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EDITORIAL

ANOTHER WORLD: THE 68000

A vear and a half ago, the world of
personal computing looked as if it
were becoming more and more the
domain of a single class of computers,
the IBM PC and its compatibles, and
a single family of microprocessors,
the Intel 8088 and its relatives. The
IBM-Intel world has fostered the
development of a great variety of soft-
ware but signs of intellectual stagna-
tion had appeared. Almost all hard-
ware manufacturers had the same
strategy: IBM compatibility. Almost all
software houses besieged the same
market: the corporate office.

When IBM reduced its prices and in-

LisTiINGs IN BYTE

troduced the PC AT at a surprisingly
low price, many manufacturers of com-
patibles faltered or fell. While a num-
ber of software houses tottered, IBM
introduced dozens of its own software
packages. Macintosh offered some
hope of a pluralist world in personal
computing but software was extreme-
ly slow to appear. and in many cases
the Macintosh version of a program
originally developed for the IBM PC
was less capable. It was unclear
whether the Macintosh would be able
to stem the tide of IBM machines and
software.

In the past few weeks, however, an
assortment of 68000-based machines
has been announced or reported.

To make listings easily accessible to BYTE readers, we try to put all
listings pertaining to an article on our bulletin board, BYTEnet
Listings, (603) 924-9820. -Listings for each issue are inciuded in the
FROMBYTE area. We may print some complete or partial listings in
the magazine when required for clarity or understanding, but these
listings also will be on BYTEnet Listings, along with public-domain
software and utilities. Log on and see what we have to offer. Please
be aware that material in the FROMBYTE area of BYTEnet Listings is
for personal, noncommercial use only.

TENTH ANNIVERSARY ISSUE

BYTE is planning a special séction to be published in our tenth an-
niversary (September 1985) issue, and we'd like your help if you've
been computing for several years or if you have a vintage computer
that still works. We're thinking about doing a personal history of
microcomputing that focuses on what people were doing with com-
puters in a certain year; for example, "By late 1976, | had received
my Altair and was trying to learn 8080 machine language. .. .” We'd
like a short reminiscence {under 300 words, double-spaced) that in-
cludes what year it was, what-equipment you had, and what you

were using it for.

Also please contact us if you have an old computer that is still in
working condition and has some sort of BASIC with it. We think it
might be interesting to run some benchmarks and compare the

results to those of newer machines.

Address all materials to either Gregg Williams or Richard Shuford
at BYTE, POB 372, Hancock, NH 03449. Thanks.
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Atari has announced 68000-based
systems at astonishingly low prices
and with impressive software from
Digital Research. Hewlett-Packard's
68000-based Integral is a remarkable
UNIX transportable with an electro-
luminescent display. Tandy also in-
troduced a 68000-based system at
the Consumer Electronics Show. Com-
modore has acquired rights to the
68000-based Amiga system. Pub-
lished reports say that AT&ET will
release a powerful 68000-based sys-
tem. Put all these together with the
68000-based Apple machine, the Sin-
clair QL, S-100 68000 systems, and
systems from Cromemco, Areté, Sun,
Charles River Data Systems, Stride,
Altos, IBC, Plexus, Pyramid, and
several others, and you have a
remarkably rich world encompassing
everything from $300 home machines
to expensive but economical 88-user
UNIX systems.

Will 1985 be the year of the 68000?
The Motorola processors may not sur-
pass the installed base of intel pro-
cessors, but 68000s will definitely be
abundant enough to inspire massive
and diverse software development ef-
forts. The prospect of having a
Macintosh-like icon-based environ-
ment on inexpensive Atari home
machines as well as powerful UNIX
systems is exciting, and Digital
Research's Graphics Environment
Manager (GEM) may indeed be
available across the entire range of
machines. Just as the world was get-
ting dull, things are starting to get very
interesting again. IBM's long strangle-
hold on the mainframe market may
not be replicated on small computers
after all.

BYTE welcomes the emergence of
an equal alternative world. We will
keep close watch on the world of the
68000.

—Phil Lemmons, Editor in Chief



The f loppy disk that
lets PC AT speed ahead,
makes PC/XT
X-traordimary;
and helps IBMjiPC ”

Capita.lize me
ON 1ts powers.s4=-. " 3

For your Big Blue, only the Gold
Standard will do. Maxell. The floppy disk
chosen by many disk drive manufac- Q

turers to test their new equipment. g
Each Gold Standard is backed by a
lifetime warranty. And each e e i

is a perfect match for your IBM.
In fact, there’s a Gold Standard
for virtually any computer made.

Even if it’s the new IBM PC AT! e Al 2 wa
,..I_L.IT‘E]:LY]' L 3 ..r]:.l‘:r‘{a/’
maxell. & 3 &
® 1(: B - . l_.._w 1
[TSWORTH IT 1= =
PC AT, PC/XT and PC are trademarks of IBM Corp

Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.]J. 07074




Wordstar*® Wordprocessing and SuperCalc 3" Integrated Spreadsheet now included Free with all Seequa computers.

ofEEQUA
oHOWS YOU

HOW 10
GET Al
1B PG
FOR JUST

5]530.

BUY A GHAMELEQN

The Chameleon by Seequa does everything an an 8 bit micro-

IBM PC does. For about $1000 less than an IBM. processor that lets you run

The Chameleon lets you run popular [BM soft- any of the thousands of CP’/M-80®
ware like Lotus® 1-2-3™ and dBase 1.2 It has a full programs available. It comes complete with two of
83 key keyboard just like an IBM. A disk drive like the best programs around, Perfect Writer™ and
the IBM. And a bright 80 x 25 character screen just Perfect Calc.™ It's portable. And you can plug it in
like an IBM. and start computing the moment you unwrap it.

But it's not just the
Chameleon’s similarities to The Chameleon by
the IBM that should interest
you. lts advantages should,
too. The Chameleon also has

So if you've been inter-
ested in an IBM personal com-

SE E QU A puter, now you know where you
can get one for $1595. Wherever
they sell Chameleons.
COMPUTER
CORPORATION

8305 Telegraph Road
Odenton, MD 21113

Chameleon shown with optional second disk drive.

To learn more about Seequa or for the location of the Seequa dealer
nearest you, call (800 638-6066 or (301) 672-36(().

IBM is a registered trademark of International Business Machines Corporation.
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M- I-CROBYTES

Staff-written highlights of late developments in the microcomputer industry.

IRS Tightens Rules on Business Use of Home Computers

Effective January 1, the Internal Revenue Service added temporary regulations requiring
that a log be kept of home computer use in order to deduct the computer's business-use
costs. After a comment period, permanent regulations will go into effect in late spring or
early summer. An earlier rule, still in effect, states that home computer expenses may be
deducted only by the self-employed or those who must own a home computer to hold their
jobs.

MSX Computers Shown, Not Sold, at CES
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A number of Japanese and Korean companies exhibited MSX home computers at a
Microsoft-sponsored MSX booth at January's Consumer Electronics Show in Las Vegas, but
only Yamaha has definite plans to bring an MSX computer to the US. (See page 435 for
details on Yamaha's CX5M Music Computer.) Because computers based on Microsoft's MSX
standard all use the same basic hardware and software configuration, MSX cartridges and
cassette software will run on any MSX computer.

Canon, Casio, Daewoo, Hitachi, Mitsubishi, Panasonic, Pioneer, Sanyo, Sony. and Toshiba
all showed MSX computers—available in Japan—but declined to comment on US. pricing or
availability dates. Most companies said they were waiting for reaction from American
dealers and consumers. Spectravideo, the only US. company making an MSX computer, also
displayed its computer. Financially troubled Spectravideo was recently acquired by Bond-
well, a Hong Kong computer maker.

At least 19 software companies are reportedly developing versions of popular programs
for MSX computers in Japan and the U.S., including Activision, Br¢derbund, Infocom, and
Spinnaker. However, those companies, like US. dealers, are hesitant to commit large
development efforts to an American MSX computer market until the Japanese commit to a
US. marketing effort, which they failed to do at CES.

Also at CES, Nintendo showed its Advanced Video System, a version of the FCS home
video-game system it offers in Japan and that it says holds 90 percent of the Japanese
home video-game market. An optional keyboard unit turns the system into a computer:
several other peripherals will also be available. Nintendo had not set a price for the system
but said it will be available in the US. in June.

Digitizer Includes Software to Modify Images

Inovion, Layton, UT, announced a $3500 image-capture system that can be used to digitize
an image from a camera or other device. Also included is "paint” software with pop-up
menus, which can be used to edit an image. Included in the Personal Graphics System are a
19-inch color monitor that displays the 512- by 480-pixel image in up to 250,000 colors,
780K bytes of graphics memory, a mouse, and composite video and RS-232C ports.

Japanese Show More Wrist Computers

Seiko and Epson both showed watches that interface with computers at CES. Seiko's
RC-1000 is similar to its earlier UC-2000, which used a separate keyboard to enter 2K bytes
of text data for later reference. However, the RC-1000 includes an interface to any computer
with an RS-232C serial port.

Epson’s RC-20 wrist computer uses a Z80-compatible processor and features a 23-position
touchscreen. It includes 8K bytes of ROM, 2K bytes of RAM, and a 4-line by 7-character
display. Programs are included for appointment scheduling, address and phone listings, a
calculator, and standard time and alarm functions. Neither price nor availability date were
released.
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New Pointing Devices Unveiled at CES

For those who aren't sure if they prefer the trackball or the mouse, Wico introduced the
MouseTrac Combo; a removable cap on the three-button mouse uncovers a trackball. Wico
also sells a keyboard with a built-in trackball.

Koala now offers KAT, a touch-tablet-like pointing device, which allows you to control a
cursor by moving a finger across the tablet’s surface.

Personal Peripherals Inc.. Longview, TX, dropped the price of its Super Sketch graphics
pen/tablet device to $29.95.

Tl Offers Al Software for IBM PC TI Professnonal

Texas Instruments planned to announce Arborist, a decision-analysis tool for managers, late
last month. Arborist, an expert system that allows you to enter information in a natural-
language format, sets up decision trees that can be graphically displayed. It is expected to
sell for about $500.

Tl also announced that all of its artificial-intelligence software, including the Personal Con-
sultant expert-system generator and its Natural Language products, would be available for
the IBM Personal Computer as well as TI's Professional Computer.

Braille Printers Aid Sight-Impaired

Visualtek, Santa Monica, CA, is shipping the MBOSS-I Braille Printer, a bidirectional, con-
tinuous form-feed braille embosser. Based on a C. Itoh F10-55, MBOSS-I runs at 10 cps and
produces hard copy from a computer. word processor, or refreshable braille device. It con-
nects through RS-232C serial or Centronics-type parallel interfaces and uses audio status in-
dicators. The list price is $3225.

Nippon Dentsu Co. Ltd, Hachioji-City, Tokyo. Japan. will ship its Ohtsuki braille printer to
the US. this month. The Ohtsuki produces standard text and braille simultaneously. It can
be run from a standard word-processing program.

NANOBYTES

Microsoft has upgraded its $150 COBOL compiler to meet the ANSI 74 level 2 standard. It
also released a version of its Macro Assembler that works with Intel 80186, 80286, and
80287 processors as well as the 8086, 8088, and 8087, which were supported in earlier
versions. . . . Micro Computer Technologies, Santa Monica, CA, unveiled an IBM PC version
of its SpeeDemon speed-up card. This card will swap the PC's 4.7-MHz 8088 with a 10-MHz
8086, but it will cost about $700. Another version of the card. priced at $295, replaces the
Apple's 1-MHz 6502 processor with a 3.5-MHz 6502. . .. VIP Technologies, Goleta, CA, has
announced VIP Professional, an integrated spreadsheet/database/graphics program for the
Apple lle/llc. The $199 program uses the Apple’'s double-hi-res graphics mode and requires
128K bytes of RAM. . . . CompuSonics, Denver, CO, showed a digital-audio system at CES
that uses high-capacity 5Y%-inch floppy disks to store sound information. The company says
its $1200 DSP-1000 recorder/player will store about 45 minutes of sound on a special
25-megabyte disk being developed by Drivetec. Most consumer digital-audio products use
read-only compact discs that store the equivalent of 550 megabytes of sound. . . . Taliq Cor-
poration, Mountain View, CA, is selling its Opto-film Window Cells, which use liquid-crystal
technology to mask or reveal images. The window squares switch from opaque to
transparent. . . . The Lisp Company, Los Gatos, CA, has released a $100 version of Logo for
Z80 computers. A $50 MSX version is also planned. . .. Quantum Microsystems has a
300-bps direct-connect modem for the Atari 800 family. The $150 modem includes com-
munications software and all necessary hardware. Quantum also offers a $50 Atari RS-232C
serial interface. . . . Imaging Technology., Woburn, MA, announced ImageAction, a $995 pro-
gram that works with its PCVision Frame Grabber. The software allows captured images to
be filtered. manipulated. and analyzed using a mouse and menus. The company also said
that 8-bit digitization and monochrome “pseudocolor” capabilities had been added to the
$3000 Frame Grabber, which works with an IBM PC XT.
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TheTI8551s
the only printer
with letter quality,
draft speed,
raphics,
plug-in font
modules...
all for under

Finally, the printer for all PCneeds.
The TI 855 printer. The & n ¢

printer for all major PC’s. - TEXAS

See for yourself today. _ = 7

Call 1-800-527-3500 . 2= INSTRUMENTS
Creating useful products

for the dealer
nearest you. and services for you.

DPF0{2BY

© 1984 T1 as not generated by the T1 855.
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To become a highly _ :
respected Citizen, it takes
outstanding performance /I —
and fithful public service, S ——

Introducing the two newest Citizen” dot matrix
printers. Engineered with the same care and precision weve

built into Citizen watches for over 50 years.

/’\ﬁa Fast? The MSP20 and MSP-25 both

print an incredible 200 cps, or 50 cps corre-
\\) spondence-quality at the flick of
a switch. Quiet? You'l hardly know

they're on.

| And both feature proportional spacing
" tor hard copy so dean, youd swear it didnt
come from a dot matrix. Plus, all Citizen printers are
[BM™ or Epson-compatible. All feature our easy-to-use
push-feed paper loading system. And all come with the
industry’s longest warranty—18 manths on parts and
labor. Which can only mean one thing

Citizens of the year are built to be Citizens of the years.

For more information, call 1- 800 -056-1234, Ext 3.

In California, 1-800- =

4412345, Bxe. 34, Orwie. = CITIZEN
Citizen America Corporation, 2425 Colorado Avenue,
' Sanra Monica CA 90404

© 1984 Citizen America Cor| p
Citizen and the Citizen logo d ema ks fC n America Corpol 1. IBM 1s a registered trademark of [nternational
Business Machines Corporation Eps regist d ademark EE; C rporation

«lllll
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LETTERS

PRAISE FOR PICK

Your technical articles on “The Pick Oper-
ating System" by Rick Cook and John Bran-
don (October and November 1984) were
very enlightening and should expose
many BYTE readers to a powerful rela-
tional data-management structure. How-
ever, several statements were made that
cloud the issue of Pick machine com-
patibility that we at Cosmos would like to
clarify.

Cosmos has developed a software sys-
tem called Revelation, an implementation
of the Pick operating system for almost all
MS-DOS-based machines. Revelation is
functionally identical and code-com-
patible with the standard Pick facilities. in-
cluding the relational file structure, data
dictionaries, query language. BASIC com-
piler. and associated utilities. Qur PC-
specific enhancements include simplified
interaction with DOS files and programs
and advanced networking capabilities. It
has been designed to run as an adjunct
to the standard operating system. With
Revelation. you can experience the Pick
operating system as a set of programming
tools and not consider it only as a replace-
ment operating system.

Ihe authors state, "Pick software is
highly portable. but the operating system
itself is not. Getting Pick running on a new
machine takes a lot of work.” There is no
question that code developed on any
specific Pick machine is highly portable to
other Pick-based systems, including
Revelation. With Revelation. however
machine compatibility becomes a far less
significant issue

The Pick operating system discussed in
the article runs only on the IBM PC XT
and system overhead can occupy up to 2
megabytes of available disk space. (Limita-
tions are even more severe if you parti-
tion the hard disk to allow for MS-DOS ap-
plications.) Because the Pick operating
system runs only on standard XT hard-
ware, you would be hard pressed to in-
crease mass-storage capacity.

Revelation provides an alternative De-
signed to run with PC-DOS or MS-DOS
software applications are highly portable
to many different systems. Hard-disk and
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other peripheral expansion is easily ac-
complished through standard DOS facili-
ties {notably the installable device drivers).
Any DOS program or function can be
called and executed directly from Revela-
tion. Originally Revelation was available
only for the IBM PC. XT, or compatibles,
but this summer Cosmos released a
“generic” Revelation, offering portability
across more than 40 MS-DOS—compatible
machines, including the complete IBM PC
product line. You can even run Revelation
on the recently revamped PCjr. although
two disk drives are preferred.

Another claim is that “Pick is not a
number-crunching system. There are bet-
ter operating systems for scientific and
engineering work. Pick will score poorly
on a computational benchmark such as
the Sieve of Eratosthenes’ This may be
true of Pick Systems’ implementation, but
Revelation from its conception was de-
signed to take full advantage of the Intel
8086 microprocessor family architecture,
including use of the math coprocessor
chip. Direct benchmarks against far more
expensive minicomputer systems demon-
strate that Revelation can hold its own
when put to serious number-crunching
tasks. (Our software also tests to see if the
math coprocessor is resident and will
download proper emulation routines in its
absence, to ensure a high degree of
machine portability) Revelation not only
sports more transcendental math capabil-
ities and much higher precision in com-
putation than a standard Pick implemen-
tation., but any program can be called
directly from DOS to supplement the facil-
ities of Revelation

The article made only brief mention of
other Pick-based systems on the market.
and some expansion on this issue would
be of benefit to your readers. The Pick
operating system was first made available
commercially in 1973 as the proprietary
Microdata Reality system. Pick Systems
began porting its code to different
machines for other vendors in 1978. Those
vendors included the ADDS Mentor line
(with a Zilog Z8000 implementation) and
the General Automation Zebra line (with
one of several Motorola 68000 implemen-
tations). Other vendors have provided im-
plementations for IBM, DEC, Honeywell,

and other mini- and mainframe com-
puters, up through the IBM 4300 Series.

In 1980 Prime Computer introduced its
Information series, a family of Pick-
compatible machines developed inde-
pendently of Pick Systems that exist as
Pick work-alikes; while these are viewed
by the Pick software-development com-
munity as another line of compatible hard-
ware, Prime has made no claim to the Pick
name.

Cosmos's Revelation, first shipped in
March of 1983. was also developed inde-
pendently of Pick systems. Cosmos has a
licensing agreement with Pick Systems,
and we can promote our system as a full
Pick-compatible software environment.

GARY BENNETT

OEM Product Manager
Cosmos Inc.

Seattle, WA

There is a sigh around the Pick world:
“They finally did it.” The article about the
Pick operating system was well done.

My conversations with the micro world
seem to go something like this:

CP/Mer: How many fields can you have in

a record?

Uh, well. 1 suppose there is a limit,

but it's more than | have ever

wanted.

CP/Mer: Well, then how big can the fields
be?

Picker: Uh, well. I suppose there is a limit,
but [ never hit it.

CP/Mer: Oh. then how many files can you
have open at one time?

