
hard disk, the system locks up and can-
not be restarted unless I switch off the
power to the computer and reboot. This
doesn’t happen if I operate the computer
(a) in the normal 4.77-MHz mode, (b) in
the fast mode but using only the floppy
disk drive, or (c) in the fast mode after
I have physically removed the math copro-
cessor. (The problem remains if I disable

continued
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Programming Ease for Scientific
& Engineering Applications

No matter what your level of programming expertise, if you write your own programs
for engineering, science, or statistics applications, Wiley Professional Software’s technical
programming tools enable you to save programming time and development costs. These
tools allow you to generate dependable, accurate and error-free code, quickly and easily.

-

(-

NEW!

Statistics Subroutine Libraries

| NEW!
50 More FORTRAN Library

STATLIB series, developed by PSI/Systems, is a one-
stop source for Time Series and Graphics data analysis.
These two new subroutine libraries are ready to address
your statistics programming problems. STATLIB.TSF
covers routines in forecasting and analysis of time-based
data. Generalized linear regression models, ARIMA
models, survival analysis, econometric forecasting,
exponential forecasting, and spectral analysis are just a
few of the routines which will prove invaluable to statis-
ticians and to programmers, engineers, and scientists
who use statisties.

STATLIB.GL is a statistical graphics library with
subroutines for Box-Jenkins identification, scatter
graphs, curve-fit graphs, contour maps, axonometrie
plots and much more, including a library of GKS device
drivers.

Economists and marketing and financial forecasting
professionals will find these routines invaluable in their
day today work. And they are a must for every scientist
and engineer who programs in FORTRAN. These sub-
routine libraries give you all the benefits of a complete
package and the added advantages of allowing you to
quickly and easily customize your program for your
needs. SOURCE CODE INCLUDED.

STATLIB.TSF: Time Series Analysis &

Forecasting Subroutine Library............ $295
STATLIB.GL: Statistical Graphics
Subroutine Library..........cocveie.. $295

Microsoft and IBM Professional FORTRAN versions
available.

The Classic Subroutine
Library for BASIC, FORTRAN,
and C Programmers

MICROSOFT FORTRAN Library............ $175
CLanguageLibrary................. 0000 $175
BASICALibrary.........ccccviiierennnnns $125
IBM Professional FORTRAN Library ........ $175

The 50 MORE FORTRAN Library, developed by Peer-
less Engineering Service, offers a collection of sub-
routines and utilities previously unavailable in our
FORTRAN Library. Included are pretested and pre-
compiled subroutines covering such areas as Matrices,
Polynomials, Differential Equations, and Numerical
Analysis (including FFTs), plus utilities for more effec-
tive screen handling. SOURCE CODE INCLUDED.
MICROSOFT FORTRAN or

IBM Professional FORTRAN version ........ $125

NEW!
SWAP Conversion Software

SWAP is a high-speed software program for the IBM-
PC® that allows users to quickly and easily switch from
one word processing file format to another. You don’t
need to own or operate the program you are converting
from—just the program you are converting to.

Now you ean SWAP documents to and from any
of these popular word processing programs: Word-
Star®, WordStar 2000®, Multimate®, WordPerfect™,
DisplayWrite® 3 (DCA Revisable Format), and
ASCIL.... ... only $79.95

SPECIAL FEATURES:

® Baich processing (allows you to convert more than
one file at a time)

e Lighining fast (five times faster than competitive
products)

® Reliable (guaranteed to convert all possible ele-
ments)

® Easy to use (does not require any previous computer
knowledge)

® More thorough and accurate than conversions that
are already built into popular word processing
programs

® A library approach which allows easy and automatic
access to the appropriate conversion

® Updates for new versions

WordStar and WordStar 2000 are registered trademarks of MicroPro International Corporation. MultiMate is a registered trademark of MultiMate
International, an Ashton-Tate company. WordPerfect is a trademark of Satellite Software International. DisplayWrite is a registered trademark of

International Business Machines Corporation.

J/

To order any of Wiley’s scientific and engineering programming tools with your VISA or MasterCard,

“l 212-850-6788 "
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n SOFTWARE
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Dealer inquiries invited

John Wiley & Sons, Inc.
Attn: D. West
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_ MEMBERS PAY WHOLESALE
- pc NETWORK AND GET 14-30 DAY

America's Favorite BUSINESS SOFTWARE

(Please add $2.50 shipping and handling for each title ordered from below.)

BuSiness SOftware Borland SideKick (UnProtected) $45.00*

. Borland Turbo Pascal w8087 & BCD Ver 3.0 53.00*

£ for the IBM and compatibles Breakthrough Software Time Line 2.0 220.00*

; M

LOTUS 1-2-3  DBASE III+ WORD PERFECT Ceateal Poiat Copy Il FC 2o1o0;
Computer Associates Supercaic IV 239.95

* * * Computer Associates Super Project Plus 239.95*
285.00* $375.00* $185.00

Enertronics Energraphics 2.0 280.00"

Funk Software Sideways 32.00*

Borland Reflex $80.00* Harvard Harvard Total Project Manager 250.00*

Borland Turbo Pascal w8087 & BCD Ver. 3.0 53.00* Hayes Smartcom Il New VT 100 Emulator 68.00*

Borland SuperKey 38.00* Living Videotext Think Tank 87.00*

FGS Fastback 85.00" MicroPro Wordstar 2000 210.00*

Microsoft Word Latest Version 3 1 229.00* MicroPro Wordstar 2000 + 259.00*

Microsoft Quick Basic 54.00* MicroRim RBase 5000 215.00*

Microsoft Windows 51.00* MicroRim RBase 5000 258.25*

Microsoft C Compiler 230.00*

Microsoft Multiplan 98.00*

Your #1 Source for Chips Monogram Dollars and Sense 85.00*

Multimate Advantage 270.00*

64K IBM 64K Niemory Upgrade Kits (9 Chips)  $7.75% Multimate Multimate Latest Version 230.00*

Memory 256K Dynamuc Ram Chip ea. 2.90* Nantucket Clipper DBase Il Compiler 350.00*

Expansion Kit 128K AT Mother Board Chip: ea. 3.90* Norton Commander 36.00*

200ns/Set of 9 oL Intel 8087 5Mhz Co-Processor 108.00* Norton Norton Utilities 3.1 43.00*

L ™ Intel 8087 8Mhz Co-Processor 161.50* Software Publishing PFS Professional File 132.00*

$7 75* Intel 60267 SMhz 6ME 197.00* Software Publishing PFS. Professional Write 105.00*

¢ All Chips are Guaranteed for Life Software Publishing PFS Report 64.00*

Software Publishing PFS Write. File, Graph 68.00*

{RENT BEFORE YOU BUY —Members are eligible tojoin the NETWORK S Busine

i Game Software Rental Libranes to evaluate products for a full 14 days (Regular
. Memberstup) or 30 days (VIP Membershup) to sce if they mcel your nccc. Andthe
Inquiry 223 NETWORK S rental charges are far less than other software ren Ccrvi JUST 2
OF THE MEMBER WHOLESALE PRICE We feature over 1, 000 available titles in
IBM/Apple/Mac

r=ee (800) 621-SAVE 4

(Orders-Membership and Advice!)
In Hlinois call (312) 280-0002 ’
Your Membership Validation Number BB37

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 L
= well built and has

8am-7pm gam-spm 2 i enough company
PERSONAL COMPUTER NETWORK m support behind

320 West Ohio it to make it avery

Chicago, Illinots 60610 2 o "
FOR CUSTOMER SERVICE AND ORDER STATUS SRS e FHAIG (9 il

CALL: (312) 280-1567 = —4 priced competition.”

“THE "PC+is

PC NETWORK MEMBERSHIP APPLICATION

YES! Please enrollme as a memberinthe PCNETWORK “and  E=
send my catalog featuring thousands of computer products, allat &=
just 8% above DEALER WHOLESALE PRICES. | will also receive %
“THE PRINTOUT", a special periodic update on merchandise at EB"
prices BELOW even those in my wholesale catalog and all the other i
exclusive, money saving services available to Members. | am
under no obligation to buy anything. My complete satisfaction is
guaranteed B37

Please (») all boxes that apply

“THE's bottom line? The PC+
is a highly compatible clone
worthy of consideration...”

P = S——— -

PCWSRLD  THE™PC &

100% IBM Compatible
“..the unit became the preferred  256K/w 360K Drive, Turbo

computer in our office, which Speed, AT Style Keyboard
has several name brands as

possible alternatives...” $444 oo*
L]

Computer Dealer w/640K $469.00*

®Basic Membership 1 Year 2 Year
With 14 Days Rental $8 $15
Business Software Rental Library  $25 add'l. per year
Gamies Software Rental Library ~ $10 [ | add'l. per year

[}

Telephone: ( ‘t
My Computer(s) is: [ |IBM | [IBM XT [ |IBM AT —

'

'

1

|

:

oSpecial V.I.P. Membership 1 Year 2 Year
With 30 Days Rental $15 $25
BOTH Business and Game 5
Software Rental Libraries $30 [ | add!. per year Save on Famous Name Printers
Bill My Credit Card: [ VISA[ 'MasterCard| |American Express PRINTERS
Account Number Citizen AISP-10 160CPS 80COL Fric + Tra $259.00*
Citizen AISP.15 160CPS 132COL Fric + Tr 340.00*
Citizen Premicre-35 35CPS Daisywheel 15 420.00*
Crrrrrrrrrereriernd :
Epson EX-800 300.60CPS 132COL Par Scr 470.00*
Exp. Date: mon yr . Epson EX 1000 300 60CF'S 132COL Par.Sct 569.00*
Check or Money Order Enclosed for $ EPSON FX-286¢ Epson 785 160 35cPs 10 Pur 345.00*
n FN 286c 200 40CPS .00*
Name 132CPS/200CPS LQ  gheon fer00 1ambocrs 10| 24 Pin Plelser 499008
Address Apt. No Epson : )€ 5 15 3 687.00*
5490005 B

Apple [l | 'Macintosh Other ° 10 Dm HARDWARE RETURNS CMALOG

Signature (No Questions Asked. If You Don't Like It. Return It) (30,000 ltems Listed)

dnature required fate men



LUS 8% OR LESS
OFTWARE RENTALS!

GAMES & EDUCATIONAL SOFTWARE

(Please add $2.50 shipping and handling for each title ordered from below.)

Broderbund The Print Shop $30.00*
Broderbund The Print Shop Library, Disk 1 or 2 21.00*
Broderbund Toy Shop 34.50*
Davidson Math Blaster or Word Attack 23.00*
Electronic Arts Amnesia 29.97*
Electronic Arts Music Construction Set or One on One 15.97*
Infocom Hitchhikers Guide, Ballyhoo 20.00*
Infocom Leather Goddesses of Phobos 20.00*
Infocom Zork Il. Zork III 22.00*
Microprose F-15 Strike Eagle or Silent Service 18.50*
Microsoft Flight Simulator Vers. 2 27.00*
Mindscape View to A Kill/First Blood Pt. 2/The Mist 21.00*
Mouse Systems PC Paint + -Turn Your PC into a Color Macintosh  59.95*
Scarborough MasterType 19.75*
Sierra On-Line Black Cauldron 21.25*
Sierra On-Line King's Quest Il 24.75*
Spectrum Holobyte GATO 18.00*
Spectrum Holobyte Telestar Level 1. Orbitor 24.00*
Spinnaker Alphabet Zoo, Kinder Comp., Face Maker 15.97*
Spinnaker Delta Drawing or Most Amazing Thing 20.75*
Springboard Certificate Maker 31.00*
Springboard Newsroom 29.97*
Springboard Newsroom Pro 64.50*
Sublogic Night Mission Pinball 20.00*
Sublogic Jet 27.50*

holesal.

*PC NETWORK MEMBERS pay just 8% above the price, plus sh

All prices reflect a 3% cash discount. Minimum shipping is $2 S0 per order.
International orders call for shipping and handling charges Money Orders. company
and personal checks please allow 10 working days to clear All prices are subject to
change without notice. All products subject to availability.

TM - Registered trademarks of Apple/Ashton-Tate/AST/Compaq/
Epson/Hayes/IBM/Intel/Lotus/Macintosh/Microsoft

CALL FOR PRICING ON APPLE PRODUCTS

DISK DRIVES

The Best Buys in Disk Storage

| J_J={NETWORK

Big Values on Computer Monitors

MONITORS ’
Amdek 310A Amber TTL Monstor $130.00* | 13
Amdek Color 600 Hi Res RGB Monitor 365.00* H. R
Amdek Color 722 Enhanced EGA Momitor 424.00* igh Res
Amdek Color 725 13" Ultra Hi Res 479.00* RGB
Magnavox 14" Color RGB 640x240 Monitor 250.00*
Magnavox [2" TTL Amber Monitor 79.00* Monitor "’_
Magnavox 14 EGA Monrtor w/tilt 435.00* . o
Magnavox 14 Muiti-mode 489.00*
Princeton HX-12 Color RGB Monitor 369.00* —
Princeton HX-12E Hi Res RGB/EGA Monitor 445.00*
Princeton Max-12 12" Amber TTL 138.00*
Taxan 650 Hi Res RGB 720x400 ar000+ NEC Multisync Monitor
Zenith ZVM-1240 12° Amber Hi Res TTL 140.00*

$530.00*

Your #1 Source for Add In Boards
THE™EGA Graphics +

VIDEO BOARDS

$ 2 2 0 00* Hercules Color Card w/Parallel Port $135.00*
° Hercules Monochrome Graphics Card 162.00*
Paradise Autoswiich EGA 336.00*
Paradise Moduiar Graphics Card 219.00*
100% EGA/ Quadram Quad EGA + 323.00*
CGA/MDA  THE “Color Card 100° IBM Compatible 60.00*
compatib]e THE "H720 Mono Graphics w/Parallel Port 69.00*
w/printer 100 Hercules Compatible’
rt MULTIFUNCTION CARDS
AST Advantage for AT w/128K $325.00*
AST Six Pak Plus w/64K 139.00*

Orchid Conquest 2 5MB RAM S/P PCnet Con Clk - 220.00*
Orchid Tiny Turbo 286 399.00*
THE "Mualtil/O /O Plus Clone Sei/Par/Game/Clock  60.00*
THE “Multi 384 w/OK Ser/Par/Game Clk/Cal 67.00*
THE “2MB RAMCard Lotus “/intel “Specs w/OK  99.00*

The Best Buy in

[EW - Everex 60MB '. Ht Int Streaming Tape Backup $725.00*
'WER ( . I0mega Dual 20MB Bernoulls Box w/Cnirl 2,199.00* MOdems
ACE R ‘\\ 10mega Dual {0MB Bernoull Box w/Cnirl 1,710.00*
e A PC Network /. Ht 360K Floppy Drive 75.00* ™
— - PC Network [OMB ' +Ht Hard Disk Kit 289.00* THE ™ 1200 COM External
PC Network 30MB AT Internal Hard Disk 445.00* 1200 Baud w/auto dial, re-dial, speaker
THE ™ ZOMB PC Network 30MB Capacity ' -Ht Hard Disk 425.00*
w/RLL Controller *
|4 i
Hard Disk Kit  pcNetwork 10MB - H int Streaming Tape  340.00° $ 1 19 .00
PC Network 20MB . Ht Int Streamung Tape 520.00*
w/controller, cables  rtandon 20MB Iniemal Discard 435.00* MODEMS
TEAC 1.2MB Add On Floppy for the IBM AT 99.00*
347 00* TIE “20MB HD.20MB r‘ZﬁZ B/U Combo Kit ~ 699.00* Aachor Lightrung-1 2400 Baud * - Card 322,007
. I'HE *20MB Hard Disk Card 375.00* Anchor Lightning-1 2400 Baud External 309.00
Hayes Smartmodem 2400 External 525.00*
Hayes Smartmodem [200B w/Smartcom Il 315.00*
VT-100 Emulator
Hayes Smartrnodem 2400B Internal 478.00*
Prometheus 2400 Baud Upgradable Modem 329.50*
T'HE “1200 Com Short Slot Intemnal 109.00*
] Modem w/Software
mmma I'HE “2400 Com External 2400BPS 259.00*
| I'HE “2400 Com [nicrnal 2400BPS 197.00*
E U.S. Robotics Courter 2400BPS External 345.00*
e U.S. Robotics Password 1200BPS Extemal 180.00*

l!mllﬂllillll -
ﬁm e uﬂ““

IBM “XT BASE SYSTEM
256K Systermn/2 360K Drives/Keybdard

$1,190.00*

IBM ™ AT BASE SYSTEM
1.2 MB Floppy w/256K Hard Controller

$2,204.00*

IBM " XT 286 System $2,875.00*
IBM " XT 20MB HD $1,497.00*

COMPARQ™
256K CPU

=

(Catalog Price Updates and Reviews)

[!—[nrnnv-vn-—j
COMPAQ " PORTABLE
20MB Hard Disk/360K Drive/256K RAM

$1,800.00*
$1,825.00*

AT&T 6300 PC CPU2/640K, 2 Floppy
1 Ser/1 Par, Mono Monitor,
MS DOS, Keyboard

(10,000 Free Programs to Download)

BOX OF 50—

DESKPRO SYSTEM
/1 Floppy/Hard Disk

$1,640.00*

(Over 1,000 Titles in our Library)
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[ |
: Boost
| cursor

:speed.

Stop

cursor
run-on.

With all the recent hoopla over performance,
it's ironic that two of the PC'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,
typicaily hy 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 | used it, | wanted it! Excellent idea.
Very practical. One of the best programs
ever sent to us for review!"

If you use Word Perfect, MS-Word, Q&A,
Display Write, MultiMate, WordStar 2000,
Framework, PC-Write, or SideKick, you
need Cruise Control's Screen Runner, the
high-performance, adjustable-speed cursor.
Cruise Control's namesake feature takes the
drudgery out of paging through data base
records, long documents, and large
spreadsheets. It lets you repeat any key,
hands-free — at the speed of your choice.
And there's more. A Chronometer "types”
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.
Compatihle 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-hack guarantee.

Cruise _
Control

From now until 3/31/87:

Only $29.95.

Call now to order by credit
card (VISA/MC/AX):

201-366-4445

Or, mail $29.95 plus $3.50
shipping and handling to:

Revolution
S@ﬁ“ftwam? Jme,

715 Route 10 East + Randolph, NJ 07869

Dept. 200
‘L s 2 A f R 0 R 0 7 1 7 1
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the coprocessor by DIP switches only.)
Any suggestions?

M. T. Basarankut

Ankara, Turkey

It sounds very much like the hard disk
controller was designed to run at 4.77
MHz and you're running it beyond its
limits at 7.16 MHz. The 8087 is connected
1o one of the DMA request lines and it may
be that at the higher clock speeds the disk
controller DMA goes awry. 1 don’t have
any solid proof of that, but it sounds
reasonable, given your description.

These sorts of problems are almost im-
possible to diagnose without a full set of
schematics and a pile of test equipment,
so 1 think the only practical solution is to
restrict the clock speed to 4.77 MHz. That
will allow you unrestricted use of the hard
disk and coprocessor, and 1 think you'll
find that the speed is entirely adequate,
particularly because the disk is much
faster than floppies for I/O-intensive oper-
ations.—Steve

CIRCUIT CELLAR FEEDBACK

SB180
Dear Steve,

Although I don’t have a computer yet,
I intend to purchase one soon. I need it
for several cataloging jobs, doing foreign
language translation, some writing, plus
numerous other projects including pro-
gramming to customize files and reports.

I would like to program the Z80 rather
than the 8088 (or any processor more
complex) because my short-term memory
does not serve me well (I am 73). Conse-
quently, I am interested in your SB180
project described beginning in the
September 1985 Circuit Cellar.

Could you send me the addresses of any
SBI80 users groups, any articles or reports
other than your original project descrip-
tion, and the addresses of any firms other
than the Micromint that package the
SBI80 as part of a complete hardware
system? Your sophisticated but down-to-
earth projects make a big contribution to
BYTE. Thanks.

John D. Van Vliet
Spring Valley, NY

Thanks for your interest in the SBISO.
There is a national users group that
publishes a monthly newsletter about the
machine and its software as well as offer-
ing low-cost public domain programs for
it. The address is

North American One Eighty Group
PO. Box 2781
Warminster, PA 18974

Because the SBISO’s operating system
is compatible with CP/M, there are literal-
ly thousands of programs available that
will run on an SBI80 equipped with two
disk drives and a serial ASCII terminal.
A variety of languages, such as BASIC, C,
Pascal, FORTRAN, and assembler, are all
available for the SBISO 1o allow you to
write programs of your own design.

The SBI80 circuit board is used in a
number of dedicated control applications,
but 1 believe the Micromint may be the
only place offering an assembled and
tested personal computer system. Micro-
mint also offers cable sets, cabinets, and
so on, if you are interested in building the
system yourself.—Steve

C-128 CP/M
Dear Steve,

There has been a growing interest in
CP/M among the members of our local
Commodore users group. We have been
wondering if the Commodore 128’s CP/M
mode could be improved by replacing the
Z80 chip with the Hitachi HD64180 chip
that you used in your SBI180. The local
Commodore-Amiga service dealer said it
was possible.

We would like your opinion on the con-
version before we start.

William E. Gary
Lafayette, LA

The HDG64180 chip is compatible with
the Z80 instruction set; however, it is not
a pin-compatible replacement for the Z80.
In addition to the additonal CPU instruc-
tions available on the HD64180, the chip
also has built-in memory management
units and two serial ports. Adapting the
chip to your C-128 might be possible, but
the amount of work involved might not be
worth it.

If you and your group are serious about
wanting to experiment with the Hitachi
chip, you might consider either building
the SBISO from scratch or buying an
assembled board. Your Commodore could
be used as a terminal to talk 10 the SBISO
and in the long run you would probably
spend less money than if you modified a
C-128, without voiding your Commodore
warranty.—Steve

Home Control
Dear Steve,

I wrote to you several years ago about
a home control system that I was playing
with. My system was more oriented
toward laziness than most of your work,
with the emphasis on control of home
entertainment and X-10 switches. I have
developed my system to the point that I
am quite satisfied with it.

I am pleased to see commercial vendors

continued



T —

QMS-PS 80¢ ITT Qume ScripTEN Texas Instruments Omnilaser 2108

The biggest names

in desktop

=1 publihingal
3 speak the
same language.

These best selling laser printers all use
POSTSCRIPT', the page description language
from Adobe Systems.

Only POSTSCRIPT can combine text,
line art, even digitized photographs on the
same page. That's one reason more manufac-
turers use POSTSCRIPT in their laser printers

Linotype Linotronic 100

| and typesetters than any other language.
» With POSTSCRIPT you also have the
k - ion of printing fi PC, Macintosl
— option of printing from a PC, Macintosh or
DEC PrintServer 40 mini/mainframe computer. So, you select

.—

the best laser printer for your company's desk-

top publishing needs, without making a once-

and-for-all commitment to a single vendor.
But the freedom of choice doesn’t end

there. Hundreds of software programs, for

an assortment of operating systems, support

POSTSCRIPT printers.

NEC SilemWriter 1.C-890 Plus, POSTSCRIPT is the only device

independent page description language.

That means a document can be designed at

your office then printed professionally at a

-’
V higher resolution,
>l So, take your pick of laser printers. Just

o
make sure it speaks POSTSCRIPT, the lan-
; < guage of electronic and desktop publishing.
.. . I\ A
DR For the name of the manufacturer’s

sales sentative in yc -
q e, call 415-852.0271.  NDIDZ
2 POSTSCRIPT from Adobe.

-
~A/ The magic behind desktop
Apollo Domain/Laser 26 pUbliShing.

Other brand of product Names ate tademuirks of registered (raderm.arks o' thed ruspecive holder

Inquiry 4

Texas Instruments Omnilaser 2115

Agfu-Gevart P400PS

Laser Connection 'S Jet
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beginning to offer products that hint at
home control, but I am often dismayed at
their implementations. GE’s universal
keypad is a good example: This keypad
learns the coding of up to four infrared
transmitters and replaces the four keypads
with one large and expensive one.

I want more than this. I want my keypad
to be small, simple, and cheap. I want
several of them around the house, and in
some instances I'd like to replace wall
switches with keypads. I want a central
controller to learn the codes required by
my home entertainment components and

I want receivers in each room to commu-
nicate with it. I'd be pleased if that com-
munications link could be a protocol akin
to GE's Homenet over an X-10-style car-
rier. In the meantime, I'm using Videolink
to pipe the infrared around.

How about covering some of this in
future Circuit Cellar articles? In par-
ticular, a remote-control keypad and
receiver connecting to a PC through a
serial port would be interesting.

Also, I enjoyed your AVMUX article
(February 1986). I have a similar system,
but mine is more primitive. I select one

WHAT’S THE SECRET DEBUGGING WEAPON
USED BY EVERYBODY FROM BORLAND TO ORACLE?

FREE 44-PAGE

“WE COULDN’T HAVE DONE IT WITHOUT S AS

ATRON'S HARDWARE-ASSISTED 3

SOFTWARE BUGBUSTERS.”

Bonr Pree: ratie Pres, [ o ;

This is the city saved by the " o B

Atron bupbusters. Your city, [ty s cath

Full of wizards, with hundreds Rl Crap 5

of millions of dollars invested B

in wringing every ounce of den bl Sour; 03

intelligence and performance llon o 0 Cip' ot Duo. Ciez

out of your PC. It used 1o be i poq Cos: g

plagued with the toughest v <

software bugs known 10 man-  [ISFR RN Chuty
ind. Dest D h D

PLAGUES OF m ey Everes Exc: o
BIBLICAL PROPORTIONS o - :
The first and most difficult B i b bl
plague was impossible to trap
with software debuggers.
These were camivorous bugs Ay v Lon } rall
which randomly overwrote oh eriext gy Jo Co
programs. data, even the
debugger. Nastiest were the
ones that slipped in once every e

few houts. or changed their B
behavior afier cach new com- g
pile. Forty days and forty
nights of recompiling. trving
something else, caused many
a would-be resident of the city
10 run screaming into the wil- s ey Ot
derness, never to be heard ]
from again.

Second came the plague of
ot knewing where the pro- ect
gram was, or where it had oneSo
recently been. This com-
pounded the first plague: How  Sliabvethy G
could anyone know what otprating LT Spee
caused the random memory i chno
overwrites? Add to this ran- el Sirne
dom interrupts and timing hacker Amocs
dependencies, and you begin
to understand The Fear that
gripped the city.

Then came the last plague,
whicb brought the wizards to
their knees before they even
started debugging. Their tow-
cring programs consumed so
much memory, there wasn't enough rom for their symbol table. let alone
debugging software. Even if they could get past the first two plagues, this
one killed their firstborm softwarc.

ENTER THE HARDWARE-ASSISTED SOFTWARE BUGBUSTERS

The Atron solution canie as a revelation: Monitor every memory
reference and every instruction exccuted, by adding a hardware board
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 fint plague was cured with PROBE'S
hardware-assisted breakpoint traps on reading, writing, executing. input
ting and outputting. These could be done on single or ranges of addresses.
and could include particular data values. Al in real ime. For a mere
software debugger to attempt this, a I-minute program would take S hours
10 exceute.