Picker: Uh. well, [ suppose there is a limit.
but | don't know what it is.

(continued)

Picker:

» LETTERS POLICY: To be considered for pub-
lication. a letter must be typed double-spaced on
one side of the paper and must include your name
and address. Comments and ideas should be ex-
pressed as clearlu and concisely as possible.
Listings and tables may be printed along with
a letter if they are short and legible.

Because BYTE receives hundbeds of letters each
month. not all of them can be published. Letters
will not be returned to authors. Generally, it takes
four months from the time BYTE receives a let-
ter until it is published.
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Back Up All the Hard Drives in Your Office.

The MaynStream offers fully portable hard drive backup
employing the latest software technology. It is compatible with
IBM, Compagq, and NCR personal computers* and comes with
an industry-leading 1-year warranty.

Portable ...

=

‘IBM is a trademark of
Internationat Business
Machines. Compaqis a
trademark of Compaq
Computer Corpora-
tion. NCR 15 a trade-
mark of NCR
Corporation.

TAPE BACKUP SYSTEM
BY MAYNARD ELECTRONICS

430 E. SEMORAN BLVD., CASSELBERRY, FL 32707
305/331-6402
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HIGH-LEVEL PROGRAM
DEVELOPMENT SYSTEM

jé6

AVAILA

MAC BCPL is a complete program
development system forthe
MACINTOSH. Itis much easier to use
than an assembiler, and fasterthanan
interpreted language. The package
includes a BCPL compiler generating
machine code.

BCPL is a high-level, block-structured
language developed atthe
Computer Laboratory, University of
Cambridge, England where it is used
forteaching andresearch. It was
designed specifically for system
programming, including the
development of compilers, operating
systems, game programs, editors,
data bases etc. BCPL played a
crucialrole in the development of the
programming language 'C’, and the
Interlisp system. Compiete multi-user
operating systems, Foriran 77
compilers, network protocol handlers
and VLS| design suites have ali been
written in BCPL.

H

BLENOW _[2
FOR THE Macintosh. & '

T=
2

Ink run.ret

Mac BOFL Varsien 161

Saction PUN

Tres e12¢ G439

59000 €6 (Hov 1 389}

Sectien RUN. size 1997 long words.
8 Frogram size » 1997 worids

For only £145 ($175) including post,
packaging and VAT, youreceive:

® MAC BCPL on disk.

® BASIC Interpreter Source.

® Toolbox demonstration program
source.

® Complete systems manual.

® '‘BCPL, The Language and its
compiler.’ The definitive handbook
gublished by Cambridge University

ress.

FREE BASIC! with every system purchased

To demonstrate the power of BCPL, we include the source code of a powerful,
portable BASIC interpreter for you to use or modify to your own requirements. Use it
to build your own products or for t_eacr;ing orlearning computer science

‘ principles.

Conditions of sale. You are 1o freat the sottware as a book. Although purchasers may make back up copies for
their use, they may not:resell, hire, lease or otherwise circulate in whole orin part excepton the original disk and
with the original packaging, and with this condition imposed on the subsequent recipient. You may make (with

acknowledgement) free use of any pfograms produced using the system, the library, and the BASIC source.

To obtain your MAC BCPL within 14 days just write enclosing cheque or quoting your credit
card number. Orring 01144 -289 2188 (24 hrs)

TOPEXPRIESS JLILNVUCCED

SCIENTIFIC AND COMPUTER CONSULTANTS
20 Orange Street LONDON WC2H 7ED ENGLAND

MAC and MACINTOSH are trademarks licensed 10 Apple Computer, Inc
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The conversation continues on in the
same way for some time. Since Pick is the
only operating system | have used, some-
times [ do not understand the questions.
The first time | heard the one about the
number of files that can be open at a time,
I had to ask the meaning of the problem
so that | could understand the question.

I have made a discovery. It is a lot more
fun bugging the eyes out of a CP/Mer than
a complete computer novice. The novice
thinks that a computer is magic anyway,
so nothing is impressive. The CP/Mer is
really impressed.

A word of caution: The road into the
world of Pick and Pick-like operating sys-
tems is a one-way street. Once you have
used Pick. you will never want to go back
to the other stuff.

The migration of Pick from minis to
micros has been exciting to watch, but
there is a serious problem coming. A com-
pany that spends $100.000+ for a com-
puter system can live with a $30-$50/hour
system designer to create software for it
Not so the company that spends $5000.

My tool to bring costs down is an appli-
cation generator {not a code generator)
called UHL (WhitHurst Corp., Box 21, Issa-
quah, WA 98027). UHL extends the phi-
losophy of Pick’s inquiry language (Access
in the article) to entry screens, menus. and
posting processes. Just as you can type
LIST INVOICES INVOICE CUSTOMER
AMOUNT, with UHL you can type ENTER
INVOICES INVOICE CUSTOMER AMOUNT
and the proper entry screen is created.
Likewise, posting is done with POST IN-
VOICES ADD AMOUNT TO BALANCE ON
CUSTOMERS FOR EACH CUSTOMER.
These sentences can be stored in Procs
and hooked together with the menu pro-
cessor to create a total system in about
one-tenth the time that it can be done with
BASIC. Debugging and modifications are
even faster.

Asking me to create an application with-
out UHL would be like asking a carpenter
to build a house without any power tools.
It could be done, but | wouldn't like it, and
you wouldn't want to pay for it.

MELVIN G. WHITE
Issaquah, WA

I'm glad to see BYTE has finally discovered
one of the most underrated products in
the computer industry: the Pick operating
system. As Business Week once commented,
Pick is “one of the best kept secrets in the
data processing world.” Pick is a lousy
marketer, but a superb programmer. His
operating system is easily the best thing

(continued)
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e Hayes Compatible < More Features < Only $495

The best price/performance ratio of any 212A modem on
the market today for under $500! That puts ProModem
1200 on top of the stack. Compare the 26 features. You’ll
see why. Only ProModem offers all 26. 15 are exclusive.

They’re important features. The Real Time Clock/Calen-
dar for example. Used with Applications Programs, or
the OPTIONS PROCESSOR, gives you pre-set timed
operation of the modem. Also, time and duration records
of all calls. The convenient HELP command makes
ProModem easy to use. It promptly displays the In-
structions Menu whenever there’s a question about
what to do next. With Call Progress Detection, you can
“tell” ProModem to do things like automatically “‘Redial
When Busy.”

It’'s the only modem that lets you expand into a full
telecommunications center with add-ons. The OPTIONS
PROCESSOR gives you Data Store and Time Base Con-
tinuity with battery backup, Personal/Business Tele-
phone Directory, and Automatic Receipt/Transfer Buffer,
expandable to 64K. The OPTIONS PROCESSOR also
enables ProModem to operate unattended, with or
without your computer.

The optional 12-character ALPHANUMERIC DISPLAY in-
dicates modem operating status, system diagnostics,
message status, phone numbers, and real time clock
data. . . to name just a few.

Together, these standard and optional features give you
a sophisticated electronic mail and communications
capability unmatched by any other modem in this class.
And, there’s more. See your local dealer for additional
information and a demonstration. He’ll show you why
ProModem 1200 is tops.

P_roModem1200 from...

PROMETGHEUS

Prometheus Products, Inc., 45277 Fremont Blvd.

Fremont CA 94538, (415) 490-2370

NOW AVAILABLE
* ProModem plug-in cards for
IBM PC and Apple i
* ProCom Software
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212A Modem Comparison Chart* /

STANDARD FEATURES
300/1200 Baud (212A)
Intelligent Microprocessor

Tone and Pulse Dialing

Hayes Command Compatible
(Works with Smartcom™)

Additional telephone jack
with exclusion switching

Analog loop back self test

Self Test at Power Up

Call Progress Detection (Busy, Dial
Tones, Trunk Busy, eic.)

Speaker and External Volume Control
Full Complement of Status Lights

8 Switch Selectable power-up defaults
Adaptive Dialing

Auto Redial on Busy

Ergonomically designed easy to
read front display panel

Internal Stand-Alone Power Supply
Buiit in Real Time Clock/Calendar

Help Command

300 baud connect while maintaining
1200 baud RS-232 link

EXPANDABLE OPTIONS
Automatic Receiver Buffer

Automatic Transmit Buffer

On-board Personal/Business Directory
Buffer, Expandabie to 64K

Auto Logon Macros

Auto message transmission to
groups of numbers

Records call duration

12-character Alphanumeric Display
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time of printing.
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Develop your OWN IBM'AT cards

CEORSE _.e: OO0 0C0CR00%.,
TGN i

with \ector’s prototype plugbord.

Turn your ideas into viable products quickly
with the Vector Model 4617-1 expansion/
interface/prototype plugbord. This new Vector
board is completely compatible...same size. ..
same edge contact configuration...has uni-
versal pattern for D-subminiature or 0.1" x 0.1"
dual in-line connectors...and comes with a
bracket that accepts DB9, 15, 25, or 37 pin
I/O connectors.

With an overall pattem of drilled 0.042 inch
holes on a 0.10 inch grid with power and
ground buses, Vector has made your board
development job a whole lot easier. It will
Model 4617-1 Specifications 13.25" x 4.8" x 0.062"/

FR4 Epoxy glass/2 sets of Nickel Gold plated edge con-
tacts — 31 on each side on 0.1" centers (62 total) and 18

each side on 0.1" centers [36 total)/Pads for mounting
D subminiature connector with up to 37 pins/Pads for
mounting a 40-pin dual row 0.1" spaced header/Uner-
sal mounting bracket/Layout planning sheets and instruc-
tions are included.

{BM is a registered trademark of Intemational Business Machines Corporation.

accept DIP sockets {up to 108 16-pin) and
0.1" x 0.1" flat ribbon headers. Vector solder-
able and wire wrappable terminals and socket
pins also make prototyping fast. Of course,
everything you need...from tools to terminals
...Is available from Vector.

Ask about our Model 4617-1...or our
IBM AT extender board Model 3690-26...or
our 4617-20 wrap pin socket board with
power and ground planes...plus the Model
4617-2 for wire-wrapping applications. They're
all available through your nearby authorized
Vector Industrial Distributor or representative.
Call us for the phone number.

Yecioe Etectionic Company

12460 Gladstone Ave.,
Syimar, CA 91342-0336
Phone: {818) 365-9661 TWX {910) 496-1539

Ad 110

Powerful in circuit emulation, priced
well within your grasp. That's NICE."

NICE may be only 3" square and 12" thick, but it hands yvou full speed,
rceal-time emulation—over 50 emualation functions, software breakpoints,

all memory addresses and all 1/0 ports.

Just plug NICE directly into the target MP socket and any R$232 terminal
for system development, troubleshooting, debugging or testing . . .t home,

in the lab or in the field.

And NICE hands you all this performance, portability and kefsadlity for only
$498". . . the best emulator price/performance ratio on the marketzhands down.

Call in your order today using
your VISA or Mastercard num-
ber: (800) NICOLET outside
CA, or (415) 490-8300 in CA.

Or send your

check or N
order

to NICE, i,

Nicolet .

Paratronics

201 Fourier

Avenue, Fre-

mont, CA 94539.

‘Payment by check, money
ademark of Nicolet
Corporation

money
Corporation,
VISA or MasterCard.
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around for putting up business applica-
tions fast and easily and having them work
right (almost) every time.

I should know. I've been writing business
applications on it for years. [ would prefer
to use a procedural programming lan-
guage, which obviously BASIC isn't, but
Pick's BASIC has been extended in so
many valuable ways and interfaces so well
with the delimiter-oriented record struc-
ture that it is easy to write very trans-
parent, easily modifiable programs in it.

The weird thing is that Pick has no real
competition as an operating system, and
yet so few people take it seriously. The
only thing that comes close to it in sophis-
tication is UNIX, but the operating system
is not oriented toward business and is
nowhere near as user-friendly as Pick.

The real beauty of the Pick system is that
it is idea-based and user-driven. It is the
consolidation of a whole bunch of good
ideas put into one system. The wonder is
that Pick is the only one to have done that.
Why don't other systems in that price
range have virtual memory, database man-
agement built-in, delimiter-oriented
records, or hashed files? I've never under-
stood that.

“User-driven” means that the changes
and improvements that have been put into
Pick over the years originated with the end
users. One thing Pick has been very good
at is listening to the end users. So if you
wonder why so many people are loyal to
Pick, it's because Pick has been loyal to
them and has given them the friendliest
and most powerful operating system in the
world for small- to medium-size busi-
nesses.

PETE SHEPPARD
Sandy, OR

ENHANCED FRACTALS

[ enjoyed Peter Sgrensen’s article on frac-
tals (September 1984, page 157). It caused
me to go out and buy Benoit B. Mandel-
brot’s book on the subject—and then wish
[ hadn’t. Sgrensen crammed more prac-
tical help for anyone who wants to pro-
duce fractals into nine pages of BYTE than
Mandelbrot got into 468 pages. How can
this happen? Let me quote Mandelbrot
himself in reference to the French mathe-
matician Fatou. who was one of his pre-
decessors in the study of iterated trans-
formations: "In many cases the purpose
is to reveal little, but to squirrel evidence
that the author had thought of everything.”
Just so: 468 squirrelous pages, less the

(continued)



Introducing Reach!™

Our new intelligent 1200 baud
modem fits where the old standard
can’t—into a single short slot on
the IBM®PC-XT or Portable. Or any
available expansion slot on the
PC, AT and PC-compatibles. And
its packed with advanced features.
The Reach! half-card design
is about a half a pound lighter too.

So it makes a much nicer travel-
ing companion than old fashioned
external modems or heavier, long
slot internal modems.

Tapping into services such
as news from Dow Jones® informa-
tion from THE SOURCE*and
electronic mail delivery from MCI
Mail™and performing PC-to-PC
data transfer has never been more
convenient.

AST's reputation is built on
quality products, quality support
and quality service. Our com-

Sweet Performance

AST makes modems Short 'n Sweet

plete documentation makes Reach!
exceptionally easy to install and
use, but if it's not enough we're
always here to help.

Reach! from AST—-the short and
sweet solution to your telecom-
puting needs. Call our Customer
Information Center (714) 863-1333
Ext. 5249 for more information
and dealer locations. Or write, AST
Research, Inc.,
2121 Alton Ave.,
Irvine, CA
92714 TWX:
753699AST UR.

I——

H RESEARCH INC.

- - —
Crosstalk XVI?* Software: Telecommunications Call Progress Monitoring: [
The industry’s best async commu-  Flexibility: Enjoy a choice of 110, Provides complete knowledge of §
nications software and its excel-

lent documentation is included
at no extra charge.

High Noise Immunity And
Low Bit Error Rate: Insures data
integrity even at 1200 bps over
noisy, low-grade phone connec-
tions, eliminating the inconve-
nience and cost of retransmission
because of noise-induced data
errors.

On-Board Speaker: Lets you
hear all the signals, just as if you
were dialing the phone your-
self, a convenient indication of
proper operation.

Remote Digital Loopback: Used
with a remote site, these diag-
nostics provide “real world” data
transmission testing over the
phone line.

Hayes® Compatibility: Opens
up a world of populay immedi-
ately available software to you.

300 or 1200 baud speeds, Bell 103, communications progress, mon-

113 and 212A compatibility,
automatic-dial, answer »
and speed selection, and
both half- and full- :
duplex communi-
cations.

itors dial tone (important in
offices where you must dial “9”

first), ringing, busy signal and
automatically disconnects
no answer calls.
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whole realm of databases.
to freeze whatever soffware you're
and you're ready to find, insert or
data.

This is much more fhcm a simple ccrdﬁe 61"

mini-database. Y
own tempilates,

‘Il be able to set up your
efine parameters such as the
iength of a field, and do rapid key searches.
You can have thousands of records in a data-
base. And numerous databases on your menu.

ave you time and help
e and a whole fot more. All

.. regardless of the software you're runnmgl
of these in some “'desktop” products .
es the power of Homebase!

. but nothing

Instant Databases

Phone Message Pad
Rolodex™

Appointment Calendar
Calculator

Notepad

Time and Expense Diary
Programmabie Hotkey (You
choose the key that gets you
to your Homebase)
Electronic Mail (as an
automatic muti-taskt)
Tables and Pages (for those
things you atways need to
look up)

Alarm Ciock (including Musical
Snooze Alarm)

To-Do List

Quickterm Yerminal (available
even when you're working in
another program)

Autodlaier

Tempiate Maker (for designing
your own databases)

DOS Services

Rolodex Card Printer

Maiiing Label Printer

Data Transfer (betwsen
databases or your other
software)

Cut and Paste (great for putting
together an Electronic Mall
letter that combines a chunk of
spreadsheet, some text from a
document, and a few notes)




THE EXCITEMENT IS BACK

With the Electronic Mailbag of Your Dreams

ELECTRONIC MAIL THAT TAKES CARE OF ITSELF . . . IN THE BACKGROUND
(While you're running WordStar, Lotus, dBase, a compiler or whatever)

| electronic mail that couid take care of itself while we were busy on the computer doing something else.
felt that there was something strange about having to play postman every time a piece of electronic mail was due.
‘a case of loading up @ communications package and sither waiting for the mail or going out to fetch it.
ot itt And you can have it, too. With HOMEBASE, Electronic mail can arrive while you're working in another piece of
the comer of your screen, a signai lets you know that there’s incoming mail. You can read it as it comes in, if you
 ignore it, and your mail will automatically file itself . . . to be read at your leisure.

iding Electronic Mail, its just as easy. Once you‘ve written and addressed your letter, the rest is done for you,
you're back working in another plece of software.

CHECK THE DIFFERENCE IN VALUE!

| wé FORSUCH - MUH
' SMALL PRICE? HOMEBASE SIDEKICK | POLY WINDOWS | SPOTLIGHT
Amber Systems makes tools for program-{ Notepad Notepad Notepad Notepad
mers Including VSI—The Window Machine.| Autodialer Autodialer Keybgord Macros Cole’ra\odor
We make mouse drivers, asynchronous drivers |  Appointment Calendar | Calendar Calendar DOS Services
and electronic mail pac}(cges for a number| pos Services Calculator Calculator Calculator
of companies. Now, we've decided to use Calculator ASCIl Table ame Rolodex

these tools, plus some new ones that arent s
yet on the market, to produce new concepts :g:gg:: Card Printer i il ?illgrgords iy e

In software. Because we make the tools our- Tables and Pages

selves, our costs, and consequently yours, are $49.95 $149.95
: : Alarm Clock 5 1
the lowest possible . . . with never a compro- template Maker $49.9

P O Instant Databases

YES! Site licenses are available for| Data Transter

companies . . . large and small. If you wouid | Cut and Paste

like to order a single copy. now, to examine Programmable Hotkey

and show around your company, ifs cost can | phone Message Pad

be deducted, later on, from your site license. | Time and Expense Diary
For further Information on site licenses call | 15-do List

408-996-1883. Electronic Mail

Quickterm Terminal

Mailing Label Printer

Inquiry 20

$49.95 |

Sidekick i ¢ trodemark of Borland Intemtional, Inc. Poly Windows is @ frademark of Potytron Com. Spotiight is G trademark of Software Arty.
ORDER YOUR COPY OF HOMEBASE TODAY!
For VISA and MasterCard Orders Call Toll Free 1-800-227-3800 ext. 986
(Call anytime — lines open 24 hours a day, 7 days a week)
or fil in this ORDER FORM and enclose a check, money order or your
VISA or MasterCard number.