The second plague. not knowing from whenee 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 hay occurred,

<3

Copynight € 198 by Atron Cop I PROBE ™ and AT PROBE ™ Atmn The athet hine wompanses mentioned thivmsghoot his advertisement iwn numerus (rademarks
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PROBE displays the program execution in detail, including sym-
bols and source code for C, Pascal, or assembly language pro-
grans. Which shows how out-of-range pointers got that way.
The third plague, not enough room for the
debugging symbol table to be co-resident in
memory with a large program. was cured with
I-megabyte of on-board, hidden, write-pro-
tected memory. System memory was then free
i for the program, keeping the symbol table and
Wl debugger safe from destruction.
gy | When the job of bugbusting
s way done, the wizards used
their PROBEs as performance
analyzers. So they could have
both reliability and perfor-
mance. So they could send
Jamlissii®  only the best software into the
field.

IF YOU AREN'T AN ATRON
CUSTOMER, 0DDS ARE YOU
e o8 WON'T BE MAKING
f . THE TOP-TEN LIST.
b . ot On any given week, at least
nine of the top ten best-selling
" software packages on the Soft
o¢ Geaphic : Sel Hotlist come from Atron
Ve g v customers,
achik-Weber Sodsants Mor Ever heard of Borland?
“Without Atron,"" says its
president Philippe Kahn.
. « i “there wouldn’t be a Side-
- oft Op ’ Kich™. Turbo Lightning™
GE Pacrs. Bell Molyero would be light-years away. and
; oyl . Turbo Prolog™ wouldn't be
s s shipping today. ™
the Ever use a spreadsheet?
N From Enable™ to Paradox™,
50 their bugs were busted by
Atron products.

Into DBMSs? Everyone
from Ashwon-Tate 1o Oracle
owns at least one Atron bug-

> L buster.
- If you use a product from
Sk one of the companies in The
City, you owe life as you hnow
it to Atron. Our guess is that
Y% 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, ANO YOUR COMPANY A PROFIT.

We've written a complete tutorial on state-of-the-art bugbusting.
And it's yours, frec for the asking. Full of examples and itlustra-
tions, it will show you how the wizards work their magic.

1€ you're tired of sulfering the wrath of program bugs, calt Atron
today. You could be busting bugs. and sales records, tomarrow.

THE BUGBUSTERS

20065 Fourth Street @ Saratoga, CA 95070 @ 408/741-59%00

Ads by TRBA
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input and route that to all destinations. I
will use the ideas you presented in your
article to allow each destination to select
a different source. I do have computer-
controlled attenuators on my system and
find them a necessary feature. You might
cover this topic sometime. The Analog
Devices AD7110 digitally controlled audio
attenuator would make a nice addition to
the AVMUX.
Ian Smith
Laguna Beach, CA

I'm happy to hear of your successes in
home control. You can be assured that
there will be future Circuit Cellar articles
addressing different phases of the subject.
With regard 1o the remote keypads: You
might look into the DTMF keypad units
that are available from many sources.
Each pad can have up 1o 12 (or 16, de-
pending on the device purchased) func-
tions and the signal can be routed over
a pair of wires or used to modulate either
an RF or X-I0-type carrier. There are also
many approaches you can take to decode
the signal at the computer, the easiest be-
ing the use of an all-on-one-chip decoder
interface (several are available). Once the
decoded signal is in the machine, the sofi-
ware can take over from there.

A computer-controlled audio attenuator
might be a nice addition to the AVMUX.
I would suggest that you use an additonal
buffer stage when utilizing this type of con-
trol on the outputs, to allow proper match-
ing to the destination equipment.—Steve

EPROM Programmer et al
Dear Steve,

I have some questions regarding your
serial EPROM programmer (February
1985) and the RS-232C monitor (April
1983). 1 hope you can help.

My first two questions relate to the
EPROM programmer. First, how would
I modify the design so that the program-
mer would run directly off the PC bus?
It doesn’t seem like it should be too much
trouble, but I haven't had a chance to
figure it out. Second, would it be much
trouble to modify the system to handle
27256 EPROMs? I don’t have the specifi-
cations for the 27256, so I can't tell.

In the case of the RS-232C monitor, are
there any substitutes for the MCLI303 (in
figure 2)? I have not found a substitute in
any of the data books I own.

Also, I would like to comment on your
reply to Claudio Roland Sonnenburg in
the July 1986 Ask BYTE. Mr. Sonnenburg
was looking for a cross assembler in a
high-level language. The Cross-8 by
Universal Cross Assemblers (P.O. Box
384, Bedford, Nova Scotia, Canada B4A
2X3) is a table-based cross assembler

continued



Amdek’s new flat screen monitor

The latest in monitor
technology is the flat
screen. And, naturally.

one of the first manufacturers to use this technology is the
leading independent supplier of monitors—Amdek.

Our new flat surface monitor features a 12" screen with
dvnamic focusing capabilities. And because Amdek doesn’t
cut corners, the 410 will provide you with consistent resolu-
tion from corner to corner. That means text will be crisp and

clear no matter if it’s displayed in
the far upper right portion of the
screen, or precisely in the middle.

What's more, depending on the
software, the 110 can display up to
132 columns by 25 lines of text, giv-
ing vou increased spreadsheet
capability. Plus, you can choose a
green, amber or white CRT—
whichever is most pleasing to vour
eves. A non-glare nyvlon mesh screen

1M i~ a regintered trademark of
International Business Machines Corp,

Clearly the finest in monitors.

won't leave you flat broke.

cabinet styling is aesthetically compatible with the IBM PC—
and will actually complement any office setting. In addition,
the unusually small footprint saves valuable desk space.
The Price? It won’t leave you flat broke. Because the flat
surface screen 410 costs less than [BM monitors. Plus Amdek’s
exceptional warranty makes sure that you won't be flat

Inquiry 15

adds to easy-viewing,
high-contrast display.
And the attractive

out of luck. It’s three full years on
the CRT, and two vearson all other
parts and labor. Our flat surface
screen 410 works perfectly with the
IBM XT and AT personal compu

ters, as well as their compatible
clones. So, it’s the ideal monitor for
many business and educational
applications. With its styling,
features and price, the 410 is flatly
the best bargain in monitors today.

2201 Lively Blvd., Elk Grove Village. 11 60007, Phone: 312/304-1180



HARMONY COMPUTERS

2357 CONEY ISLAND AVE., (BET. AVES, T & U) BKLYN, NY 11223
800-VIDEOS84 or 800-441-1144 or 718-627-1000

PANASONIC 1080i
$184.95
IBM PC XT 1 Drive
$1049.00

&

Commodore 1571
$223.95

STARNX-10
$202.95

Brother HR 20
Brother 1509
Commrex 420 IBM
Cituzen 120D
Cibzen MSP 10
Cizen MSP 15
Crizen MSP 20
Citizen MSP 25
Citizen Premier 35

IBM Proprinter
1BM Propnnter XL

Owidata 192 +

Owdata 193 Pus
Omdats 292 w INTFC
Owideta 293 w INTFC
Panasomc KXP 1080 |
Panasomc KXP 1091
Panasomic KXP 1092 «
Panasomc KXP 3131
Panasomc KXP 3151
Panasonic KXP 1592

Sienosha Printer

SR IO SFl 15 Sneetteed
Star

Star N 15

Swver Reed Exp 420
Siver Reed Exp 800
Toshiba 341

Toshiba 35t Model 2
Toshiba 351C
Toshiba 321

Panasonic KXP 1585 47%

Parachse Auto Switch
fidunction

1BM Dk Drve

Everex EGA Enhancer

Everex Edge

Everex Graphics Pacer

Ime! BOB7-3

Imet BOB7-2

Imel 80287-6

Imel 80287-8

SEAGATE
Hard Drves.
20 Mag No Controi er

10 Meg w controier
NM w Cntro er
w contro er
)OMog AT 24008
40 Meg AT #4051
Tancom 20 Meg
Hard Card

EDGE TURBO
Leagng Edge Moges D 512K 2 O

Amdek 300 Amber
310 Amber

Color 600

Color 732
Princeton HX +2
Princeton HX12E
Princeton Max 12€
SA12

Scan Doubler

NEC Multisync
Goldstar RGB Color
Goldstar TTL Amber

Portable 256K 2-360K
ompaq Orives
Portable 256K 1-360K
1-20MB Ham Sea ate 1899
Deskpro 640K ?(
1-20M8 Nam Seaoale 1999

Atan Mogem 301
520 ST Coor System
1670 Modem

520 ST B & W System
Commodore 64C M‘(ﬂ

1541C Disk Drive C g |t 1200
1802C ¢ Hayes 1200B No Smartcom

19024 Monitor aves, 12008 w Smartcom 2
MSP 1000 Ponter Hayes 2400
tar 1 4008
Armiga 256K, Dos Mouse ::Y’S gm ;:g:’.'m
Amga ;oeo Color Monitor 309 | (eree S2ls o
miga 256X Upgrade Promepeas 1200 Externa
Ool'mllt Promeihas 1200 interra
Lotus 123 Ver 2 Everax Modem interna
Everex 2400 interna:
Hayes Smartcom 2
APPLE

COMMOI
Commodore 128
1571 Drive

D Base 3+
Framework
Symphony 12
Microsoft Woed 39
Microsoft Windows
Wom Pertect 4 2

PFS Wﬂla

Norton Uniities

Microsoft Mouse
ATARI

130 XE

65 XE

Atar 801 Pnter

Atari 804 Printer

1050 Drve

Atar Writer

Atan 1027

Rems reflect 4% cash check crsoount For your protechion we check for siolen credd Cands
MC visa weicome Stypping & Handing charge exire
Price end svallabiity subject 10 change without notice.
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FOUR MEGABYTES
tess Tuan ONE KILOBUCK!

The PC Tech Four Megger
is long on a lot of things,
like memory, reliability
and performance. It’s
short on cost, power and
length. The Four Megger
comes complete with soft-
ware for the Lotus, Intel,
Microsoft Expanded
Memory Specification as
well as a fast memory

3T 00k 4 4
iy T 3 . 1, 3

e

Designers of the X16 and Other Fine Computer Products

disk program and an ex-
tensive diagnostic pro-
gram. The Four Megger
works in the IBM PC/XT/
AT and compatibles

at 4.77 or 8 MHz. All
this for $850.

Another smart idea from
PC Tech.

904 N. 6th St.
Lake City, MN 55041
(612) 345-4555
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written in Turbo Pascal that can be modi-
fied to support any 8-bit processor instruc-
tion format by altering the contents of a
table. It comes with tables for 12 of the
more popular processors, as well as in-
structions for creating additional tables.
It is considerably less expensive than the
cross assemblers you mentioned ($100).
Lee Thalblum

Bronx, NY

By now, you've seen the new and im-
proved serial EPROM programmer in the
October 1986 Circuit Cellar. I think it will
take care of all your problems!

Attaching an EPROM programmer to
the PC’s bus isn’t quite as good an idea
as you might think. It’s no faster than a
serial programmer, since the EPROM pro-
gramming time is much longer than the
data transmission time. And, worst of all,
it uses up a slot in your PC.

The MCLI303 diodes limit the current
through the LEDs to about 3 milliamps,
regardless of the RS-232C signal level. If
you don’t mind having LED brightness
vary, you can replace the MCLI303s with
resistors. A 2.2-kilohm resistor will allow
about 1 mA through for a 5-volt signal and
about 3 mA at 12 volts. Don’t use less than
a I-kohm resistor; this will keep the cur-
rent reasonable. Don’t use more than a
3.9-kohm resistor or you won’t see the
LED light up.

Thanks for the information on the cross
assembler.—Steve

RS-232C Chip
Dear Steve,

In reviewing your design for the data en-
cryptor in the September 1986 BYTE, 1
noticed that you used the MAX232 chip
by Maxim rather than the more common
MC1488/1489 combination. I can see the
advantages of using the MA X232 chip and
would like to know where I can reach the
manufacturer for more information.

George A. Hadgis
Rochester, New York

The MAX232 RS-232C level converter
using a single 5-volt supply is made by

Maxim

510 Pastoria Ave.
Sunnyvale, CA 94086
(408) 737-7600

The device is described in Don Lan-
caster’s ‘‘Hardware Hacker’' column in
the May 1986 issue of Modern Electronics
magazine. The MAX232 is available from

JDR Microdevices

110 Knowles Dr.

Los Gatos, CA 95030
(800) 538-5000—Steve



E nter the world of professional
CAD upplications 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 —for a very aftord-
able no frills price of $3295.

The DMP-41/42 series” large C
and D size formats are idea! for a wide
range of CAD applications, from
architectural elevations to assembly
drawings. And a .005 inch resolution
ensures crisp drawings on a
variety of media— paper. matte film,
or vellum.

Inquiry 137

THE
NO FRILLS
PLOTTER

With the DMP-41/42 series. you
can choose from an impressive sclec-
tion of oft-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 serics. The plotters

that offer superb reliability, comprehen-

sive graphics capabilities, and a no
frills price. The proven pertormers
for low-cost CAD.

For more information, call

1-800-531-5205 (512-835-0900 if in

Texas). or write Houston Instrument ™

8500 Cameron Road, Austin, Texas
78753. In Europe. contuct Houston
Instrument, Belgium NV,
Rochesterlaan 6, 8240 Gistel,
Belgium. Tel.: 32-(0)59-277445.
Tlx.: 846-81399.

e /AMETEK

DIVISION

*U.S. suggested retail price. Pricing subject to change
DM/PL and Houston Instrunkent are trademarks
ol AMETEK. Inc
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XEROX

Now, desktop publishing
software of such genius,
you don't have tobe
a‘'Leonardo’ to useit.

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

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

The special genius of Xerox Ventura Publisher is
“stylesheets”—20 built-in formats that arrange text and graph-
ics automatically. Choose a stylesheet (or create your own).
combine your text and graphics, and Xerox Ventura Publisher
goes to work at the amazing rate of 20000 characters per
second. formatting as many as 64 100-page chapters. Most
other programs format a page at a time, just like the cut-and-
paste process you're escaping.

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

Unlike most other programs, Xerox Ventura Publisher runs
on a standard IBM PC XT/AT or compatible—AT power 1s
not required. Text can be created on, and —
converted from, most major word process- '
ing programs. Graphics can be imported
from many graphics and paint programs—
even scanned images are casily incorporated. It supports dot
matrix. color ink jet and laser printers as well as PostScript
printers and typesetters.

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

Xerox brings out the genius in you.

M Xerox Comporation, PO, Box 24, Rochester, NY 14692 1438
Begin your career as a desktop publishing 1 conardo™ by

| stopping in at any computer store featuring Xerox desktop

| publishing software, by calling your local Team Xerox sales

| office or 1-800-TEAM-XRX. ext. [43B.

| ~avE - e

| @y . UmE ’A

| ADDRESS ) oy O
G W T MeNE — iee3dn

NXEROX™ 13 a trademark of XERUN CORPORATION

VENTURA PUBLISHER? 2 trademuark of V ENTURA SOFTWARE, INC.

TBM™ and PC XTLAT are trademarks of INTERNATIONAE BUSINESS MACHINES CORPORATION
POSTSCRIPT* na trademark of ADOBE SYSTEMS
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0/S ARCHITECTURE: sink with UNIX or soar with QNX.

If the sheer weight of UNIX brings
the PC to its knees, all
applications running under it will
suffer. Conceived more than a
decade and a half ago, UNIX is
today the result of modifications,
additions and patches by
hundreds of programmers.

It needs the resources of

at least an AT.

Compare this to the QNX 0/S,
designed by a dedicated team
with a common purpose and
complete understanding of both
the software and the
environment in which it must
run. Having elegantly solved

the problem of inter-task
communications, QNX is more
than capable of both networking
and real time performance

— the superior choice for
process control and office
automation systems.

Quick and efficient on a PC, QNX
soars on an AT. QNX occupies
70K (stand-alone version) to
104K (network version) of system
memory and allows 40 tasks
(programs) and up to
10terminals per computer.

QNX modular architecture
facilitates easy adaptation

and extensions by software
developers for specific
requirements. In addition,
PC-DOS runs as a single-tasking

BY TE « MARCH 1987

guest operating system under
QNX. With the DOS Development
System, DOS EXE files can be
developed in shorter time

than under DOS itself.

Communication among all tasks
is via “message-passing.” Tasks
anywhere on a network of up to
255 computers communicate
rapidly and transparently

with each other.

With the true distributed
processing and resource sharing
of QNX, all the resources on the
network are available to any user.
Application programs and data
can be distributed over the
network without having to go
through a central file server.

Network growth is fast and
simple. If your disk becomes

a bottleneck, add a disk
anywhere on the network. If
your needs outgrow your
present configuration, just add
terminals and/or computers

as required, without having to
re-write programs and without
system degradation.

If you would like to know the
secret of the QNX architecture,
please give us a call. We invite
End Users, VAR's, OEM’s and
Software Developers to discover
a whole new world of
computing capabilities.

Over 25,000 systems have been
installed worldwide since 1982.

Muitl-User 10 serial terminais per PC, AT. C Compiler Standard Kernighan and Ritchie.
Muiti-Tasking 40 (84) tasks per PC (AT) Flexibility Single PC, networked PC's,
Networking 2.5 Megabit token ring Single PC with terminals,
255 PC's and/or AT's per network. ! PC's with
10,000 tasks per network No central servers. Full sharhg of
Thousands of users per network. disks, devices and CPU's.
Real Time 2,800 task switches/sec (AT) PC-DOS PC-DOS runs as a ONX task.
Message Fast intertask communication between  Cost From US $450.
Passing tasks on any machine. Runtime pricing available.

For further information or a free demonstration diskette,
please telephone (613) 726-1893.

The only multi-user, multi-tasking,
networking, real-time operating system

LN X4

for the IBM PC, AT

and compatibles.

" By Quantum Software.

Unix is a registered trademark of AT 8 T Bell Labs. IBM PC. AT. XT and PC DOS are trademarks of 18M Corp.

Quantum Software Systems Ltd.. Moodie Drive High Tech Park, 215 Stafford Road, Ottawa, Ontario, Canada K2H 9C1
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BOOK REVIEWS

COMPUTERS &
TYPESETTING
Donald E. Knuth
Addison-Wesley
Reading, MA: 1986

VOLUME A:
THE TEXBOOK
ISBN 0-201-13447-0
483 pages, $29.95

VOLUME B: |
TgX: THE PROGRAM
ISBN 0-201-13437-3

594 pages, $34.95 ! L

VOLUME C:

THE METAFONTBOOK
ISBN 0-201-13445-4

361 pages, $29.95

VOLUME D: 2
METAFONT:

THE PROGRAM i
ISBN 0-201-13438-1

been typeset (their math or
technical requirements are a
typositor’s nightmare) and was
concerned with the decline in
the beauty of typeset mathe-
matics in general (see figure 1,
page 68). Then he became

aware that digital typesetting
| machines possessed the neces-

sary sophistication to make
serious computer typesetting
systems possible. After all,
raster devices print out an ar-
ray of dots, and you simply
have to shoot out an array of
zeros and ones corresponding
to the absence or presence of
a dot in the raster display.
Knuth realized that he knew as
much about zeros and ones as
- anybody. The eventual resuits
were a typesetting system
called TEX (pronounced
“tek”) and a typefounding sys-
tem called METAFONT.

560 pages, $34.95

VOLUME E:
COMPUTER MODERN
TYPEFACES

ISBN 0-201-13446-2

588 pages, $34.95

Reviewed by Alan Hoenig di

T he five volumes in Donald

E. Knuth’'s Computers & !

Typesetting series constitute

complete documentation of one great achievement in computer
science: the development, from scratch, of a professional docu-
ment formatter (typesetting program) and typefounding (typeface
design) program. With these books in hand, you become a par-
ticipant in the creative process.

Whether or not computer typesetting and typefounding interest
you, you will acknowledge the significance of Knuth’s system
by virtue of its design and implementation and by virtue of this
documentation, containing detailed user’s guides and superbly
documented Pascal code. If you are in any way interested in com-
puter typesetting, you will love these books for what they will
tell you about TgX and METAFONT.

A Complete Typesetting System

Don Knuth, a professor of computer science at Stanford Univer-
sity, is known for his ongoing series The Art of Computer Pro-
gramming, of which only the first three massive volumes have
appeared (Addison-Wesley: 1973, 1974, 1981). By 1979, Knuth
had become seriously dissatisfied with the way these books had

ILLUSTRATION BY CHRIS SPOLLEN

Both programs conform to
several guiding principles:
They must be in the public
domain (Knuth retains control
only of the names), they must
be easily portable to virtually
any computer, and the output
must be capable of display on

N any raster device. The final
versions of these programs are
written in a generic form of
Pascal, reportedly because
with no clear consensus for
first place, everyone seems to

agree that it’s their second-favorite language.

You work TgX by preparing a document file with an ASCII
text editor—TEX will complain if it sees any nonprintable
characters in the text file. You control the formatting by insert-
ing any of several hundred format commands within your docu-
ment file. Use TEX to compile this file to produce a device-
independent file, which contains all the information that any
raster printer needs to generate output. Your document will have .
the same precise layout on an Okidata dot-matrix printer as it
will on an Autologic phototypesetter. Of course, the resolution
will differ on the two devices. It’s not TgX, but rather a second
program called a device driver, that bridges your device-
independent output file to your printer. Device drivers have to
be specially written and are generally not in the public domain.

Where do the letterforms that TgX works with come from?
With great effort, you can force TgX to use the fonts that come
with a typical laser printer, but you get vastly superior results
if you use the fonts that Knuth designed himself using the META-

continued

bt
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Inquiry 290 for End-Users.
Inquiry 291 for DEALERS ONLY.

Expansion Chassis/Tape Back-up

Specification

Model | No. of Space for Power Supply | Dimension Price
No. Slot % Helght Drive (Watts) DOXWXH(cm)

M-1* 0 1 50 30x15x6.5 | $139
M-2 3 3 100 42x25%16 $§299
M-3 5 3 100 39%x30x15 | $239
M-4 12 2 100 40x49x14 $299
M-5 0 2 45 39x18x15 $149
M-6 Q 1 50 26.5x18x13.5| $169
M-7 5 2 100 38.5x30x13.5| $299
M-8 0 2 45 39.5x18x13.5| $149
M-9 0 2 60 38.5%x49x9 $249
M-10 8 a 135 43x49x 14 §239

* Extra space for a stand alone controlier
EXT and RCV Adapters (Interfacing Computer & Chassis With Slots)...5$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

¥ Computerfone ™
' g-*- EARE. -

TouchTone In/Voice In/Text In

o oot
Excellence ————
in-Woice Quality

» Text-to-Speech

* Digitized Speech

* Synthesized Speech
* Auto Answer/Auto Dial
* Host Independent

e Call to hear our demo:
- 1-904-476-5742

24 Hrs./7 Days/Wk.

© 1986 Suncoast Systems, Inc
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BOOK REVIEWS

FONT typefounding system. The source input files to this pro-
gram consist of a series of draw commands, and a skilled user
of METAFONT can create type and other graphic elements of
great beauty.

Although these programs are in the public domain and you
can alter them as you see fit, Knuth retains control of the names
TgX and METAFONT to ensure that all programs identified
by these names produce identical output given identical input.
Your TEX files are the same whether they were generated by
an IBM mainframe or an IBM personal computer.

All five volumes in this series were completely set by TEX
using the METAFONT fonts. The five-volume set is a virtuoso
graphic arts performance and a testament to the power of TEX
and METAFONT. Duane Bibby’s rather whimsical lion draw-
ings and the optical characters that make up the ISBN numbers
on the back covers appear to be the only exceptions. TEX handles
all details of complex layout—setting several type sizes and
varieties, automatic hyphenation, justification, kerning, ligatures,
multiple columns, superior professional mathematics, and com-
plex paragraph indenting—with ease.

Two New Computer Languages
From a computer enthusiast’s point of view, TeX and META-
FONT are distinguished not so much by their achievements in
the graphic arts as by their structure. Both allow you to place
commands in your input files. Both let you string commands
together to form new commands. Each program recognizes many
primitive commands for assigning values to variables, testing
conditions, performing loops, and communicating to the out-
side world via input and output—in short, all the elements of
a high-level computer language. It’s entirely appropriate to.regard
both T X and METAFONT as new computer languages, albeit
with rather special purposes. (METAFONT is particularly
unique.) Actually, you could do standard programming in both
“languages,” although it would waste your computer’s resources.
So another group of people interested in these books is aspiring
compiler writers. Knuth offers prime examples of compilers writ-
ten in structured, documented Pascal. This audience will read
the user’s guides as the specifications for these unusual
languages.
Volumes A and C are user’s guides to TeX and METAFONT,
while volumes B and D are the program listings for both pro-
continued

In practice. the left-hand sides of aligned formulas are often blank. and the
alignmient is often done with respect to other svinbols as well as For example.
the following display is tvpical: see if vou can guess how the anthor typed it
T(n) < T™") < o3len] _ ofer
< 3¢ 3R"
3en'®3
I'he result of \eqalagn is a vertically centered box  This makes it easv
ta get a formmla like
=y
J Py
i f(z? !
y =12~
-~ f(z="
You simply nse \eqalagn Iwice in the same line
$$\lefr\{

\eqalign{\alphak=f(z)\cr \betak=f(z"2)\cr \gammak=f(z~3)\cr}
\right\}\qquad\left\{
\eqalign{x&=\alpha"2-\beta\cr yk=2\gamma\cr}\right\}.$$

Figure 1: An example from The TgXbook, showing the
capabilities for creating complicated mathematical display
equations. An appendix provides answers 1o all the
exercises contained in this volume. Reprinted with
permission from Addison-Wesley Publishing Co. Inc.




HOWTO PUT IT

ALLTOGETHER WITHOUT
GOINGTO PIECES.

Buying a desktop computer system
doesn’t have to be confusing. Even with
hundreds of monitors, CPUs and print-
ers on the market. Because one name is
all you need to know for system compo-
nents that fit together with the features
you need today, and the power to grow
with you tomorrow. Panasonic.

YOUR POWERFUL BUSINESS ALLY.
Build your advanced system around the
computers designed to answer your most
demanding business requirements.

The Panasonic ® Business Partner ™and
Business Partner 286.™

BUILT-IN FLEXIBILITY.

You can configure the Business Part-
ners to your own individual needs. In
addition to their built-in disk drives, you

e s

can add a hard disk drive, additional
half-height drives—even a magnetic
tape drive.

SPEED, PERFORMANCE, POWER, AND
FUTURE GROWTH.

m = [
Both Business Partners are fast and
powerful. The Business Partner 286,
with its 80286 processor runs at 6
MHz or 8 MHz and can address up to
15Mb RAM. And as your business
grows, so do your Business Partners.
They have expansion slots for all the
graphics, communications accessories
and peripherals you're likely to need.

IMPORTANT DESIGN CONSIDERATIONS.

ot dca:

The deluxe, detachable keyboards have
been designed for comfort and ease of
use. And we ve separated the cursor
keys and numeric keys for quick, con-
venient access.

* [BM is a registered trademark of the International Business Machines Corp.

Inquiry 217

SOME REASSURING LAST WORDS.
You'll find the Business Partner com-
patible with the IBM* PC/XT. And
the Business Partner 286, with the
PC/AT. So you'll be able to run the
most popular software. You'll also get
compatibility with Panasonic’s wide
range of quality peripherals. And just
as important, both Business Partners
are backed with Panasonic’s one-year
limited warranty.