HOMEBASE is available for the IBM PC, XT and true compatibles
$49.95 + $5 for shipping and handling*

COMPANY NAME
ADDRESS
cy STATE 7P
HOME PHONE ( ) WORK PHONE ( )

SEND TO:
O CHECK O MONEY ORDER O VISA O MASTERCARD Card ¢ Bxp. date

e ~N\3=[e

AMBER SYSTEMS, INC.

“California residents add 6% sales tax. Qutside U.S. please add $15. Checks must be on 6 U.S. bank and in U.S. dollors. Somry, no 171 8. SOTO?OQO-SUN’\VVOlG Road
C.O.D. o purchase orders. San Jose, CA 951 29

For deaier and site license information. call 408 996-1883. B
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lovely illustrations. . .which are produced
by a computer video display(?) of breath-
taking graphic resolution one would wish
to know more about.

By altering a few lines in Mr. Sgrensen’s
program, one can gain minor enhance-
ments. For.instance, replacing his test con-
dition RND(1) < 5 by RND(1) < P and
accessing the P-parameter by an INKEY?
instruction in the loop, or the equivalent,

so that the probability level P can be
changed during program execution, one
finds for certain fractals that the “painting
in" of portions of the curve can be great-
ly speeded. In other words, the statistics
of fractal painting is influenced by the
probability mix of roots of the iterated
parabola, .y = AZuew(l — Z,e). This is not
a cure-all, but it sometimes works. As for
the accompanying "dragon” figure (figure

LAMBDA =
5>c1:.5 ;.;1' g;‘ %ﬁ
THOUS. ITER = s
1001 {A f,s o " « 5.5
'\"tﬁﬁ{\ﬁ i JIREX. N
gw’;? Sr e é
- 5
" & A ot
tg. a“’-‘:\*
4 3
hFm™ srm‘ﬁ;
“:F:éﬂ "% ‘.,‘.s‘ q ,_?
"sF

LAMBDA =

0+351

=3

THOUS. ITER.=

180
L
Figure 2: "The Marxist Mustache” on the Toshiba T-300.
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1), for which lambda equals 1.5 + |,
wherein the “inward spiraling” parts
(notably, near points specified by z,, =
Znew = 2, Which has roots z = 0 and z =
1 — (I/\) are filled in very rapidly by
choosing P = 0.1. Another trick is to plot
on the screen each calculated z,.. value
not merely to diagonal quadrants, as in the
given program, but symmetrically to each
quadrant. This sometimes does graphic
wonders, with formation of seemingly re-
cognizable figures, etc—as good as any
inkblot test, and based on the same sym-
metry principle.

The parabola provides a takeoff point
for generalizations. Any monotonic func-
tion of z can be substituted for z,..., in the
right-hand side of the above equation.
Choosing exp(z) and taking lambda equal
to 0 + 3.5i, for example, we get figure 2.
(Turn it sideways to see why | entitle it “The
Marxist Mustache’) Oddly enough, the
more complicated functions seem gen-
erally to lead to simpler (less ornate} frac-
tal curves. In fact, this one does not look
self-replicative at all, but the smooth
curves are multiple and are “strange at-
tractors” (another term for fractals) in the
sense discussed by Hofstadter and illus-
trated on page 34 of Scientific American,
November 1981.

The parabola also links up with the
mathematical objects known as continued
fractions. If n is iteration number, then with
Zota = Zn @NA Zpew = Z,4y WE Can regroup

the recurrence relation as
Za/\

Zpvg = — -

1 — 2,4

By repeated substitutions this becomes
F)N
1 = z.JA

Th &=

Zpey =

F )N
I == Z

If the remainder term z,., in the "tail” of
this expression could be set equal to zero,
this would be a classical continued frac-
tion (c.f.). However, the latter, as conven-
tionally defined., is at most single-valued,
so such a definition sacrifices the ability
to represent both roots of the original
quadratic. This eliminates the root am-
biguity necessary for generation of fractals.
(Try imposing a cyclic pattern on root
selection in place of RND. It reduces the
fractal to a finite point set in the complex
plane) So the classical definition of
“value” of a cf. is useless and—as | have
argued elsewhere (in Naval Ordnance Lab-
oratory Technical Report 71-36, “"A New Ap-
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proach to Evaluation of Infinite Processes,
March 1, 1971)—can advantageously be
replaced even in classical analysis with a
two-valued conception of these second-
order infinite processes. In any case, the
cf. form is not a practical one for com-
putation because so many arithmetical
operations soon get overwhelmed by
round-off error. A more general recursion
such as z, = AzZ,«(l — z..2) can generate
true cf-like objects with sequentially
variable partial numerators, but | cannot
vouch for their capacity to represent frac-
tals. It is apparent that a rich and unex-
plored field exists for “classical” mathe-
matical analysis.
THOMAS E. PHIPPS JR.
Urbana, IL

UNIX vs. XENIX

1 read with great enthusiasm the more
technical articles of your magazine. Those
covering C and UNIX were very interest-
ing, However, | have formulated specific
questions about UNIX that | find only
vague or (apparently) contradictory
answers to, and these concern the dif-
ference in meaning between "UNIX" and
"XENIX”

1 understand that UNIX is a trademark
of ATET and XENIX is one of Microsoft.
Beyond that, the difference is treated
superficially or not at all. In the June 1981
issue dealing with operating systems, on
page 248, paragraphs 4 and 5 state:

The heart of the XENIX system is the
UNIX operating system ... And, in
addition to supporting and enhancing
the operating system proper, Micro-
soft will adapt ... its BASIC inter-
preter and compiler, FORTRAN,
Pascal. and COBOL. . ..

However, in the September, October,
and November 1983 issues, you state that
these languages are available to UNIX
license holders as added programs it they
are not included in the basic UNIX system.
Is XENIX constructed in this way?

The June 1981 article by Robert Green-
berg ("The UNIX Operating System and
the XENIX Standard Operating Environ-
ment,” page 248) mentions realtime capa-
bilities under XENIX. Do these involve
modifications to the various (ported) UNIX
kernels, or does Microsoft use existing
kernels; i.e., are UNIX and XENIX kernels
fundamentally different?

Is the shell of a XENIX system either the
Bourne shell or the C-shell? Do programs

(continued)

BAY TECH'S
MULTIPORT-FOLIO

YOUR BEST SOURCE

FOR HIGH QUALITY,
HIGH PERFORMANCE,
DATA COMMUNICATIONS
PRODUCTS

PORT NETWORKING

Star network capable of any
port-to-port connection with up
to 18 ports communicating
simultaneously.

PORT MULTIPLEXING

Allows up to 8 computers to use
the same data communication
line simultaneously.

PORT SWITCHING

Expands your single RS232C serial
port to 4 or 8 ports. Even more
ports by cascading.

CALL US TOLL-FREE

1-800-523-2702

Telex: 910-333-1618 (BAYTECH)
Easylink: 6277-1271

j\ BAY TECHNICAL ASSOCIATES
P P. O. BOX 387

PORT CONTENTION

Adds terminals to your computer.
For example: 12 terminals can
contend for 6 ports on a first
come, first serve basis.

PRINTER SHARING

Enables up to 8 computers to
automatically share a single
printer.

Multiport models with 5 to 18
ports, $279 to $1,750.

| BAY ST. LOUIS, MS 39520
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written in UNIX C run under XENIX and
vice versa? Is the XENIX system directory
tree rearranged with respect to, for in-
stance, that of an AT&T UNIX System V
configuration? Can TAR-format data be in-
terchanged between the two? Can a
XENIX system hook into, for example,
USENET? Why would | purchase a XENIX
system if I can get UNIX and install every-
thing I wish (depending on the answers to

the previous questions)?

In a July 1984 article ("XENIX for the
IBM PC XT page 255). Steven H. Barry
and Randall Jacobson reviewed Sritek's
VersaCard, a hardware-software combina-
tion that brings XENIX to the IBM PC XT.
They cited discrepancies between this im-
plementation of XENIX and UNIX version
7. Do these discrepancies between XENIX
and UNIX systems usually not exist?

GET UP THE RAMP

‘our EE/EPROM PROGRAMMERS & UV ERASERS

R eliability
Al ffordability
M aintainability

Choose from our Stand Alone, Intelligent, RS-232 units.
COMPATIBLE WITH ANY COMPUTER OR TERMINAL.

GANGPRO-8..........5995.00
High throughput. Gang 8 EPROMS with the
tast Algorithm. Optional 512K buffer.
Programs ALL 24 pin & 28 pin EPROMS.
Other units to gang 24 EPROMS.

PROMPRO-8 ..........$689.00
Powerful commands, easy communi-
cations, 128/256K buffer. Alpha Display.,
Simulation and Keypad option. Programs
ALL EPROMS & MPU's.

.....5489.00

PROMPRO-7 .....

32K RAM buffer, ideal for programming
8748, 8749, other Intel MPU's and 16K-128K
EPROMS.

BIPOLAR & PAL Programmers...Call!

UV ERASERS

ECONOMY MODEL QUV-T8/1. ... §49.95
Erases over 15 EPROMS, Plastic case.

INDUSTRIAL QUV-T8/2N......... $68.95
Metal case, UV indicator, tray. erases over 15
EPROMS in 1S minutes,

INDUSTRIAL QUV-T8/2T......... §97.50
With 60 minute timer and safety switch.
INDUSTRIALQUV-T8/2.......... $124.95
Fast Eraser, 15 EPROMS in 7 minutes, 30 EPROMS
in 15 minutes.
PRODUCTIONUNIT............. $149.95
Model: ULTRA-LITE™. Erases 50 EPROMS in
15 minutes.

toLrree 1-800-EE1-PROM
(331-7766) - FLORIDA (305) 974-0967

TELEX 383 142

1. IBM PC
5 TEXTRONIX8002 6 COMMODORES4 7. TRS-80 COLOR 8 FLEX

AVAILABLE SOFTWARE DRIVERS

2 APPLE N 3. Intel-MDS 4. CPM

Liofo] IfclafL

LOGICAL DEVICES, INC.

DEPT. 6,1321-.E N.W. 65th PLACE - FT. LAUDERDALE, FL 33309

DISTRIBUTORS INQUIRY WELCOME

| understand the limited scope of an
article, but | would have expected to come
across answers to these questions some-
where since the beginning of BYTE, par-
ticularly since in recent times the
acronyms UNIX and XENIX have cropped
up so frequently. | realize that it makes
little or no sense to ask "Where does
UNIX end and XENIX begin?" but would
appreciate knowing the exact difference
between "UNIX" and "XENIX.
DIrK U. MITTLER
Baie d'Urfe, Quebec, Canada

BYTE replies:

XENIX is an enhanced version of UNIX
licensed by Microsoft Corporation from
Western Electric. The original XENIX
license was for Bell Laboratories’ UNIX
Timesharing System, Seventh Edition
(also called version 7 UNIX). but Micro-
soft's current XENIX 3.0 is an enhance-
ment of UNIX System Iil; XENIX 5.0, to
be available in 1985, adapts UNIX Sys-
tem V. Therefore, XENIX clearly is
UNIX—the name was changed for legal
and marketing reasons. XENIX is a trade-
mark of Microsoft.

The only language that you receive as
a XENIX purchaser is the C language,
since the C compiler is an integral part
of UNIX/XENIX. Some vendors provide
the C compiler with only a ‘software
developer's” version of XENIX—the user
version has no compiler. You can pur-
chase other language compilers to run
under UNIX/XENIX at additional
expense.

XENIX includes three shells: the
Bourne shell, named after its author,
Stephen R. Bourne; Microsoft's own
Visual Shell, which uses a menu-driven
command processor; and Berkeley's C-
shell. Any of these shells can be invoked
from within any other shell but most
users choose one and stick with it. C pro-
grams written to run under UNIX will also
run under XENIX, although there may be
some machine-dependent differences
(the portability of UNIX and C is another
can of worms). The directory structures
of UNIX and XENIX are identical. You can
exchange data among UNIX and XENIX
systems, and XENIX users can access
USENET.

The decision whether to buy UNIX or
XENIX is primarily a vendor decision.
Typically, you buy a computer bundled
with UNIX or XENIX from the hardware
vendor.

The enhancements to UNIX that con-
stitute XENIX's advantages include

(continued)
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HERCULES

Introducing the Hercules Graphics Card
for the technical user.

OK. We confess. The
Hercules Graphics Card in
the picture above isn't a
special version for the tech-
nical user.

In fact, it’s exactly
the same as the standard
Hercules Graphies Card
running programs like 1-2-3™
and Symphony™ in more
than 100,000 IBM® PCs.

We just wanted to make
the point that the Hercules
Graphics Card is not only
big with business users—it’s
also the most popular high
resolution graphics card for
the technical user.

Why? We run more
software than anyone else.

The Hercules Graphics
Card is supported by more
technical software than any
other hi-res graphics card.

There are word proc-

- essors that

can produce
publication
quality documents with
mathematical formulas.
There are programs
that enable your PC to
emulate a graphics terminal

and run mainframe graphics
software.

There are toolkits of
graphics utilities that can be
linked to popular program-
ming languages.

There are CAD pro-
grams that can provide
features normally associated
with $50,000 systems.

And we supply free

‘ software with
each card to do
hi-res graphics

s with the PC’s
BASIC. No one else does.
Hardware that set the

high performance standard.

When we introduced the
Hercules Graphics Card in
August, 1982, it set the
standard for high resolution
graphics on the PC.

But we didn’t stop there.
In the past two years, we've
continually refined the
original design. 7

Today’s Graphics Card
gives you two graphics
pages, each with a resolu-
tion of 720h x 348v, and a
parallel printer port—
standard.

A 2K static RAM buffer
elegantly eliminates scrolling
flicker. And our exclusive
safety switch helps prevent
damage to your monitor.

Convinced? Good. Now,
how about a little color?

Should you want IBM
§ compatible
color graphics
' for your sys-
tem, then the
new Hercules Color Card is
the smart way to go.

It gives you a parallel
printer port and a size small
enough to fit in one of the
XT’s or Portable’s short slots.

And both Hercules
cards are compatible with
the new AT™ and backed by
our two year warranty.

Call 800 255-5550 Ext.
408 for the name of the
Hercules dealer nearest you
and we’ll rush you a free info
kit. See why the company
that made the first graphies
card for the IBM PC still
makes the best.

Hercules.
We’re strong on graphics.

Address: Hercules, 2550 Ninth St., Berkeley, CA 94710 Ph: 415 540-6000 Telex: 754063 Trademarks/Owners: Hercules/Hercules Computer Technology, 1-2-3,
Symphony/Lotus Development; IBM, AT/International Business Machines
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record and file locking, semaphores,
shared memory management, and hard-
ware error recovery. The version of
XENIX that you can buy depends on
your computer. XENIX 3.0 runs on the
IBM PC AT, while XENIX 2.3 runs on the
Altos, Tandy, and other [6-bit multiuser
computers.

THE REAL RSA ALGORITHM

Charles Kluepfel's article (“Implementing
Cryptographic Algorithms on Microcom-
puters,” October 1984, page 126) is not
based on the real RSA algorithm but on
Donald Knuth's version of it. Knuth uses
the exponent 3 to encode a message, but
the full RSA allows any exponent that does
not share any prime factors with (p—1)*
(a-1). Instead of having to ensure that
messages are greater than the n”(1/3), one
can choose any encoding key s such that
2" s>n and then be sure that all messages
except 0, I, and n-1 are thoroughly
encrypted.

The full RSA system also allows the de-

coding key to be chosen for special prop-
erties and the encoding key to be de-
duced from it; for instance, the decoding
key may be kept short (15 digits or so) or
close to a power of 2 for easier computa-
tion when the recipient of messages has
less computing power than the sender.

I'm not sure why Knuth's version is dif-
ferent; perhaps his knowledge of RSA was
based on an early version, before the
main paper was published: CACM,
volumes 21 and 22, pages 120-126 (1978).

I have tried running Kluepfel's example
on our own Big Integer BASIC interpreter
on a 3-MHz Z80-based CP/M machine,
with the following program:

100 INPUT N,D

110 INPUT MS

120 CD=MS"[N]3 : PRINT CD

130 MT=CD"[N]D

140 IF MS=MT THEN PRINT "OK” -
PRINT : GOTO 110

150 PRINT "**ERROR**";MT

Apart from problems with a misprint in
listing 9 (a spurious 1" in “182818218" in
the first two occurrences of MS), the pro-

gram ran first time. It took a second or so
to encode and 115 seconds to decode.
Our factorization program in BASIC took
2.5 minutes to factor BYTE's tele-
phone number: 13 * 4703 * 98779 =
6039249281. No doubt the IBM PC ver-
sion will be faster.
MARTIN KOCHANSKI
Speldhurst, Kent, England

Charles Kluepfel replies:

At the time | wrote the program and
article, all descriptive references that |
saw to the RSA system used the power
3, including Knuth. who in fact referenced
the same article Mr. Kochanski men-
tioned. As Knuth provided an unam-
biguous description, ! felt that it was the
same as in the RSA reference, and | did
not seek that source. However, the Knuth
description is, indeed, based on the real
RSA algorithm, as a particular instance
of using 3 as the encoding power.

Referring now to that main paper,
wherein the power in question is de-
noted by e (as opposed to s in Kochan-

(continued)

A Classy Instance of Smalltalk

If your object is easy programming, our message is . ..

It's powerful, fast and fun!

For IBM PCs and compatibles with 512K
bytes RAM using PC-DOS or MS-DOS.

VICitALK, iNC.

5200 West Century Boulevard
Los Angeles, California 90045

Smalltalk-80 Is a trademark of Xerox Corporation. MS-DOS is a trademark of Microsoft,

Inc. PC-DOS is a trademark of IBM Corporation.

(213) 645-1082

A complete object-oriented program

development environment with
Smalltalk-80™ language
compatibility.

Card# _

YES! Please send me a copy of METHODS for $250.
Check____ Money Order.

_ Visa Mastercard
Exp. Date _

Name =

Address

City/State/Zip

Telephone (
Signature

e —— —— ———— — — — ——

California residents add 6% sales tax. Qutside U.S.A. add $15.00
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The MacClassics from Videx.
Legends in Their Own Time.

§ Mec Vegas Gomes (Lrops  Cashier
& Mec Uegas Gemes  Slols  Cashier
@ Moc eges 6omes  Keno  Cashier
% ™Mac Yegas  Gemes Blackjock Cashier
@ Mac Ueges Games Poker Cashier
@ Moc Usges Gemes Routstie Coshier

Gomes Fourin o Row  Dplions Skill tevel
Gemes _ King Bibert
Gemes Kiondike

FunPak™ $39

Klondike Solitaire -
King Albert Solitaire -
Four in a Row - Sevens

@ Gomes Cnbbage Dotions Scoring
& Mocgomman Dptions

@ cames feversi Oplions SKHI Level
& MecEheckers Options Skil tevel

EpssisssVicex)

[ | I@lsbl
ol l@l@l

H _EHcEo
®I®IOI®I

$49

MacGammon'*-

Backgammon - Cribbage

Introducing the MacClassics, a
collection of familiar games designed
to entertain and challenge. With
Macintosh™ or afriend as an opponent,
vou can enjoy such classic games
as solitaire, poker, checkers,

products you've come to expect from
Videx. With a solid reputation for
dependable, innovative business
software and hardware, Videx is
consciously building that same degree
of excellence into its entertainment

Videx]

Innovation Backed by Support
Videx, Inc. ¢ 1105 NE Circle Blvd.e Corvallis, OR 97330

backgammon, roulette, etc., and they're
all more fast-paced and exciting than
ever before, with a little assistance
from Macintosh. MacClassics let vou
enjoy and explore the power of your
Macintosh while you relax and have a
good time.