For more information, mail the cou-
pon and discover how the right Busi-
ness Partner can make running your

business easy.
You'll see: THE EASIER, THE BETTER.

l Business Partner 286

lNamz—, S

I Company Name

I Address .

I City — State —__ Zip

| Write: Panasonic Industrial Company, Computer Products
Division, Two Panasonic Way, Secaucus, NJ 07094

Orcali: 1-800-PIC-8086.
-
1IC

|

|

_Panasonic,
\&¥ __ _Office Automation O VAP
7\
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Send me information on the Business Partner and \l
|
|
I
|
|



Inquiry 235 for End-Users.
Inquiry 236 for DEALERS ONLY.

TN v
FAST-.

wi

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 o Factory installed
® Unique Disk Caching and Tested DRAM's
® Lotus/Intel/Microsoft compatible

® Ram Disks (up to 8MB)
e Custom Password Security
® Print Buffering

@ Built-in Diagnosis and
Automatic Fault Tolerance

*Each FASTCARD Ill comes with 2 MBytes of Memory.
FASTCARD 1V, available with 2 MBytes, includes serial/parallel ports,
game port and a clock calendar for $295. Dealer inquiries invited.

]
For additional information, contact ”m’

PERIPHERAL MARKETING INC 602-483-7983
7825 E. EVANS RD., #500, SCOTTSDALE, AZ 85260

BOOK REVIEWS

Stop unauthorized use of software...and keep your cus-
tomers happy at the same time. The no-interference hardwore
keys from the industry’s leading supplier put money in your pocket and
save you from angry customer complaints. Our product line includes
devices for either parallel or serial port. The latest addition allows you to
cover multiple programs with one device and/or customize
as needed. Call for new low prices

SOFTWARE DEVELOPER BENEFITS
* Prohibits unauthorized use ¢ Higher level language

of software interfaces included
* No need for copy * 100 times faster (1ms)
protection than fixed response devices

* Minimal implementation effort
* Runs under DOS and Xenix. on
IBM PC. AT, XT & compatibles

* Algorithm technique
(never a fixed response)
* Virtually unbreakable

SOFTWARE USER BENEFITS
* Unlimited backup copies * Pocketsize
* No fioppy required with * Transparent
hard disk « Transportable

EVALUATION KIT AVAILABLE

O RAINBOW
oo Telex 386078

17971 SKYPARK CIRCLE SUITE E, IRVINE, CA 92714

(714)261-0228
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Inquiry 257 for DEALERS,ONLY:

grams. Volume E, the final volume in the series, is a detailed
survey of the way Knuth used METAFONT to generate the
roman fonts TEX uses.

The TgXbook

Volume A of this series, the user’s guide for TEX, has been
around for a year or more in a softcover, wire-bound incarna-
tion entitled The TgXbook.

First-rate scientists are often first-rate writers. Einstein, Freud
(in the original German; he’s not well served by his translators),
Darwin, and Feynman lead this class, but scores of other scien-
tists have not yet caught the public eye. Knuth emphatically
belongs among this group. His book is a model of clear
exposition—there are even jokes once in a while (but you have
to be sharp and read the text carefully). The book is well orga-
nized in a series of short chapters, each centered on a particular
TgX topic. But fine science writing undoes itself in a peculiar
manner. Science starts slowly as it sets forth the basic concepts
and carefully builds the foundation. The unsuspecting reader
jumps all too soon to the conclusion that there’s no substance
to this subject. It’s similar to the frog in the biology experiment:
The frog luxuriates in a pot of water heated ever so slowly, but
by the time the water becomes hot, the animal’s muscles are im-
mobile. Gentle reader, heed this lesson while reading The TgX-
book. Don’t be lulled by the gentle temperatures of the early
chapters—the water heats up soon.

Knuth imposed two structures on this exposition. On one hand,
the first few chapters can be viewed as a very short course on
TgX that culminates in a guided hands-on tour of the system
(chapter 6). The remainder of the book expands on this introduc-
tion. (By the way, you'll better track the learning curve if you
have access to TEX and you try things out as you go along. This
is no hardship—you’ll find TgX is fun. Several implementations
of TEX are available for IBM computers and clones, the Apple
Macintosh, the Commodore Amiga, and the Atari 1040ST,
although these last two have been demonstrated only as of this
writing and may not yet be commercially available.)

On the other hand, Knuth has segregated the entire book into
two levels, elementary and advanced. Since any particular
chapter contains both high and low subject matter, each chapter
contains elementary and advanced material. Fortunately, there
is no danger of mixing the two levels—the advanced material
is set in smaller type, and these paragraphs begin with a
“dangerous bend” sign, a logo like a road-sign warning of an
approaching hairpin, Z-shaped curve you might encounter on
a mountainous pass. Knuth clearly wants his readers to ignore
the dangerous bend material on the first pass through the book
and to refer to it later on. Scattered throughout the text are prob-
lems and exercises, many of which will give most readers a run
for their money. The answers to all the exercises are included
in the first appendix to the book.

More than a third of the book consists of ancillary material
in various appendixes. Most of these topics are advanced and
some are for reference, but some of the material is intriguing.
I especially like Appendix D, “Dirty Tricks.” Here Knuth really
makes TEX sit up and beg. Watch TEX perform multilingual
double-column typesetting, do elementary Cartesian graphing
of points, draw dragon curves, and set hanging punctuation.

The extensive index (another appendix) Knuth prepared is an
essential limb enabling you to find things tucked away in obscure
corners of this long book. As you get deeper into TEX, you’ll
find yourself needing to clarify a specific point, so Knuth took
great care to index each topic in every reasonable way. The en-
tries use typography to indicate where something is defined,
where it’s used in a good example, and anywhere else it’s
mentioned.

continued



Order Status,
Technical & Other
Info. (602) 246-2222

Call for programs
not listed

WAREHO

DATA

SPECIAL
WORD PERFECT

$195

TOLL-FREE ORDER LINE 1-800-421-3135

labels, and more!

FREE SOFTWARE!

Purchase over $100 and receive one of these disks absolutely FREE! Purchases over $250 get two free disks, over $400 get three, or
getall four disks when your purchase is over $500! 1) MIXED BAG — A great assortment of utilities and games all packed on one disk.
2) PC-WRITE — Try this famous feature packed word processor. It's awinner! 3) FONT-SET — Lets you set popular fonts like bold,
underline, etc. on most late model printers from Citizen, Epson, NEC, Okidata, Panasonic, Star, Toshiba, etc. You can even use your
printer like a typewriter! 4) ABC-LIST — Great mailing list program! Sort on any field, do qualified searches, print reports and mailing

FREE SOFTWARE!

FREE SOFTWARE!

DATA BASE MANAGERS
Clipper.......covveiivenn $329
Clout2............ ... Call
Condorifl......... . 310
Knowledgeman Il .. ....Call
Powerbase 2.2 .............. 212
Q8A . ... Call
Quickcode .......... .... 138
Quicksilver .......... .. 295
Quickreport ......... . 138
Revelation........... 469
R: Base SystemV ........... Call

WORD-PROCESSING
Easy Extra .................. 88
Microsoft Word . ... .. 252
Multimate Advantage . Call
Peachtext 5000 ........ 145
Volkswriter3 .......... . 139
Webster Spellcheck . ... .37
Wordstar ............ 162
Wordstar Propac .. ... 233
Wordstar 2000 ... ..... 233
Wordstar 2000+ ............. 278

SPREADSHEET
Microsoft Multiplan..........
Spreadsheet Auditor 3.0
Supercalc4d ........... .
VPPlanner ..................

ACCOUNTING
BPI AP, AR, PR, GA ...... 299 ea.
Cyma.....cooiviiieiannnen
Dac Easy Accounting .. ..
Dollars & $ense
Managing Your Money 3.0 ... 108

INTEGRATED
Ability ......... ...l 59
Enable..................... 312
Smart Software ............. Call

COMMUNICATION
PROGRAMS
CarbonCopy ........c..... 115
Crosstalk . .........cocvuennnn 89
Remote ..................... 89
Smartcom M ............ ... 83
GRAPHICS

Chartmaster ................ 199
Energraphics 20....... o
In-A-Vision ................. 275
Microsoft Bus Mouse.. ....... 106
Microsoft Chart ............. 164
Microsoft Serial Mouse ...... 119
Newsroom .................. 3
PC Mouse W/DR Halo Il ... ... 106
Printshop ................... 33
Signmaster ................. Call

PROJECT MANAGER
Harvard Total Project. ....... 262
Microsoft Project............ 219

Super Project Plus .......... Call
Timeline20............... $209
EDUCATIONAL
Flight Simulator ............. 28
Turbo Tutorfl ............... 25
Typing Tutorlll . ............ Call
LANGUAGES
Lattice C Compiler .......... 242
Microsoft C Compiler........ 249
Microsoft Fortran ........... 195

Microsoft Macro Assembler ... 84

Microsoft Pascal Compiler ... 166
Microsoft Quick Basic ........ 55
Ryan McFarlan Fortran ...... 305
Ryan McFarlan Cobol ....... 479

Turbo Pascal w/8087 + BCD .. 55

UTILITIES
CopylIPC ...coiviiiinennn. 19
Copywrite ......oovvivnnnn.. 39
Desqview ..............vunn 55
DoubleDos ................ Call
Fastback .................... 85
Homebase .................. 39
Microsoft Windows........... 55
Norton Utilities 3.1 ........... 48
Prokey4.0..........coovnt.. 70
Sidekick (unprotected) ....... 47
Sideways 3.1 36
Superkey..........

raveling Sidekick .
XTree....oovviiiiinennennnn

ACCESSORIES

Copy H PCBoard ............ 75
135 watt power supply . ....... 59
Mini Micro Paratlel

PrintBuffer................
Masterpiece .. ...
Masterpiece Plus

INCREDIBLE VALUES

Nationally advertised boards for
IBM PC and most compatibles
at give away prices.
Keyboards (similar
to5151) ......oiiian, $79
Monochrome Board w/printer
port (similar to Hercules
Graphics)
Expansion Board
0toS576K .............. $42
Multifynction Board w/game
port (similar to AST

sixpack) .............. $79
Four Drive Floppy
Controller ............. $39
Color Card w/o printer
1] 4 S $69
Color card w/printer
port .. ... $79
HARD DRIVES
Bernouili 20 MB w/cont. .. ... Calt
Filecard20MB ............. 555

Maynard 20 MB Hard Card.. . Call
Plus Hardcard 20MB

Seagate 20 MB Int. w/cont. .. $385
Seagate 30 MB int. w/cont.. .. 479

Seagate 30 AT Int. .......... Call
KEYBOARDS
Keytronics 5151............. 162
Keytronics 5153............. 269
PRINTERS
CANON LASER. ........... 1939

CITIZEN

MSP-10 .......ooviiiienn. 279
MSP-15 ... ...t 379
MSP-20 .......c.ooveinennn. 315
Premiere 35 Daisywheel ..... 469
EPSON - Cail on all models
FUJITSU

DX2100 Parallel ... .......... Calt
DL2400 Ser/Par............. Call
LASER IMAGE 2000......... Call
NEC

NECPSXLP ............... 1095
NEC P7 Parallel .............. 619
NECS8850 ................. 1059
NEC P6 Parallel............. 439

OKIDATA - Call on all models

PANASONIC
1091-1. .
1002 .
1592.......
KXP3151
STAR MICRONICS
NI20) 500000000000 a0000000aG Call
NB1S ...t 975
NX10 ... 232
SG15 ... e 365
SR15 ... 585
TOSHIBA
MONITORS
AMDEK 410 Amber ......... 157
AMDEK 600 ................ 395
Magnovox Color RGB . ...... Call
Multitech ColorRGB ........ 259
Princeton Max 12 ........... 159
Samsung TTL Amber......... 172
Samsung TTL Green ......... 70
EGA MONITORS
AMDEK 722 ................ 502
NEC Multisync ............. Call
Packard Bell EGA ........... 450
EGA BOARDS

Everex Enhancer EGA . ...... 235
Paradise Auto Switch

EGACard................ 359
Quad EGAPIluS............. 349
STBEGAPlus .............. Call
VegaDeluxe................ Call
VegaVideo................. 299

64K 150NS (setof 9) .......
256K 150NS (set of 9) .
256K 120NS (set of 9)
MODEMS
Everex 300/1200
Hayes 1200........

Hayes 1200B ............... Call

U.S. Robotics Courier 2400 .. $349

U.S. Robotics Passwd. 1200 .. 180
BOARDS

AST Advantage Premium .... Calt
AST Premium ..............
AST Sixpac (384K) .......... Call
Hercules Color Card ........
Hercules Graphics +.........
Intel Above Boards.......... Call

J Lazer (Tall Tree) .......... Call
J Ram Il (Talt Tree) ......... 159
J Ram NI AT (Tall Tree)...... 199
COMPUTERS
AZ TURBO PC |
IBM Compatible Computer,
4.77 or 7.47 key selectable,
keyboard, 640K, dual
drive, 150 watt power
supply ...l 620
or with 20 MB Seagate
Harddrive........... Call
6 month limited warranty
CoronaPC................. Call

Multitech 300 Accel
IBM AT Compatible, 512K,
expandable to 1 MB on the
mother board, one 1.2 MB drive,
195 watt power supply, MS/DOS
3.1, clock, 6 or 10 MHZ key
selectable, soft white monitor,
AT style keyboard, 1 year
TRW warranty

Multitech Turbo
IBM Compatible Computer,
256K, dual drives, 8 MHZ, ports-
parallel-serial-clock, 5151 type
keyboard, graphics board (sim-
ilar to Hercules), mono monitor
DOS 3.1, 6 month national
warranty................

Packard Bell VT286
IBM AT Compatible, 640K,
expandable to 1 MB on the
mother board, one 1.2 MB drive,
210 watt power supply,
MS/DOS 3.1, clock, 6 or8 MHZ,

AT style keyboard, 1 year
warranty................ 1600
Sharp Portable ............. Call

[ TERMS: Shipping on most software is $5.00.
AZ orders +6.7% sales tax. Personal check
-allow fourteen {14) days to clear We
accept purchase orders from authorjzed
institutions for 3.5% more than cash price
All returns are subject to our approval.
There will be a 20% restock fee. Minimum
phone order $50. At prices are subject to
change

No Charge for Master Card or Visa

@ =

———
We do not guarantee compatibility

TOLL-FREE ORDER LINE 1-800-421-3135
WAREHOUSE DATA PRODUCTS
2701 West Glendale Ave. o Phoenix, AZ 85051

Phone Hours: Monday, Wednesday & Thursday
7 am-9 pm; Tuesday & Friday 7 am5 pm;
Saturday 9 am-5 pm. MST.
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PC/VI’

UNIX's VI Editor Now Available For Your PC!

Are you being as productive as you can be with your
computer? An editor should be a tool. not an obstacle to
getting the job done. Increase your productivity today by
choosing PC/VI — a COMPLETE implementation of
UNIX®* VI version 3.9 (as provided with System V
Release 2).

PC/V1 is an implementation of the most powerful and
most widely used full-screen editor available under the
UNIX operating system. The following is only a hint of the
power behind PC/VI:

« Global search or search and replace using regular
expressions

¢ Full undo capability

» Deletions, changes and cursor positioning on character,
word. line, sentence, paragraph. section or global basis

« Editing of files larger than available memory

« Shell escapes to DOS

« Copying and moving text

« Macros and Word abbreviations

« Auto-indent and Showmatch

« MUCH, MUCH MORE!

Don't take it from us. Here’s what some of our customers
say: "Just what [ was looking for!”, "It's great!”, "Just like
the real VI!". “The documentation is so good | have already
learned things about VI that | never knew before.” — IEEE
Software. September 1986.

PC/V1 is available for IBM-PC’s and generic MS-DOSt
systems for only $149. Included are CTAGS and SPLIT
utilities, TERMCAP function library.and an IBM-PC specific
version which enhances performance by as much as
TEN FOLD!

PC/TOOLS"

What makes UNIX so powerful? Sleek. Fast, and
POWERFUL utilities! UNIX gives the user not dozens. but
hundreds of tools. These tools were designed and have
been continually enhanced over the last fifteen years! Now
the most powerful and popular of these are available for
your PC! Each is a complete implementation of the UNIX
program. Open up our toolbox and find:

« BFS e DIFFH « OD
« CAL « DIFF3 « PR
« CUT « GREP « SED
* DIFF « HEAD « SEE

All of these for only $49.00; naturally. extensive

documentation is included!

PC/SPELL

Why settle for a spelling checker which can only
compare words against its limited dictionary database
when PC/SPELL is nowavailable? PC/SPELL isa complete
implementation of the UNIX spelling checker. renowned
for its understanding of the rules of English! PC/SPELL
determines if a word is correctly spelled by not only
checking its database, but also by testing such
transformations as pluralization and the addition and
deletion of prefixes and suffixes. For only $49.00,PC/SPELL
is the first and last spelling checker you wili ever need!

Buy PC/VIand PC/TOOLS nowand get PC/SPELL for
only $1.00! Site licenses are available. Dealer inquiries
invited. MA residents add 5% sales tax. AMEX. MC and Visa
accepted without surcharge. Thirty day money back
guarantee if not satisfied! Available in 8" 5'4" and 3'4"”
disk formats. For more information call today!

SUNIX 15 o trudemark of ATRT *MS £X0% Is @ tradestark o) Microsolt

CUSTOM SOFTWARE SYSTEMS
P.O. BOX 678 » NATICK, MA 01760

617 ¢ 653 ¢ 2555
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BOOK REVIEWS

But here’s the bottom line for most users: Can you learn TEX
from The TgXbook? You can, but just remember to skip the
dangerous bend material on your first pass. Also, personal com-
puter users may be a tad uncomfortable with the book, because
it implicitly assumes the existence of resident TgX wizards at
your local computer site who can convey the nuts and bolts of
TgX usage to you (What switch do I flick now? Where do I stick
this floppy disk? What's the best text editor to use?). This
assumption makes sense when your site is some VAX or main-
frame, but it leaves you hanging when you’re trying to work by
yourself at your own Macintosh with your own version of TEX.
(See editor’s note at end of review.) However, the commercial
implementations of TEX come with more detailed instructions
for getting the program up and running on your computer.

Fortunately, TgX is sufficiently redundant that you can per-
form good TgX no matter how you start. T X provides so many
ways to do most tasks that you can always rely on a couple of
tricks until you master the skills for the more clean and elegant
approach. The TgXbook will grow with you as you build TgX
skills—that’s its great advantage. Little by little, even the
dangerous bend stuff makes sense.

Addison-Wesley wisely offers The TgXbook in two formats.
The hardbound edition is perfect for libraries, but the wire-bound
edition, in which facing pages lie flat, is just right for those who
need a copy right by the computer.

A METAFONT User’s Guide

The METAFONTbook, volume C in the typesetting series, is the
user’s guide to METAFONT, the companion program to TgX
(see figure 2). This book parallels The TgXbook in many
respects. The same structures prevail—introductory first few
chapters, advanced remainder, easy material intermingled with
dangerous bend material. Again, it’s wise to leave the dangerous
material until you have some experience under your belt.

Exercises are strewn throughout the book, and once again
Duane Bibby has provided the drawings. The index is superb.
Knuth employs the same witty, engaging style (but new jokes).
The METAFONTbook is also available in a less expensive, wire-
bound edition for hands-on computing.

The resemblances end there, because METAFONT is so dif-
ferent from TgX. If anything, METAFONT is more interesting,
and I find its problems more challenging. It is more the toy than
Tg X—there are lots of fun things you can do with it—but maybe,
as I'm newer to METAFONT, there is just greater novelty.

continued

@ Here are some of the curves that METAFONT draws between two points, when
it is asked to move outward from the left-hand point at an angle of 60°, and
to approach the right-hand point at various angles

This diagram was produced by the METAFONT program

for d = 0 step 10 until 120
draw (0,0){dir 60} .. {dir —d}(6¢em,0}. endfor;

the ‘dir’ function specifies a direction measured in degrees counterclockwise from a
horizontal rightward line. hence *dir —d" gives a direction that is d° below the horizon
The lowest curves in the illustration correspond to small values of 4. and the highest
curves correspond to values near 120°

Figure 2: An excerpt from The METAFONTbook,
demonstrating the versatility and mathematical structure of
the METAFONT language. Notice the dangerous bend icon.
Reprinted with permission from Addison-Wesley Publishing
Co. Inc.




LEADING EDGE

Word Processor with Merge & Spell 59.00

LIFETREE

Volkswriter 3 159.00

MICROPRO

Wordstar 179.00

Werdstar Propack 249.00

Wordstar 2000 245.00

MICROSOFT

Word (Version 3) 279.00

MULTIMATE

Muttimate 235.00

Multimate Advantage 319.00

SATELLITE SOFTWARE

Word Perfect 219.00

Word Perfect Library 59.00

WORD PROCESSING UTILITIES

BORLAND INTERNATIONAL

Turbo Lightning 62.00

LIVING VIDEOTEXT

Thinktank 99.00

MAX THINK

Max Think 49.00

WRITING CONSULTANTS

Word Finder 60.00

DATA BASE MANAGEMENT

ASHTON TATE

dBase Il Plus 419.00

BORLAND INTERNATIONAL

Reflex 85.00

LEADING EDGE

Nutshell 69.00

M.0.8.S.

Kman Il 299.00

Kman Bundle 369.00

MICRORIM

RBase 5000 269.00

Clout Il 145.00

RBase System V CALL

DATABASE UTILITIES

FOX & GELLER

Quickreport 145.00

NANTUCKET

Clipper 359.00

SOFTWARE TOOLS

Viewgen 9500

SPREADSMHEETS /

INTEGRATED SOFTWARE

ASHTON TATE

Framework Il 429.00

COMPUTER ASSDCIATES/I.U.S.

Supercalc 4 295.00

DIGITAL RESEARCH

GEM Draw 159.00

GEM Collection 119.00

GEM Desktop 32.00

LOTUS

Lotus 1-2-3 Version 2 339.00

Symphony 449.00

MICROSOFT

Multiptan 129.00

MIGENT SOFTWARE

Ability 59.00

PAPERBACK SOFTWARE

VP Planner 59.00

SOFTWARE GROUP

Enable 359.00

SOFTWARE PUBLISHING

PFS File, Write, Plan 80.00 each

PFS Report 69.00

SYMANTEC

as&aAa 259.00

ADVANTIAGES

® Orders placed betore 3 p.m. (PST) shipped
same day.

® We welcome corporate accounts.

o Free technical support

e immediate replacement of defective goods.

© Bulk discounts.

o One milhon dollar inventory.

818 705-1895

. 7

SPREADSHEET UTILITIES

CAMBRIDGE CO-OPERATIVE

Spreadsheet Analyst 49.00

LOTUS

1-2-3- Report Writer 115.00
L TURNER HALL

sSaz 59.00

PRESENTATION GRAPHICS

AMERICAN SMALL BUSINESS

Prodesign |1 199.00

BLOC OEVELOPMENT

Form Tool 59.00

DECISION RESOURCES

Chartmaster 209.00

Signmaster 145.00

ENERTRONICS RESEARCH

Energraphics 2.0 329.00

GRAPHICS COMMUNICATIONS

Graphwriter Combo 329.00

Freelance 219.00

MICROGRAFX

PC Draw 199.00

In-A-Vision 249.00

Windows Draw 99.00

MICROSOFT

Chart 189.00

SPRINGBOARD

Newsroom 32.00

T-Maker

ClickArt Personal Publisher 109.00

UNISON WORLD

Printmaster 32.00

Art Gallery 1 & II 22.00 each

PROJECT MANAGEMENT

BREAKTHROUGH

Timeline 235.00

COMPUTER ASSOCIATES/I.U.S.

Superproject Pius 279.00

HARVARD SOFTWARE

Total Project Manager 279.00

SCITOR

Project Scheduler Network 339.00

ACCOUNTING

COMPUTER ASSOCIATES/I.U.S.

Each Accounting Module 378.00

Payroll 439.00

Easy Plus 89.00

OPEN SYSTEMS

GL AR/AP‘Payroli/Inventory 429.00

Purchase Order/Sales Order/Report

Writer 379.00

Resource Manager 239.00

S8BT

Accounting Software for dBase IH

dLedger/dPayroli/dProject 275.00

dOrder/dinvoice dPurchase 145.00

PERSONAL MANAGEMENT /

INVESTMENT

MECA

Managing Your Money 105.00

MONOGRAM

Dollars & Sense 99.00

COMMUNICATIONS /

TERMINAL EMULATION

HAYES

Smartcom NI 95.00

MERIDIAN TECHNOLOGY

Carbon Copy 109.00

MICROSTUF

Crosstalk XvI 99.00

Remote 99.00

PERSOFT

Smarterm 220 149.00

SOFTKLONE

Mirror (Crosstalk Clone) 39.00

UTILITIES

BORLANO INTERNATIONAL

Superkey 40.00

Sidekick (Unprotected) 48.00

Travelling Sidekick 40.00

e Immediate shipment on purchase orders
from qualified institutions (schools and
universities included).

® No hidden charges.

TERMS:

All prices subject to change without notice.

We do not guarantee compatibility. No sur-

charge for VISA or MasterCard. 2% surcharge

800 231-6603 CA

CENTRAL POINT

Copy Il PC 29.00
Copy It Option Board 90.00
EXECUTIVE SYSTEMS

X-Tree 32.00
FIFTH GENERATION

Fastback 99.00
MICROSOFT

Windows 65.00
PERSONICS

Smart Notes 49.00
PETER NORTON

Norton Utilities 55.00
Norton Commander 37.00
QUAID SOFTWARE

Copywrite 39.00
Zerodisk 55.00
SOFTLOGIC SOLUTIONS

Disk Optimizer 37.00
Double Dos 37.00
Sottware Carousel 25.00
STERLING SOFTWARE

Intelligent Back-up 79.00
PROGRAMMING LANGUAGES
BORLAND INTERNATIONAL

Turbo Pascal wW/8087 & BCO 5900
Turbo Database Toolbox 40.00
Turbo Tutor 22.00
Turbo Graphix Toolbox 40.00
Turbo Jumbo Pack 169.00
LIFEBOAT ASSOCIATES

Lattice C Compiler 259.00
MICROSOFT

Macro Assembier 95.00
Fortran Compiler 219.00
Quick Basic 65.00
C Compiler 289.00

Y/ MULTIFUNCTION BOARDS
A.S.T. RESEARCH

Six Pack Plus w/64k 170.00
Six Pack Premium w.512k 409.00
Rampage PC with 256k 275.00
Rampage AT with 512k 485.00
PARADISE SYSTEMS
Five Pack with O k 120.00
TALLTREE SYSTEMS
JRAM 3 PC with O k 195.00
JRAM 3 AT with 0 k 245.00
JLASER 270.00
GRAPHICS CARDS
HERCULES
Monochrome Plus 199.00
Color Card 159.00
PARAOISE
Modular Graphics Card 219.00
EGA Auto Switch Card 359.00
SIGMA OESIGNS
Sigma 400 425.00
Sigma EGA 349.00
TECMAR
EGA Master 305.00
ZUCKERBOARO
Color Card (No paralied Port) 59.00
Color Card (Paralled Port) 79.00
Monochrome Graphics
(Hercules Compatible) 79.00
1-0 Mini w/clock calendar, parallel &
serial port 75.00
ODEMS
HAYES
1200 399.00
12008 with Smartcom Il 379.00

American Express. No returns without RA#
Short shipments must be notified within 48
hours. 15% restocking fee on non-defective
goods: $3.00 C.0.D. charge. Shipping $4.00
per item, less on bulk orders. ($8.00 Blue La-
bel.) (Higher for some hardware items.)