The MacClassics are just another
example of the kind of high-quality

software. Through development of
Apple® and Macintosh software, Videx
continues to provide the micro-
computer industry with an ever-
expanding line of exciting, reliable
products.

Call today for more information.
(503) 758-0521.

Macintosh is a trademark of Apple Computer, Ine. Apple is a registered trademark of Apple Camputer, Inc

Inquiry 361
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Then draw your

Microsoft® Multiplan® and Microsoft Chart.
They're crackerjack programs working on their
own. But you srf]\ould see this pair in action
together on the Macintosh™

The one, a spreadsheet of dazzling analytical
power and graceful simplicity.

The other, a picture perfect charting program
that makes rows and columns of numbers graphi-
cally clear.

And the beauty is, they were literally made for
each other. And for Macintosh.

o fnevenat
jCaat of Cuarta Sate
053 Mo o1

Multiplan accepts you as you are.

Multiplan takes full advantage of Mac’s simple,
intuitive operating style. So you can work in a
way that will come natural to you.

You don’t have to memorize any arcane
commands. Just point and click the mouse
to move mountains of figures and for-
mulas quickly and painlessly.

In addition, Multiplan gives you
features that make hard copies grati
ingly readable. For instance, the enviable
ability to print sideways.

So you can't run out of column room. No matter how wide your spreadsheet gets.

Chart makes people see what you mean.

Microsoft Chart gives you lots of ammunition for your arguments: Pie charts, bar
charts, line, column, area and scatter charts. Or combinations.
Pick the one that best illustrates your point.
MICRt '_".SOFT Then translate your numbers into pictures and
The High Performance Software™ have them on paper in a matter of moments.
Using the mouse, its a cinch to fine tune the graphs to get exactly what you want.
Move any section. ChanEe its size, shape, or highlight it.

Chart can even be linked with Multiplan. So any change on your spreadsheet will
show up automatically on the charts.

BYTE « MARCH 1985



Aanswer. .
own conclusions.

We get the max out of Mac.

It figures that we'd be the ones to make Mac work
so well with figures. We've written more Macintosh
programs than any other software company. Includ-

ing Microsoft Word, Microsoft File. And Microsoft

BASIC, Macss first language.
That experience shows in programs which
not only exploit all of Mac's unique features,
but make it extraordinarily capable
s and productive.

In addition, all of Microsoft's
Macintosh products can exchange
data with each other.

And because our
programs work alike,

if you learn one, you're

well on your way to learning the rest.

To find the name of your nearest Microsoft dealer, call (800) 426-9400.
In Washington State, Alaska, Hawaii and Canada, call (206) 828-8088.
Then check out Multiplan and Microsoft
Chart. And watch them perform some
nice little numbers.

Microsoft and Multiplan are registered trademarks and The High
Performance Software is a trademark of Microsoft Corporation.
Macintosh is a trademark licensed to Apple Computer, Inc.
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FINALLY! MAIL ORDER SERVICE YOU CAN DEPEND ON!
[ g |

BUSINESS SOFTWARE

PROFESSIONAL SUPPORT PLUS RELIABLE PERSONALIZED SERVICE
AND WE’LL STILL BEAT MOST PRICES IN THIS MAGAZINE!

WORDSTAR
PROPAK

SYMPHONY | | SIDEKICK

(C.P.)

MULTIMATE

$39

$243 || S409 $253

TURBO LOTUS
PASCAL 1-2-3
(C.P)

$39 || $295

AlD HARVARD SOFTWARE MONOGRAM

Typequick 85 85  Harvard Project Mgr 395 240 Dollars and Sense (IBM) 179 149
ALPHA SOFTWARE HERITAGE Dollars and Sense (Mac) 149 119
Data Base Manager 295 179  Smart Key 90 65  OASIS

ANDERSON-BELL s Word Plus 150 105
Abstat 395 267  Easy Systemll 395 184 Punctuation and Style 150 95
ASHTON-TATE General Ledger 595 319 PACIFIC DATA SYSTEMS )

D Base 1l 265  Accounts Payable 595 319 Money Track 295 219
D Base Il 363 LEXISOFT PEACHTREE

Framework 363 Spellbinder 495 239 Peachtext 5000 425 185
Friday 169 LIFETREE CalendarManagement 195 165
ATI Volkswriter Deluxe 295 158 Decision Manager 625 495
Training Word Star 75 45  LIVING VIDEO TEXT INC. Business Graphics System 295 219
Training dBase || 75 45  Think Tank (IBM) 195 149 Peachpak 4 395 199
BORLAND INTERNATIONAL Think Tank (Mac) 150 109 PETER NORTDN

Toolbox 43 40  mDpBS Norton Utifities 100 65
COEX Knowledgeman 500 299 PRENTICE-HALL

Advanced Lotus 1-2-3 70 45  MECA Execuvision 395 299
CHANG LABS Managing Your Money 199 135 SELECT INFORMATION SYSTEMS
Rags to Riches Ledger 99 79  MICROPRO Select Word Processor 295 199
CONDOR WordStar 350 195 SOACIM

Condor 3 650 249 SpeliStar 9 79 SuperCalc 2 295 154
CONTINENTAL SOFTWARE CorrectStar 145 99 SuperCalc 3 395 199
Home Accountant Plus 150 99 MailMerge 99 79  SOFTWARE PRODUCTS INT'L

DIGITAL MARKETING InfoStar 495 248 Open Access 695 349
Writers Pak 295 199  WordStar 2000 CALL TYLOG

Footnote 99 84  WaordStar 2000 Plus CALL dBase Window 249 155
Datebook 1l 295 179 MICRORIM WARNER SOFTWARE INC.

Notebook 150 98 R Base 4000 495 299 The Desk Organizer 195 129
Proofreader 50 38  Extended Report Writer 150 119 WODLF SYSTEMS

Grammatik 75 65  MICROSOFT Move It 150 85
ENERTRONICS Muttiplan 250 139

Energraphics W/Plot.Opt. 450 297 Word/Mouse 475 319

FOX & GELLER Chart (Mac) 125 99

DGraph or Quickcode 295 158 Cash Plan (IBM) 150 50

dutit 99 58  MICROSTUFF

FOX RESEARCH Crosstalk 195 98

10 Base 495 399

FUNK

Sideways 60 45

Free UPS shipping on orders over $1,000.00
CALL FOR PRODUCTS YOU DON'T SEE HERE!
CALL FOR OUR FREE CATALOG

TO ORDER CALL TOLL-FREE:
(800) 235-3020 (USA)
(800) 235-3021 (CA)

(415) 382-9085

=Y DL

TERMS:

¢ Call for shipping charges
and support policies

¢ Full guarantee against
manufacturers defects

o Allow 3 weeks for checks
to clear

® Prices may change

o Call for availability

® No cash refunds!

BUSINESS SOFTWARE

o SAME DAY SHIPMENT
ON MOST ORDERS

¢ Prompt UPS service

® Authorized purchase
orders accepted

¢ Dealer, institutional and
quantity discounts
availabie

* No surcharge for credit
card purchases

o VISA & Mastercard

Due to our low prices, 448 IGNACIO BLVD., STE. 332 accepted
all sales final. NOVATO, CA 94947 e COD
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ski's letter), the algorithm included there
for determining a pair d and e can be in-
corporated into my RSA program by
modifying the SETUP function as follows:

In place of the line in listing | that says

D: QUOTIENT2*(P =) (Q-1)+13),
put the following coding:
D: NXPRIME(P +Q),

| LOOP

D: NXPRIME(D + 1),
XO: (P=)"(Q-1),
X1: D,
AO: O,
BO: 0,
Al 0,
B1: 1
LOOP
QU: QUOTIENT(X0,X1),
X2: X0-QU*X1,
A2: A0 - QU™A1,
B2: BO-QU™B1,
X0: X1,
X1 X2,
AO: A1,
BO: B1
B1: B2,
WHEN X1 =1
E: ABS(B1), EXIT,
ENDLOOP
WHEN E >2026, EXIT,
WHEN 2"E>N, EXIT,
ENDLOOP,

Then E and N are the public keys, and
D is the private key. Encoding is via CD.
POWERMOD(MS,E,N) and decoding via
POWERMOD(CD,D.N). As all messages
raised to the E power are larger than N,
there is no problem of a message being
too short, as you pointed out.

Unfortunately, my system runs out of
space when this modification is made: it
bogs down endlessly reshuffling its atoms
and lists, as muSimp dynamically
allocates these all the time.

MAKEBAT.ASM
CORRECTIONS

ssssccscccsscscesns esssccccscscscsccsssnnce

| recently received and installed the
Columbia 1600-4. | have found it easy to
install and a breeze to upgrade (except for
having to remove the power supply and
disk assembilies to install the 8087). | im-
mediately began rummaging through my
back issues of BYTE for little tidbits of pro-
gramming hints to help me along. | was
delighted to find in the BYTE Guide to the
IBM  Personal Computers the program

(continued)



Save miillions of dollars
with Six-Shooters

Last year 430 million business slides were made at a cost of $3.2 billion.
Most of these slides were manually generated.*

These slides could have been made on Sweet-P®
Six-Shooter Personal Plotters™. Faster and better. With

savings of millions of $!

Save Money and Manage Better.

Use your office computer and
Six-Shooter Personal Plotter to
create and plot finished chartsin 6
colors in 5 to 15 minutes. Save $5.00
to $100.00 per chart.

Save more money. Use your charts
to:
¢ Reduce meeting times 28%**
* Get fast favorable decisions**
¢ Get your report read. "'One
Sweet-P picture 1s worth a
thousand print-outs’’.

Don't settle for old-fashioned,
slow plotters. With office costs
running $10.00 to $20.00/hr.,
Six-Shooter performance saves a
bundle. Best of all, Six-Shooter

— - = i
Six-Shooter Standard (nterfaces parallel,

and serial with evesdropping:

r Plotter

| r:l]
! I

t Eavesdrops Mode D

Serial Interface E

Computer Tetmina! |

s —

]

i

Source notes *Yankee Group. The Technical Office, Vol.I!l 1883
**Wharton School Study, September 1981

performance and quality
costs less—up to 45% less
than other plotters in its
class

isa
high quality American made
precision machine. It's fast. It plots
14 inches per second. It's beautiful
for office and technical work. Plot
perfect A-size slides for business
presentations. Or big B-size block
diagrams. Every office, every Quality
and Production Manager and every
Engineer should have one,

Over 100 graphics software
packages drive the Six-Shooter—
world famous packages like Lotus
1-2-3™ and ISSCO™, Tel-A-Craf™ and
Disspla™

The Six-Shooter holds six pens.
Pens are changed automatically.
Pens are capped automatically when
not in use, so that pens last longer and
start quicker.

The Six-Shooter easily connects to
almost any computer. It has RS-232

B
¥

r‘v—v

W/

serial and Centronics parallel
connectors. And it supports two
standard graphics languages—
Sweet-P Graphics Language
(SPCGL™) and Hewlett-Packard
Graphics Language (HPGL™).

The Six-Shooter plots on almost
any media. Make brilliant overhead
transparencies. Plot on film, and on
plain and coated papers.

Save on wiring costs too. The Six-
Shooter will “"‘eavesdrop’’ on the
RS-232 cables that connect your
terminals now. (This makes it easy
for Six-Shooters to join local and
long distance networks.)

What about support? Six-Shooter
customers get fast professional help
with software, hardware and
interface questions. And warranty
and service support is quick. If we
ever have to fix your plotter, we'll
repair it in less than a week (usually
2 or 3days).

(

onty $1,095

(prices subject to change)

Will exhibit at COMDEX/ANAHEIM ¢
Booth 1182, Also NCGA/DALLAS ¢ Booth 506

Our toll-free telephone numbers
are: 800/227-4375, in California
call: 800/227-4371, Telex: 181740

Enter Computer Inc.
6867 Nancy Ridge Drive
San Diego, CA 92121

Sweer.P, Six-Shooter, Personal Plotter and SPGL are trademarks of Enter
Computer. Inc Lotus 1-2-3)s a rademark of Lotus Development, Inc. Tel A
Gral, Disspla and 1SSCO are sof & E
Sorporanon, HPGL i & trademark of Hewlett-Packard, Inc

Inquiry 381 for Dealers.
Inquiry 382 for End-Users.
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MAKEBAT.ASM (pages 143-144). After
several hours of scratching my head. |
began to see the light. The problems | was
encountering had nothing to do with the
logic of the program but a nightmare
unleashed by an unsuspecting and no
doubt befuddled typesetter. | submit the
following corrections for the other novices
like myself who are perhaps a little less

intuitive and lucky.

TRAILL LABEL NEAR
CMP BYTE PTR ES: {O!] [-].

--DRIVE & "'
MOV AL,FCBRES.ORIVE__NUMBER

-MOVE ENTIRE FILE EXTENSION
MOV CX,(SIZE FILE_EXTENSION)
MOV SIOFFSET FCBRESFILE__EXTENSION

DANIEL C. KLINE
West Bend, Wi

What do you get when you cross
1200 baud, free on-line time
and extra features at a price Hayes

can’t match?

Data Rate?

The MultiModem
gives you a choice—
either 1200 or 300 bits
per second. So you can
go on-line with the
information utilities.
Check out bulletin
boards. Dial into corpo-
rate mainframes. Swap
files with friends.

On-Line Time?

With the Multi-
Modem you get
CompuServe's
DemoPak, a free two-
hour demonstration of
their service, and up to
seven more free hours
if you subscribe. You
also get a $50 credit
towards NewsNet's
business newsletter
service.

Features & Price?
Of course, the
MultiModem gives you
automatic dial, answer,
and disconnect. Gives

you the Hayes-
compatibility you need
to support popular
communications soft-
ware programs like
Crosstalk, Data Cap-
ture, our own MultiCom
PC, and dozens of
others. Gives you a
two-year warranty,
tops in the industry.

Inquiry 255

Trademarks— MuliModem Mult:Com

PC Multi-Tech Systems. inc —Compu

Serve CompuSesve Information Services.

an H & R Block company —NewsNet

NewsNet, inc —Crosstalk- Microstuf.

inc —Dala Capture Southeastern Soft
ayes

puter Products, Inc

But Better?

Yes. The Multi-
Modem gives you fea-
tures the Hayes
Smartmodem 1200 ™
can’'t match. Features

like dial-tone and busy-

signal detection for
more accurate dialing
and redialing. Like a
battery-backed mem-
ory for six phone num-

bers. All at a retail price

of just $549 —com-
pared to $699 for the
Smartmodem.

What do you get?
The new MultiModem,
from Multi-Tech Sys-
tems. Isn't this the
answer you've been
looking for?

For the name of
your local distributor,
write Multi-Tech Sys-
tems, Inc., 82 Second
Avenue S.E., New
Brighton, MN 55112,
Or call us at
(612) 631-3550.

MultiModem.

4
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Muhlti cch

Systems
The right answer every time.

SORRY, WRONG NUMBER

We are very pleased with the responses
and the sales received as a result of our
full-page TransMIT software ad in your
December issue. Considering that we in-
advertently had the wrong phone number
in our ad, the demand for our easy-to-
communicate software has been over-
whelming. The phone number should
have read (804} 622-5598.

We hope that we have not caused any
inconvenience to your readers and those
who called to purchase TransMIT.

CHELSY A. CARTER
Vice-President—Marketing

Micro Innovative Technology Inc.
Norfolk, VA

ADDING A HARD DisK

| read with interest Roy M. Matney’'s "Add-
ing a Hard Disk” (October 1984, page
203). | did, however, find several items |
simply must comment on. Having been
through the IBM third-party maintainer
course and having added hard disks to
many systems, 1 feel qualified to comment.

On the topic of power requirements, the
author implies that you should add “an
additional, external power supply”” While
this is certainly a viable alternative, there
is a better way.

Most of the basic PCs sold come with
a 63.5-watt power supply. This supply is
sufficient to run a PC with a full comple-
ment of RAM chips and dual disks. As the
author correctly states, it is marginal for
running a hard disk. In the XT which
comes with a hard disk as a standard op-
tion. the power supply is replaced with an
identical-looking unit that provides 130
watts. The only apparent difference in
these two units is on the data plate.

Removing and replacing an IBM power
supply is very simple. Remove the outer
case cover by removing the five Y-inch
hex head screws on the rear apron. Dis-
connect all of the power-supply cables
(two cables go to the motherboard and
one to either disk drive). Remove the four
%einch mounting screws on the rear apron
of the chassis located at the corners of the
supply. Slide the supply toward the front
of the chassis about ¥ inch (loosening the
disk drives or removing the interface
cables may help in this step) and lift the
entire supply out of the unit. Replace the
supply with the same sequence of steps
in reverse.

{continued on page 428)
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GRAPHICALLY SPEAKING

E Pluribus Unum. IBM Personal
Computer graphics hardware covers a
lot of territory, from graphics cards
and monitors to printers and plotters.
Color monitors alone are available in
four models that can satisfy varying
levels of color graphics requirements,
from home or office to the laboratory.

Two of the most recent, for exam-
ple—the IBM PC Enhanced Color
Display and the 1BM PC Professional
Graphics Display — offer advanced
business and technical graphics ca-
pabilities. The IBM PC Enhanced
Graphics Adapter can also be used to

IBM Personal Computer
Enhanced Color Display

extend some of those capabilities to
the IBM PC Monochrome Display and
the IBM PC Color Display.

This growing array of hardware

products is unified by a strong 1BM
Personal Computer graphics software
development strategy, one that can
dramatically improve your program-
ming efficiency and broaden the ap-
plication potential of your graphics
programs.
Independence. Graphicssoftware
has traditionally been written for a
specific graphics device and couldn’t
be run on a second device without
complex and time-consuming re-
programming. By using the 1BM
Personal Computer Graphics De-
velopment Toolkit, however, you can
now develop software that is com-
patible with all existing IBM PC
graphics hardware products.

This is possible because the
Toolkit contains a constant inter-
face—the Virtual Device Interface —
to which all applications can be writ-
ten. The result is device-independent
software.

The Graphics Development Tool-

graphics to a 32K x 32K addressable
point window and to combine graphics
and text capability on a variety of
graphics devices. The device drivers
necessary for information exchange
with existing IBM PC graphics devices
are included in the Toolkit, as are a
driver for the 1BM PCjr Video Sub-
system and language interfaces for the
IBM BASIC, FORTRAN, C, and Pas-
cal compilers and for the IBM Macro
Assembler.

The right 100ls. Several products
from the IBM PC Engineering/Scien-
tific Series also play an important
part in the IBM PC graphics pro-
gramming strategy. All of them incor-
porate the Virtual Device Interface
discussed above.

The 1BM Personal Computer
Graphical Kernel System — which is
consistent with Draft ISO and ANSI
GKS Standards —gives you a common
high-level graphics language that can
help further simplify your program-
ming tasks. It also helps increase the
portability of applications between

computer systems.
In addition, the IBM Personal

kit allows you to program bit-map ] Computer Plotting System provides a

IBM Personal Computer
Graphics Development Toolkit

IBM Personal Computer
Professional Graphics Display




FOR PEOPLE WHO

THOUGHT THEY'D

NEVER MEET THE
PERFECT 10

We've got one to knock your socks off.
The StarWriter™ Y10 from C. ltoh.