800 328 4473 U

MIGENT

External Modem-—1200 Baud 99.00
PRACTICAL PERIPHERALS

1200 Internal half-card 140.00
MONITORS

AMDEK

310A 155.00
MAGNAVOX

Monochrome Monitor (Amber/Green) 90.00
Color (320X200) 279.00
NEC

NEC Multisync 599.00
PRINCETON

Max 12E 165.00
HX 12 469.00
SR 12 629.00
PRINTERS

C. ITOH DIGITAL GROUP Call for Prices
CANON

LBP-8A1 Laser Printer 2,285.00
CITIZEN

120D 219.00
Premiere 35 LQ 475.00
EPSON Call for Prices
NEC

Pinwnter P§ 1,159.00
Pinwrtter P6 529.00
OKIDATA Call for Prices
TOSHIBA

P321 580.00
P351 1205.00
CALL FOR ALL PRINTER ACCESSORIES
PLOTTERS/

PRESENTATION SYSTEMS

POLAROID

Polaroid Palette 1,499.00
SOFTWARE GARDEN

Dan Brickhin's Demo Program 60.00
HARD DISKS/

TAPE RACK-UPS

12 INTERFACE

10 MB External Tape Back-up 579.00
IRWIN MAGNETICS

10 MB Internal Tape Back-up 549.00
20 MB Internal AT Tape Back-up 859.00
MOUNTAIN

20 MB Hard Card 749.00
SEAGATE

20 MB Hard Disk with Controfler 469.00
INPUT DEVICES

KEYTRONICS

KB 5151 175.00
MICRDSOFT

Mouse with PC Paintbrush 129.00
MOUSE SYSTEMS

Mouse Systems Mouse with DR Halo Il 99.00
SURGE PROTECTION/
BRACK-UP POWER

COMPUTER ACCESSORIES

P15 Power Director 115.00
EPD

EPD Lemon 6 Outlet 32.00
IBC/TADIRAN

AT Replacement Battery 27.50
KENSINGTON

Masterpiece 89.00
Masterpiece Plus 115.00
RAM CNIPS/

CO-PROCESSORS

Intel, NEC, Tosniba, etc.

COMPUTERS

PC/XT Compatible Computers

(FCC & UL Authorized)

Complete PC Systems from under $850.00

Complete XT Systems from under $1,150.00

Call for pnce quotation

We can build the system according to your
needs

Call for prices

Order desk & technical support open
8a.m. to 6 p.m. Monday-Fniday

10 a.m. to 2 p.m. Saturday (PST)

6934 Canby St. Suite #109-110

Reseda, CA 91335

Call for prices for any item not included in
this price list.
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New

Turbo Pascal Programmers:
15 MINUTES = 200 HOURS!

with new turboMAGIC™ code generator.
Your productivity increased, or your money back!

Let your imagination run wild! Turn your ideas into state-of-
the-art programs. It's easy with turboMAGIC, the slickest
code generator available for Turbo Pascal. Input forms and
help windows up to 66 lines long. Pop-up menus. Pull-down
menu systems. And much more! turboMAGIC will turn 15
minutes of your time into code that would take you hundreds
of hours to write. When it comes to forms...we do more than
Screen Sculptor, Turbo Masterand GTP...and we do it better!

It's POWERFUL! It's FLEXIBLE! It's FAST! It's MAGIC!

Wouldn't you like some magic? Order turboMAGIC today.
Just $99.00. 30-Day Money Back Guarantee. Not Copy
Protected. You can't lose. CALL NOW! 1-800-225-3165 (for
Visa & MC orders outside Alabama) or 205-342-7026. For an
info-packed brochure, please circle our inquiry number.

Requires: Turbo Pascal 3.0 and a 256K IBM PC compatible.

by
%y /77 Sophisticated Softwate Inc.
% 6586 Old Shell Road
Mobile, AL 36608
(205) 342-7026

TM's Turbo Pascal — Boriand int, Screen — The Bottling Co
GTP — Allen, Emerson & Frankiin; Turbo Master — Hawauan Village

BOOK REVIEWS

THE 3.5” CONNECTION!

This internal 720K 3.5" disk drive is a “drop-in" replacement
for 5.25" drives! It's the ideal solution for exchanging data
between your PC/XT/AT and the new generation of laptops.
Disk format is compatible with 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 "
Oy DIk 115erTrumL5 $159.95
INCORPORATED
( — 2734-C Johnson Drive
S LOIT mim
IMMEDIATE DELIVERY!

Call 805-658-7466 or 805-658-7467
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Why is METAFONT so nifty? As you might expect in a pro-
gram that creates letterforms, there are a variety of commands
that shape, position, and draw using an imaginary pen nib. The
fun begins, though, because you can instruct METAFONT to
do its work on-line and actually watch the creation process tak-
ing place on your screen. METAFONT uses an elegant algorithm
for deciding which graceful curves will connect several points.

But there’s more. Because people find it easier to specify cer-
tain key points as intersections of given lines (such as the cen-
tral peak in an uppercase W) rather than by coordinates, META-
FONT solves systems of linear equations for you, and does it
on-line. Still more, METAFONT can even attack nonlinear equa-
tions. For many people, this alone is worth the price of the
package. (PC versions of METAFONT will be available from
Addison-Wesley and from Personal TgX, mentioned below.)

Because of its graphic nature, METAFONT lends itself bet-
ter to recreational purposes than does TEX. At one point, you’ll
come upon a recipe for playing John Conway’s Game of Life
on-line with METAFONT. Martin Gardner would highlight this
game from time to time in his late, lamented *“‘Mathematical
Games” column in Scientific American. Life is a set of rules
whereby one pixel configuration evolves to some new state in
the next generation. If you’re clever enough to choose your
original configuration carefully, you'll generate the stills for some
surrealistic cartoon.

A Coffee-Table Volume

If you assiduously read The METAFONTbook, you’ll be master
of all the tools you need to create your own alphabet, at least
in theory. But Knuth only gives examples of very simple letters
in volume C. How difficult is it to expand on these skills and
create an alphabet of beauty and serviceability, replete with thick
and thin strokes that blend gracefully into the flangelike serifs
of good roman type? How hard is it to create an alphabet suitable
for the finest texts?

It turns out to be very difficult, as you soon appreciate by
glancing through the pages of the final volume of this series,
Computer Modern Typefaces. This volume presents the META-
FONT source programs for all characters in the basic fonts, in-
cluding uppercase and lowercase letters, digits, punctuation,
math symbols, and ligatures. Each letter is specified in terms
of about 60 parameters that are adjusted to various values or
turned on or off. The idea is that adjusting these things careful-
ly, we can generate a wide variety of different fonts. This was
Knuth’s original goal, and it explains the origin of the prefix
“META.’

You can adjust these parameters with one of two goals in mind.
First, by carefully scaling certain parameters, you create different
sizes of a particular font. It’s a common misconception that a
24-point version of some font is geometrically similar to its
12-point version. Wrong! Each size has to be subtly adjusted.
(Printers traditionally measure the size of type in points. There
are 72.27 points in an inch. To speak of type as being 12 point—
about 1/6 of an inch—means that the height of a parenthesis in
that font is 12 points.)

Second, by scaling other parameters you can create different
font styles. For example, by slanting a roman font and soften-
ing some of the curves, you approximate the corresponding italic.
Because these fonts share the same underlying structure, there
will be a visual unity that might be missing in type designed
entirely by hand.

Although physically a match for its siblings in the series, Com-
puter Modern Typefaces plays the role of star. The bulk of the
book contains the METAFONT programs for each character,
together with large proof mode examples of each, the proofs
being rendered in substantially enlarged 10-point roman, 10-point

continued



ree source code
in every box.

Actually, we give you two things free.

Our source code. And your freedom.

Just buy part or all of our excellent integrated
business accounting system, the SBT Database
Accounhng Library.

We'll glve you our source code absolutely free.

Which, in turn, gives you the freedom to customize

our software to fit your business needs.

Say, for instance, you want to change the way
a management report is formatted. Our free source
code enables you to change it.

What's more, the change will be qulck and
simple because our software is written in easy-to-
use dBASE.

In fact, the entire SBT Database Accounting
Library runs with dBASE I1I PLUS, so you get the
power and flexibility of the best-selling database
manager on the market. Plus the freedom to use any
computer that runs it.

The SBT Database Accounting Library. Great
software and freedom. All in the same box.

Call today for our demo disk and brochure.
(415) 331-9900.

Call today for the name of the SBT consultant
in your area.

THE SBT DATABASE ACCOUNTING LIBRARY.
dProfessional ~ Time & Billing $395
dOrders Sales Order Processing $295
dInvoice Billing/Inventory Control $295
dStatements Accounts Receivable $100
dPurchase Purchase Order $295
dPayables Accounts Payable $395
dPayroll Payroll/Labor $395
dLedger General Ledger/Finance $395
dAssets Asset/Depreciation $295
dProject Project/Job Accounting $395
dProperty Tenant/Unit Management $395
dMenu/Backup Menu/Backup $ 65
MultiNet versions $200 additional per module

Three Harbor Drive

Sausalito, CA 94965

e (415) 331-9900

Compiled and Multi-User versions also available. dBASE Il PLUS is a registered trademark of Ashton-Tate, Inc. © 1986, SBT Corporation.
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TOTAL CONTROL BOOK REVIEWS
~ with LMI FORTH"

— | Knuth has long advocated the concept
of programs as literature, and now he
can put his money where his mouth is.

typewriter style, and 10-point sans serif bold extended. These
drawings are shown on a grid, with their key points labeled.
Although details of other important METAFONT files are in
the book, it’s these drawings that occupy center stage. Leaf
through a copy. At this large scale, the curves of many of these
handsome characters take on a hypnotic quality. Knuth calls this
the “coffee-table book’ of the set. A smaller section at the end
of the book contains specimens of all styles and sizes of type.

As in the other volumes, amusing nuggets are scattered
throughout. Knuth presents, for example, a font whose numerical
parameters occur somewhere in the Fibonacci sequence (0, 1,

For Programming Professionals: r e .
1,2,3,5, 8, 13, etc.) in hopes that “these will yield an especial-
an expanding family of ly pleasing alphabet.”” (Perhaps there is beauty in mathematics,

- - as the mathematicians have been saying all along.) Also, be sure
compatlble’ hlgh'perforn:‘ance’ to check out Computer Modern Funny Roman and its italic.
Forth-83 Standard compilers

for microcomputers

Computer Programs as Literature
The two remaining volumes (B and D) contain the listings for
the TgX and METAFONT programs. Well, not quite; further

For Development: explanation is needed.

Interactive Forth-83 Interpreter/Compilers Knuth has already developed the WEB system of structured
* 16-bit and 32-bit implementations ‘ documentation to use in tandem with the writing of large pro-
* Full screen editor and assembler grams such as TEX. (WEB is also in the public domain.) You
* Uses standard operating system files prepare a file containing the source code, documentation, and
: 400 page manual written in plain English certain formatting instructions. The WEB system consists of a

Optiors include software floating point, arithmetic e .
: . pair of programs, TANGLE and WEAVE. Letting TANGLE
gg?nrgi?:rsss oarnsdugfaopr:\'isg ?Egggr? ebugger, native code loose on your source generates Pascal object code. Running your
' source through WEAVE generates a file that you next run through

For Applications: Forth-83 Metacompiler TgX and print. Your final output will be a handsome mélange
e Unique table-driver multi-pass Forth compiler consisting of the program code and documentation, plus a few
* Compiles compact ROMable or disk-based applications other nice features. (For a fuller explanation, see the ‘**Program-
* Excellent error handling ming Pearls” columns in the May and June 1986 issues of the
U Ptrotducei geaed?rles: gggg;f:r:grggfn fritl);rt\.(i)r:‘termediate | | Proceedings of the ACM.) What you get in these books is the
. ér?)::c?)m p?l ers ?(r)maoaol Z|8(|) 8086, GS%OO,I 6502, 8051, WEAVE printout. (For nominal fees, Stanford University will

8096, 1802, and 6303 | | provide you with computer tapes containing the WEB source
 No license fee or royalty for compiled applications for both TEX and METAFONT and the WEB programs. WEB

user’s guides are also available from Stanford.)

For Speed: CForth Application Compiler There’s certainly a utilitarian purpose in making such programs
¢ Translates “high-level” Forth into in-line, optimized available—you might want to modify them for your own com-

machine code puter. Is there another point in making large-scale program
¢ Can generate ROMable code listings available to the general public? I think that there is. Ar-

chitects avidly study the works of their colleagues. Scientists
« Technical Assistance Hotline turn to scholarly publications to examine the work of their
« Periodic newsletters and low-cost updates felloyvs. Novehsts‘ read other peop}e s novelsr.’ But w,hen was the
* Bulletin Board System last time you studied someone else’s program? If you’re a serious
programmer, here’s your chance to review the work of a world-

class programmer.
Call or write for detailed product information Knuth himself has long advocated the concept of programs

and prices. Consulting and Educational Services as literature, and he now has a chance to put his money where
available by special arrangement. his mouth is. You'll like the presentation. The program is heavily
| | segmented, each such module being consecutively numbered.
i Laboratory Microsystems Incorporated | | WEB performs cross-referencing and tells you the numbers of

Support Services for registered users:

Post Office Box 10430, Marina del Rey, CA 90295 the other sections that use this module. In addition to the usual

Phone credit card orders to: (213) 306-7412 | comprehensive index at the end of each volume, at the bottom

P S | | of each right-hand page there is a mini-index to the rest of the
Germany: Forth Systeme Angelika Flesch, Titisee-Neustad!, 76511665 book of all terms, variables, and modules that appear on this
UK: System Science Ltd., Lendan, 07-248 0962 and the facing page. This must have been difficult to implement,
e R AU ‘ but it’s one of those ideas like the invention of the wheel or dif-
Austrafia: Wave-onic Associates, Wilson, W.A. (09) 451-2945 | continued
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IX
MODES OF
MULTIPLEXING

IN ONE
SMART UNIT

THE 525H '

Multiplex data from multiple devices to one port
on a computer with an H-series multiplexer from
BayTech. Its versatility makes it the ideal choice for
data collection and control applications. You tailor this
multi-function device to your own environment by
selecting one of six modes of operation: time-division
multiplexing, port expansion/sharing, or four types
of buffered message multiplexing.

The Model-H is a stand-alone RS-232C multiplexer
that connects between one host computer and
up to 17 peripheral devices. It provides full duplex
transmission of asynchronous data at speeds up to
19,200 bps. Selecting the mode of multiplexing
(and also the baud rates, control character, data block
size, message terminating character, etc.) is as easy as
answering questions from a menu. All parameters
are saved permanently in non-volatile memory.

In a size to fit large and small applications:
The 525H with four peripheral ports, $395.
The 528H with eight peripheral ports, $649.
The 5212H with eleven peripheral ports, $1,095.
The 5218H with seventeen peripheral ports, $1,495.

CALL FOR YOUR FREE BROCHURE
800 523-2702

Bay Technical Associates, Inc.
Highway 603, PO Box 387
Bay St. Louis, MS 39520
Telephone 601 467-8231
Telex 910-333-1618 BAYTECH

Baylech

DATA
COMMUNICATIONS

PRODUCTS
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ferentiation that seem sclf-evident after you sce them in action.

Good things flow from documentation as structured as this.
Of prime importance is that you can use the listing as the ultimate
arbiter for any problems with TgX or METAFONT. Second,
it's easy to comprehend these programs. Each listing of TEX
and METAFONT contains roughly half a megabyte of Pascal
source code, but because WEB makes them so readable, Knuth
estimates that more people are familiar with their innards than
with any other comparably sized program.

Finally, it's easy to debug such programs. Knuth is confident
that there is at most one more bug in TEX, the last known T X
one having been squashed in November 1985. TEX has ac-
cumulated many tens of thousands of user-hours since then with
nary a bug in sight. (By the way, if you're the first to snare the
bug, Knuth will pay you $20.48. Next year, the rate rises to
$40.96, and so on. There's also a bounty on mistakes in any of
these typesetting volumes.) This latest version of METAFONT
is bug-free, at least so far.

Other Possible References

Knuth's aim in preparing this scries is to provide complete
documentation to his vision of computer typesctting. These five
books are not the whole story, though. You may want to consult
several reports of the Computer Scicnce Department at Stan-
ford for fuller explanations of certain aspects. There are alter-
natives for learning “first-grade” TEX. Two texts written by Mike
Spivak are The PC-TgX Manual, a chatty and well-written in-
troduction ($19.95 from Personal TgX Inc., 20 Sunnyside Ave.,
Suite H, Mill Valley, CA 94941), and The Joy of TgX, an in-
troduction to AMS-TEX, an enhanced variant of TEX especial-
ly prepared for mathematicians ($35 from the American Math-
ematical Society, PO. Box 1571, Annex Station, Providence, Rl
029011571, (800) 556-7774). The TEX Users Group (TUG), an
offshoot of the American Mathematical Society, publishes Firs
Grade TgX: A Beginner's TgX Manual by Arthur L. Samuel.
This is available from TUG, as is their newsletter, “The
TUGboat.” which publishes articles of TgXnical merit (TUG,
PO. Box 9505, Providence, R1 02940). Of intcrest will also be
TeX and METAFONT. New Directions in Typesetting (Digital
Press/American Mathematical Society, 1979), in which you'll
see the clearer motivations into this system, how these programs
used to work, and fuller explanations of some of the
mathematical underpinnings (particularly in the drawing routines
of METAFONT). B

Editor’s note: Addison-Weslev's disk set for TgX 10 be imple-
mented on microcomputers is called MicroTgX. It is designed
for the IBM PC family and compatibles; a hard disk is recom-
mended because the system requires MS-DOS and 512K bvtes
of RAM. Version 1.5A1 costs $295. A disk set for TgX implemen-
tation on Macintosh compuiers, called TgXtures, costs $495.
Both are available from the Order Depariment, Addison-Wesley,
Reading, MA 01867, (617) 944-3700.

TgX for the PC family is also available from Personal TgX
Inc., 12 Madrona St., Mill Valley, CA 94941, (415) 388-8853.
A version of TgX for the Macintosh, called MacTgX, is available
from FTL Svsiems Inc., 234 Eglinton Ave. East, Suite 205, Toron-
10, Ontario, Canada, (416) 487-2142. A version of TgX for the
Amiga is available from N2 Computer Consultants, P.O. Box
2736, College Station, TX 7784l.

Dr. Alan Hoenig (17 Bay Ave., Huntington, NY 11743) is a pro-
fessor of mathemaiics at a branch of the City University of New
York and a TgX consultant. He has written extensively on
microcomputers, with books published by Little, Brown and
William C. Brown Co. His latest book, a college text, is due
to be published by Random House shorily.



THE REMOVABLE MOUNTAIN.
OUR NEW MICRO BERNOULLL

Cartridge
zoMB

Isn't this the data storage you've
always wanted for your IBM®
AT&T) Zenith® COMPAQ® and
most compatibles? The fast access
speed and capacity of a hard
disk. The removability of a floppy.
And the assurance of no head
craskes. All packaged in a
cartridge drive that can fit a S¥"
haif-hich drive slot or sit next

1o your monitor. (Either way, zero
ioctprint means you don't lose

an inch of desk space.)

PEAK PERFORMANCE IN
A PORTABLE PACKAGE.

The famous "Bernoulli Box®"

used in more
than 200,000
installations is
now available in
a small size. You
get unlimited storage capacity
with 20 megabyte cartridges,
fast 40 millisecond average seek
time, and better reliability than
a standard hard disk.

YOU CAN MOVE
MOUNTAINS.
These cartridges are really
handy. Use them to transport

large files, secure sensitive data,
or backup your hard disk. And

e

don't worry about
dropping one.
The Bernoulli
carrridge can
withstand a drop without
losing one bit of data.

THERE'S A MOUNTAIN
BEHIND YOU.

Mountain backs micro Bernoulli
drives with a one year limited
warranty featuring “ready
replacement” anytime within
the first three months. Ask for the
Mountain Series 9000 micro
Bernoulli at leading computer
stores everywhere.

Mcuntcin Computer, Inc. 360 El Pueblo Road, Scotts Valley, CA 95066, (408) 438-6650, TWX 910-598-4504, FAX 408-438-7623

Mountain products are distributed and sold worldwide. Call or write for the name of the representative nearest you

Mountain.

THE PEAK OF PERFORMANCE
1-800-458-0300 (in Calit., 1-800-821-6066)
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Lotus” alwavs wanted to get into pictures. b was just a matter ol getring the product exactly right.

That's why Freelance® Plus is big news. [t's a powertul graphics package for business that adds
real punch. real impact 10 all vour work. Whether it's memos. reports. forms. bullerins. schedules or
full-blown presentations.

Freelance Plus works with many popular PC software packages. Like 1-2-3% Svmphony”?
Graphwriter® Freelance Maps and dBase? Plus vou can use it with programs like Lotus Manuseript™
to merge text and graphics into a single docurent.

Freelance Plus gives vou all the graphics tools vou need. Maps. Diagrams. Symbols. Standard
husiness charts. Logos. Editing. For paper. For slides. For overheads. Ml in one program.

And the best part is. the more vou use it. the more vou'll discover vou can do with it.

Freelance Plus. Designed 1o become the standard for husiness graphics. Because it allows vou to
picture what vou're trving to sav.

See vour local authorized Lotus dealer for a complete Freelance Phus demonstration. To order a
$10.00 demonstration package. call I-S0-343-1043 and ask for YM-1658.

Lotus KFeelance Plus

The one qraphics product for preseatations, reports and everyday business conminicalions,

1987 Lotus Developiment Corporation Lotus. 1 Svmphony Freel Graphw riter are registe v tra Arks of Lotus [esvejopt
Corporatton Lotus Manuse npl 1s a tradenark of Lotis Devel rparation g ! trademark of Asht il
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THIS MONTH’S FEATURES SECTION offers two product previews. In the first,
BYTE technical editors Gregg Williams, Tom Thompson, and Richard Grehan give us
an advance look at Commodore’s new Amiga, the A2000. They believe this new
model will make accessible much of the potential that was locked inside the A1000. Its
most exciting feature is the optional A2088 board that gives it IBM PC compatibility.
A complete review will follow in an upcoming issue.

Next, BYTE technical editor George Stewart gives us a preview of Turbo BASIC,
Borland International’s answer to Microsoft BASIC. It offers 8087 compatibility, fast
and versatile compilation, recursion, and it’s BASICA-compatible.

Although this month’s Circuit Cellar is not the second part of a two-part article, it
does relate to last month’s project, which was an infrared remote control for Steve’s
home control system. The infrared Master Controller takes charge of all your home
entertainment equipment. It “learns” the infrared signals for each function and plays
them back on command. Commercial units now available have two shortcomings:
First, the necessary circuitry is contained in a single hand-held unit; second, they are
not user-programmable. Steve designed the Master Controller to avoid these
shortcomings.

In our Programming Insight, “Building a Random-Number Generator,” Brian
Wichmann and David Hill caution against relying on built-in random-number genera-
tors, which do not always produce sequences that will stand up to severe tests. The
authors present a Pascal routine that combines three simple generators into one that
produces satisfactory statistical results.

Although techniques for making an assembly language program stay resident are
common enough, making a C program resident, according to Brian Edginton, is a new
adventure. In our Programming Project, he explains how he used C to write a simple
interrupt-processing program that remains resident in memory.
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PRODUCT PREVIEW

Gregg Williams, Tom Thompson, and Richard Grehan

The Commodore A2000

The new machine features slots and optional PC compatibility

Editor’s note: The following is a BYTE
product preview. It is not a review. We pro-
vide an advance look at this new product
because we feel it is significant. A com-
plete review will follow later.

hen Commodore released
the first Amiga computer,
the A1000, in September
1985, the world got a
look at a sophisticated
68000-based computer whose unusual
multitasking hardware and stunning
graphics had never been seen in an
under-$1500 microcomputer (see the
August 1985 BYTE for more details).
Even though it did have a connector on
its side that allowed future hardware ex-
pansion, the AlIOO0 was essentially a
“closed box,” and many potential users
felt the machine was limited as it stood.
Now, with the new Amiga 2000 (see
photo 1), Commodore has made accessi-
ble much of the potential that was locked
inside the A1000. With a larger case that
can enclose hard disks, Amiga and IBM
expansion cards, the A2088 board (the
one-card equivalent of an IBM PC), and
a price tag of under $1500 (for the basic
machine with | megabyte of memory and
an 880K-byte 3'%-inch floppy disk drive),
the A2000 has the potential to grow—and
grow inexpensively—in whatever direction
you want. The A2000 will suit the engi-
neer, artist, and businessperson better than
the A1000 ever could.

System Description
The A2000 comes in a metal housing of
approximately the same width as the

Gregg Williams, Tom Thompson, and
Richard Grehan are technical editors at
BYTE. They can be reached at One
Phoenix Mill Lane, Peterborough, NH
03458.
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Al00O but several inches deeper and sub-
stantially taller to accommodate internal
peripheral boards. You’ll immediately
notice knock-out front panels for an ad-
ditional 3%-inch floppy disk drive and
either a 5%-inch floppy disk drive or hard
disk drive. The mouse ports have moved
from the right side of the housing to the
bottom front panel on the machine. The
detachable keyboard now plugs into the
front with a PC-style keyboard connector,
rather than to the rear of the unit as on
the Amiga 1000.

If you check the In Brief section for the
A2000 with the A1000’s hardware speci-
fications, you’ll see that they’re quite
similiar: a 68000 CPU running at 7.14
MHz with the same three custom chips
handling video, DMA, sound, and I/O (see
figure 1). But here the similarities end:
The Amiga 2000 has a battery-powered
calendar/clock, 1 megabyte of RAM, and
a built-in expansion bus with slots. Also,
the latest version of the low-level system
routines are in ROM, eliminating the
Kickstart disk required to load these
routines into write-controlled storage
RAM as you do on the Amiga 1000. See
the text box “Version 1.2 Changes” for ad-
ditional information on modifications to
the system routines and Workbench.

The A2000 serial and parallel ports ac-
cept standard cables, eliminating the
cabling nightmare of the A1000 caused by
the voltages that were present on some of
the pins. There’s an external drive con-
nector as on the A1000, but the RCA jack
for composite video output is gone (see
photo 2).

Keyboard

The keyboard (photo 3) now has 94 keys
instead of 89. New keys include Help,
Enter, and math keys (+, —, * /) for the
numeric keypad. The cursor keys are ar-
ranged ina “T” fashion instead of a cross.

The keyboard has full n-key rollover capa-
bility, which eliminates a *‘ghosting”
phenomenon (extra keycodes that are gen-
erated if several keys are pressed simul-
taneously) that is present in the Al000
keyboard.