What sets this letter quality daisy
wheel apart is its fabulous figure. Priced at
only $595.

This little beauty prints 22 letter perfect
characters per second. And like the rest of
C. ltoh’s fine printers, the StarWriter Y10
acts without acting up.

That's because it has been thoroughly
tested and proven on the job to assure
reliability. And it comes with a full year's
warranty, backed by over 400 authorized
service centers coast to coast.

The Y10 is an awful lot of printer for very
little money. But that's not surprising when
you consider that C. ltoh’s been producing
superior printers for over a decade. What's
more, it has the strong backing of our 126-
year-old parent company with over $60
billion in annual sales.

And the StarWriter Y10 is compatible
with most of the popular PCs. It has a 256-
byte buffer. And there is a full line of
accessories available such as a cut sheet
feeder and tractor feed.

Little wonder C. Itoh printers are No. 1
worldwide, with over 2.2 million sold annu-
ally. And with the StarWriter Y10 we're am-
ing to keep it that way.

To meet your own perfect 10, just see
your local C. ltoh printer dealer. Or for more
information call 1-800-423-0300.

Or write C. Itoh Digital Products, Inc.
19750 South Vermont Avenue, Suite 220,
Jorrance, CA 90502.

(BT

EliilTAi ﬁiﬁiTi

|

StarWriter is a Trademark of C ltoh Digital Products, Inc
1985 C itoh Digital Products. Inc
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Two New Color Computers from Atari
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tari has two new color

computer lines: the
68000-based ST and the
800-compatible XE.

The ST comes with a two-
button mouse and Digital
Research's GEM, a user in-
terface that has pull-down
menus, icons, and overlap-
ping windows. GEM is
embedded in 192K bytes of
ROM along with TOS
(Tramiel operating system,
named for Atari president
Jack Tramiel} and a game.
For more on GEM, see page
39 of the December 1984
BYTE.

The ST, which can handle
television, composite color,
monochrome, and RGB out-
puts, produces graphic reso-
jutions ranging from 640 by
400 pixels (monochrome) to
320 by 200 pixels (16-color
mode). Its 84-key keyboard
is augmented with a nu-
meric keypad and 10 func-
tion keys. ROM cartridge,
RS-232C serial, Centronics
parailel, and floppy- and
hard-disk drive interfaces are
supplied. Also. the ST car-
ries a three-voice sound
chip and a MID! port for
linking it to musical in-
struments and synthesizers.

The 128K-byte Model
130ST will sell for approx-
imately $400, and the 512K-
byte Model 520ST will be
about $600. Shipments are
to begin shortly. Atari plans
to offer a 10-megabyte ST
hard-disk drive for about
$600. Both a composite
color monitor and a 3%-inch
disk drive will be priced in
the $150 range.

Four versions of the Atari
XE computer will soon go
on sale. The basic XE com-
prises a 57-key keyboard.

The Atari 130ST comes with GEM and color.

five special-function keys, a
ROM cartridge slot, BASIC
in ROM, and four-voice
sound. Graphic resolution is
320 by 192 pixels. Atari's 11
graphics modes and Player
Missile Graphics are
provided.

The Model 65XE, with 64K
bytes of RAM, will cost
$120. The $400 portable
65XEP comes with a built-in

floppy-disk drive and a

5-inch monochrome monitor.
The 128K-byte 130XE will be
under $200. The 65XEM will

be outfitted with an eight-

voice music synthesizer chip.

Its pricing had not been
finalized at press time.

Contact Atari Corp., 1265
Borregas Ave., Sunnyvale,
CA 94086, (408) 745-5224.
Inquiry 600.

Sharp Computer Has Four-Color Plotter
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harp's PC-2500 portable

computer comes with a
four-pen color plotter that
draws graphs or text on
paper up to 4% inches wide.
The PC-2500 has 5K bytes of
battery-backed memory and
a 4-line by 24-character LCD.
Addressiphone-directory soft-
ware and BASIC are incor-
porated in ROM.

This notebook computer
has a low-power serial port
so that it can interface to
other Sharp peripherals; an
optional adapter can convert
this signal to an RS-232C
serial interface. An 8K- or
16K-byte battery-backed
RAM-card option expands

the PC-2500's data storage.
The 3-pound PC-2500 will

sell for less than $450. Con-

tact Sharp Electronics Corp.,

Integrated Software
or Ataris

eesses e0evs000ecentinibetane

nfinity, an integrated soft-

ware package for the
Atari's 800XL and XE series,
is made up of word-process-
ing, spreadsheet, file-man-
agement, graphics, and com-
munications functions. It
uses pull-down menus,
icons, split screens, and
context-sensitive help. Files
can be imported or ex-
ported in any of nine for-
mats, one of which lets you
transfer data over a local-
area network or through an
RS-232C port.

Developed by Matrix/Sys-
tems Group Corporation. In-
finity will be distributed for
the 800XL and XE by Atari.
Versions are also planned
for Atari’'s ST series and
other systems using Digital
Research’'s GEM operating
environment.

Contact Atari Corp., 1265
Borregas Ave.. Sunnyvale,
CA 94086, (408) 745-5224
Inquiry 601.

10 Sharp Plaza, Paramus, NJ
07652, (201) 265-5600.
Inquiry 602.

{continued)

PC-2500 9.7%

PC-1588A 34.2%

PC-1350 5.3%

PC-1261 20.6%

PC-1260  15.0%

T

PC1250A 15.3%

Sample output produced with the PC-2500's color plotter.
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WHAT'S NEW

LCS Technology Converts Monochrome CRT to Colorful Display

he 7-inch Liquid Crystal

Shutter (LCS) color-dis-
play component from Tek-
tronix provides a simple
means of converting a small
monochrome cathode-ray
tube (CRT) display into a
high-resolution color display
LCS technology uses neither
shadow-masks nor penetra-
tion phosphors to achieve
what is said to be excellent
contrast in high-ambient
light. inherent convergence,
and a larger usable viewing
area. all in a small, rugged
package.

The 7-inch LCS is made up
of a pi-cell liquid-crystal
switch wedged between a
pair of color polarizers and
a neutral polarizer. This is
combined with a mono-
chrome CRT using a phos-
phor that emits red and
green light. The polarizers
transmit polarized red and
green light along separate
axes, and the pi-cell either
passes the light with its
polarization direction
unaltered, or it rotates the
polarization direction by 90
degrees. This process is
dependent upon voltage
conditions

Color images are pro-
duced by alternating cur-
rents between the two color
fields so that one color,
then the next. is transmitted
in rapid-fire succession. This
switching is said to be so
rapid that your eye inte-
grates the two fields into a
single image. Combinations
of the two primary colors
can be achieved by varying
the CRT's beam current,
transmitting the information
to be displayed in both
colors simultaneously, and
by adjusting the relative in-
tensities of the two colors.

The pi-cell accomplishes
its fast switching by organiz-
ing liquid-crystal molecules
so that the necessary liquid
flow is in harmony with the
elastically induced rotation
of those molecules when
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Tekironix's LCS is said to have excellent contrast in high-ambient light

the applied voltage is
removed. This alignment
and thin cell spacing result
in a cell-switching speed

that ranges between 0.5 and

3.0 milliseconds. The pi-cell
functions as a half-wave

retarder. tuned for the wave-

length region of interest.
Cell spacing is in the 5- to
6-micrometer range with
tolerances and uniformities
of 300 nanometers.

The 7-inch LCS display will
work with either raster or
vector displays. and it ac-
commodates either magnetic
or electrostatic deflection
systems. The 7-inch LCS and
a complementary mono-
chrome CRT will be sold on
a contract basis only. The
single-unit price is $200;
volume discounts are of-
fered. Write on company let-
terhead to Liquid Crystal
Shutter, Tektronix Inc.. POB
500. M/S 02-100, Beaverton,
OR 97077. or call (503)
627-5000.

Inquiry 607.

32-bit Single-Board Computer Features National Chips
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oodspeed Systems of-

fers original equipment
manufacturers and systems
integrators the GS-32, a fully
equipped. 32-bit single-
board computer built with
National Semiconductor's
NS32000 microprocessors.
The manufacturer says that
to create a full system all
that you want is a power
supply. disk drives, and one
to four terminals because
the GS-32 has been de-
signed to eliminate the need
for a card cage and mother-
board.

A six-layer system. the
GS-32 comes with an
NS32082 memory-manage-
ment unit, an NS32081
floating-point mathematics
processor, an NS32201 tim-
ing and control device, and
a choice of 6-, 10-, or
14-MHz NS32032 central
processors. In addition, the
Zilog Z80 oversees the /O
subsystem.

Standard are three 16-bit
counter/timers, six RS-232C
serial channels with rates up
to 38,400 baud. a 24-bit
parallel 1/0O link configurable

% fococh

Y

W
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A power supply. drives, terminals, and the GS-32 create a 32-bit micro.

as a Centronics port, virtual
memory access up to 16
megabytes, and from 512K
to 2 megabytes of on-board
RAM. The floppy-disk inter-
face accommodates four
drives. All data transfers to
the GS-32's SCSI interface
are performed using a
dedicated DMA channel.

The GS-32 measures 13 by
15 inches. Single-unit pricing
begins at $5500. The
manual alone is $50. UNIX
4.1 will be available Contact
Goodspeed Systems Inc..
POB 29, East Haddam, CT
06423, (800) 243-8160.
Inquiry 608.

{continued)



Borland does it again:
SuperKey $69.95

Sure, ProKey™ is a nice little program. But when the people who brought you
Turbo Pascal™ and SideKick™ get serious about keyboard enhancers, you can
expect the impossible . . . and we deliver.

Total ProKey compatibility. Every Prokey Macro file may

SuperKey be used by SuperKey without change so that you may
capitalize on all the precious time you've invested.

\ Now your PC can keep a secret! Superkey in-

PrOKev - cludes a resident file encryption system that.uses

your password to encrypt and decrypt files, even

while running other programs. Two different en-
ALL FEATURES RESIDENT IN RAM AT ALL TIMES NO — lpstrlcbeier sl sl

- 1. Direct overwrite encryption (which leaves the

file size unchanged) for complete protection. At no

point is a second file that could be reconstructed by

an intruder generated. Without your secret password,

no one will ever be able to type out your confidential

letters again!

2. GOM or EXE file encryption which allows you to

encrypt a binary file into an ASClI file, transmit it through

aphone line as a text file and turn it back again into an ex-

ecutable file on the target machine (only of course if your

correspondent knows the secret password!). Now, you will

even be able to secretly exchange programs through Public
Builetin Board Systems or services such as CompuServe.

Totally memory resident at all times, gives
SuperKey the ability to create, edit, save and even
recall new or existing macro files anytime, even while
running another program.

RESIDENT PULL-DOWN MACRO EDITOR NO

RESIDENT FILE ENCRYPTION
YES

PROKEY COMPATIBILITY

DISPLAY PROTECTION

ABILITY TO IMPORT DATA FROM SCREEN

PULL-DOWN MENU USER INTERFACE

CONTEXT-SENSITIVE ON-LINE HELP SYSTEM Pull down macro editor. Finally, a sensible way to
create, edit, change and alter existing macro definitions.
Even while using another application, a simple keystroke
instantly opens a word-processor-like window where
you're allowed to see, edit, delete, save and
even attach names to-an individual macro
or file of macros, and much more.

DISPLAY-ONLY MACRO CREATION

ENTRY AND FORMAT CONTROL IN DATA FIELDS

COMMAND KEYS REDEFINABLE “ON THE FLY”

PRICE

Sorry ProKey !

Superb software at reasonable prices!
There is much more to SuperKey. Maybe the best
reason to buy SuperKey is that it is a Borland
International Product. Each one of our products is
the best in its category. We only believe in
absolutety superb software at reasonabie prices!

An offer you can’t refuse.

Whether you are a ProKey user or you've never used a
keyboard enhancer before, your boat has come in: until
June 1st 1985 you can get your copy of SuperkKey at this

& o o heck
special introductory price. AmOU"'( c gankDraft 5

yes! Pled copies:
nd me/ ‘
' CAB% tax)/
Get your PC a SuperKey today! ‘

/ payment  pate —
card EX p'
SuperKey is available now for your IBM PC, XT, AT, jr. and truly Name / Lo W
al

. . 5SS n
compatible microcomputers. SW name O
card *
B RmnD Software's Newes! Direction ‘ /_// g0 sales %
4113 Scotts Valley Drve city 2ip e ad US pank-

Scotts Valley. Calforma 95066 Cali
INTERNATIONAL  7ecex 1729 sute %p gm0 USd o
on€ L NOT era K dre!
d ent by D

Telep!

1BM is a registered trademark of International Business Machina Corporation. ProKey is a trademark
of RoseSoft. SuperKey and SideKick are trademarks of Borland International. Inc.

Inquiry 47
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WHAT'S NEW

Footmouse Frees Your Hands

The Footmouse doesn't need special boards or software

Multitasking, Multiuser DOS Runs with MS-DOS

ersatron is shipping the

Footmouse, a foot-
operated mouse for micro-
computers. The manufac-
turer notes that the primary
advantage of the Footmouse
is that it frees both your
hands for data input.

Footmouse reportedly

works with any software
package that uses a cursor.
It emulates the keyboard
cursor functions, yet it does
not interrupt normal cursor
operations. Footmouse plugs
between the keyboard and
the computer requiring

neither special boards nor
software support.

Presently available for the
IBM PC and IBM PC-compat-
ibles, versions of the Foot-
mouse for the Apple lle.
Macintosh, IBM PC XT and
PC AT Ivy, Compaq, and
RS-232C terminals will be
available shortly. The sug-
gested list price is $225.
Contact Versatron Corp., 103
Plaza St.. Healdsburg, CA
95448, (800} 443-1550; in
California, (800) 435-1550 or
(707) 433-8244.

Inquiry 609.
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multitasking, multiuser

operating system for
8086/8088 microcomputers
running MS-DOS has been
introduced by FORTH Inc.
Called polyFORTH 11, this
operating system gives you
the ability to run multiple
terminals. unlimited tasks,
and concurrent printer oper-
ations. The environment that
polyFORTH I creates is said
to be suitable for such in-
teractive, real-time com-
puter-control applications as
robotics, data acquisition,
image processing. and pro-
cess control.

Any number of asynchron-
OUS Processes running con
currently are supported by
polyFORTH Il. A company
spokesperson reports that
polyFORTH Il does not im
pose a cap on the amount
of users supported, although
this is subject to hardware
constraints. Further, the
spokesperson notes that
polyFORTH operates at rea-
sonable speeds. the rate of
which is dependent on the
number of processes
running.

Tasks can be assigned
private partitions, or they
may execute shared, re-
entrant routines. Active tasks
require as little as 100 bytes
of memory, and context
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switches need only 14 ma-
chine-language instructions.
Several configurations of
polyFORTH I, reflecting in-
creased capabilities and
support services, are
available for MS-DOS com-
puters. Level 3. which costs
5600, includes the operating
system. a FORTH turnkey
compiler, assembler, editor,

mathematics library, data-
base support system, utili-
ties, and source code for all
but the nucleus.

Priced at $3200, poly-
FORTH Il level 4 comes with
all the capabilities of level 3
as well as full system source
and the Target Compiler,
which is capable of generat-
ing applications that can be

Methods for Smalltalk Programming

€ 000000000000 eet00a000ceatecceciesnecnecsatacccccccnissccccces

Methods is a Smalltalk
program-development
system for the IBM PC and
compatibles running under
DOS versions 2.0, 2.1, or 3.0
Fully compatible with Xerox's
Smalitalk-80 language.
Methods includes nearly 100
classes, which are program-
ming tools that define the
structure and behavior of
abstract data types such as
integers and points.

Smalltalk, an extensible,
object-oriented language, is
suitable for simulation and
graphical user interfaces. For
a broader discussion of
Smalltalk, see the August
1981 BYTE.

Methods gives you access
to most of the source code
from which it is built. It has
more than 2000 routines, or
methods, that you can

browse through, put to use,
or modify. Primitive methods
can be implemented in
assembly language.

The user interface features
a character-mapped display,
pop-up menus, and exten-
sive use of color (mono-
chrome displays are sup-
ported). Your cursor keypad
is used as if it were a
mouse. Methods also comes
with a system transcript, file
editor, and a window for
debugging.

Methods requires 512K
bytes of RAM and a pair of
360K-byte disk drives or a
hard disk. Two manuals are
supplied. The suggested
price is $250. Contact
Digitalk Inc., 5200 West Cen-
tury Blvd., Los Angeles, CA
90045, (213) 645-1082.
Inquiry 611.

embedded in ROM or re-
compiling polyFORTH itself.
All polyFORTH I disks are
compatible with MS-DOS,
and its FORTH blocks are
maintained in data files.
Contact FORTH Inc.. 2309
Pacific Coast Highway. Her-
mosa Beach, CA 90254
(213) 372-8493.
Inquiry 610.

Peripheral Boosts
the Mac’s Versatility
acEnhancer from
Microsoft lets you add
three different peripherals to
Apple’'s Macintosh. Requiring
a single Macintosh RS-422
port, MacEnhancer gives
you two RS-232C serial
ports and a parallel printer
interface.

MacEnhancer arrives with
drivers for a number of
popular dot-matrix and
daisy-wheel printers and
with terminal-emulation soft-
ware for accessing informa-
tion services and bulletin
boards. Its list price is $249.
For further information, con-
tact Microsoft Corp., 10700
Northup Way, POB 97200,
Bellevue, WA 98009, (206)
828-7400.

Inquiry 612.
(continued on page 435)



Borland’s SideKick'
1984 ProductoftheYear’

Domestic Jales
ternational Sa es
Total Saies
.0.6.5,

are’s SideKick in action with Lotus® 1-2-3 running underneath. Data
15 been imported from Lotus to SideKick’s notepad, shown in the
wer portion of the screen. The notepad is a full-screen editor that lets
w import and export data; it utilizes WordStar commands to let you
nie- and date-stamp notes and save them to disk. The SideKick
ilculator, shown at the upper right, offers memory capability, nested
wrentheses, and the ability to convert decimal to hexadecimal or

nary. It even lets you transfer resulting figures to your underlying
plication.

The telephone
autodialer/direc-
tory places calls
for you via your
Hayes™-compatible
modem and locates
numbers from one
of the program’s
several directories.
Here the dialer is
running on top of
WordStar.

he-calendar can
:cord appoint-
ients, records
1d notes—yours
those of the
stire department
-up to the year
399, Here the
aler is running on
ip of Lotus.

The ASCH refer-
ence table, important
enough to be in every
manual, is now at your
fingertips at all times.
Here the screen shows
all windows, including
an ASCI! table running
over Lotus.

Software’s Newest Direction
4113 Scotts Valiey Drive

Scotts Vatiay, Califorma 95066
TELEX. 172373

BORLAND
INTERNATIONAL

ielected by InfoWerld as the most significant software product of the year.

Inquiry 48

The Critics’ Choice what more can we say?