Slots

Unlike the A1000, which is equipped with
only a single external edge connector, the
A2000 comes with seven internal slots for
peripheral cards. Five slots use the Amiga
system bus, and four slots are on a sec-
ondary bus that is IBM XT-compatible.
(Commodore has also added 36-pin con-
nectors for potential IBM AT compatibili-
ty in the future.) The slots total seven
because two pairs of slots—a pair being
one slot on the Amiga bus and one slot
on the secondary system bus—are physi-
cally situated to serve as bridges for
Amiga/PC data communications (see
photo 4). The Amiga 2088 card (de-
scribed later) resides in one of these
“bridge” slots. You can plug the 2088 card
into either bridge slot depending on your
needs. If PC emulation is your major con-
cern, you will want to position the 2088
card so that three of the four PC bus slots
are available for peripheral cards. Or you
can position the card to permit the use of
four out of five Amiga bus slots.

There is an 86-pin slot for access to the
Amiga CPU bus called the CPU bus slot.
This slot taps directly into the unbuffered
signals from the Amiga’s CPU and is iden-
tical to the external slot on the Amiga
1000. It can be used for special periph-
erals, such as a coprocessor, that need to
be tightly coupled to the CPU.

Finally, there’s a slot provided for the
support of either NTSC or PAL composite
video boards. Since the A2000 does not
produce a composite video signal (as the
A1000 did), you must insert a composite

continued
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Photo 1: The Amiga A2000 computer. The A2000 comes with | megabvie of memorv and one 3%i-inch floppy disk drive.
You can also substitute internal hard disks for the second (left) 3Va-inch and the 5%-inch drives thar are installed in this
machine, The image of the IBM PC shown on the screen was captured using NewTek's Digi-View software.
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Photo 2: The A2000 back panel. Notice the curouts for
outputs from peripheral cards.
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Photo 3: The A2000 kevboard. All the kevs on the keypad

are labeled on their front fuce with the IBM PC-related
functions associared with them.
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IN BRIEF

Company

Commodore International
1200 Witson Dr.

West Chester, PA 19380
(215) 436-4200

Price
$1499

Microprocessor
Motorola 68000 7.14-MHz, 16-/32-bit
MICroprocessor

Main Memory

1 megabyte RAM standard, expandable
up to 8 megabytes using AutoConfig

256K ROM containing 192K bytes of
system code

Disk Memory
880K-byte 3'2-inch double-sided floppy
disk drive

Keyboards

Detachable 94-key keyboard, with 10
function keys, separate numeric
keypad, separate cursor keys

Detachable 96-key keyboard,
international version

Pointing Device
Optomechanical two-button mouse

Ports

RS-232C seriai port, PC-compatible

DB-25 parallel port, PC-compatible

DB-23 RGB video port

External disk drive port

Two RCA jacks for stereo sound

Two DB-9 joystick ports (one port used
for mouse)

Miscellaneous

Three custom chips provide graphics,
DMA, video. and sound; built-in battery-
powered calendar/clock

Optional Peripherals
Internal 3%2-inch floppy disk drive  $199
Internal 5¥a-inch floppy disk drive $299

A2088 PC coprocessor card $499
A2050 2-megabyte expansion

memory card $499
A2060 Composite video interface

card $99
A2094 Hard disk/SCSI controlier

card $349

A2002 color monitor (analog RGB) $349
A2080 color monitor (long-persistence
phosphor, analog RGB) $499

8 BYTE « MARCH 1987

video card in this slot to generate the re-
quired signal.

Buses

Data traffic among the slots and the CPU
is handled by three distinct buses (see
figure 2).

The CPU bus consists of 86 lines, some
of which are connected directly to the
68000 CPU. There are no buffers between
the CPU and the CPU bus slot.

The PC bus is a 62-line IBM XT bus.
A peripheral board—such as the A2088
board—is required to allow the Amiga to
communicate to this bus.

The Amiga bus consists of 100 lines that
carry CPU and other signals that handle
external interrupts and bus arbitration
logic. These lines are buffered, which
simplifies the task of designing the inter-
face for a peripheral board. It must be
noted that several of the Amiga bus signals
are not identical to the 100-line expansion
bus on the Zorro backplane. (Zorro is a
bus card that extends the external slot for
the Al000 by allowing for five plug-in
boards. See table 1 for further informa-
tion.) Additionally, the required form fac-
tor for the boards has changed: The square
Zorro boards will not fit in the space pro-
vided for the rectangular A2000 boards.

AutoConfiguration

You encounter a problem when you in-
clude slots in a microcomputer: How do
you make sure that all the peripheral
boards will interact properly on the bus?
For the Amiga, an AutoConfiguration
protocol (referred to for the remainder of
this article as AutoConfig per the Com-
modore documentation) is used to ensure
that all peripheral boards are installed into
the system at boot-up. This AutoConfig
protocol is provided by version 1.2 of the
system software and is manipulated via
two lines on the Amiga bus (CONFIG-IN
and CONFIG-OUT).

At power-up or reset, all peripheral
boards are in an unconfigured state. The
CONFIG-IN line goes low to the first
peripheral board on the bus, allowing it
to respond to bus cycles. The processor
reads signature data from the peripheral
board. This data informs the configura-
tion software of the size of the board’s ad-
dress space, whether initialization code
must be run to complete the configuration
of this board, the manufacturer’s serial
number, and whether the board is to be
added to the Amiga’s free memory pool
(if this peripheral is a memory board).
With this information, the Amiga now
computes how much address space this
board requires and writes a base address
to its address latches. The board will re-
spond to bus accesses at this new address
until a reset occurs. The Amiga also runs

any initialization code that the board
requires.

Once the board has been configured in-
to the Amiga’s address space, it lowers
CONFIG-OUT, allowing the next board
on the bus to respond to the processor.
This signal is passed along, daisy-chain
fashion, as each board is configured on
the Amiga bus.

In the event board initialization fails, the
software can issue a write to an optional
*“shut up” address that is provided in the
board signature data. Writing to this ad-
dress causes the board to lower its
CONFIG-OUT line and never respond to
any address until the system is reset. This
allows the AutoConfig sequence to pro-
ceed while removing any malfunctioning
boards from the system.

The CPU bus slot does not support the
AutoConfig protocol. However, there is
special code in Kickstart to detect and
determine the capacity of any memory
board that may be installed in this slot.

Fast and Chip Memory

Memory boards placed on the CPU bus
or Amiga bus have the advantage of be-
ing fast memory. Fast memory is RAM
that does not have to share bus access with
the custom blitter chip that manages the
video display. RAM that the blitter chip
can access is called chip memory. The
blitter operates at a higher priority than
the 68000 and steals bus cycles when
necessary to maintain the display. This
results in contention for chip memory ac-
cess between the CPU and blitter. Pro-
grams normally have to run in chip
memory on the A1000 because all of the
SI2K bytes of internal RAM are chip
memory. On the A2000, half of the mega-
byte of RAM is fast memory; this should
result in an increase in program perfor-
mance. Since an image must be located
in chip memory for the blitter to display
it, locating program code in fast memory
also allows more images to be placed in
chip memory.

Amiga 2088 Board Hardware

Simply put, the A2088 board is a modi-
fied IBM XT-compatible computer on a
single 13.25- by 4.5-inch card (see photo
5). Its microprocessor is an 8088 operat-
ing at the standard 4.77-MHz clock rate.
A 16K-byte EPROM provides a BIOS with
modifications by Commodore that supply
routines necessary for communication be-
tween the 8088 and the Amiga. The A2088
can accept up to 512K bytes of RAM on
board (it will be shipped with 512K), not
counting 128K bytes of dual-port RAM
used for interprocessor communication.
A socket adjacent to the 8088 chip allows
you to add an 8087 math coprocessor chip.
Additionally, the A2088 card is equipped
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Figure 1: A detailed block diagram of the Amiga 2000.
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Figure 2: A simplified block diagram of the Amiga 200 with the Amiga 2088 board installed. The CPU bus slor,
Amiga bus slots, and PC bus slots can operate without interfering with the blitter chip.

with an SMC 9268 floppy controller chip

and a standard 5%-inch floppy connector; Table 1: Differences between the 100-pin Zorro expansion bus

this permits you to connect up to two and the 100-pin Amiga bus.

5Y-inch drives in daisy-chain fashion—

one external and one internal. Pin number Zorro signal Amiga bus signal Comment

What makes such complexity possible

on a single board? The answer is a custom 19 INT2 EINT2 Name change
integrated circuit that Commodore refers 22 Ir;lT(_S E'Ng Name change
to as the PC Multifunction chip. This Y LY EINT7 Signal change
. . e 42 IPL1 EINTS Signal change
single chip does the work of a DMA con- v X
. . 44 IPL2 EINT4 Signal change
troller, an interrupt controller, and a timer 9 iy 7ME Name change
as well as providing all the PC bus tim- - == - ‘
. X . . 6 7 T1 i
ing signals. An 8088 wired to a PC Multi- o RESERV EIN S
continued
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function chip and some memory would
make a complete PC, less peripherals.

The A2088 card has two edge connec-
tors, one PC-compatible connector that
plugs into a slot on the PC side of the
A2000, and a 100-pin slot for the Amiga
bus side. Consequently, you insert the
A2088 board into one of the two bridge
slots. The PC-side edge connector drives
PC bus signals and provides A2088 with
access to peripherals plugged into the
other PC card slots. The Amiga bus edge
connector is the means by which the
A2000’s 68000 processor accesses the
A2088’s dual-port RAM. This RAM is
designed to be accessible by both the PC
and Amiga sides of the machine.

Some additional hardware on the A2088
board deceives the PC side of the A2000
into believing that it is indeed a PC. For
example, the PC Multifunction chip ex-
pects to be connected to a standard PC
keyboard (which communicates through
a synchronous serial interface), but the
A2000’s keyboard is not PC standard, nor
is it connected directly to the A2088
board. So the designers of A2088 added
a parallel-in/serial-out shift register and
some clever software. When a key is
pressed on the keyboard, it is translated
(on the Amiga side) into its PC keyboard
equivalent and this value is loaded into the
dual-port RAM. The Amiga side then

alerts the A2088 board to the presence of
the key value, software on the A2088
board transfers the value from dual-port
RAM to the shift register, and the key
value is transmitted serially into the PC
Multifunction chip looking as though it
has just come hot from a keyboard.

Amiga 2088 Card Software

How does the A2088 board coexist with
the Amiga? In general, each computer
responds when the other sends it an in-
terrupt. Hitting a key on the Amiga sends
an interrupt to the A2088. This triggers
an interrupt service routine on the A2088
that feeds the board’s hardware with a key-
stroke exactly as if it had been typed into
a keyboard on the PC side. When the
A2088 draws to either the graphics or
monochrome display memory, it sends an
interrupt to the Amiga, which then looks
at the A2088’s video display memory (part
of the dual-port RAM) and determines
what and how to draw on the Amiga
screen. -

When you click on the “PC Mono” or
“PC Color” icons, these programs run a
program called PCWindows. PCWindows
opens a screen and a window in which the
A2088-generated information will appear.
The A2000 sees the 2088 board as a pe-
ripheral device and looks for its associated
library routines on the default disk. PC-

Photo 4: Inside the A2000. Note the slots in back (top) and the two floppy disk
drives in front (lower right). The CPU slot is directly to the left of the disk
drives. The five connectors in the bottom left corner are the five Amiga slots.
The four connectors in the upper right corner are the four PC slots; two can
hold standard IBM PC cards, and two can hold IBM AT cards. The 2088 PC
emulator card must go in one of the two slots that have PC and Amiga
connectors in common. The video slot is in the upper right corner but is not

visible in this photo.
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Windows (or any other Amiga program)
then has access to a collection of routines
that allow it to interact with the 2088
card’s hardware in a way that is both high-
level and unchanging; this allows Com-
modore to modify the actual Amiga 2088
card’s hardware or the library software
without affecting existing software.

The PCWindows program starts several
Amiga tasks (remember that the Amiga
itself is multitasking) that are awakened
by the interrupts from the PC as described
above. Actually, an interrupt causes the
Amiga to send an execC signal to the task.
In this way, an Amiga programmer does
not have to deal directly with interrupts.

Dual-Port Memory

The Amiga and the PC sides of the com-
puter need to be able to read from and
write to the dual-port memory quickly, yet
each machine’s architecture presents dif-
ferent needs. For example, the 8088 pro-
cessor stores a 16-bit quantity in low-byte-
first order (i.e., with the least significant
byte stored at a lower address), while the
68000 processor in the Amiga stores a
word with its high byte first. Also, the PC
stores a color pixel as 2 adjacent bits
within the same byte of color graphics
video memory, while the Amiga stores the
2 bits in separate bytes.

The engineers who designed the Amiga
2088 card came up with an elegant but
convoluted solution. On the PC side (with
one exception), each word of memory
maps to one location. The Amiga side can
reference a given chunk of memory in
three ways, using three different locations.
It uses one address to access a byte of
memory, another to access a word of
memory, and a third to access 2 bytes of
color video memory (see figure 3). In the
second case, the 2 bytes of the word are
read on the Amiga side in the opposite
order of how the PC side sees them.

In the third case, the word of data read
by the Amiga side contains the first bit of
each of the 8 pixels involved in the first
byte and the second bit of the pixels in the
second byte (see figure 4). This inter-
leaved access makes the PC's 320 by 200
four-color mode possible. The A2088
card also supports a 640 by 200 one-color
mode, but since each pixel is defined by
one bit, no such bit manipulation is
needed.

In other words, the Amiga and the PC
see the same memory differently depend-
ing on what memory location the Amiga
side uses to access it. By putting these
functions in hardware, the Amiga and the
PC can run their usual software without
having to worry about data conversion or,
more importantly, the time it might take
to perform such conversions.

continued
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Photo 5: The A2088 PC emulator board. This board contains the 8088 processor, memory, ROM, and support chips of an
IBM PC-compatible computer and correctly uses any PC peripheral cards connected in the PC slots.
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Figure 3: Three modes of access for the Amiga 2088 board’s dual-port RAM.
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Different portions of the dual-port
memory are reserved for specific usage.
A 64K-byte area is used as a general-
purpose buffer (most often used to transfer
disk sectors between the two machines),
32K bytes are used for the PC’s color
video memory, and 8K bytes are used for
its monochrome (character) video mem-
ory.
A 16K-byte area is called parameter
RAM. This memory serves two functions.
First, both computers use one byte of it,
called the lock byte, to signal if they are
about to reserve part of the general-
purpose buffer for their use (which they
release as soon as they are finished with
it). It is possible that the two independent
computers might try to allocate the same
memory simultaneously. By checking the
lock byte until it has an “unused’ value,
setting it to a *“‘used” value, allocating
memory, then restoring the “unused”
value, the two computers can successfully
share the dual-port memory.

The parameter RAM’s second function
is to store blocks of parameters that one
computer sets and the other computer
reads. For example, when the Amiga
wants to transfer a block of data to the PC
side, the data is passed through an area
of the general-purpose buffer, but the
parameter RAM contains information
necessary to perform the transfer: the
location and length of the data and the
desired destination for it on the PC side.

The final 8K-byte area of the dual-port
RAM is called the I/O page RAM. On the
Amiga side, this memory maps to a cer-
tain range of addresses, while on the PC
side it corresponds to a standard set of I/O
register locations on the PC that are used
to control the serial and parallel ports and
the PC’s monochrome and color CRT con-
troller. In some cases, these locations are
the registers. In others, they duplicate the
value of the register, and the Amiga can
read its value but not change it; in these
cases, the dual-port memory is said to
shadow the register.

PC Video Display
Now that we have an overview of how the
Amiga and the A2088 talk to each other,
let’s look at some specific situations. A
monochrome (character-based) or color
(character- or graphics-based) video dis-
play gets from the A2088 to the Amiga’s
display as follows. When a program run-
ning on the PC side outputs data to the
screen, the BIOS screen I/O routines write
information into the monochrome or color
video memory portion of the dual-port
RAM. The act of writing to this memory
generates an interrupt from the A2088 to
the Amiga. The Amiga recognizes this as
a video memory interrupt and ““wakes up”
continued
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The reality of the PC
world is that no

area is always empty
in every possible

PC configuration.

a task that compares the contents of the
dual-port video memory with what cur-
rently appears in the active PC window
on the Amiga display. This task is smart:
It knows the current contents of the Amiga
display and updates only those portions
that have changed. This makes, for exam-
ple, the addition of one character to the
display a pretty quick process, much

quicker than updating an entire screen.

If the PC is currently in the mono-
chrome display mode (which, on the PC
side, stores the screen as a matrix of
ASCII values), then the video display task
must convert that character to a rec-
tangular matrix of bits and paint them to
the Amiga display. To do this, the Amiga
refers to a file called PCFONT.FONT that
describes the bit patterns of the IBM
monochrome character set (ASCII char-
acters plus additional characters defined
by IBM). If the character being drawn has
a background color other than the default,
the Amiga monochrome video display
task has to draw an image into several
Amiga display bit planes.

The Case of the Nine-headed Buffer
It turns out there are not three but nine
sets of addresses for the 64K-byte general-

AMIGA

BOOT

EXECUTE
START-UP SEQUENCE

BIND DRIVERS

LOAD JANUS
LIBRARY

RELEASE 8088
RESET

WAIT

[
1
DOWNLOAD
SIDECAR/PC. BOOT
| TO DUAL-PORT
| RAM
[
GIVE PC
GO-AHEAD

v

2088

BO88 IS RESET

Y
BI0S POWER-UP
SEQUENCE

BEGIN
MEMORY REFRESH

‘ WAIT FOR
[ GO~-AHEAD
@ SIGNAL

-

)

DO ROM '
SEARCH
T

| DOWNLOADED CODE |
| MODIFIES INTERRUPT |
VECTOR 13 .

\J

Figure 5: The sequence of events necessary to boot the A2088 board with

the Amiga 2000.
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purpose buffer memory. Three of them
come from the need to address the mem-
ory in byte, word, and graphics modes.
Where do the rest come from?

The answer lies within the structure of
the IBM-compatible PC. The first 640K
bytes of memory (hexadecimal 00000-
9FFFF) are reserved for programs. This
means that areas like the video memory,
PC BIOS, ROM BASIC (for IBM PCs),
and the ROM code associated with cer-
tain expansion cards must live in the space
between hexadecimal AOOOO and FFFFF.
In the Amiga 2088 card, the 64K dual-
port buffer memory must also reside
somewhere in that space.

The reality of the PC-compatible world
is that no area is always empty in every
possible PC configuration. The 64K areas
starting at hexadecimal A0000, D0OOO,
and EO0QO are most likely to be free.
Therefore, the Amiga 2000 engineers
designed the 64K area to map (on the PC
side) to one of these three areas so as not
to conflict with the hardware and software
you will be using with the Amiga 2088
card. (This option can be selected from
the Amiga Workbench screen.) Conse-
quently, any byte within this 64K region
can map to one of three address ranges on
the PC side, and each range can be ac-
cessed on the Amiga side from three sep-
arate ranges.

Accessing a Hard Disk

Commodore has designed the Amiga
2088 board so that the Amiga side of the
A2000 can access a partition of a hard
disk on the PC side. You run the usual
FDISK program on the PC side to allocate
part of the hard disk for the PC. Com-
modore has provided a similar program
called ADISK that you run to create an
AmigaDOS partition on the hard disk.

On the Amiga side, this partition of the
PC hard disk appears as JHO: and can be
treated like any other Amiga disk (al-
though you cannot use it to boot up the
system—you must boot from the floppy
disk in DFO:). JHO: has its own device
driver that uses the dual-port memory and
an interrupt mechanism to get (or put) file
sectors to the hard disk.

How do the two sides of the machine
establish and coordinate conversation with
one another? To answer this with an ex-
ample, let’s suppose you have a PC-com-
patible hard disk whose controller is
plugged into one of the PC slots. We'll
follow the processes that take place when
you power on the A2000 (refer to figure
5).

When power is applied to the system,
the 8088 on the A2088 board is immedi-
ately placed in a RESET state. Basically,
this keeps the processor from running

continued
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For Real EGA Compatibility;
Come to OQur Level.

Our Super EGA™ board is compatible all
the way down to the chip register level
—so0 compatibility is embedded in the
hardware, not in the software like most
EGA boards. And these chips are special:

MDA, Hercules, TGA (640 x 400)
and PGA (640 x 480).

Super Speed

* Genoa'’s chip set and Super BIOS™
make this one of the fastest graphics

they’re our own proprietary

VLSI design.
* Requires no software emulation.
* 100% compatible with EGA, CGA,
Genoa’s proprietary VLSI ASIC super
graphbics chip set gives this balf-card
incredible speed and compatibility.

cards made.
* Operates with 4.77,6, 8, 10, 12 or 16
MHz CPUs—with higher speeds on the way.
Super Resolution
= In EGA mode: 132 x 44, 32, 29 and 25.
* Upto 1056 x 352 pixels.
* Supports highest resolution available today (PGA).
= Displays 3270 format (Models 2, 3,4 and 5).
Super Reliability
= Low-power CMOS VLSI chip set assures long life.

Inquiry 120

* Our dealers will tell you: our boards are the most
reliable on the market!

Super Driver

* Genoa’s software driver for Lotus and Symphony
spreadsheet applications makes the Super EGA board

aclear winner. All 132 columns are
displayed on the screen at once.

Super OEMs Wanted

In addition to the ready-to-use half
card, Genoa offers the custom board
designs and the advanced CMOS VLS
Super EGA chip set to OEMs. Call for
details.

For more information on Genoa’s
Super EGA board, call us at 408-
432-9090, or write: Genoa Systems

Carporation, 73 E. Trimble Road, San Jose, CA 95131.

) GENO0A

SYSTEMS CORPORATION
We make PCs better.

Super EGA and Super BIOS are a trademarks of Genoa Systems Corporation.
Lotus and Symphony are trademarks of Lotus Development Corporation.
© 1986 Genoa Systems Corporation

FCC Approved
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Workbench

An Expansion drawer holds drivers and
code required to configure and commu-
nicate to boards on the Amiga bus. For
example, libraries for interfacing to the
A2088 board reside in this drawer. This
drawer is searched for drivers and ini-
tialization code at boot-up.

The tool SetMap allows you to select
several different keyboard types, such as
German, French, or Spanish.

NTSC and PAL video displays are sup-
ported.

Two utility programs for manipulating
MS-DOS disks are provided. One pro-
gram formats disks to the MS-DOS stan-
dard, another allows copying data to or
from MS-DOS disks.

AmigaDOS

Some new commands:

addbuffers — adds sector cache buffers
in memory for a drive,
improving disk access
time.

Version 1.2 Changes

Version 1.2 of Kickstart and Workbench corrects a number of bugs present in ver-
sion 1.1 and adds improvements to existing features. There are also a number of
new AmigaDOS commands. These are covered briefly in the appropriate sections.

binddrivers —binds device drivers in
the Expansion drawer to
peripheral boards con-
figured on the Amiga
bus.
changetaskpri and settaskpri —
allows you to change or
set the running priority of
a CLI task.
mounts a new device. The
device’s characteristics
and unit number are
stored in the text file
MountList in the devs
directory.
allows you to specify a
search path for Amiga-
DOS to use when search-
ing for a program.

mount —

path —

ROM Kernel

The 68881 math coprocessor is now sup-
ported under multitasking. Several new
graphics functions have been added:
DrawCircle, DrawEllipse, AreaCircle,
and AreaEllipse.

INTERRUPT X
VECTOR 13H

2nd CUT

X

1st CUT

DISK
1D HANDLER
IN PC BIOS

HARD DISK
ROM

2088
DUAL-PORT
RAM

Figure 6: Modification of the disk controller interrupt vector to support a
hard disk drive. This sequence of modifications allows you to use any rype

of PC hard disk with the A2088 board.
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wild and perhaps doing some damage.
Meanwhile, the Amiga side goes through
the boot process (including AutoConfig);
it executes the start-up sequence, executes
a BINDDRIVERS command that loads
hardware device drivers into memory and
loads the A2088 Library routines. When
all this loading is completed, the Amiga
releases the 8088 from its RESET condi-
tion and enters a loop to await a signal
from the 8088.

Released from RESET, the A2088
board’s 8088 now begins executing a
BIOS power-up routine. This code is, for
the most part, standard and includes rou-
tines that check the 8088, perform a ROM
checksum, initialize DMA channels, set
up interrupt vectors, and more. However,
Commodore has modified the routines so
that when the A2088 has begun memory
refresh, it signals the Amiga and then
enters a loop to await a “go-ahead.”

Once the Amiga has been informed that
memory refresh has begun on the PC side,
it reads a block of code (called PC.BOOT)
from its own disk and loads it into the
parameter area of the dual-port RAM
(note that this is 8088-executable code).
This is the only code that exists in the
dual-port RAM, and it is loaded so that
it appears to the PC in an address range
above the region in which a peripheral
board’s ROM would appear. The Amiga
gives the 8088 the “‘go-ahead” signal.

Now the A2088 completes the BIOS
power-up sequence. As part of this se-
quence, the 8088 checks for peripheral
board ROMs in the address region C8000
to F4000 hexadecimal by scanning that
area in 2K-byte increments for a series of
3 signature bytes (hexadecimal 55AA
followed by a length-indicator byte). If
such a sequence is found, the BIOS trans-
fers control to the address location follow-
ing the signature bytes, which it assumes
to be initialization code for the attached
device. In this example, the device is a
hard disk controller, and the initialization
code takes this opportunity to reroute the
INT I3H vector (see figure 6). This vec-
tor has been set by the power-up routines
to point to the BIOS code that handles
floppy disk I/O; the hard disk ROM alters
the vector to point to its own routines. In
this way, a request for hard disk I/O is in-
tercepted by the ROM; floppy disk I/O re-
quests are identified and passed onto the
BIOS handler. The hard disk ROM ini-
tialization routine then exits and BIOS
continues the scan for peripheral board
ROMs.

As the BIOS power-up routine con-
tinues searching for peripheral ROMs, it
encounters the PC.BOOT code in the
dual-port RAM. This code is preceded by
the necessary signature bytes so that it

continued
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electronic information.

So anyone can use it.

Until now, electronic information services were a lot
like hieroglyphics. Only a privileged few could make
head or tail of them.

Now there is InfoMaster service—the extraordinary
database system from Western Union that civilizes
electronic information. Finally, it has become a practical,
easy-to-use, business-building tool.

See alternatives from a wider perspective.
Feel really prepared.

Whatever business you're in, InfoMaster makes critical
information immediately accessible. Timely, compre-
hensive information. About your business. Your market.
Your prospects. Your competition.

With InfoMaster, you spend less time looking for infor-
mation...have more time to think about it. This can
make a big difference in your reports, presentations, rec-
ommendations, decisions. Not to mention your career.

Not just the world's richest source of
information. The easiest to use, too!

InfoMaster puts the world's leading on-line services—
BRS, Dialog, NewsNet, TRW, Vu/Text and more—at
your fingertips. Over 700 databases. All through a
single source.

Quite civilly, InfoMaster eliminates the obstacles that
prevented you from taking advantage of electronic
information in the past. Imagine...there's no computer-
ese, no commands to learn, no training needed.
InfoMaster works using simple phrases.
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InfoMaster acts as your guide...leading you there, one
easy step at a time. There's even free on-line assistance
from a specialist, 24 hours a day. So you're never alone.

© 1986 The Western Union Telegraph Company.
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One more thing. You can use InfoMaster with any PC
or terminal. No advanced communications software
is needed.

Discover civilization for yourself!
Sample InfoMaster right now—FREE!

There's no-faster, better way to see how InfoMaster can
work for you than by experiencing it for yourself right
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Because of the complex
interaction between the
PC and the Amiga, the
designers had to make
some compromises.

“looks like” a peripheral board ROM.
BIOS dutifully passes control to what it
thinks is a peripheral initialization routine
but which is actually a routine in the
PC.BOOT code that reroutes the INT 13H
vector again. Now a disk I/O request will
be intercepted first by the PC.BOOT
code—the Amiga side has “wired” itself
into the PC side’s disk I/O routines. The
BIOS completes its ROM scan and the re-
mainder of the boot process.

From this point on, the Amiga side can
make 1/0 requests to PC disks directly to
the ROM routines on the PC hard disk
controller card or onto the BIOS for
floppy 1/O. In this way, the Amiga side can
access an AmigaDOS partition on a PC
hard disk by going ‘“‘beneath” whatever
DOS happens to be running on the PC
side. (If the Amiga side were forced to ac-
cess a disk on the PC side through, say,
PC-DOS, an AmigaDOS partition would
be inaccessible—PC-DOS will not recog-
nize a non-PC-DOS partition.) Additional-
ly, the PC.BOOT code performs necessary
semaphore functions that prevent simul-
taneous disk 1/0 requests from both sides
of the machine. Whenever the PC side
performs disk 1/0, PC.BOOT intercepts
the I/O request and sets a flag in the dual-
port RAM that tells the Amiga side to hold
off on any disk I/O requests of its own.

Limitations of the Amiga 2088 Board
With the Amiga 2088 board containing an
actual IBM PC-compatible computer on
its board, you can run virtually any IBM-
or MS-DOS-compatible program and
plug in virtually any expansion card. This
approach works so well because it is not
an emulation of a PC—it is a PC. Right?

No, not really. Because of the complex
interaction between the PC and the
Amiga, the A2000 designers had to make
some compromises. Your personal pref-
erences will determine how major they are
to you. Starting with the small problems
and working up:

® The video display won't support flashing
characters. This attribute, done in hard-
ware on the PC, would have to be done
in software on a continuous basis and
would take up a lot of the Amiga’s com-
puting power. Since flashing characters
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aren’t widely used, the A2000 designers
left them out.

® The Amiga will display only mono-
chrome PC video, 320 by 200 four-color
graphics, and 640 by 200 two-color graph-
ics. However, you can disable the Amiga-
produced screen and get any kind of video
you want (Hercules, EGA, PGA, or what-
ever) by plugging a video card into a PC
slot and feeding its output to an appropri-
ate monitor.

® IBM-compatible PCs can make only
simple tones and beeps through a speaker
in the body of the computer, while the
Amiga can make complex sounds through
a separate audio output or the sound chan-
nel of a television. Because the Amiga
2000 is multitasking, its designers could
find no good way to integrate the PC audio
into the Amiga’s sound channels. Com-
modore reports that the A2088’s and
Amiga’s sound signals can be mixed and
routed to the Amiga monitor’s speaker.
® While a PC program is in use, the
Amiga mouse and cursor belong to the
Amiga, not to the PC, so PC applications
that use a mouse won’t work. Commodore
plans to implement this feature eventual-
ly by having the mouse emulate a Micro-
soft mouse.

o The PC can be given control of the
Amiga’s parallel port by running a pro-
gram called LPT1:. This maps the parallel
port to the LPT1: printer device on the PC
side and prevents the Amiga from using
it at all. The PC will not be able to use
the Amiga’s serial port when it is first
released, but Commodore says it’s work-
ing on similarly enabling that connection
sometime in the future.

® One of the most serious flaws of the
2088 card/Amiga duo is its inexact display
of the PC’s video on the Amiga’s screen.
Remember that as the PC writes to its
video memory, the Amiga must update the
PC window (on the Amiga’s display) to
correspond with the visual interpretation
of the contents of the PC’s video memory.
Unfortunately, even the Amiga can’t keep
up with that process instantaneously and
this causes some noticeable effects. For
example, since the Amiga must draw the
characters displayed in a text window,
scrolling the entire screen often causes the
display to jump several lines at a time.
Also, some graphics programs that use
animation work (Microsoft’s Flight Simu-
lator, for example), but others don’t
(ExecuVision).

The A2000 designers have done what
they could to improve this situation. If you
are having update problems with the PC
color display, you can decrease the
number of bit planes the Amiga has to
draw into, thus reducing the number of
colors that can be shown but also decreas-
ing the amount of time the Amiga spends

to update the screen once.

® We saw only rudimentary cut and paste
functions for the transfer of text (not
graphic) data between a PC window and
the Amiga’s Notepad. For example, you
can type DIR in the Notepad, copy it into
the Clipboard, and then use an EDIT
menu to paste the directory command into
the PC window. Conversely, you can
select text in the PC window by dragging
the mouse over the selected region (the
copy to the Clipboard is automatic) and
pasting it into the Notepad. The degree
to which the transfer of data between the
two machines is implemented could deter-
mine the ultimate success of the Amiga
2000.

Pricing

At the time of this writing, Commodore
has set only preliminary suggested retail
prices for the A2000 and related products
(see the text box “A2000 Peripherals™).
The A2000 with 1 megabyte of memory
and one 3'%-inch floppy drive is set at
$1499; the A2088 IBM PC-compatible
board, $499; internal 3%:-inch or 5%-inch
floppy drives, $199; external 3%-inch'or
5%-inch floppy drives, $299; 2-megabyte
expansion memory card, $499; composite
video interface card, $99; hard disk con-
troller supporting ST506 and SCSI hard
disks, $349; standard analog RGB moni-
tor, $349; long-persistence phosphor
analog RGB monitor, $499.

The under-$1500 price for the A2000
is fairly competitive. This makes an
A2000 with a high-quality RGB color
monitor cost around $2000, which is
slightly less than the $2199 price of an
Apple Macintosh Plus (not counting the
inevitable discounting more likely to be
available on the older Macintosh Plus
line).

Potential buyers of the A2088 board
should note that the hidden cost of a
5%-inch floppy drive brings the price of
a usable IBM PC-compatible computer to
between $700 and $800.

Caveats

We wrote this product preview in
December 1986, after two meetings with
Commodore engineers and several follow-
up calls; there was very little documenta-
tion because the A2000 and the Amiga
2088 board were so recently finished. We
had access to two machines for little over
a week. One had an Amiga 2088 board
with a 10-megabyte Hardcard shared by
the Amiga and the PC, an IBM multifunc-
tion board, and 512K bytes of memory;
the other had a 5%-inch, 20-megabyte
hard disk connected through the SCSI port
of the Amiga 2094 Hard Disk/SCSI con-
troller board and an Amiga 2050 2-mega-
byte memory board. Both had 512K bytes
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A2000 Peripherals

Commodore will release the following peripheral boards with the Amiga 2000.

Hard Disk Controller

The 2094 Hard Disk/SCSI (HD/SCSI)
controller board is a full-size Amiga card
that plugs into one of the Amiga bus slots
and allows access to the two most popular
hard disk interfaces: ST-506 and SCSI
(small computer system interface). To
date, most hard disks available for micro-
computers are equipped to connect via
the ST-506 standard interface. However,
more and more SCSI-compatible hard
disks are emerging, and indications are
that this interface will ultimately replace
the ST-506 standard due to SCST’s faster
transfer rate and flexibility. The HD/SCSI
board can control up to two ST-506-
compatible drives and up to seven SCSI
drives in any combination.

The ST-506 portion of the board is built
around a custom LSI chip called the DIC
(manufactured by the Konan Corpora-
tion) that performs most of the control
functions (data serialization, error cor-

Memory Boards
Commodore will release three memory
boards with the A2000. The boards fall
into two general classes: One plugs into
the 86-pin CPU slot and two plug into
Amiga bus slots. The former will be
shipped with early versions of the A2000
and will be populated with 512K bytes,
bringing the total memory of the machine
as shipped to | megabyte. (Commodore
intends to ultimately provide | megabyte
directly on the A2000 motherboard, so
that later A2000s will not come with this
board installed. Since the stated purpose
of the 86-pin CPU slot is to allow for the
installation of an alternate CPU—a
68020, perhaps—purchasers of early
A2000s may find themselves unable to
make use of any future coprocessor
boards unless they give up some
memory.)

The other two memory boards plug
into an Amiga bus slot. One board can

rection, etc.). The data-transfer rate on
the ST-506 side of the board is on the
order of 5 megabits per second. On the
SCSI side, the HD/SCSI board uses a
Western Digital 33C93 SCSI controller
chip. This chip incorporates some in-
telligence, so that SCSI commands can
be issued quickly and succinctly. Up to
128K bytes at a time can be read to or
written from a hard disk. The board’s
data-transfer rate on the SCSI side is
around 10 megabits per second.

An on-board Z80A processor running
at 4 MHz can operate both the ST-506
and SCSI sides of the board. (The
Amiga's 68000 can issue commands
directly to the 33C93 chip. When we saw
the board running an SCSI drive, it was
with the 68000 managing the SCSI chan-
nel.) The Z80 is provided with a 2K by
8 on-board RAM into which the 68000
can download commands so that the Z80

be populated with up to 2 megabytes of
RAM in increments of 512K bytes, 1
megabyte, or 2 megabytes; the other can
accept up to 8 megabytes (Commodore
had not yet determined what partial
amounts the board could be configured
to accept). These boards are based on the
same design; the engineer who had
developed them told us that once he had
built a working version of the 2-megabyte
board, it took him only a matter of weeks
to produce an 8-megabyte board. Both
boards perform memory refresh during
cycles when the processor is off the bus,
so that memory refresh is invisible.
You may be asking yourself what ad-
vantage the 2-megabyte board has over
the 8-megabyte board, particularly if the
latter is available in partially populated
form. The advantage is simply cost: The
2-megabyte card is a single-layer circuit
board, while the 8-megabyte card is a

can perform a series of hard disk func-
tions in a true coprocessing fashion.
Throughput is further enhanced by a pro-
prietary DMA controller chip with a
built-in 64-byte FIFO memory. Using this
chip, you can transfer data from disk to
memory at full speed (depending on
which interface your disk is connected to)
while consuming only 16 percent of the
Amiga bus’s time. This suggests some in-
teresting possibilities, since you could
download an entire screen’s data from a
hard disk directly to video memory at the
rate of approximately 800 ns per byte.

The HD/SCSI board provides not only
an SCSI 50-pin connector, but also a
Macintosh Plus-compatible DB-25 con-
nector. This addition is good planning;
you can immediately draw from the
growing number of Mac Plus SCSI drives
that appear to be getting less expensive
by the week.

double-layer circuit board. Additionally,
the 2-megabyte board can accept the less
expensive 256K-bit DRAM chips as well
as l-megabit DRAM chips; the 8-mega-
byte board can only accept l-megabit
DRAM chips.

All three memory boards sit on the fast
RAM side of the A2000 where there is
no contention between the 68000 and the
graphics processors. The 2-megabyte and
8-megabyte boards support the AutoCon-
fig feature and, although the 1-megabyte
board does not, the system is able to
recognize its presence. None of the mem-
ory boards support write protection, an
extremely desirable feature if you plan
to use the memory for a RAM disk. (We
mentioned this to the boards’ designer;
he told us that he thought he could add
write protection to the 8-megabyte board
by reprogramming a PAL, and that he
would consider adding the capability.)

of memory on the motherboard but lacked
the extra 512K that will ship in the CPU
slot of the A2000. The computers, accord-
ing to Commodore, were off the “first
production run” and had no wires on any
of the circuit boards. The Amiga 2088
board ran MS-DOS 2.11, but Commodore
said the board would ship with MS-DOS
3.2. The A2088 board didn’t have an 8087
coprocessor installed, so we cannot com-

ment on its performance. The Amiga soft-
ware was pretty stable but might still
undergo some small changes.

Observations

The computer we looked at was still un-
finished, so this product preview is not the
place for us to run benchmark programs
and, in general, critique its strengths and
weaknesses. Still, we feel the comments

— 3

below are in order, largely because the
units we saw were much more “‘stable”
than most of the other computers we
preview.

Overall, the A2000 with the optional
A2088 card delivers a second-computer-
in-a-box better than most of the previous
attempts to do so in this industry. Stan
Wszola, a BYTE editor who regularly uses

continued
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Though the interaction
between the Amiga and
the PC is minimal,
there are opportunities
for someone to write

a hybrid program.

an IBM PC compatible, said the A2000
ran and looked like a normal PC. We ran
one benchmark, the Sieve of Eratosthenes,
and found that the Amiga ran it within one
second of the time recorded for a *‘plain
vanilla” IBM PC.

One fascinating implication of using the
Amiga to display the PC monochrome and
video screens is that the colors used in the
screen can be chosen from the Amiga’s
palette of 4096 colors. This makes work-
ing with PC software—especially pro-
grams that use graphics—a lot easier on
the eye. When a PC screen is in an Amiga
window, you can scroll both vertically and
horizontally to see any portion of it (see
photo 6). Alternately, you can double-
click on the window and get a full 25-line
by 80-character display with no window
border. If you set your colors right, you
don’t even know you're on an Amiga! On
the other hand, the system with the A2088
board installed takes between 1% and 2

minutes to boot even if you aren’t going
to use the PC capabilities.

Though the normal interaction between
the Amiga and the PC is minimal, there
are some real opportunities for someone
to write a hybrid program that uses both
the 8088 in the PC (perhaps augmented
by an 8087 numeric coprocessor) and the
68000 in the Amiga to achieve perfor-
mance that is beyond either of the two
machines alone.

Amiga’s use of Kickstart 1.2 in ROM
speeds up the A2000’s loading, but it
presents problems to some prospective
customers. There is no way the A2000 can
load Kickstart 1.1 into memory, and we
found several programs that wouldn’t run
correctly in the A2000. In general, games
were less likely to run than “serious’ ap-
plications, and (this comes as no surprise)
older programs were less likely to run than
ones released more recently. This is a
problem that should eventually go away
as more new products come out using
Kickstart 1.2 and older ones are (perhaps)
upgraded.

Clive Smith, general manager of the
Commodore Product and Market Devel-
opment Group, indicated that the 2088
was just the beginning of the A2000’s ex-
tension into coprocessing. *““Commodore
has provided for integrating 80286 pro-
cessors and coprocessors into the Amiga
environment,” Mr. Smith said. “Com-
modore is currently developing its own
A2286 card and support software, which
will bring [IBM PC] AT-level coprocess-

Photo 6: Running IBM PC software on the A2000. Here, the Amiga’s

desktop screen has been

“pulled down’’ 10 reveal the PC color display

screen. You can see Microsoft’s Flight Simulator program running in the

PC screen.
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ing to the Amiga environment. The next
multiprocessor/multiDOS  environment
which Commodore is implementing for
the A2000 is a 68020-based version of
UNIX 5.2 [UNIX System V, version 2]
that uses a proprietary MMU [memory
management unit] currently under devel-
opment and evaluation, which will be
manufactured by the company’s MOS
Technology division.”

Conclusions

Who will buy this machine? Certainly
people who want an 8-megabyte Amiga
with one or more hard disks will. Al-
though the original Amiga, the A1000, can
be expanded, that task was taken on by
small companies that work in low volumes
and so must charge higher-than-average
(when compared with the IBM or Macin-
tosh worlds) prices. Commodore never
produced a card cage for the AI000 and
will eventually discontinue the machine
(no specific date has been set, though, and
Commodore pledges to continue support-
ing the A1000).

The A2000’s expandability and its IBM
PC compatibility make the computer a
valid possibility for business and scien-
tific users. The ability to expand the
machine’s memory and disk storage within
a reasonably sized box is an unobtrusive
but important change from the Al000.
Some users will be attracted to the multi-
processing of a machine that can run 8088
and 68000 software in parallel, with the
possibility of the same computer someday
running, say, an Intel 80286 processor
with a Motorola 68020 processor and
assorted numeric coprocessors on both
sides.

Professionals (especially scientists,
engineers, and artists) who are already at-
tracted to the Amiga’s graphics or other
features will now be able to buy a machine
with the memory and disk storage they
need. Other users who are attracted by the
Amiga but who work in offices that use
IBM PCs can now “safely’ buy an office
computer that has both Amiga and IBM
capabilities. These same people may now
be interested in buying an Amiga for home
use, knowing that they can also use it to
do PC-related work brought home from
the office.

Software for the Amiga family of com-
puters has grown to quite a respectable
level in the year and a half since the
A1000’s release. Now that Commodore
has introduced a machine that has elbow
room inside it for more system resources
and for entirely new hardware products,
we can expect similar growth in Amiga
hardware in the year to come. This devel-
opment can only help the fortune of this
most capable and exciting line of micro-
computers. W



Introducing PC performance

at a terminal price.
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The versatile
PC Station.” From
TeleVideo:

With all the power an AT offers,
it's no wonder more people
are using it to drive multi-user
systems.

And when itcomes to using
all this power, only one work-
station gives you so many
features for so litfle money: the
TeleVideo PC Station.

As vou can see, the back panel of the PC
Station is exactly the same as the IBM PC’s,
with fully IBM-compatible ports for hooking
up industry-standard peripherals.

This ASCII terminal has the
precise look and feel of a PC.
But that's just the beginning. It
also has a back panel that’s

R )
ey g 4n ya
R L
S ek
.'f "

i
MR eyt
' e

w :)5

e S
.

W,

identical to the o with IBM-style
IBM PC's, with a 1= character fonts.
parallel printer 2 asarl  Plus a smooth,
Rg:jt tx:\N sel:'ialtport. ijﬁ 8 . g:)lietd AT-§gle key-
0 hos w5 Al ‘J,’ ard, wi
ports, so it can be = T 9 keytop LEDs. All
simultaneously {Ir | =2, included inthe
connected to an Sy = low $629list price
: Y L
ASCII mainframe = TheTeleVideo

host and an AT
host.There's no loss
of memory when

The PC Station is the only terminal
of its kind with dual-host capability,
which allows it to be connected to
a mainframe host and an AT host

PC Station. For
a free solutions
guide, and the

. imult b
changing hosts, =~ &™@neUsY

because the PC Station holds a
page of memory from each at
the same time.

And the PC Station gives
you even more. Like a 132-
column display, for spread-
sheets. Programmable function
keys, for customization. For
better readability, there's a
green, non-glare 14”screen,

name of your
nearest TeleVideo dealer, call
1-800-835-3228, Dept. 27 1.
And check out the work-
station that offers you all
the benefits of a PC-without
a PC price.

TeleVideo

Settle for more.

TeleVideo Systems, Inc., 1170 Morse Avenue, P.O. Box 3568, Sunnyvale, CA 94088-3568 - (408) 745-7760

IBM and AT are trademarks of International Business Machines, Inc.©1986 TeleVideo Systems, Inc.
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Why RamFont

1S SO

essential to your software.

Until now, most programs could
only display 256 pre-programmed
characters.

Just enough for the regular alpha-
bet, some numbers and a few special
symbols.

Enter the Hercules™ Graphics
Card Plus.

Its extraordinary new RamFont
mode can
store up to
3072 pro- .
i GraphicsCard
characters,
and display
them at lightning-fast speed.

And RamFont is so flexible, you
can even mix graphics on the same
screen as text.

A whole new generation of
software is available now, taking
advantage of RamFont’s unique
capabilities to give you more power
and speed than ever before.

Lotus®1-2-3°

By using RamFont to display
smaller-than-standard characters,
1-2-3 Release 2 gives you a spread-
sheet that shows almost twice as
much data as before.

And, RamFont makes scrolling
instantaneous and smooth, rather
than painfully slow and jerky.

You can even view a graph in a
pop-up window—another RamFont
first.

Microsoft® Word 3.

Word 3 was the first PC word
processor that let you see boldface,
italics, subscripts and superscripts
mixed with regular text.

But it was slow.

Not anymore.

With RamFont, Word 3 runs
almost four times faster.

Lotus Manuscript.”

Manuscript is Lotus’ new tech-
nical word processor, written to run
optimally on the Hercules Graphics
Card Plus.

It uses the RamFont mode for
fast, multiple-font text editing.

Then it switches to graphics
mode to format a page for printing,
showing proportionally spaced
equations.

Even more goodies.

Besides these dramatic improve-
ments, RamFont also dramatically
improves the scrolling speeds of
Symphony* 1.1 and Framework I1.*

For WordStar? there’s a RamFont
add-on that lets you use multiple
fonts.

There’s even a new word proces-
sor that lets you write in Greek,
Russian and Hebrew, on the same
screen.

And there’s more incredible
RamFont software right around the
corner.

And now, the really good part.

RamFont is only one of the
Hercules Graphics Card Plus’
major advantages.

You also get our famous
high resolution graphics, to run
programs like AutoCAD* and
Pagemaker.™

And our high resolution text
mode that runs thousands more
programs.

And a parallel printer port that
can be “unplugged” for greater
flexibility.

" Hercules. ¥

Here are a few of the
programs taking advantage
of RamFont.

Lotus 1-2-3 Release 2

(and later)
Lotus Symphony Version 1.1
Lotus Manuscript
Microsoft Word 3.1

includes mouse support
Ashton-Tate Framework I1
Nota Bene™
PS™
Computer Linguist

For a complete list, contact Hercules.

All for the astonishingly low
suggested list price of $299.

Which, on top of the Plus’ per-
formance, has caused a few

people in the in-

dustry to get un- $299

usually excited: | SumetedRetallPrice
“If you intend to buy an IBM

PC or clone and want to run a
monochrome system, this is the
card to get. I wouldn’t even think
of anything else.”
John C. Dvorak,
PC Magazine columnist.

Neither would we.

Call 1-800-532-0600 ext. 212
for the name of an Authorized
Hercules Dealer near you and
we'll rush you our free info kit.

The Hercules Graphics Card Plus

with RamFont.

Address: Hercules, 2560 Ninth Street, Berkeley, CA 94710. Ph: 415 540-6000. Telex: 754063. Trademarks/Owners: Hercules, RamFont/Hercules; Lotus, 1-2-3, Manuscript,
Symphony/Lotus; Microsoft/Microsoft; Framework/Ashton-Tite; WordStar/MicroPro; AutoCAD/AutoCAD; Pagemaker/Aldus; Note Bene/Draganfly; PS/Scroll Systems.
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PRODUCT PREVIEW

George A. Stewart

Turbo BASIC

Borland’s version offers 8087 compatibility, fast and versatile
compilation, recursion, and it's BASICA-compatible

urbo BASIC is Borland

International’s answer to

I Microsoft BASIC. With

minor exceptions the in-

tegrated editor, compiler,

and linker can use source code written for

the QuickBASIC 2.0 compiler and the

BASICA and GW-BASIC interpreters. The

language also offers certain structured

programming constructs not available in

any version of Microsoft BASIC. But these

aren’t the features that could upstage
Microsoft.

Most important, Turbo BASIC im-
plements the IEEE standard for numeric
data storage and operations. As a result,
Turbo BASIC programs are able to use the
Intel 8087 (or 80x87 family) numeric co-
processor when that chip is installed in the
host computer, gaining a tremendous
speed advantage in number-crunching ap-
plications. (When no 8087 is available, the
program automatically emulates an 8087
via software.) Meanwhile, Microsoft con-
tinues to use its nonstandard system for
numeric data, thwarting compatibility
with the 8087 and limiting the arithmetic
precision and range available in Microsoft
BASIC.

Turbo BASIC has other features that
will probably be welcomed by software
developers. Conditional compilation, for
instance, lets a single source program pro-
duce different executable versions depend-
ing on the state of compiler variables; the
static arrays in an accounting package
might be configured differently, say, for
use in California and Arizona.

Like Turbo Pascal, which put Borland
on the map with Pascal programmers,
Turbo BASIC creates stand-alone pro-
grams that require no run-time library or
other support files. A programmer can sell
these .EXE programs without paying any
royalties or licensing fees to Borland. The
announced price of Turbo BASIC is just

$99.95—again mimicking the low-cost ap-
peal of Turbo Pascal.

As of mid-January, Borland expected to
begin shipping the IBM PC-compatible
version of Turbo BASIC in the first
quarter of 1987. (No other versions have
been announced to date.) This article is
based on a preliminary version of the
product.

User Interface

Turbo BASIC is a combined program
editor, compiler, and run-time system.
The functions are integrated via a win-
dowing system with pull-down menus
used to select different operations (see
photos 1 and 2). Unlike QuickBASIC,
Turbo BASIC does not include support for
the mouse as a cursor-control device.

At the command level of Turbo BASIC,
four windows are defined: “Edit” lets you
edit a BASIC source program. “Run” is
the output window for text and graphics
created by your program. ‘“Message”
presents system-generated information
about the compilation progress and the
size of your compiled program. “Trace”
(when enabled) displays the line number
or label of the statement or procedure cur-
rently being executed. At any given time,
only one of the windows is active; the ac-
tive window can be moved, resized, and
closed. Any window can also be zoomed
to full-screen size by pressing the F5 func-
tion key.

Pressing FI calls up a context-sensitive
help screen; however, this feature was not
implemented in the prerelease version I
tested.

The top line of the display lists eight
menus: Files, Edit, Run, Compile, Op-
tions, Debug, Window, and Setup.

The Files menu includes options for
loading and saving a source file to and
from disk, starting a new source file, exit-
ing from Turbo BASIC, and so on. Turbo

BASIC’s windowing system is particular-
ly handy when you want to load or save
a file or change directories; Turbo BASIC
presents a directory window in which you
can move the cursor around to specify the
desired file or path. Subdirectories and
root directories are also shown in these
windows, enabling you to move through-
out the entire directory structure of a disk.
File selection in QuickBASIC 20 is
similar.

The Files menu also lists a *‘shell” op-
tion to let you transfer control to DOS,
enter commands there, and return to
Turbo BASIC manually by typing the
DOS command EXIT. QuickBASIC 2.0
also supports a shell feature.

The Edit, Run, Compile, and Debug
menus perform the indicated operations
on the currently loaded source file. I will
discuss these in detail later on.

The Options menu controls the opera-
tion of the compiler in several ways. For
instance, the “Compile to’’ setting deter-
mines whether the compiler outputs its
code to memory (the usual case during
program development), to an .EXE file (to
create a stand-alone application), or to a
“chain” file that can be executed only via
a CHAIN command in an .EXE file. The
chain file capability allows you to have ap-
plications that are larger than a computer’s
available memory; only portions of a pro-
gram are resident at any given time.

Other check-off items on the Options
menu are support for the 8087; the abili-
ty to stop a program with Ctrl-Break; and
run-time checking of array references,
numeric overflow, and stack overflow. The
8087 setting determines whether the com-

continued

George A. Stewart is a BYTE technical
editor. He can be reached at BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.
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TURBO BASIC

Turbo BASIC
incorporates the needed
run-time routines into
your executable file
automatically.

piler generates in-line 8087 code uncon-
ditionally or generates self-modifying
code that will access the 8087 or emulate
it depending on whether the run-time host
has the coprocessor installed.

Turbo BASIC provides a COMMAND$
function that retrieves parameters from the
command string used to invoke a pro-
gram. The Options menu enables you to
test how well a program uses this feature
without having to execute the program
from the DOS command line. A ‘“‘Param-
eter line”” option lets you specify the text
that would normally be typed on the com-
mand line. When you run a program that
uses COMMANDS, the specified text will
be returned.

The Options menu also gives you con-
trol over the size of the run-time stack,
music buffer, sound buffer, and commu-
nications buffers (COM1 and COM?2).

The Window menu lets you open and
close windows, switch between them, and
arrange them automatically in one of two
ways: tiled or stacked.