“SideKick™ stands in the shadows behind whatever program you are using, ready
to jump forward when you need it. The program’s various functions use windows
that overlay the display you are working with and restore the screen when you are
through. The program contains a respectable word processor for note taking, a
dialer that your smart modem can use with your phone
list, a calculator for hexadecimal/binary/decimal
arithmetic, an appointment calendar and an ASCH
table for programmers . . . SideKick is a time-
saving, work-saving, frustration-saving bar-
gain. Having a programmer's calculator, an
appointment calendar, and a notepad at your
beck and call, no matter what program is
running, is the first big step to making the
paper and pencil obsolete.”

—Dan Robinson
of InfoWorld

And he’s not the only one talking:

Charles Petzold, PC Magazine: “In
a simple, beautiful implementation of
WordStar™’s block copy commands,
SideKick can transport all or any part
of the display screen (even an area
overlaid by the notepad display) to
the notepad.”

Jerry Pournells, BYTE: “If you use a
PG get SideKick. You'll soon become
dependent on it

Garry Ray, PC Week: “SideKick
deserves a place in every PC”
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Headaches 30%

Eye strain 55% -

Neck pain 15%

Back pain 43%
Hand/wrist

Shoulder problems 25% problems 18%




Computers cano
perform aswell as the
people who use them.

The chart below is disturbing.

[t shows the kinds of problems
computer users are having.
(Source: "Ergo-

‘Computer-induced | 1, mic Principles

| problems (%) in Office Auto-
Eye strain 55% | mation! Pub.1983
Back pain 43% by E.L.S. AB,
Headaches 30%

Shoulder 25% SwedBenf)
Hand/wrist 18% . ; €rore you
Neck pain 15% | dismiss them as
(Source: "Ergonomic trivial, consider
Principles in Office two things:
Automation” Pub. First. more
1983 by E.I.S. AB, !

Swsederil.) than twenty states

are now prepar-
ing legislation to protect computer
users from problems like these.

Second, it's not just a people
problem.

It's a business problem.

Because computers do what
they're told.

And if someone with a headache
or eyestrain is doing the telling, they're
likely to make mistakes.

Quite clearly, it’s in everyone's
interest to solve the problem.

You are not a machine.
As you would expect, computers
are designed by engineers.
They usually know a lot about

technology but very little about people.

And even less about ergonomics.

Which is why so many com-
puters are technically impressive yet
strangely unnatural to use.

Ericsson, in its very Swedish way,
has always believed that excellent
ergonomic design isn't a privilege.

It's a right.

That it isn't just a noble gesture.

That it's demonstrably good
business.

Because computers can perform
only as well as the people who
operate them.

It’s an attitude that has made
Ericsson No. 1 in Europe twice over:

As the giant of European tele-
communications.

And as the biggest European
workstation company by far.

(You couldn'’t ask for a better
marriage of technology for the future.)

Here is one example of how
Ericsson got there.

IBM is a trademark of International Business. Machines Corp.

It's the first of a whole range of
computers to be introduced in the
US.A.

The Ericsson P C.
It's Ergo-Intelligent.™

Ericsson has spent $300 million
tinding ways to make computers more
ergonomically intelligent.

Here are some of the results.

Ergo-Screen.”

Aspirin gets rid of a headache.
Ergonomics gets rid of the cause.

The characters are amber on a
specially developed low-fatigue back-
ground color.

Even the shape of the characters
was specially developed to allow easier
recognition of difficult to distinguish
letters like O and Q.

On the monochrome monitor, the
resolution is double that of IBM’s,
so clarity is remarkable.

You can even have text and
graphics at the same time.

Ergo-Arm.”
A computer is
designed for the
“average person. The aver-
age person is 5'9!" If you're
not that height, the computer
world has a simple answer.

It's your problem.

Ericsson disagrees.

Your monitor comes

with an Ergo-Arm that
lets you move and angle your screen
exactly where it suits you.

Far better than back pain,
wouldn’t you agree?

Ergo-Touch™

The keys are full-size and the
layout is ergonomically planned for
greater accuracy and speed.

Yet the keyboard is 20% more
compact and less than half the weight
of IBM's.

Even the cord is adjustable to suit
left- or right-handers.

Ergo-Color™
Even the color of the case is
ergonomically selected to be restful
to the eye over many hours.

Inquiry 142

Ergo-Space™
The system unit is one-
third smaller than IBM’s.
It even fits under your
desk in a special vertical rack.
So your desktop is your
own again.

IBM Compatible.

Many companies claim to be
compatible.

Some are. Some are stretching
the truth.

The Ericsson PC boasts the
highest compatibility rating there is.

It's operationally compatible.

You can take advantage of thou-
sands of PC-compatible programs
already available.

In fact, with the best-selling
software, program and data disks

are interchangeable with those of
the IBM PC.

Service. Not Excuses.
Ericsson wouldn't give you any-
thing less than on-site or carry-in
service.
The choice is yours.

3 Free Offers.
Ericsson will send you revealing
literature on ergonomics.
Also a detailed brochure on the
Ericsson PC.
And arrange a hands-on test if
you ask for it.

Call toll-free 1-800-FOR-ERGO.

ERICSSON =<

MARCH 1985 « BYTE 47



A-SK BYTE

Conducted by Steve Ciarcia
SEARCH AND REPLACE

Dear Steve,

In the December 1983 BYTE, Donald
Derksen requested advice in searching
sermons for specific text.

I am not certain that a program exists
to do a word search over anything near
100 megabytes. | have several word pro-
cessors, and each creates a temporary file,
almost as long as the original file, when
| try to bring it up. A 150K-byte sermon
in this case will require a 300K-byte disk
to access. To get WordStar to bring up a
150K-byte file, 1 go to lunch while it gets
its stuff in order. If I accidentally ask for
a global search, | go out and buy a case
of beer.

If WordStar could handle a file in the
megabyte range on a hard disk, presum-
ably the best Mr. Derksen could get would
be less than 50 megabytes on a 100-mega-
byte disk. Of course, since his workday
comes only once a week, the system could
grind away doing a global search.

I bought my computer for the sole pur-
pose of working my family tree, which is
200K bytes. Can you recommend any
simple “find and replace” word processors
for this job?

MARVIN KONOPIK
APO San Francisco, CA

| compared the times to search and
replace through a 120K-byte ASCII file
produced with Volkswriter Deluxe using
three different programs on the IBM PC.
These were one-word "find and replace”’
operations, and the word occurred 63
times in the file. The file contained 2900
lines of text.

WordStar version 3.3, in the nondocu-
ment mode, using the “QQ" QA N com-
mand to repeat the find/replace without
stopping, took 221 seconds. Using the
“QA NG to perform the same function
took 206 seconds.

Volkswriter Deluxe can handle some-
what larger files, since it puts the tem-
porary file on a different disk from the
main file. Volkswriter took 112 seconds
to perform the same operation on the
same file.

The real speed demon of the three is
Edlin, the line editor that comes with the
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IBM PC as one of the utilities included
with PC-DOS. This program could handle
only 1200 to 1300 lines at a time but per-
formed the find/replace operation in
about 10 seconds on each of three
1000-line segments. The whole operation
of loading the file replacing the strings,
and saving the edited file could be done
in about the time it takes WordStar or
Volkswriter to save the edited file.

Ediin file size is limited by its require-
ment to make a backup on the same disk
as the original file. It may handle larger
files than WordStar but not 200K bytes
as a single file on a 320K- or 360K-byte
floppy disk.

The most efficient method of finding
the lines containing a string is the DOS
2.1 Find function. This function found and
returned the line numbers and text of all
63 occurrences of the search string in 26
seconds, including time to read the Find
program into memory. Unfortunately, no
replace option is available.

Both WordStar and Volkswriter speeds
were limited by the disk-access speed,
since both programs keep only part of
the file in memory and transfer the over-
flow to a temporary disk file. Volkswriter's
higher speed appears to be due to using
a slightly more efficient method of using
the temporary "spill file’'—Steve

ATARI AND COMMODORE
Dear Steve,

In Yugoslavia it is hard to obtain infor-
mation about Atari and Commodore com-
puters. I shall be very grateful if you could
give me a few names and addresses of
Atari owners in your country so | could
exchange information.

| am also interested in names and ad-
dresses of firms selling software.

ROBERT DEvCIC
Zagreb, Yugoslavia

The Blue Book for the Atari Computer
and The Blue Book for the Commodore
Computer are two “where-to-find-it”
books covering software, hardware, and
accessories. These two books are avail-
able for $17.95 each from H&E Compu-
tronics Inc., 50 North Pascack Rd., Spring
Valley, NY 10977.

The Toronto PET Users Group offers ac-
cess to hundreds of public-domain pro-
grams and a monthly club magazine for
the Commodore 64. Membership for 12
months is $30 overseas and $20 in the
US. and Canada. A program and infor-
mation catalog is available for Si from
Toronto PET Users Group, 1912A Avenue
Rd., Suite I, Toronto, Ontario M5M 4RI,
Canada.

A number of magazines publish pro-
grams for the Commodore 64 and Atari
computers. They are mostly hobbyist
magazines with emphasis on entertain-
ment and programming techniques. See-
ing how someone else did it can be very
helpful to one learning about computers,
and, of course, contributions are wel-
come. Some of these magazines include

Analog
565 Main St.
Worcester, MA 01611

Compute! and Compute!'s Gazette
POB 5406
Greensboro, NC 27403

Run

Subscription Dept.
POB 954

Farmingdale, NY 11737

—Steve

ACOUSTIC MODEMS
Toie1oYore15a NoTeTolatels oraress wiateTessTeisTifiie #T TS goaimiais
Dear Steve,

I am the owner of an Atari 600XL home
computer with a 1027 printer and the 410
recorder. Is there a way to use an acoustic
modem without the aid of the Atari inter-
face box?

Also, is there a way to erase programs
stored on tape?

joN PAUL PARKER
Kansas City, MO

Most acoustic modems require a serial
interface, such as that provided by the
Atari 850. For disk users, the $49.95
R-Verter from Advanced Interface
Devices Inc., POB 2188, Melbourne, FL
32902, can be used instead of the Atari
850 to connect most modems and
RS-232C serial devices.

(continued)
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The picture in this ad is
actually an 18" by 24" col-

lector's item—an originally
commissioned museum-
quality print. This month, the
Gettysburg print is yours,
absolutely free, at most com-
puter stores that carry
Leading Edge Word
Processing

For the name of the dealer
nearest you, give us a call at
1-800-343-3436,
(617) 449-4655.

LEADING EDGE

LEADING FDGE PRODUCTS, INC
SUTTWARE DIVISION
20 HIGHEAND CIRCLLE
NEEDHAM HEIGHTS MA 02194

WORD PROCESSORS AT THE LEADING EDGE

Ah, the great ones . ..

They organized their ideas, their intui-
tions, their idioms. They set them down,
sorted them out, arranged them and
re-arranged them till they came out right.

They used small scraps of paper to
record huge hunks of Truth; primitive
tools to produce profound prose. But
when the words finally went forth, they

made indelible marks on all who read
them.

The amazing thing is that these mon-
umental processors of words, did it

without the benefit of monumental help.

Like Leading Edge Word Processing:
the easiest to use, yet most potent
piece of software ever created to take
full advantage of all the power inherent,
but until now un-tapped, in today's

most sophisticated personal computer.
{Like the IBM® PC and the even faster
and more powerful Leading Edge™ &
ATET)

The heart and soul of it is a 5/4”
floppy disk, elegantly logical instruction
manual and documentation . . . every-
thing. And what you end up with is
word processing at the leading edge.

LEADING EDGE" WORD PROCESSING FROM $100

IBM IS A REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CORPORATION.
LEADING EDGE IS A TRADEMARK OF LEADING EDGE PRODUCTS, INCORPORATED

Inquiry 206
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|EEE-488 Interfaces and
Bus Extenders For:

IBM PC, PCjr
& COMPATIBLES

DEC UNIBUS, Q-BUS
& RAINBOW 100

MULTIBUS, VMEbus
STD & $-100

Full IEEE-488 functionality, with the most com-
prehensive language and operating system cover-
age in the industry. It takes experience to make
|EEE-488 systems work with nearly 4000 devices
available from more than 500 different manufac-
turers, and experience is what enables National
Instruments to take the GPIB to the
second power and beyond.

Your personal guarantee of unsurpassed
customer support and satisfaction.
CALL 1-800-531-GPIB for instant access
1o 100 + man-years of GPIB experience.

W

12109 Technology Bivd.
Austin, TX 78727
1-800-531-5066  512/250-9119
Telex: 756737 NAT INST AUS

IBM and PCjr are trademarks of International Business Machines, MULTI-

of Digital E Ci

&

BUS is a trademark of Intel, DEC. UNIBUS, Q-BUS, and Rainbow 100 are
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Interfacing a direct-connect modem is
easier. Two units are available that plug
into Joystick Port 2. The $149.95
MPP-1000C from Microbits Peripheral
Products, 255 West Third St., Albany. OR
97321, is a direct-connect auto-dial/auto-
answer modem that comes with Smart
Terminal, a cartridge containing many
features useful for uploading and
downloading.

Volksmodem ($79.95 plus cable) from
Anchor Automation, 6913 Valjean Ave.,
Van Nuys, CA 91406, is another product,
but it does not offer the auto-dial/auto-
answer capability.

Erasing a program stored on a cassette
is accomplished the same way that an
audio program is erased. Position the
tape, then press Record and Play. Since
nothing is being transmitted, blank infor-
mation is recorded on the tape, effective-
ly erasing it.—Steve

C64 RS-232C PORT

Dear Steve,

The Commodore 64 has a built-in serial
interface. but it uses TTL {0-5V) signal
levels instead of the +12V levels needed
by ElA-compliant modems. The C64
‘USER PORT" is a 24-line male edge con-
nector that brings out 9 V AC as well as
the TTL signals. It would seem fairly
straightforward to rectify the 9 V AC for
ElA-level supplies and use a couple of
RS-232C line driverfreceivers like the
MC1488 and MC1489 (Radio Shack parts
276-2520 and 276-2521) to make a true
RS-232C modem interface.

PETER F. KLAMMER
Golden, CO

It is fairly straightforward to achieve
RS-232C levels on a Commodore 64. In
fact, an article on this subject appeared
in the May 1983 BYTE. "The Enhanced
VIC-20, Part 4: Connecting Serial
RS-232C Peripherals to the VIC's TTL
Port” by joel Swank describes a method
very similar to the one you suggested.
While written for the VIC-20, the applica-
tion is identical for the Commodore 64
computer.—Steve

CODE TRANSLATORS

Dear Steve,

| am looking for a program that converts
the instructions of the program (i.e., con-
verts Z80 assembly-language commands
to 8088 assembly-language commands)

If you could inform me of any program

that can accomplish this task, [ would be
most grateful.

CHRIS DIETRICH

Vestal, NY

Converting the instructions of one
microprocessor to another requires an
emulator program. Such programs must
not only convert machine-language in-
structions but must translate the ad-
dresses of any ROM routines that are
used. They must, therefore, be machine-
specific. I am not aware of such a pro-
gram to convert from Z80 code to 8088
code.

Hardware implementations are more
popular. Auxiliary processor boards are
available to run programs written for
other microprocessors. Two such boards
are

Big Blue ($595) from
Quality Computer Services
3 Quces Dr.

Metuchen, Nj 08840

(201) 548-2135

Baby Blue CPU Plus ($600) from
Microlog Inc.

222 Rt. 59

Suffern, NY 10901

(914) 368-0353

Both units feature a Z80 processor and
will allow CP/M-80 programs to be run on

an IBM PC.—Steve

RAM FOR ROM

ssssssssscsssscnsssssscsintiasevdtasseie

Dear Steve,

| bought a four-function bare board for
my Apple Il that provides two serial and
two parallel ports. The board comes with
a rudimentary communications program
and no program that | can use with my
serial printer. My problem is that | need
a method to develop and debug software
before burning it into a 2716 EPROM that
will reside on board.

Recently, | saw an article that said that
the 6116 is pin-compatible with the 2716.
Can the 6116 RAM be used as a direct re-
placement for the 2716 EPROM, or is a
modification required? 1 have in mind a
modification that California Computer
Systems provides on its 7710A asynchro-
nous serial card. On that card. the firm-
ware is on two 2 56 by 4-bit ROMs. Quoting
from the documentation, the ROMs are
“equipped with a power-down feature like
the 8304B. Should you desire to develop
your own software, you may substitute

(continued)



o
Master Piece is the most versatile
accessory ever made for IBM Per-
™ sonal Computers. Master Piece

combines the four most popular

IBM® accessories into one elegant
u S e Owel a accessory offering the most con-
venience and best value available.

A SWIVEL BASE

[ J [ J
The Master Piece has a swivel so
you can adjust the viewing angle of
L your monitor with just the touch of

afinger. Since the Master Piece
swivels with your monitor, its
switches and static control are in
front of you at all times.

FIVE SWITCHED OUTLETS

Stop searching for outlets to plug
in your peripherals. Master Piece’s
five outlets put your entire system
at your fingertips. Power up with
the "Master” switch, then use the
individual switches to control your
peripherals. Touch the "Master”
switch to shut down and you'l!
never accidentally leave your pe-
ripherals running overnight.

SURGE SUPPRESSION
CIRCUITRY

Power surges, spikes and line noise
are responsible for 70-90% of all
PC malfunctions. They can wipe out
memory in your PC. taking hours of
hard work with them. They can zap
your delicate chips, sending your
PC in for costly repairs. Master
Piece clips surges and spikes at a
safe level. You end up with an IBM
that's more accurate and reliable.

STATIC PROTECTION

Even you are a threat to your IBM.
During the day you build up static
charges—as much a threat to your
PC as surges and spikes. Master
Piece offers an elegant alternative
to expensive and unsightly static
mats. Just touch its nameplate be-
fore you begin work and static
charges are grounded.

if you bought these accessories
separately, you could spend more
than $200. Master Piece's recom-

= = mended retail price is under $150.
m L = ' Available now from IBM dealers

|
s BT -
I - == .
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r,..\ KENSINGTON™
WY MICROWARE

251 Park Avenue South
New York, NY 10010
(212) 475-5200 Telex: 467383 KML NY

Trademarks: Master Piece/Kensington Microware Ltd
IBM/international Business Machines
© 1984 Kensington Microware Ltd.




NEW AMBER CRT'S

Eﬂiminates strobe, flicker, and eye fatigue

EMade with Lead/Strontium impregnated
glass that stops X-ray emission

Available in slow decay green or medium decay

“turopean Amber” (the standard in Europe)
Eﬂlgh -confrast double dark face
w glass that also cuts U.V. radiation
Zhbe face is etched to stop glare

Ideal for word Igrocessmg and t!)rogrummmg,
yet fast enough for games and graphics

EWarranted for one full year against

manufacturing defects or tube failure

Now, you can easily upgrade your monitor to
exceed Furopean standards for persistence and
color with the installation of a Langley-St.Clair
Soft-View™ CRT! Available for the TRS-80;"
TeleVideo Kaypro* Heath DEC Zemth"‘
IBM PC" Apple W™ and o wide variety of
other monitors.

TO ORDER:

Comes with a 30 day money back
guarantee

BEasdy installed (comes with pre-
mounted hardware)

Your new amber
CRT is easil

installed witl

o screwdriver

and a socket.