The Setup menu lets you customize fea-
tures of the Turbo BASIC user interface.
You can control the appearance of text

within pull-down menus, windows, and
system boxes; control how selected text in
any of these is highlighted; and specify a
default path to be used for $INCLUDE
files (explained below), .EXE files, and
Turbo BASIC files. Other Setup options
let you select a “CGA snow check™ to im-
prove performance on color screens
driven by the IBM color graphics adapter,
and specify automatic saves of edited
source files before they are run.

The Setup menu also lets you load a
previously defined configuration file or
save the current configuration so it can be
loaded automatically or manually each
time you start Turbo BASIC.

Overall, Turbo BASIC’s user interface
is easy to master and quite versatile.

Edit/Compile/Run/Debug Sequence
The typical procedure for running a pro-
gram in Turbo BASIC is as follows. Load
a source program using the Files menu or
type a new one into the Edit window. Type
C to compile the program. The Compile
window shows the status of the compila-
tion and, when compilation is complete,
gives the size and segmentation of the ex-
ecutable program in terms of code, data,
and stack areas. You now press R to run
the program. If you type R without first
compiling the program, Turbo BASIC
compiles and runs it in a single step. You
will probably want to zoom the run win-
dow to full screen while your program is
running.

Veterans of Microsoft’s original BASIC
compiler, BASCOM, and users of Quick-
BASIC may be looking at this point for
some reference to the linking of OB files.

CTT-TeTp T Toon 1=t Lk To>< 10 move 43 o AT Jetter selects R1CY et

Photo 1: Turbo BASIC screen showing pull-down menus and the four windows.
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Turbo BASIC doesn’t use .OBIJ files. In-
stead of producing relocatable object
modules that the user links manually to
produce an executable file, Turbo BASIC
goes directly to the executable code.

In QuickBASIC, the link step can be
performed automatically if you specify it,
but the resulting .EXE file is not stand-
alone. It will run only in the presence of
Microsoft’s run-time package BRUN
20.EXE. To get a true stand-alone pro-
gram from QuickBASIC, you must do the
compile and link steps familiar to
BASCOM users.

The advantage of the Turbo BASIC ap-
proach is simplicity. There is never any
need to link a main program to a run-time
library because Turbo BASIC incorporates
the needed run-time routines into the
.EXE file automatically. The apparent dis-
advantage is that commonly used sections
of code must be compiled with each
source program that references them. In
a system with separately compiled object
modules, these library routines can be
compiled one time and then linked to the
various main programs that refer to them.

However, Borland programmers main-
tain that Turbo BASIC will process source
code so much faster than older-generation
BASIC compilers—thousands of lines per
minute as opposed to hundreds—that the
time penalty for recompiling these oft-
used routines is negligible. In fact,
Borland predicts that version 1 of Turbo
BASIC will turn source code into execut-
able code much faster than QuickBASIC
can compile and link the same source code
to produce an executable program. This
contention was borne out in our tests of
the prerelease version of Turbo BASIC.
Turbo BASIC’s compile-to-.EXE file time
was one-fourth the time QuickBASIC took
to compile and link the same file. (See the
performance chart on pages 104-105 for
our test results.)

Another possible objection to Turbo
BASIC’s inclusion of run times in every
.EXE file concerns disk space. When
several applications can share the same
run-time library, each application can be
smaller. But when each application in-
cludes its own run-time library, a lot of
identical code gets duplicated.

Borland programmers respond that
most commercial applications are dis-
tributed alone on a disk, making moot the
question of run-time library duplication.
And for applications too large to fit in
memory at once, Turbo BASIC allows the
creation of chain programs that do not in-
clude run-time libraries; instead, when a
main program passes control to the chain
program, the run-time library of the main
program stays resident. (Creating a chain
file is one of the compiler options on the
Options menu.)
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Advanced programmers who work with
many languages may have another objec-
tion to the absence of support for separate-
ly compiled relocatable object modules.
Not having a way to link separately com-
piled object files limits your ability to use
relocatable code from other sources such
as assemblers and other languages. With
Microsoft BASIC, you can incorporate an
assembly-language object module into a
program through linking—providing, of
course, that you handle parameter pass-
ing and other interfacing matters properly.
To accomplish the same thing in Turbo
BASIC, the assembler code must be in op-
code form and be fully relocatable. Under
that condition, you can incorporate it into
your program via the $INLINE compiler
directive. QuickBASIC’s method of link-
ing to an assembler (or Pascal, FOR-
TRAN, etc.) object module is more ver-
satile though sometimes less convenient.

Debugging

If an error is detected during compilation,
the Edit window is activated and the cur-
sor is positioned at the point of the error.
(QuickBASIC continues the compilation,
remembering up to 25 errors.) If an error
occurs while the program is running,
Turbo BASIC activates the Edit window
and points out the error location and error
type. Of course, this is possible only while
you are using the Turbo BASIC environ-
ment. If an error occurs while you are
running an .EXE program, all you will get
is the error number and the program
counter value. To use this information,
you start Turbo BASIC, load the main pro-
gram, select a Debug option called “Run-
time error,” and enter the program counter
value. The compiler will then recompile
your source code, stopping when it
reaches the point in the source code cor-
responding to the program counter value.
It’s an ingenious answer to one of the
traditional disadvantages of compilers as
compared to interpreters—debugging is
slow and tedious.

Another Debug option is the Trace
function, familiar to Microsoft BASIC
users. When activated, the function dis-
plays in the Trace window the source pro-
gram line numbers and labels (including
functions and procedures). In Trace mode,
Turbo BASIC lets you single-step a pro-
gram or execute lines continuously as they
are encountered. QuickBASIC’s debug-
ging environment offers Trace and an
animated mode for monitoring program
execution closely.

The Editor

Turbo BASIC’s editor is very similar to
the one used in Turbo Pascal and closely
resembles the WordStar word processor.
It is screen-oriented rather than line-

oriented and has many more features than
the typical program editor.

Single-key sequences give you cursor
motion by character, word, line, and
screen page, as well as delete character,
word, and line, and insert line. Two-key
sequences give you top of file, bottom of
file, top of window, bottom of window,
page up, page down, and start of block,
end of block. Other block commands are
mark block beginning and end, mark
word, copy block, delete block, read
block from disk, write block to disk, and
hide or display block. Other key se-
quences allow global search and replace,
search for the nth occurrence, set and find
place marker, save to disk and exit, and
exit without saving text to disk. Turbo
BASIC'’s editor allows you to embed con-
trol characters in a program (typically and
advisedly inside quotes as a literal) by
pressing Ctrl-P followed by the character.

Many programmers use indentation to
make a program’s structure obvious.
Turbo BASIC'’s editor has an auto-indent
feature to facilitate entering programs in
this manner; after pressing Return, the
next line is automatically indented to
match the indentation of the previous one.
At the end of an indented block, you back-
space to delete the unwanted tabs. The
feature can be turned on or off with a two-
key sequence.

Word processing is an essential part of
serious programming, and Turbo BASIC
has an editor that is up to the task.

Handling Large Source Files
The Turbo BASIC editor is limited to 64K-
byte text files. The way around this prob-

Turbo BASIC'’s editor
is very similar to

the one used in Turbo
Pascal and closely
resembles WordStar.

lem is to use $INCLUDE statements in
your main program. Each $INCLUDE
statement tells the compiler to read in the
referenced source code module.

If your program generates an error dur-
ing compilation or execution, Turbo
BASIC will load the error-causing module
and activate the Edit window with the cur-
sor on the point of the error. $INCLUDE
files can themselves contain $INCLUDE
statements (up to six levels deep).

Turbo BASIC does not have an option
for generating a compiler listing file.
Listing files are invaluable in debugging
and optimizing programs. They also en-
able you quickly and reliably to relate the
program counter values given in an error
message to the source code that generated
the executable program. Compiler listings
also give you an inside view of how smart
a compiler is, and they bring to light tech-
niques a compiler uses. QuickBASIC 2.0
doesn’t give listings files, either.

The Language
Being BASICA-compatible largely defines
the language features of Turbo BASIC.

continued

ober selects LR ent.

Photo 2: Turbo BASIC screen showing a recursive factorial program.
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104

Turbo BASIC (Prerelease Version)
vs. QuickBASIC 2.0

COMPILER PERFORMANCE (PARANOIA_BAS)

These tests were done using a 669-line source program called PARANOIA BAS, which inciudes extensive arithmetic and flow-
control statements, but little in the way of graphics commands. The program was created as a floating-point benchmark. For further
detalls, see “Paranoia: A Floating-Point Benchmark™ by Richard Karpinski, February 1985, page 223. All times are in seconds.

Compile and Link in Memory

Compiler Time Comments

Turbo BASIC 0.69f 42 8087 off, keyboard break enabied, bounds checking on, overflow checking on, stack overflow
checking on.

QuickBASIC 2.0 72 Debug on, ON ERROR enabled, RESUME enabled, optimized for speed.

Compile and Link to an .EXE file

Compiler Time .EXE file size  Comments
Turbo BASIC 069f 47 96,808 8087 off, keyboard break enabled, bounds checking on, overflow checking
on, stack overflow checking on.
QuickBASIC 2.0 100 (compile) 101,704 QB parameters /dlelo/x/q (debug on, ON ERROR and RESUME enabled,
+ 88 (link) = create stand-alone .EXE file, optimized for speed.)
188 total

RUN-TIME PERFORMANCE

These tests were run using standard benchmark tests combined by Borland into a single program. The original source program
compiled and ran without modification under Turbo BASIC 0.69f and QuickBASIC 2.0. The host compiler was an iBM PC with 512K
bytes of RAM and a 4.77-MHz 8088 processor. Turbo BASIC was also benchmarked on a 4.77-MHz IBM PC with 512K bytes of
RAM and an 8087 numeric coprocessor. QuickBASIC programs were compiled using /o/q options (create stand-alone .EXE files
optimize for speed, no error checking, no keyboard break checking). Turbo BASIC programs were compiled with no error checking
and no keyboard break checking. All times are in seconds.

Graphics (Screen Mode 1, CGA, 320 by 200 Pixels)

Draw 500 Draw 320 Draw 500 320 vertical 200 horizontal Fill 200 Fill 200
Run-time program creator circles lines boxes lines lines circles boxes
Turbo BASIC 069f 430 49 45 45 03 696 32
with 8087
Turbo BASIC 0.69f 444 74 71 6.2 13 71.4 43
without 8087
QuickBASIC 2.0 53.4 57 5.2 48 04 935 31
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Math (Add, Subtract, Divide, 10,000 Times; Multiply 20,000 Times)

Floating-point Floating-point Mixed-mode Calculate 720 sines

Run-time program creator Integer math single-precision double-precision floating-point and cosines
Turbo BASIC 0.69f 15 36 38 2.2 09
with 8087
Turbo BASIC 069f 1.5 836 86.5 549 185
without 8087
QuickBASIC 2.0 15 174 281 233 48
Loops

FOR/NEXT, WHILE/WEND,

floating-point FOR/NEXT, floating-point WHILE/WEND,
Run-time program creator counter integer counter test variable integer test variable
Turbo BASIC 0.69f 218 0.2 210 03
with 8087
Turbo BASIC 0.69f 3199 0.2 3123 04
without 8087
QuickBASIC 2.0 438 0.2 442 03

Empty Function and Procedure Calls

Floating-point Floating-point
Integer function, Integer function, function, no  function, four Procedure, no Procedure, four
Run-time program creator no parameters  four parameters parameters parameters parameters parameters

Turbo BASIC 0.69f 35 47 51 6.1 1.0 1.7
with 8087
Turbo BASIC 0.69f 35 47 201 218 09 1.7

without 8087

QuickBASIC 2.0 37 46 56 6.4 46 50

Savage Benchmark (Accuracy Test)

Double precision Single precision
Run-time program
creator Time Result Error Time Result Error
Turbo BASIC 0.69f 47 2500.000000000005 50x10112 46 25000 00
with 8087
Turbo BASIC 0.69f NA NA NA NA NA NA
without 8087
QuickBASIC 2.0 1753 2499999999941009 5899x10'8 479 2403.318 96.682

This test calculates the value of TAN(ATN(EXP(LOG(SQR(AAY)) for A=1 to 2500. The value 1 is added to each result, which at the
end should equal 2500 exactly. (Note that single-precision results for Turbo BASIC are accurate only within the limitations of single
precision; the inaccurate digits are to the right of the least significant single-precision digit, and thus are not shown.) The program
would not run under Turbo BASIC 0.69f without a numeric coprocessor available.
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IEEE
TURBO BASIC DATA
| DEF type FORMATS RANGE
DEF INT Word integer 10*
DEF LNG Short integer 10°
DEF SNG Short real 10"
| DEF DBL Long real 1020
Temporary real 10t

I

STORAGE FORMAT (MOST SIGNIFICANT BYTE FIRST)

PRECISION |7 o0/7 0 7 0,7

16 Bits 1,5 1o
32 Bits 15 1o
24 Bits S|E E F, Fa
53 Bits S Esw Eo F
64 Bits S . E. Eo | Fo

INTEGER 1

REAL: (~1)(2% 4%) (Fo.F,. . )

0|7

0|7 o7 0,7 07 07 0

Two's complement

Two's complement
Fo Imphcit
Fas Fq Implicit
Fes

BIAS = 127 FOR SHORT REAL
1023 FOR LONG REAL
16383 FOR TEMPORARY REAL

Figure 1: IEEE numeric data types supported by Turbo BASIC.

However, Turbo BASIC includes several
important enhancements and additions to
BASICA.

The most important difference concerns
number-crunching capabilities. Turbo
BASIC numeric data types correspond to
those defined in the proposed IEEE
microprocessor floating-point and ex-
tended precision integer data types and
implemented in the Intel 80x87 numeric
COprocessor.

Using the terminology of the Intel
80x87 documentation, Turbo BASIC sup-
ports word integers (two bytes, 16-bit
precision), short integers (four bytes,
32-bit precision), short reals (four bytes,
24-bit precision), and long reals (eight
bytes, 53-bit precision). Furthermore, all
temporary floating-point values are stored

as temporary reals (10 bytes, 64-bit preci-
sion) as required in the IEEE standard.
Figure | defines these types more speci-
fically.

In Turbo BASIC terminology, these
numeric data types are called integer, long
integer, single precision, and double preci-
sion. Except for long integer, the names
are familiar and preserve compatibility
with Microsoft BASIC. But the internal
differences are very important, since they
make Turbo BASIC numeric data fully
compatible with the requirements of the
Intel numeric coprocessor 80x87 chip
family, so that floating-point operations
can be offloaded onto the 8087 without re-
quiring a time-consuming data conver-
sion.

Contrast this with Microsoft BASIC’s

S 20 Fis Gy S O\
The original micro-
UPS that brought
standby AC pawer to
Apple users in 1980. Still the

POWER SOLUTION for serious
applications of the MAC, small
micros, and portables.

Model 9012060 $350. FCC(15A&B).

Cuesta Systems Corporation

3440 Roberto Court

Now, POWER
PROTECTION and
MASTER CONTROL
for full-size micros. Filters
electrical noise/spikes and
provides ug to 10 minutes of AC
power for the AT and supermicros

Model 40012060 $695. UL-E101268.

San Luis Obispo, California 93401
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three traditional numeric data types: in-
teger (16 bits, the same as Turbo
BASIC's); single-precision (24 bits, ap-
proximately the same as Turbo BASIC’s):
and double-precision (8 bytes). For inter-
nal, temporary values, Microsoft uses the
double-precision data type. To use the
numeric coprocessor where it matters
most—for double-precision operations—
every Microsoft value would have to be
converted to the long-real format and the
result converted back again to Microsoft
double-precision. This latter step could
present problems, since the range of long
reals is many orders of magnitude greater
than Microsoft’'s double-precision
(£10%308 a5 opposed to +10%3,

Of course, you pay a price for the added

continued

\ W t. This DataSaver
| standby UPS offers
./ compact, cool and
quiet line conditioning and backup
power to PC, XT, and COMPAQ
markets. Data and hardware are
protected.

Model 20012060 $495.CSA-LR51253.

7’ /
e

S
1986. Made with pride in the US A
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Diagram-Master by Decision Resources

ABC Corporation
Captures Market Sharel
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Harvard Presentation Graphics
by Software Publishing

LINK-A-GRAPH by ISSCO

Mirage by Zenographics

PUT COLOR IN YOUR HANDS,
FASTL.

ColorMaster® plotter/printer and
your PC. That’s all it takes to put living
color into your presentation. Reports,
memos, renderings, even transparencies
projected on the screen. All in fantastic
full-color. Fast.

You can get a whole page of highly
color-saturated graphics printed out in a
minute. Or only 20 seconds for a page of
printed black and white text.

ColorMaster’s speed comes from
advanced thermal transfer printing tech-
nology. So, quickly and quietly, the
ColorMaster plotter/printer can produce
high resolution color graphics up to 20
times faster than a pen plotter.

ColorMaster is ready to run with
most popular graphics packages you
might already be using, like Lotus® 1-2-3®

*Some of these software

Inquiry 47 for End-Users. Inquiry 48 for DEALERS ONLY.

Chart-Master,” Dr. Halo™ and more*

It also has a fully-buffered PC inter-
face which lets you go on working while
ColorMaster is printing. What's more,
multiple copies can be made without
retransmitting data.

Software compatibility. Richly colored
graphics. High-speed text. Along with
worldwide support, service, and 25 years
experience in com-
puter graphics.
With CalComp,
you get it all.

Call us at
1-800-CALCOMP,
or write CalComp,
P.O. Box 3250,
Anaheim, CA
92803.

CALCOMP

ckages include: The Master Series™ from Decision Resources; Packages compatible with General Parametrics Video Show;™ IBM® Professional Graphics;™ .
ISSCO™ PC LINK-A-GRAPH;™ Smart Series™ from Innovative Software;™ Lotus® 1-2-3° Symphony;™ Dr. Halo™ from Media Cybernetics; Micro SPSS"™ from SPSS Inc. Harvard™ Presentation
Graphics from Software Publishing;™ Mirage, Autumn,™ Ego™ from Zenographics. © 1986 CALCOMP.
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TURBO BASIC

precision when a numeric coprocessor is
not present. In that case, Turbo BASIC
does all its floating-point arithmetic using
8087 emulation at a much slower pace.
And since all floating-point operations
must be done in the 80-bit format—even
when the operands are single-precision—
the slowdown is considerable. For that
reason, Borland acknowledges that Quick-
BASIC will likely outperform Turbo
BASIC in single-precision arithmetic
when the 8087 chip is not available in the
host computer. However, Borland pro-
grammers say that version | of Turbo
BASIC will be close to QuickBASIC 2.0
on double-precision operations, even
without the 8087.

The range of word integers (Microsoft’s
integer type) is —2'3to 2'3—1, or —32,768
to 32,767. This range seems especially re-
strictive in machines with an address
space of 22* bytes. The range for Turbo
BASIC’s long integer types is —23' to
23—, or —2,147,483,648 to 2,147,483 647,
which is more than adequate for handling
memory address references and other de-
manding integer-arithmetic problems. Of
course, the long integers consume twice
as much memory and require more time
for processing. but they allow you to do
things in integer arithmetic that would re-
quire resorting to single-precision in
Microsoft BASIC, with the consequent
slowdown and introduction of round-off
errors.

One good use for the long integer type
is with monetary data, where floating-
point approaches require extra work to
avoid errors in the cents columns. Using
long integers and counting money in cents
rather than in dollars avoids the problem
for dollar amounts up to $21,478,836.47.
(The decimal place is dropped into place
when the value is printed.)

Our test results using the prerelease ver-
sion of Turbo BASIC showed the power
of the numeric coprocessor, with a pre-
dictably degraded speed when Turbo
BASIC had to perform 8087 emulation;
nevertheless, the answers came out the
same (with an 8087 or 8087 emulation).
Borland programmers say the times of
8087 emulation will be substantially im-
proved in version | of Turbo BASIC.

Recursion is another strong feature of
Turbo BASIC not present in QuickBASIC.
A function or subprogram may include
calls to itself, passing and retrieving
parameters in the process. This feature is
possible because Turbo BASIC allows
local variables—variables that are placed
on the stack and initialized each time a
module is entered. That way, a parameter
is not destroyed when a module is entered
recursively; the stacked parameters are
removed from the stack one at a time with
each exit from the subprogram. Problem-

108 BYTE * MARCH 1987

|
|

Table 1: Enhancements and new features of Turbo BASIC as compared with
QuickBASIC 2.0. Unless stated otherwise, QuickBASIC lacks the specified

Jeature.

Keyword Description and comments

Metastatements

$INLINE Allows inclusion of relocatable machine language code,
represented as a sequence of one-byte values. Alter-
natively, you may specify a file containing the relocatable
machine code.

$IF/$ELSE/SENDIF Allows conditional compilation of source-code blocks.

$EVENT Controls the generation of event-trapping code so that
not every part of a program has the associated overhead
of event trapping.

$COMnN Specifies the size of the communications buffer for
COM1 or COM2.

$SEGMENT Declares a new code segment; this allows a main pro-
gram to exceed 64K.

$SOUND Specifies the size of the sound buffer.

$STACK Declares the size of the run-time stack.

$STATIC Declares the default array allocation to be static.

$DYNAMIC Declares the default array allocation to be dynamic.

Statements

and functions

BIN$ function

CALL statement

CALL ABSOLUTE
statement

CALL INTERRUPT
statement

CEIL function

CHAIN statement

CLNG function

CVMD and CVMS
functions

DECR function

DEFLNG statement
DELAY statement

DIM statement

Returns the binary string equivalent of a number; similiar
to HEXS.
Invokes a STATIC, RECURSIVE, or INLINE procedure; in
the first two cases, parameters are checked for type and
number.

Invokes an assembly language routine. Parameters may
be specified in the command line or implicitly through
values preassigned via the REG function. QuickBASIC
lacks the REG function.

Generates the system interrupt for access to BIOS and
DOS functions. Parameters are passed to the system im-
plicitly through values preassigned via the REG function;
parameters are returned through the same function.
QuickBASIC lacks the REG function.

Returns the arithmetic ceiling, the smallest whole number
greater than or equal to its argument.

Passes control to a Turbo BASIC chain module (ex-
tension .TBC), leaving the run-time module resident;
variables declared as COMMON are retained; similar
feature in QuickBASIC.

Converts a numeric expression o a long (4-byte) integer.
Convert Microsoft-format double- and single-precision
values stored in random disk file format to Turbo BASIC
IEEE form, to allow Turbo BASIC program to read
Microsoft BASIC random files containing numeric data.
Decrements the value of a variable by 1 or by a
specified amount; executes faster than the corresponding
assignment statement with a subtraction: A=A-1.
Declares the default type for a variable as long integer.
Causes a pause for a specified number of seconds; in-
dependent of the machine's clock speed.

Declares an array; lower bounds and upper bounds may
be specified; eg., DIM GMT(-12{12) QuickBASIC allows
only 0 and 1 as lower bounds.




TURBO BASIC

Keyword

Statements
and functions

Description and comments

DO/LOOP statements
ENDMEM function

ERADR function

EXIT statement

EXP2 and EXP10
functions

FRE function

GET$ function
INCR statement

INSTAT function

LCASE$ function
LOCAL statement

MEMSET statement

MKMD$, MKMS$
functions

MTIMER statement
and function

PUTS$ statement
OPEN BINARY

REG function and
statement

SEEK statement
SELECT CASE
statement
SUB/END SUB

statement

UCASES$ function

Set up a loop with optional WHILE and UNTIL con-
ditions at either end.

Returns a long integer representing the end of physical
memory.

Returns a long integer representing the position of the
most recent error. The value returned can be given to the
Runtime error function to find the corresponding place in
the source program.

Allows exiting from a program structure (SELECT CASE,
FOR/NEXT, DO/LOOP, WHILE/WEND, IF/END IF, DEF
FN, SUB END). More general than QuickBASIC's
version.

Calculate 2 and 10 raised to the specified power.

Returns a long integer representing the number of bytes
of free memory in the string area, in the array space, or
on the stack, depending on the value of the argument.
Reads a string from a BINARY file.

Increments the value of a variable by 1 or by a specified
amount; executes faster than the corresponding assign-
ment statement with an addition: A=A+1.

Returns a numeric flag indicating whether the keyboard
buffer contains any characters; does not remove
characters from the buffer.

Returns the argument string converted to lowercase.
Declares variables in a procedure or function to be local;
local variables are stored on the stack and initialized
upon each entry to the function or procedure, allowing
recursive calls.

Declares an upper memory limit to be used by the ex-
ecutable program; address is specified as a long integer.
Convert Turbo BASIC single- and double-precision values
to Microsoft random disk file format.

Function reads, statement resets, the microtimer; accurate
to 2 microseconds.

Writes a string to a BINARY file.

Opens a file in BINARY mode (not available in Quick
statement BASIC).

Statement sets, function returns, a value in the micropro-
cessor register buffer; used before and after calls to
assembly routines and system interrupts. Register is
specified as a number from 0 to 9.

Sets the position in a binary file to a specified byte offset
from the beginning.

Sets up an expression testing and branching block.

Defines a subprogram or procedure, which may have
any of the following; LOCAL, STATIC, and SHARED
variables.

Returns the argument string in all uppercase.

solving routines that apply the same logic
steps at various levels are naturals for
recursion, as are many mathematical rou-
tines such as factorials (see photo 2).

Turbo BASIC adds two block structure
elements that are available in True BASIC
but not in QuickBASIC 2.0: DO/LOOP
with WHILE and UNTIL conditions at the
beginning or end of a block and SELECT
CASE structures. Both constructs are key
features of any structured language, allow-
ing programs to be written in a way that
corresponds to the logical structure of a
problem at hand.

Another Turbo BASIC feature absent
from QuickBASIC (but present in True
BASIC) is programmable lower bounds
for arrays. For instance, an array called
moderntimes might be set up with a
lower bound of 1920 and an upper bound
of 1987, using the statement

DIM moderntimes (1920|1987)

Table 1 summarizes the highlights (new
or enhanced keywords) of Turbo BASIC
as compared with QuickBASIC 2.0.

Conclusions

Will Turbo BASIC be another Turbo
Pascal? It offers many of the features that
made that language such a smash hit: the
production of stand-alone executable ap-
plications; no royalties or licensing fees;
a versatile, intuitive user interface; a good
program editor; fast compilation; fast ex-
ecution of completed applications; and
significant enhancements or additions to
the “standard” language. The big dif-
ference is that Turbo Pascal didn’t have to
confront a popular de facto standard like
Microsoft BASIC.

For the time being, Turbo BASIC offers
some significant advantages over Quick-
BASIC 2.0. Chief among these are 8087
support in hardware and emulation; pro-
duction of executable, royalty- and license-
free programs; recursion; and conditional
compilation.

Using just a preliminary version of
Turbo BASIC, it is not possible to get
definitive timings of Turbo BASIC’s ex-
ecutable programs in the absence of an
8087. However, it is clear that with the
8087 available, Turbo BASIC vastly out-
performs QuickBASIC. (See the perfor-
mance chart.)

At the very least, the arrival of Turbo
BASIC will certainly apply further pres-
sure to Microsoft to make some long over-
due changes in the company’s flagship
programming language. In the meantime,
since Turbo BASIC costs just $99.95 and
is generally compatible with Microsoft
QuickBASIC, BASIC programmers and
would-be BASIC programmers should take
a close look at Borland’s new baby. B
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COMPATIBLE DESIGN.

INCOMPARABLE PERFORMANCE.
INCREDIBLE VALUES.

CHOOSE FROM THESE COMPLETE SYSTEMS.

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

o AT™-Style Keyboard

* 130 Watt Power Supply

o 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— s 8 5 9

with one 360K Floppy Disk Drive and one 20 Meg, 65 MS Hard Disk Drive— $ 1199

EGAds! Color Systems

© Intel 16-Bit 8088-2 System Unit running at 4.77 MHz and 8.0 MHz
* 640K on Motherboard

o AT™-Style Keyboard

* 130 Watt Power Supply

® PC's Limited EGAds! Card

® PC’s Limited EGAds! Monitor

with two 360K Floppy Disk Drives— $ 1 2 2 9

with one 360K Floppy Disk Drive and one 20 Meg, 65 MS Hard Disk Drlve—$ 1 589

PC’s Limited 2868 |

Monochrome Systems

 Intel 80286 running at 8 MHz

* 1024K on Motherboard

® 1.2 Mcg Floppy Disk Drive

o Combined Floppy and Hard Disk Controller

® AT™-Style 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-I1A Flat Screen Monochrome Monitor with Tilt and Swivel Base

with 20 Mcg, 65 MS Hard Disk Drive, Space Saving Chassis— s 1 795

with 30 Mcg, 40 MS Hard Disk Drive, AT™ Standard Chassis— s 2 195

EGAds! Color Systems

Intel 80286 running at 8 MHz

1024K on Motherboard

1.2 Mcg Floppy Disk Drive

Combined Floppy and Hard Disk Controller
* AT™-Style Keyboard

* 192 Watt Power Supply

® Clock/Calendar with Battery Backup

® PC’s Limited EGAds! Card

® 2 Serials and 1 Parallel Ports

* PC’s Limited EGAds! Monitor

with 20 Mcg, 65 MS Hard Disk Drive, Space Saving Chassis— $ 2 19 5

with 30 Mcg, 40 MS Hard Disk Drive, AT™ Standard Chassis— $ 2 59 5

PC’s Limited 2862 maaisas e i e T Sl s

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 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 Basc

AT™-Standard Chassis
with 30 Mcg, 28 MS Hard Disk Drive— $ 309 5

with 40 Mcg, 28 MS Hard Disk Drive— $ 3 2 95
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EGAds! Color Systems

* Intel 80286 running at 12 MHz

* 1024K on Motherboard

® 1.2 Megabyte Floppy Disk Drive

* Combined Floppy and Hard Disk Controller
® AT™-Style Keyboard

® 192 Watt Power Supply

® Clock/Calendar with Battery Backup
® PC’s Limited EGAds! Card

® 2 Serials and 1 Paralle] Ports

® PC’s Limited EGAds! Monitor

® AT™-Standard Chassis

with 30 Mcg, 28 MS Hard Disk Drive— $ 5495
with 40 Mcg, 28 MS Hard Disk Drive— $ 3 695



(Tape backup optional)

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.

36-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
furl refund of your purchase price. Returned items must be as-new, not modified or damaged, with all warranty cards, manuals, and packaging

intact. Returned items amust be shipped prepaid and insured, and must bear a 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 datc of shipment from PC's Limited. During the one year warranty period, PC's Limited will repair or replace, at its option,
any defective preducts or parts at no additional charge, provided that the product is returned, shipping prepaid, to PC’s Limited.

(L))

. =PC'S LIMITED

To buy PC’s Limited computers, call us directly at 1-800-426-5150.
Calls inside Texas, 1-800-252-8336.

i

=i

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 227
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MICROWAY MEANS 8087 PERFORMANCE

FastCACHE-286"

Runs the 80286 at8.5 or 11 MHz and the
80287 at 5, 6 or 11 MHz Includes 8
kbytes of 55ns CACHE Works with more
PCs than any other accelerator, including
Leading Edge Model D, Compaq, and
Turbo motherboards Includes 8088
Reboot Switch, DCache and Diagno-
stics

8087 SOFTWARE

IBM BASIC COMPILER .......... $465
MICROSOFT QUICK BASIC ....... $79
87BASIC COMPILER PATCH. .. .. $150
IBM MACRO ASSEMBLER. .. .... $155
MS MACRO ASSEMBLER......... $99
87MACRO/DEBUG. .............. $200
MICROSOFT FORTRAN. ......... $209
RMFORTRAN. .................. $399
LAHEY FORTRAN F77L ......... $477
MSorLATTICEC ................ CALL
STSC APL®PLUS/PC............ $450
STSC STATGRAPHICS........... $675
SPSS/PCH ... $675
87 SFL Scientific Functions....... $250
PHOENIX PRODUCTS........... CALL
FASTBREAK for 1-2-3V.1A ... ... $79
HOTLINK for1-2-3 V1A ........... $99

NUMBER
SMASHER/ECM™

Triples the speed of CAE
and all applications! -

From

$599

8086/8087
Accelerator
Plus
A Megabyte for DOS!
For the IBM PC, XT and compatibles
PC Magazine “Editor’s Choice”

DATA ACQUISITION and
REAL TIME TOOLS

Unkelscope™ - A real time data acquisk
tion, control and process software pkg.

87 FFT" — 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
87 FFT-2" - For two dimensional FFTs

TransView Menu driven FFT Spectrum/
transfer analyzer.................... $250
RTOS - REAL TIME OPERATING SYSTEM
A multi-user, multi-tasking real time oper-

287 Turbo runs the 80287
at 10 or 12 MHz in the IBM
PC AT, compatibles and the
new Compaq 386 with 100%

8087 UPGRADES
All MicroWay 8087s include a one year
warranty, complete Microway Test Pro-
gram and installation instructions.

80875MHz...... . .. .. $114
For the IBM PC, XT and compatibies
8087-28 MHz..... . ... ... $149
For Wang, AT&T, DeskPro, NEC, Leading Edge
80287-35MHz . ... . .. .$179
For the IBM PC AT and 286 compatibles
80287-6 6 MHz . ... . $229

For 8 MHz AT and compatibles
80287-88 MHz ... .$259

For the 8 MHz 80286 accelerator cards

A/D Converter

160,000 Samples per second

Pseudo Random Noise Generator/DAC
Optional signal conditioners

AFM-50" Programmable Low Pass
FiterModule..................... $225

HOTLINK for 1-2-3
MATRIXPAK, 87 SFL
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, TI 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
YPES. .« i G $395

ating system Includes a configured ver- software compatibility. 80287-1010 MHz .. ... ... $395

sion of Intel's IRMX-86, LINK-86, LOC-86, 1OMHz ............. $450 For the Compaq 386

LIB-86, OH-86. For the PC, XT, AT and 12MHz ... $550 INTEL AboveBOARD .......... CALL

COMPAQ . ... ... $600 o CEditor o Call for prices on V20, V30,

INTEL COMPILERS Available for RTOS! PC Magazine “Editor's Choice 64K, 128K and 256K RAM

o MICROWAY SOFTWARE 287 TURBO-PLUS™
D-160 FOR THE 8087 Speeds up your AT

The Fastest 12 bit FASTBREAK for 1-2-3 Adjustable 80286 Clock 6-12 MHz

10 MHz 80287 Clock
Plus Full Hardware Reset. ........ $149
Optional 80286-10. .. .. $175

287TURBO-PLUS
With 80287 10MHz. ................0t $549
With 80287 12MHz. ................... $629

w 02364 USA
ay (617) 746-7341
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The World Leader
in 8087 Support!

CALL (617) 746-7341 FOR OUR COMPLETE CATALOG

[ J
Micro:o.=z..

MicroWay Europe

32 High Street
Kingston-Upon-Thames
Surrey England KT1 1HL
Telephone: 01-541-5466
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CIARCIA’S CIRCUIT CELLAR

Steve Ciarcia

Build a

Trainable Infrared
Master Controller

This device can control all your home entertainment equipment

First of all, this is not the
second part of a two-part
article. As you will come to
understand, this month's
project is the solution to a
problem I aggravated by
building last month’s project (an infrared
remote control for my home control sys-
tem). Confused? Let me explain.

While people residing in warm climates
tend toward Jacuzzis and hot tubs, some
of us who live in colder climates prefer
not to tempt fate and brave the elements
for about six months of the year. Of
course, I could succumb to the winter
sports thing. You know, skiing, skating,
snow this, and snow that, but it would be
much too great a chore at this stage to
reorient my sedentary lifestyle to enjoy
northeast winters. I hibernate like most in-
digenous mammals and wait for the color
outside the window to metamorphose
from white to green.

About a year ago, I decided that holing
up in the cellar for six months a year was
antisocial. While the isolation proved
beneficial in coming up with great proj-
ects for the summer and fall issues, I did
find that by the time March rolled around,
I looked very much like a bear that was
leaving his cave, and I communicated just
about as well.

In an attempt to improve the quality of
winter life and break the cycle of hiber-
nation, this last year I decided to spend
some of the time aboveground (upstairs)
in an environment that allowed me to
observe the realities of my existence
(through the windows) and absorb the
cumulative knowledge of our culture
(watch TV).

In layman’s terms, I built a media room.
Not just a TV den, mind you, but a room
where I could be immersed in a synthe-
sized environment so far from the ice and
snow that six months seemed like over-

COPYRIGHT ©

night. Of course, this audiovisual experi-
ence was tastefully produced by massive
amounts of electronic equipment.

The beautiful scene of the tropical
island was accurately reproduced on a
Kloss 2000 projection TV. You'd think you
were sitting next to that tinkling waterfall
as the music moves above and around you
in complete surround sound. And when
the warm breeze of island spring (actual-
ly the heat wafting from the seven ampli-
fiers) is tumultuously interrupted by a hur-
ricane faithfully reproduced with 2400
watts of Nakamichi audio power through
a pair of B&W 808s (180 pounds each),
two Speakerlab subwoofers, and 11 Can-
ton surround speakers, you feel like the
walls are about to explode. Sometimes it
is good not to have neighbors.

Enough of warm breezes. I now had a
new problem. In addition to all the audio-
visual stuff, there were a couple of VCRs,
an FM tuner, and a CD player. All this
equipment required the 14 remote hand-
held controls shown in photo 1. Media
rooms are a great idea, but you can’t ex-
pect people to glue a dozen remotes on a
long board. There had to be a better way.

IR Master Controller to the Rescue
This month’s project, an infrared Master
Controller that takes charge of all your
gadgets, can prevent “controller clutter.”
It “learns’™ the infrared signals for each
function and plays them back on com-
mand. It uses a six-button keypad to select
the device and functions, shown on a two-
line LCD, and a single button, Do It, to
execute what’s selected.

I am not the first person to design a
trainable remote control. More than a year
ago, I bought a similar device made by
General Electric, called Control Central.
This device could be trained to simulate
the functions of four remotes.

Control Central and similar commercial
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units have two major shortcomings. First,
all the acquisition, data-reduction, pro-
cessing, and memory circuitry is con-
tained in the single hand-held unit. Given
the finite physical size of today’s integrated
circuitry, there is a limit to the capacity
of such a device that allows it to still be
cost-effective. Second, it is designed for
use by a mass audience assumed to have
a finite set of electronic devices. The but-
tons have predesignated nomenclature, so
it is not user-programmable.

You can still train your GE controller
to simulate the remote control for your CD
player. The Mute button on the GE unit
could be trained to be the Auto Repeat on
your CD player remote, for example. Un-
fortunately, every time you want to repeat
a CD, you’ll have to remember to press
Mute since there is no Repeat button on
the GE.

I am not criticizing the GE Control
Central. I am merely making a case for
designing something different for a very
vertical, gadget-happy, affluent audience:
BYTE readers. Why tie a design to the
lowest common denominator. Instead, yell
“let them eat cake” and demand the
remote to end all remotes: the Circuit
Cellar Master Controller!

The shortcomings of the GE and other
trainable remotes are the strengths of the
Master Controller. Rather than attempt to
contain all the necessary intelligence and
processing circuitry, the Master Controller
temporarily utilizes an external computer

continued

Steve Ciarcia (pronounced ‘‘see-ARE-see-
ah’’) is an electronics engineer and com-
puter consultant with experience in pro-
cess control, digital design, nuclear in-
strumentation, and product development.
The author of several books on elec-
tronics, he can be reached at P.O. Box
582, Glastonbury, CT 06033.
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Infrared controllers

are not compatible
because each
manufacturer speaks in
a different language.

as a user-programmable interface. Also,
rather than having buttons with fixed-
function nomenclature, the Master Con-
troller incorporates a scrolling LCD to
identify unit designations (devices) and
functions (commands). Device designa-
tions like “Bedroom VCR" or ‘“Naka-
michi preamp” and commands like “CD
repeat/all” or “‘slow motion™ are used in-
stead of remembering what the Mute but-
ton was supposed to do.

The Master Controller uses an IBM PC
for training. After that, it is battery-
operated and completely independent.
The IBM PC is connected to the Master
Controller via an RS-232 interface and is
used to set up menus of devices (receivers,
CD players, tape decks) and functions for
each device (turn on, play forward, etc.).
After a menu is downloaded to the Master
Controller, each function is *“taught’ and
tested. Next, the completed menu and syn-
thesis data are then uploaded to the IBM
PC and stored on disk (in case you want
to load it into another Master Controller
or add another device later without re-
training all of them).

The Master Controller’s IBM PC pro-
gram can also combine sets of infrared

signals once they are trained for their
respective devices. I can now use a single
Master Controller button to turn on the
audio system, route the output to the liv-
ing room, select the CD player, move to
the third selection, and repeat it forever.
Compared to other commercial con-
trollers, the Master Controller solves the
IR remote plague hands down. Because
it uses an external computer for functional
modifications by the user, more room is
available for its ultimate task. Instead of
four remotes, the Master Controller can
be trained to simulate the functions of 16
individual remote controls complete with
descriptive command designations.

An Infrared Intreduction

Most infrared remote controls are func-
tionally similar. The microprocessor in
the remote controller creates a stream of
bits that is turned into on/off pulses of IR
light from an IR LED. An IR-sensitive
photodiode in the receiver turns the light
pulses back into an electrical signal from
which the original bits can be extracted.

The IR LED’s fast on-and-off action
creates a carrier signal. The carrier is then
turned on and off to form the individual
bits of the message. Each controller uses
a different carrier frequency, sets different
bit timings, and assigns different mean-
ings to the bits in the message. The reason
that controllers are not compatible is that
there is no standard for the format of the
bits in the message. Each manufacturer
speaks in a different language.

The Master Controller sidesteps this
problem by simply recording and playing
back the infrared signals without attempt-
ing to decode the messages. It’s just like

Photo 1: The six-button Master Controller can duplicate the functions
of the 14 controllers shown in the background.
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a tape recorder. You can record English,
Russian, and Spanish on the same tape
because they all occupy the same frequen-
cy bands, and you don’t have to understand
the languages to play them back.

This scheme works because of a limited
range of differences in the IR signals. The
controllers I've tested had carrier frequen-
cies ranging from 32 to 48 kilohertz. Each
message bit has between 10 and 30 car-
rier cycles, and there are two different car-
rier modulation systems: pulse-width
modulation and pulse-position modula-
tion. Last month I explained pulse-width
modulation. Pulse-position modulation
works by determining the time when a bit
occurs relative to a fixed starting point.

The Heart of the Master

An Intel 8031 single-chip microprocessor
running a program stored in a 2764
EPROM directs the operation of the rest
of the circuitry. (See photos 2 and 3 and
figure 1.) The menus and IR signals are
stored in a single 32K-byte battery-backed
static RAM. The user interface consists
of a two-line LCD and a six-button key-
pad. The keypad is either a simple mem-
brane matrix or individual keys arranged
in a matrix that is scanned by the 8031.
This eliminates the need for a keyboard
encoder. Two keys each are used for
device and function up/down scrolling on
the LCD. A fifth button, Do It, executes
the device/function command appearing
on the display. A sixth button, Learn, is
used for training.

The LCD has 20 characters on each of
two lines. The interface to it requires only
six wires: four data bits, one timing
strobe, and an address line. The display’s
internal character generator converts
ASCII data into character dots, so the
8031 can communicate directly in ASCII.

A TIL413 photodiode converts the IR
signals from other remote controllers in-
to a discernible logic signal. Because the
Master Controller and the remote are
placed close together during training,
there is no need for the sophisticated
signal processing that’s required to detect
weak IR signals across a room. The
Master Controller photodiode circuitry
was designed to accept strong IR signals
only. You should position the remote-
control unit within a few inches of the
Master Controller’s photodiode. If it's too
far away, the Master Controller will “see”
nothing. If it’s too close, the Master Con-
troller will receive a distorted signal. A
little experimenting with each controller
will locate the correct position.

An LM3Il comparator converts the
photodiode input signal to a TTL-level
signal. A 7415164 shift register samples
the output from the LM31l at a l-mega-
hertz rate and converts the data into
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parallel format. The 8031 reads the shift
register every 8 microseconds while it is
learning a new IR signal. This data is
stored in RAM for later analysis.

At the transmitting end, the process is
reversed. Although the 8031 is a fast
microprocessor, it cannot generate both
the carrier and bit timing of the IR signals
instantaneously. To lighten the processing
overhead, an 8254 programmable inter-
val timer controls the IR carrier frequen-
cy and duty cycle as well as the duration
of each message bit. The 8031 sets up the
8254’s registers for each bit of the IR
message.

A pair of TIL39 infrared LEDs produce
the IR signal. Because the human eye can-
not see IR light, a visible LED is con-
nected in parallel as an indicator. The
LED:s are switched by a field-effect tran-
sistor driven by a standard logic gate. The
FET is an efficient way to interface logic
levels with real-world devices because it
directly translates an input voltage into an
output current.

Power

Power is an important consideration in any
battery-operated device. The Master Con-
troller was designed to use either 74LS or
74HC devices at 5 volts. The 5 V is de-
rived from a 6-V battery (four AA cells)
using a special low-dropout voltage
regulator. While LS takes considerably
more power than HC, the duty cycle is
low. The Master Controller need only be
powered up long enough to set the device
and function and press Do It. It can be
shut off afterward. Admittedly, I could
have spent more time developing auto-
matic power up/down circuitry, but it
would have complicated the design and
added more software. Feature-specific cir-
cuit tailoring will have to wait.

Turning the power on and off is not a
problem. The 8031’s system software is
contained in a 2764 EPROM, and the
LCD and IR data are contained in battery-
backed RAM. The memory is a 32K by
8-bit static low-power CMOS RAM chip.
The backup circuit consists of two 3V
lithium batteries and a Dallas Semicon-
ductor DSI210 battery-backup controller
chip. The DSI210 senses loss of the +5V
supply voltage and automatically write-
protects the RAM as it switches power to
the battery. The second battery is neces-
sary only if the first one fails.

Signal Processing

As you can see from the schematic in
figure 1, most of the Master Controller’s
functions are done in software. It’s worth-
while to look more closely at the process-
ing required for the learning and repro-
duction of the IR signals. The IR carrier
frequency is about 40 kHz, giving a

period of about 25 us. The particular fre-
quency used by a controller must be mea-
sured precisely because each microsecond
of error changes the reproduced frequen-
cy by about 4 percent. While this doesn’t
sound like much, when the Master Con-
troller reproduces the IR signal, the
receiver could completely ignore it. The
reason for this is that the IR receivers in

consumer electronic gear must detect faint
IR signals.

Generally, the receivers use a phase-
locked loop, tuned to the remote unit’s
carrier frequency. The PLL can handle a
10 to 20 percent frequency error, but the
design margins include errors due to
temperature, voltage, and other effects.

continued

Photo 2: Component side of the Master Controller, showing the 2764 EPROM
and 8031 CPU (center left and right). The backup batteries and Dallas
Semiconductor DS1210 battery controller are in the bottom center and right.

Photo 3: The etch side of the Master Controller showing the 2-line

by 20-character LCD and six control buttons.
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Figure 1: Master Controller schematic diagram.
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The whole margin isn't available for the
Master Controller. An 8031 with a
12-MHz crystal can execute most instruc-
tions in 1 or 2 us. The shortest possible
loop used to sample an input pin takes
2 ps. While this might seem very fast to
you, reading and storing the value takes
much longer and necessitates some form
of input buffering.

The solution involves using a 74LS164
shift register to accumulate 8 bits of IR
signal at a 1-MHz clock rate (see figure
2). The shift register in turn is sampled
once every 8 us, a requirement that’s easi-
ly met. The 1-MHz clock for the shift reg-
ister (and also the 8254, which TI’ll
describe in a moment) is derived from the
8031’s address latch enable output. The
ALE signal occurs at a 2-MHz rate and
is divided down to 1 MHz by half of the
74L.874 flip-flop. Exactly 32 samples of
the shift register data are copied into in-
ternal RAM, a process that accumulates
256 us of IR signal. The software then ex-
amines the data to pick out the start and
stop of each carrier pulse. The 256-us
sample will include 8 to 12 complete car-
rier pulses, depending on the exact fre-
quency (generaily, 32 to 48 kHz). The
software averages the length of the pulses
to compute the carrier period and also
determines the average duty cycle. Using
several samples reduces the effect of noise
on the final average.

Once the carrier frequency is deter-
mined, the next step is to measure the
length of each bit in the message. The
shortest bits we’ve measured contain at
least 10 carrier pulses, and the average
seems to be about 20 (aithough some con-
tain more than 60 pulses). Given the
variability in carrier frequency and pulse
length, the main probiem lies in determin-
ing when the bit ends. The software
assumes that 32 us without an IR signal
marks the end of a bit.

The duration of each bit and the follow-
ing pause are recorded in the external
RAM of the 8031. Each IR message can
contain up to 256 bits (and the following
pauses) and can last up to half a second.
Because most remote controllers repeat
the message as long as the key is held
down, it is very important to tap that key
lightly.

Although the carrier frequency and
message analysis could be done on one
sample of the IR signal, the Master Con-
troller requires two separate samples. The
first is analyzed for carrier frequency, the
second for message bits (see figure 3).
This reduces the chances that a partial
signal will be recorded in case the first bit
is less than 256 us long. Each IR signal
is summarized by its carrier frequency and
duty cycle and up to 256 pairs of 16-bit
numbers that record the bit times.
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Therefore, each signal can occupy up to
about IK byte of RAM. Typical signals
have a few dozen bits and require only
about 100 bytes. This allows the Master
Controller to easily accommodate 16
remote-control units with 16 commands
each.

Just as the 8031 isn’t quite fast enough

to directly record the IR signals, it needs
a little help creating them. An 8254 pro-
grammable interval timer provides the
high-speed logic required to generate
signals with microsecond timing resolu-
tion. The 8254 PIT contains three iden-
tical timers that can be set up in a
bewildering variety of modes. The Master
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Figure 1: Continued.
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Controller software uses all three of them,
as well as a timer inside the 8031, during
the IR playback.

Timers 0 and 1 in the 8254 (IC13) set
the IR carrier frequency and duty cycle,
respectively. Timer 2 determines the dura-
tion of each message bit, and the 8031
timer controls the pause following each

bit. The first two timers are set once at
the beginning of the message, while the
last two are set for each bit. The times are
stored in external data RAM accessed
only when the 803! is running.
Because the 8254 produces a pulse only
at the end of each timer’s count, a 74L.S74
(IC8) is used to create the actual IR
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pulses. The Timer O pulse (pin 10 of IC13)
sets the LS74’s output at the start of the
carrier cycle, with Timer 1 (pin 13 of IC13)
resetting the output at the end of the car-
rier pulse. The LS74s output is combined
with a gating signal (IRENB) and sent to
the IR LED drivers. As you can see, a
great deal of code is required to handle
the IR signal analysis. The code is writ-
ten in 8031 assembly language.

The PC Connection

Using an IBM PC to create menus for the
Master Controller may seem like overkill,
but it really simplified the logic. The PC
has a full keyboard and display, disk
storage, and, best of all, high-level pro-
gramming languages. Writing a PC pro-
gram is much easier than writing an 8031
program, so I decided to put as little code
in the Master Controller as possible.

The PC program (called MASTER)
provides three main operations: creating
and editing menus of devices and func-
tions, saving and loading these menus in
disk files, and transferring them to and
from the Master Controller. (See photos
4, 5, and 6.) The Master Controller is con-
nected to the PC only when uploading and
downloading menus. Under normal use,
the Master Controller doesn’t have any
wires trailing out of it.

I'll have to admit to taking a little poetic
license in the design of the RS-232 cir-
cuit. Rather than include a separate nega-
tive-voltage power supply for the RS-232
signal levels, I used a diode and capacitor
to “‘borrow” the negative voltage from the
PC’s transmitted data line. A pair of tran-
sistors are simpler than the power-hungry
level converters normally used to translate
between logic levels and RS-232 levels.
This is an important consideration in
battery-operated devices. Because I know
the communication will always be with an
IBM PC, a worst-case, tolerant RS-232
circuit is not a necessity.

The serial connector is an RJ-1] tele-
phone jack instead of the usual 25-pin
DB-25 connector. Only three wires are re-
quired: data from the PC, data to the PC,
and signal ground. Because the MASTER
program and the Master Controller were
designed together, they use an efficient
method of passing data that doesn't require
the normal RS-232 RTS/CTS and DSR/
DTR status lines.

The 8031 serial interface includes a bit-
rate generator. The exact bit rate depends
on a number programmed into a register
as well as the frequency of the 803!'s clock
crystal. [ used a 12-MHz crystal to get the
highest resolution possible for the IR
signal-processing circuitry, but that’s not
the optimum crystal for the serial inter-
face. As a result, the 8031 transmits data

continued
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The MASTER program,
which is written

in Turbo Pascal, can
create menus for

up to 16 devices.

to the PC at 10,417 bits per second. If
you're familiar with normal RS-232 data
rates, you'll recognize that 10,417 isn't one
of the choices. Fortunately, the PC’s serial
port also determines the bit rate from a
number in a register. The closest match
is 10,473 bps, but everything works just
fine.

Here I should point out that, although
the link between the Master Controller
and the PC is called RS-232, it is surely
not standard. For example, using mis-
matched bit rates and voltage levels is
acceptable only if you've carefully
checked out the consequences and assured
yourself that both ends of the connection
are still compatible. If you elect to build
a Master Controller, you shouldn’t try to
stretch the limits of the connection too

much. A 50-foot cable probably won't
work at all!

The Master in Action

Perhaps an example of how to use the
Master Controller is in order. I'll show
how to set up the first menu, then how to
combine IR signals to produce customized
effects.

The MASTER program, written in
Turbo Pascal, can create menus for up to
16 devices: receivers, CD players, tape
decks, and so on. Each device can have
up to 16 functions (on/off, play, rewind,
volume up, etc.). While up to 256 func-
tions are possible, the ultimate limit to the
number of devices and functions is the
size of the Master Controller’s RAM.
MASTER and the Master Controller
cooperate to make sure that you don't
download a menu that’s too big.

MASTER treats the devices (Bedroom
VCR, Kitchen TV, etc.) and functions
(volume up, power on, etc.) as a collec-
tion of lists. Function keys let you “cut”
an item from one list and “paste” it
elsewhere (see photo 4). You can delete
an item permanently, and you can insert
a new item and give it a name. Devices
and functions are treated as different
items, so you can’t cut a function and then
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