Call now to order your Soft-View™

CRT from Langley-5t.Clair—$99.95
Plus 7 for packing and UPS Shipping ($17 for Over-
seas, Parcel Post, or UPS 8lue Label). Add sales tax
where applicoble. Visa/MuosterCard orders welcomed

o oLangley -St.Clair

Instrumentation Systems, Inc.
132 W. 24th St., New York, NY 10011
In New York call 212 989-6876

CALL 800 221-7070
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PC FORTH™

IBM PC & XT,
HP-150,
Macintosh,

Apple I,
CompuPro,

Sage & CP/M-68K,
Wang PC,

All CP/M and

MSDOS computers.

Try the professional language offering
the utmost perfarmance in the shortest
development titrie. Transport your ap-
plications betwéen any of our enhanced
83-Standard compilérs or expanded
32-bit versjons.

selection o;
native code compilers, cross-compilers,
math coprocessor support, and B-Tree
file managers. All fully supported with
hotline, updates, and newsletters.

IChodse from our wide
progfamming tools including

Laboratory Microsystems Incorporated ’ 3
Post Office Box 10430, Marina del Rey, CA 90295 ’
Phone credit card orders to (213) 306-7412
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RAMs (2112s) for the ROMs. If you do so,
the memory power-down feature must be
disabled and the R/W line enabled to the
RAMs. One jumper wire will do this” |
have used this card with RAMs and found
it very flexible. As | have both my printer
and communication drivers on disk, I can
easily download whatever is needed. But
as | expect to do more communications,
| would prefer to have both residing in
memory. The new card gives me this
capability.

If the direct replacement is unworkable,
| would appreciate you outlining the modi-
fication that would provide me with a
pseudo emulator,

BASIL JOHNSON
Ottawa, Ontario, Canada

Although I know of no commercially
available EPROM emulators for the
Apple II, a few articles have been pub-
lished on how to build your own. One re-
cent one appeared in the November
1983 issue of inCider magazine. 'Apple
EPROM Emulator” by Douglass Ortman
describes the construction of an
emulator using 2K bytes of RAM to
simulate a 2716 EPROM.

Another source for instructions on
making your own EPROM emulator is the
book The Custom Apple & Other
Mysteries by Hofacker & Floegel, pub-
lished by 1JG Inc., 1953 West IIth St.,
Upland, CA 91786. This book is currently
available in many bookstores and retails
for $24.95. Chapter 5 consists of direc-
tions for building an EPROM/RAM board
with four banks of 2K bytes each. A com-
bination of 2716s or EPROM-compatible
RAMs (e.g., 6116s) may be used. Instruc-

| tions are also given for the necessary

jumpers when using RAMs.—Steve

COMPUTERIZED HOME
Dear Steve,

Even though your articles in BYTE are
somewhat above me, | find them in-
triguing. My data-processing knowledge
makes the software concepts understand-
able, but my engineering and electrical
background is lacking.

1 am in the process of designing a ranch
house and would like to wire the house
for as much computer control as possible
Is it to my advantage to wire the house,
or should | look toward a BSR-controlled
house? If you suggest wiring, what type
of wire is needed? | currently do not own
a computer but plan on purchasing one
after the house is complete. Any help that

(continued)



Why Professionals Choose Aztec C

AZTEC C compilers generate fast, compact
code. AZTEC C is a sophisticated development
system with assemblers, debuggers, linkers,
editors, utilities and extensive run time libraries.
AZTEC C is documented in detail. AZTEC C is
the most accurate and portable implementation
of C for microcomputers. AZTEC C supports
specialized professional needs such as cross
development and ROM code development.
MANX provides qualified technical support.

AZTEC C86/PRO

for the IBM AT and PC/XT

AZTEC C86/PRO provides the power, portabili-
ty, and professional features you need to
develop sophisticated software for PC DOS, MS
DOS AND CP/M-86 based microsystems. The
system also supports the generation of ROM
based software for 8088/8086, 80186, and 80286
processors. Options exist to cross develop ROM
code for 65xx, 8080, 8085, and Z80 processors.
Cross development systems are also available
that target most micro computers. Call for infor-
mation on AZTEC C86/PRO support for XENIX
and TOPVIEW.

POWERFUL — AZTEC C86/PRO 3.2 outper-
forms Lattice 2.1 on the DHRYSTONE
benchmark 2 to 1 for speed (17.8 secs vs 37.1)
while using 65% less memory (5.8k vs 14k). The
AZTEC C86/PRO system also compiles in 10%
to 60% less time and supports fast, high volume
/0.

PORTABLE — MANX Software Systems pro-
vides real portability with a family of compatible
AZTEC C software development systems for PC
DOS, MS DOS, CP/M-86, Macintosh, CP/M-80,
APPLE // +, lle, and /ic (NIBBLE - 4 apple rating),
TRSDOS (80-MICRO - 5 star rating), and Commo-
dore C64 (the C64 system is only available as a
cross compiler - call for details). AZTEC
C86/PRO is compatible with UNIX and XENIX.

PROFESSIONAL — For professional features
AZTEC CB86/PRO is unparalleled.

Fuli C Compiler (8088/8086 - 80186 - 80286)

Macro Assembler for 8088/8086/80186/80286
Linkage Edltor with ROM support and overlays

Run Time Libraries - object libraries + source

DOS 1.x; DOS 2.x; DOS 3.x; screen 1/O; Graphics;
UNIX I1O; STRING; simulated float, 8087 support;
MATH; ROM; CP/M-86

s Selection of 8088/8086, 80186, or 80286 code genera-
tion to guarantee best choice for performance and
compatibility

MANNX

TRS 80 RADIO SHACK TRS DOS is a trademark of TANDY.
APPLE DOS MACINTOSH is a trademark of APPLE.

Inquiry 224

e Utility to convert AZTEC object code or libraries to
Microsoft format. (Assembly + conversion takes
less than hailf the time as Microsoft's MASM to pro-
duce MS object)

e Large memory models and sophisticated memory
management

s Support products for graphics, DB, Screen, & ...

e ROMable code + ROM support + separate code and
data + INTEL Hex Converter

* Symbolic Debugger & Other Utillties

e Full Screen Editor (like Vi)

e CROSS Compliers are available to APPLE //, Macin-
tosh, CP/M-80, TRSDOS, COMMODORE C64, and
ROM based 65xx, and 8080/8085/280

* Detailed Documentation

AZTECCBB/PRO-AT .........viiiiieiie i $500
(configured for IBM AT - options for 8088/8086)

AZTECC86/PRO-PC/XT ... ....oviiiinnnn. $500
(configured for IBM PC/XT - options for 80186/80286)

AZTEC C86/BAS includes C compiier (smalt model only),
8086 MACRO assembler, overlay linker, UNIX, MATH,
SCREEN, and GRAPHICS libraries, debugger, and

editor.

AZTEC CB6/BAS ........ $199
AZTEC C86/BAS (CP/M-86) ..$199
AZTEC C86/BAS (DOS + CP/M86)............... $299
UPGRADE to AZTECC86/PRO ........... -.$310
C-TREE Databasewithsource ........... ..$399
C-TREE Database{object) . ..................... $149

CROSS COMPILERS
Cross Compilers for ROM, MS DOS, PC DOS, or CP/M-86
applications.

VAX->8086/80XXXCros$s . ..................... $5000
PDP-11->8086/80XXXCroSS ................... $2000

Cross Compilers with PC DOS or CP/M-86 hosts are $750
for the first target and $500 for each additional target.
Targets: 65xx; CP/M-80; C64; 8080/8085/280; Macintosh;
TRSDOS; 8086/8088/80186/80286; APPLE //.

AZTEC C68K
— for the Macintosh

For power, portability, and professional features
AZTEC C68K-c is the finest C software development
system available for the Macintosh.

The AZTEC C68K-c system includes a 68000 macro
assembler, a linkage editor, a source editor, a mouse
based editor, a SHELL development environment, a
library of UNIX I/O and utility routines, full access and
support of the Macintosh TOOLBOX routines, debug-
ging aides, utilities, make, diff, grep, TTY simulator with
upload & download {source supplied), a RAM disk (for
512K Mac), a resource maker, and a no royalty license
agreement. Programming examples are inciuded. (Over
600 pages of documentation).

AZTEC C68K-c requires a 128K Macintosh,
and two disk drives (frugal developers can make
do with one drive). AZTEC C68K supports the
512K Macintosh and hard disks.

AZTEC C68K-c (commercial system) . ............ $500
AZTEC C68K-p (personalsystem). ............... $199
AZTEC C68K-p to AZTEC C68K-cupgrade ......... $310

For Technical Support

Aztec The Most Powerful C

for the IBM AT e MACINTOSH ¢ MS DOS « CP/M-80 « ROM APPLICATIONS
IBM PC/XT o APPLE /] « CP/M-86  TRSDOS ¢ CROSS DEVELOPMENT

MacC-treedatabase .......................... $149
Mac C-tree databasewithsource ................ $399
Lisa Kt (Pascal to AZTEC C68k object converter) ..$ 99

AZTEC C65

— for the APPLE //
“...The AZTEC C-system is one of the finest software
packages | have seen...” NIBBLE review, July 1984.
The only commercial C development system available
that runs native on the APPLE I+, lic, and lle, the
AZTEC C65 development system includes a full floating
point C compiler compatible with UNIX C and other
MANX AZTEC C compilers, a 6502 relocating assem-
bler, a linkage editor, a llbrary utility, a SHELL develop-
ment environment, a full screen editor, UNIX I/O and
utility subroutines, simple graphics, and screen func-
tions.

AZTEC C65 (Apple DOS3.3)............viinnnn $199
AZTEC C65/PRO (Apple DOS + ProDos) .......... $350
(call for availability)

AZTEC C Il/PRO

— for CP/M-80

The first member of the AZTEC C family was the
CPIM-80 AZTEC C compiler. It is “the standard” com-
piler for development on CP/M-80. The system includes
the AZTEC C |l C compiier, an 8080 assembier, a linkage
editor, an object librarian, a full library of UNIX I/O and
utility routines, CP/M-80 run time routines, the SMALL
library {creates modules less than 3K in size), the fast
linker for reduced development times, the ROM library,
RMAC and MB80 support, library source, support for
DRI's SID/ZSID symbolic debugger, and more.

AZTECCIIWPRO ... - ..o ... Coee....8349
AZTEC CIBAS «cnx zemmes s aes conn saimn s w999
C-TREE Database withsource .................. $399
C-TREE Database in AZTEC objectform .. .. ...... $149

AZTEC C80
— for TRSDOS (Radio Shack Model 1l & 4)

“I've had a /ot of experience with different C compilers,
but the Aztec C80 Compiler and Professional Develop-
ment System is the best /'ve seen:" 80-Micro, Decem-
ber, 1984, John B. Harrell IlI

This sytem has most of the features of AZTEC C Ii for
CPIM. It is perhaps the best software development
system for the Radio Shack Model IIl and IV,

AZTEC C80 model 3 (no floating point) ... ....... $149
AZTECC80 modeld(full) ............... .. ..... $199
AZTEC C80/PRO (full for model 3and 4). .

To order or for information call

800-221-0440

(201) 530-7997 (NJ and outside U.S.A.). Or write: MANX
SOFTWARE SYSTEMS, P.O. Box 55, Shrewsbury, N.J
07701

SHIPPING INFORMATION - Standard U.S.
shipment is UPS ground {(no fee). In the U.S.
one day shipment is $20, two days is $10.
Canadian shipment is $10. Two days ship-
ment outside the U.S. is by courier and is
freight coilect.

(Bug Busters) call: 201-530-6557
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inquiry 301 for Dealers.
Inquiry 302 for End-Users.

Robotic Development
System Using IBM PC/Apple lle

IBM PC/XT Version $792  Apple Il/lle Version $420
e | 432 |/0O stepper controller
e 32 digital I/0

Digital 1/0 accessories, power supply and higher power size 34
stepper motor system are available.

e A6 T/D stepper controller
e 32 digital I/0 available

"R ROGERS LABS

2727-E So. Croddy Way, Santa Ana, CA 92704

(714) 751-0442
TELEX 681393
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Put labels
on your list.

"

Next time you shop for computer supplies, pick up a pack of
Avery’s new self-adhesive labels. By putting all your address
lists on labels, you get more done in less time. Name badge
labels, shipping labels, piggybacks and new clear labels are
also available.

The labels are designed especially for micro computers.
And they’re packaged to fit neatly behind your printer. Look
for them wherever you buy computer supplies.

& Avery Label |

An Avery International Eompang

Business Systems Division

Inquiry 37 for Dealers.
Inquiry 38 for End-Users.

ASK BYTE

you can give me will be greatly appre-
ciated. Thank you.
Rick BuccHI
Plainville, CT

With the almost daily announcement
of some computerized device, it makes
sense to provide a means for installation
in the home. However, it is difficult to
know what devices will ultimately be
required.

A safe approach would be to string
twisted pairs of cables throughout the
house to enable connection of any
device. The twisting will offer a means of
noise rejection without the expense of
shielding, but shielded twisted pair is bet-
ter. A 75-ohm coaxial cable, run along
with the twisted pairs, will allow for cable
television. monitors. terminals, or high-
frequency devices.

As you know, | am interested in com-
puterized control of the home. Beginning
in April, I will present an article using the
BSR home controllers for controlling all
the functions in a home. Watch for it!
—Steve B

Between Circuit Cellar Feedback. personal ques-
tions, and Ask BYTE. | receive hundreds of letters
each month. As you might have noticed, at the end
of Ask BYTE 1 have listed my own paid staff. We
answer many more letters than you see published,
and it often takes a lot of research.

If you would like to share the knowledge you have
on microcomputer hardware with other BYTE
readers, joining the Circuit Cellar/Ask BYTE staff
would give you the opportunity. We're looking for
additional researchers to answer letters and gather
Circuit Cellar project material.

If you're interested, let us hear from you. Send
a short letter describing your areas of interest and
qualifications to Steve Ciarcia, POB 582, Glaston-
bury, CT 06033.

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 nag-
ging problem? Send vour inquiry to
Ask BYTE
o Steve Ciarcia
POB 582
Glastonbury. CT 06033
Due to the high volume of inquiries. personal
replies cannot always be given. All letters and
photographs become the property of Steve Ciar-
cia and cannot be returmed. Be sure to include
"Ask BYTE" in the address.
The Ask BYTE staff includes manager Harv
Weiner and researchers Bill Curlew, Larry
Bregoli, Dick Sawyer. and leannette Dojan.
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Your small business compu- OF OWER ances and failures. Sola SPS
ter can give you the power to j 4 [ provides clean, regulated AC

raise your productivity. But
first you have to control the power you give it.
Because even the slightest dip or surge of elec-
tricity can result in a shocking surprise. An instant
loss of important data or misinformation. Even
worse, a total power line failure can create
department devastation. .. a total system crash.
You can't afford errors, delays and other
problems. After all, you've investedin a
computer to increase efficiency.
But now there's a solution you can af-
ford The Sola SPS. This economical,
UL listed Standby Power System
is designed to protect personal,
micro and mini computers
from AC line disturb-

Write for free literature. 1717 Busse Hwy., Elk Grove Village, IL 60007 (312) 439-2800

power to your computer when
your power line experiences irregular voltage. Line
dips or line surges are immediately converted to
proper voltage. When the AC line is present, the
SPS filters power to eliminate electrical noise.
And when the AC line fails, the SPS goes into full
action, providing precise AC power to the load from
its internal battery. So the only noise you'll hear
is the sound of performance. There's no maint-
nance. No installation. No kidding. Just
plugitin and turn it on. Why let your

productivity rise and fall with your
power? The solution is as simple
as SPS. The standby
system that Sola
stands behind.

A UNITDF GENERAL S'I-BNALQ
-

SOLA
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Diskettes

Double Sided * Double Density

48 TPI* Soft sectored

10 5% inch diskettes

CERTIFIED €RROR FREE




- NEW
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NEW KODAK DISKETT




CLUBS & NEWSLETTERS

® MEDICAL COMPUTING
BBS—The Minnesota
Medical Computing Consor-
tium (MMCC) operates a
24-hour bulletin-board
service at (612) 434-6315,
focusing on medical com-
puting issues. The consor-
tium also offers shows and
tutorials. The $15 annual
membership fee includes a
subscription to the bimonth-
ly newsletter. Write David De
Fontaine, 2221 Southeast
University Ave., Minneapolis,
MN 55414

® BBS STARS IN
CALIFORNIA—KAY *FOG,
affiliated with the First
Osborne Group (FOG) of
Daly City, California. is a
24-hour remote bulletin-
board service (RBBS) and
RCP/M with 10 megabytes of
hard-disk storage area for
public-domain software.
Because there are no access
charges, it is open to the
general public. FOG
members can register on
line; nonmembers register
through the mail. To contact
the KAY*FOG sysop. call
Bond Shands at {415}
285-2687. For details about
FOG, contact the First
Osborne Group, POB 3474,
Daly City. CA 94015, (415)
755-4140.

@® MPX-16 USERS NEWS-
LETTER—Owners of the
Micromint MPX-16 single-
board computer have
formed a newsletter to share
solutions to problems. It is
produced every other month
and has an annual subscrip-
tion fee of $5 ($10 over-
seas). Send a self-addressed,
stamped envelope to
Michael Bamberg, 1059
Northwest Darnielle St.,
Hillsboro, OR 97124, or call
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(503) 640-5926 in the
evening.

® COMMODORES IN BCS
Members of the Boston
Computer Society's (BCS)
Commodore Users Group
meet regularly to witness
demonstrations and produce
Sprite. a bimonthly newslet-
ter. It contains reviews,
group news, and articles.
Subscription is free with
membership in BCS. Contact
Rod LaFond, Commodore
Users Group, Boston Com-
puter Society, One Center
Plaza. Boston, MA 02108,
(617) 367-8080.

® THE QUICK BROWN BOX
The Southern California
Digital Group Computer
Society meets at | p.m. on
the second Saturday of
even-numbered months in
the Los Angeles metro-
politan area. The $7.50 an-
nual dues cover the costs of
producing and mailing a
newsletter that features club
news and items of interest
for users of Digital Group
computers. Contact Fred
Sutton, 1230 South Helberta
Ave., Redondo Beach, CA
90277. (213) 316-4406.

® APPLE CART IS FIVE
The Apple Cart Special In-
terest Group of American
Mensa. now in its fifth year,
produces a bimonthly
newsletter about Apple 1
and Macintosh computers
and operates a software ex-
change. Members of Mensa,

the American branch of the
international high-IQ society,
pay $6 in annual dues; all
others pay $8. Send a self-
addressed, stamped
envelope to C. Brandon
Gresham Jr., The Apple Cart,
Bin "R"—Project 5810-1,
Pasadena, CA 91109.

® FOR LAWYERS AND
VENDORS—The Lawyers
Microcomputer Users Group.
LAW MUG. holds monthly
meetings. runs a BBS at
(312) 280-8180, and pro-
duces a monthly newsletter.
Vendors are invited to join.
Annual dues are $50. plus a
one-time sign-up fee of $75.
The $125 fee includes an an-
nual newsletter subscription.
Contact Paul Bernstein. Apt.
2102 B. 333 East Ontario St.,
Chicago, IL 60611, (312)
782-8400.

@® BRIDGE THE GAP

The Fifth Generation Group
is a forum for discussions,
projects, and presentations
of fifth-generation computer
systems. Members meet in
the Silicon Valley. Contact
Kingsley Morse Jr., Fifth
Generation Group, 1930
Park Ave. #12, San Jose, CA
95126, (408) 296-3316.

® SANYO IN CO

The Sanyo Computer Club
of Colorado Springs, Col-
orado. meets on the second
Monday of every month.
The members produce a
monthly newsletter, and
membership is open to

CLUBS & NEWSLETTERS is a forum for letting BYTE readers know what
is happening in the microcomputing community. Emphasis is given to elec-
tronic bulletin-board services, club-sponsored classes, community-help projects,
field trips, and other activities outside of routine meetings. We will continue
to list new clubs and newsletters. Allow at least four months for your club's
mention to appear. Send information to BYTE, Clubs & Newsletters, POB

372. Hancock, NH 03449,

everyone. Annual dues are
$15. Contact Don Ruokonen.
11930 Northcliff Rd.. Elbert,
CO 80106. (303) 495-3815,
or Norman Martell, 6651
Metropolitan St.. Widefield,
CO 80911, (303) 392-9826.

® INVITE THE CHAMPION
The Champion Users Group
has special utilities and in-
dividually written routines
that can be used in conjunc-
tion with Champion, the
compiled version of the ac-
counting program written in
dBASE II. Contact with other
licensed users across the
country is welcome. A sub-
scription to the bimonthly
newsletter is included with
the $35 annual membership
fee. Contact Jerry Schwartz
on The Source at STA373 or
at the Champion Users
Group. POB 724921, Atlanta,
GA 30339, (404) 952-7336.

@ SOCIETY FOR
ENGINEERS—The American
Society for Engineering
Management (ASEM) serves
the public interest by ad-
vancing engineering man-
agement in theory and prac-
tice, maintaining a profes-
sional standard for its
members, and promoting
the development of engi-
neering management
through meetings, contacts.
reports, papers, discussions,
and publications. Annual
membership is $35. For an
additional $20, you can
receive Engineering Manage-
ment International, a quarterly
publication from Elsevier
Science Publishing. To see if
you are eligible for member-
ship, contact Daniel Bab-
cock. American Society for
Engineering Management,
301 Harris Hall, University of
(continued)



WHY IS OUR WORKSTATION
DATA ACQUISITION SYSTEM
@ THE COMPLETE SOLUTION?

Keithley DAS’ Series 500 workstation data acquisition sys-
tem is the complete solution to your control and measure-
ment needs, present and future. Even a basic configuration
provides enough power and capacity for most lab and test
bench applications. As your needs become greater, you can
set it up to perform more complex or varied operations later
on. The key is: you configure it for your needs, whenever = 4
you need to. B

software environment in transducers: thermocouples, strain
charge of both interfaces. auges and RTDs; pulse counting;

For special needs, there’s §-20 mA current loop input and output;
our Chem500 analytical direct switching and sensing of AC
chemistry software pack- and DC power lines; and programma-
age for chromatography, ble excitation for transducers. All with
spectroscopy, thermal  full software support.

analysis and colorim-

etry’ And the Seris ALL THIS, BACKED
5001 aso supported o BY KEITHLEY
QUALITY.

Behind the Series 500 is Keithley’s
40-year reputation for engineering
excellence and low-level mea-
surement expertise. We
designed it to provide the
least noise, the highest
accuracy and the great-
est thermal stability of
any PC-based data
acquisition system.

First of all, the Series 500 sup- ;

@ ports the PCs most commonl by the Macmillan
used in lab and R&D work: the IBM PC, ~ ASYST™ and Lab Note-
PC-XT and Portable PC; the Apple 11+ book™ software packages.
and Ile; and the Compaq Portable. We

even support the 8087 coprocessor. A CHOICE OF
A CHOICE OF o FUNCTIONS.

With the Series 500, you can

® SOFTWARE. choose from a larger library

AA CHOICE OF PCs.

Our Soft500 package was written to of plug-in function cards . _#

give beginners the accessibility and than any other ‘ BACKED BY
ease of use they need to get results, yet company

it also offers more experienced users offers. o KEITHLEY

SUPPORT, TOO.

We haven'’t provided a complete
solution unless we provide com-
lete support. And we do. Your Series
00 comes with a one-year full war-
ranty and 90 days’ free software coun-
seling. Most important, Keithley DAS
provides you with a toll-free applica-
tions hot line, for the times you need a
helping hand.
For a demonstration or more informa-
tion, call us toll-free at 1-800-552-1115.
In Massachusetts call 617-423-7780.
Or write us at Keithley DAS,
349 Congress Street, Boston, MA 02210.
B For literature on the Series 500,
circle Reader Service Number 198.

Series 500

the depth and extra facilities necessary
for more complex applications. Facili-
ties like high-speed sampling, data
storage, graphics, statistical analyses
and memory-mapped 1/O for high-
speed data transfer. Our unique inter-
rupt-driven architecture allows data
acquisition in the background and
simultaneous real-time analysis, control
and display in the foreground. What's
more, with our new Plus500 interface,
you can also connect IEEE-488 instru-
ments to your PC and put the same

modules; isolated and non-isolated
analog input; direct connection of © 1984 by Keithley DAS, Boston, Massachusetts
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COMPUTER BANC

BANGY

GCET SERIOUS. STOP PAYING HICH PRICES NOW!

THOUSANDS OF AVAILABLE [TEMS. CALL FOR COMPLETE PRICING.

SYSTEMS

IBM PC

256K, Two 360KB Disk Orives, Color
Graphics/Monochrome Graphics board,
Parallel Printer Port, Monochrome Display
(Amber/Green), D0S 2.1

LIST PRICE $2950.00 — ONLY $2095.00

SUPER XT 10 Meg Upgrade . . $2795.00
|BMEAT St e v d o vttt 11% OFF
IBM SOFTWARE
LOTUS 1-2-3 et .$289.00
LOTUS Symphony. . . ...... .. .. 425.00
MICROPRO Wordstar .. ... ... 249.00
ASCI Express For [BM. ... .. ... ...125.00
Wordstar Professional. .. ..........359.00
Infostar pmis ..249.00
Multimate . .. ...................269.00
MICROSOFT Word .. ... PRSI 229.00
Word W/Mouse ........... ....279.00
Multiplan. ...139.00
Project. . .. 159.00
ASHTON TATE Frlday ...179.00
dBASE || . ..280.00
dBASE Il . .. 349.00
Framework . .. 359.00
LIFETREE SOFTWARE Volkswrlter .119.00
Volkswriter Deluxe . . 169.00
FOX & GELLER Quickcode ..139.00
autll . vy ...59.00
dGraph . . .. 149.00
MICRORIM Rbase: 4000 ..295.00
PFS Write 89.00
File ...89.00
Report 3 ...89.00
Proot ....79.00
Access ... 79.00
ENERGRAPHICS . ... ... ... .. 269.00
IBM HARDWARE
AST Six Pack Plus 64K. 259.00
MegaPlus Il 259.00
PC Net 1 Starter Kit 830.00
QUAORAM Quadboard 0-K . . . 219.00
Quadcolor 1 or Microfazer 64K 205.00
Quadlink . ... 479.00

MICROSCIENCE

10MB Winchester . . . 679.00
FRANKLIN TELECOM

10 Meg Harddisk . . . 719.00
22 Meg Harddisk. .. ... .. CALL
Cartridge backup. ... ... o R CAL
HERCULES Mono Graphncs 329.00
Color Card. . 4 -.199.00
ORCHID Turbo .. ... .......CALL
PC Net Starter Kit . .............. .CALL
PLANTRONICS Colorplus . ... ... 389.00
STB Rio plus 64K . ....... ... ....249.00
Super Rio . . 259.00
Graphix +1I NEW .....309.00
ATHardware oz ¥ rebhenct, o em CALL,
NEACISSB o= s mvrem 2m we ...124.00
5 SRl A 180.00
TANDON TM 100- Al 179.00

18M Floppy 1.2 Meg ... . ... ..... CALL

TALL GRASS 12MB W/Tape 2395.00
RAM 64K upgrade set 9. . .. 35.00
MOUSE SYSTEMS Optical Mouse. . . . 189.00

ALSO — XCOMP, PERSYST, ORCHID,
TITAN AND OTHERS

PRINTERS

BROTHER HR-15 .369.00
HR-25 .619.00
HR-35 859.00
2024L0 915.00
JUKi 6100 429.00

NEC 2030 659.00
2050 . . 799.00
3530. . 1229.00
3550. . 1539.00
STAR MICRONICS Gemini 10X .259.00
Gemini 15X . . .. 389.00
EPSON RX-80 F/T Coo.....329.00
FX-80 . et s piak 349.00
FX-100 . ..649.00
L01500. . - 1299.00
OKIDATA 92A O R 389.00
93A. .. e s m AT 649.00
84A.. ... ... 949.00
PANASONIC 1091 ... ..... .. ...... CALL
TOSHIBA 1350-P ... ... .. 1399.00
MONITORS
AMDEX 300 . 2« b g atqgt 82 dmpp 129.00
S00AL . i ia s d AT EE T SN a
J10A. 5
Color |+ :
Color Il :
TAXAN Composite Amber X
12171 :
420 (RGB). . X
415(HGB&. — S........489.00
PRINCETON GRAPHICS HX-12 .. ... 469.00
SR-12 . - 625.00
X 2 L L E 189.00
ZENITH ZVM-122 Amber 95.00
ZVM-123 Green y .95.00
NEC 1201 Hi Res Green . 115.00
1205 Hi Res Amber 115.00
1206 Green . .....79.00
JC1215 Composite Color w/audio . .. 215.00
JC1216 Color RGB . . .. ... 329.00
MODEMS
HAYES 1200 469.00
12008 389.00
300 . 199.00
Micromodem //e 219.00
ANCHOR Mark X. 109.00
Mark Xl - 249.00
Volksmodem - ..59.00
NOVATION Smart Cat Plus. . . CALL
Access 1-2-3 . ... . 419.00
Apple Catlt 239.00
......... 99.00

APPLE PRODUCTS

MICRO SCI A2 drives .. .. .. 179.00
RANAELITE 1. . .. 219.00
TEAC drive . .. .. 189.00
APPLE Companble drive 169.00
WESPER [nterface. . ............... 69.00
BUFFERED 16K 139.00
SYSTEMS SAVER Fan .............69.00
MICROSOFT Premium //e .........279.00
Softcard CP/M .. ............... 229.00
Multiplan. . ... 129.00
MAC MuIlIDle (Maclmosh) ........ 129.00
Basic (Maclntosh) . ........... .. 109.00
APRICORN Serial Card . ........ .. 69.00
P o] [V I OF T [ —— 59.00
ASCHt Express Professional. 89.00
MAXELL S/S 17.00
0/S.. 24.00
KOALA TDUCh Tablet 79.00
HAYES Mach IIl JoyStick 39.00
THUNDERCLOCK. . . .............. 119.00
APPLEMOUSE #................. 129.00
VIOEX Ultraterm 179.00
80 COLUMN/64K Interface//e only. . .99.00
80 COLUMN Card [1+ only .00

WE SUPPORT THESE FINE SYSTEMS:
Apple, Compaq, {BM, and many more.

TELEX #550757 / ANSWER BACK — COMPUTERBNK UD

=

Orders

Only
~ @  800/332-BANC

OUTSIDE CALIFORNIA

COMPUTERBANC

16783 Beach Bivd., Huntington Beach, CA 92647
714/841-6160
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Missouri, Rolla, MO 65401
(314) 341-4560.

® NEWS AT HAND

The Pocket Computer Newsletter
contains reports on pocket
and notebook-size com-
puters, including Sharp.
Radio Shack. Casio, Epson,
Hewlett-Packard. and others.
Products are presented in
hardware and software
reviews. The newsletter also
contains operating tips.
practical programs, and
technical information. For
details, write the Pocket Com-
puter Newsletter, POB 232,
Seymour, CT 06483.

@® CATCH CANADIAN PCS
The Saskatoon PC Users
Group (SPCUG) meets on
the second Tuesday of each
month to hear speakers and
to discuss IBM PCs and
compatibles. Members bene-
fit from a monthly newslet-
ter, a public-domain soft-
ware library. and a bulletin-
board service at (306)
242-3134. Annual member-
ship is $30 (Canadian). Con-
tact the Saskatoon PC Users
Group. 65 Arts Building,
University of Saskatchewan.
Saskatoon, Saskatchewan
S7N OWO0, Canada.

® TI PUBLIC DOMAIN AT
WORK—Owners, users, and
programmers of the TI
99/4A can market their own
software programs in a soft-
ware newsletter, SPM,
devoted to expanding the
usefulness of Texas In-
struments computers. Adver-
tising is free for those peo-
ple who subscribe for $18 a
year. For an information
package. send $2. which will
be deducted from the sub-
scription fee. Contact R.
Clark, SPM. RD #4, Box
90-A. Bath. NY 14810.

® DESKTOPPERS
ORGANIZE—The Hewlett-
Packard Desktop Users
Group (for 9825. 9830.
9835-9845, 9000 Series 200
and 500. or Series 80) is an

organization serving users of
a variety of personal com-
puters ranging from hand-
helds to multiusers. It meets
the first Wednesday of odd-
numbered months in the
Hewlett-Packard Sales Office
(2 Choke Cherry Rd.,
Rockville, MD 20850).
Members exchange ideas
and information and witness
presentations. For more in-
formation, call Bruce Baxter
at (202) 566-3252.

® ELECTRICAL UPDATES
The Electrical Industry Com-
puter Users Group (EICUG)
addresses the changes in
the electrical industry
caused by microcomputers.
Members are connected
with New York City's elec-
trical construction field and
are currently researching
training programs for
workers seeking further ex-
pertise. Original equipment
manufacturers (OEMs) of
industry-related devices and
other interested parties can
contact Michael Higgins via
MCI Mail; on CompuServe at
73336.1545; or at EICUG.
Suite 3F, 69-16 164th St.,
Flushing, NY 11365.

@® RAINBOW IN
PHILADELPHIA—The Delaware
Valley DEC Personal Computer
User Group News is a newslet-
ter from the DEC PC User
Group of Philadelphia. The
club is for users of all DEC
computers, including Rain-
bows and the Professional
series. Quarterly meetings
comprise guest speakers,
business discussion. and a
question-and-answer forum.
Meeting times and locations
are announced in the
newsletter produced one
month prior to the meetings.
The membership fee is $10
a year. An exchange of
newsletters with other DEC
users groups is requested
for further organizational
prospects. Contact Tom
Deahl, Microdoc, 815 Car-
penter Lane, Philadelphia,
PA 19119, (215) 848-4545. m



When all else

fails.

Most diskettes are pretty good.

And some of the time that’s good enough.

But next time you throw away one that won't
format or you lose the cash flow analysis you've
been working on for weeks, make a mental note to
try a box of Dysan diskettes.

They 're better.

So much better, in fact, that major computer
manufacturers put their names on our diskettes
and sell them as their own.

Without fear of failure.

You see, we make our diskettes better with
advanced manufacturing processes that our
competitors have yet to figure out.

And we test them.

Almost to the point of absurdity.

Dysan diskettes are inspected almost a hundred
times as they come down the line. They re tested
to performance levels way beyond industry
standards. And each one is certified to be 100
percent error free.

Then our corporate quality assurance fanatics
come along and check them all over again. For all

Dysan is a registered trademark of Dysan Corporation. © 1984, Dysan Corporation.

the same things. Plus some things only they
understand.

When we’re done, you get exactly what you
wanted in the first place. Diskettes that will record
and retain all your data all the time.

We don’t expect you to keep all that in your
mental note, but we would like you to remember
your last diskette failure.

And when your computer products dealer
offers you another box of pretty good diskettes,
tell him you’re ready for something better.

Dysan.

Call toll free for the name of the Dysan dealer
nearest you. (800) 551-9000.

Dysan Corporation, 5201 Patrick Henry
Drive, PO. Box 58053, Santa Clara, CA 95050,
(408) 988-3472.

Dysan
Somebody has to be better
than everybody else.

Inquiry 132




ONLY PINWRITER
PRINTERS CAN

word

Pinwriters are avalable
in color models. So you caf®

it processing,
- 4 900 wpm for

The reason most ™ correspondence and
people buy a dot memos, or 1800 wpm
matrix printer is for for drafts and spread-
versatility. sheets.

And that’s exactly
why you should buy

an NEC Pinwriter™
printer. Because a
Pinwriter lets you do
more than any other
dot matrix printer.
Pinwriters are
the final word

in versatility.
With a Pinwriter
you can print text in
3 different speeds—
300 words per minute
(wpm) for important

62 BYTE « MARCH 1985

Pinwriter printers
come in standard
and wide carriage
models. Both come with
a forms tractor at no extra cost.

You can create unbe-
lievably clear graphics,
too. Because Pinwriter
printers produce an
amazing 240 x 240 dots
per inch in black and
white. Or in seven
crisp colors.

But that’s not all.
You can print in 8
different type styles.
You can also feed forms
automatically. Because
NEC makes a wide
range of easy-to-use
forms handlers. Includ-

ing a cut sheet
guide, cut sheet



DOT MATRIX

SAY ALL THIS.

I CAN PRINT PICA HIGH SPEED.

14

OR ELITE NEAR LETTER QUALITY
OR PROPORTIONALLY SPACED CORRESPONDENCE

OR PROPORTIONALLY SPACED NEAR LETTER QUALITY

OR CONDENSED

OR ANY PROGRAMMABLE TYPEFACE

Pinwriters print in 8 different typefaces at the touch of a button.

feeder and a bidirec-
tional tractor.

And to make things
even easier, Pinwriter
printers work with al-
most every PC. And
almost every piece of
popular software.

All the controls at

your fingertips.
Not only can Pinwriters
do much more than

66

With Pinwriter, you can
change spacing, type
pitch, and speed with
one finger.

OR PICA CORRESPONDENCE QUALITY
OR PICA NEAR LETTER QUALITY

OR ELITE CORRESPONDENCE QUALITY

2

5 other dot
% matrix
: printers,
. they’re also
much easier
to use.

Press a button and
you can change type-
faces. Or speeds. Even

See your dealer for

a quote.
For all this versatility
you might expect to
pay a bundle for a
Pinwriter. Not so.
Pinwriter prices are
also easy to handle.
For more infor-
mation, call 1-800-
343-4419 (In MA call
617-264-8635).

Spacmg The quick brown fox
pltCh The quicker brown fox
SeleC The quickest hbrown ~Fo,

tion. And that’s

a refreshing change.
Of course, you can

do it through your soft-

ware, too.

NEC Information Systems, Inc.
1414 Massachusetts Ave.
Department 1610
Boxborough, MA 01719

Pinwriter is a trademark of NEC Corp
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Three printing speeds cover all your needs

And find out why

more and more PC
Oowners are saying,
“NEC and me”




@ Sanyo 555-2’s
Now 51 Dollars Less

Far months o competitor has been selling Sonyo 555-2's for a bit less thon Sconrsdaie
Systems no more. Of course, we still include more free software like (1) Sketch. (2) 15 Gomes.
3) Daremate (4) Diagnostics and Utilities, (5) P.C_Fiter. ond (6)1.5. Manoger. And now we hove
the best puce for the 555-2. 0s well as the other models.

Plus if you mention this ad when you buy your Sonyo from Scottsdole you con buy on R$-232
port or an extra 128K of RAM of the same fime for o mere $69

To parophrose Bogey. if you don't buy your Sanyo trom Scorrsdole Systems you'll regret ir
maybe nor todoy. maybe nar romorrow. but soon ond tor the resr of your life

Ask abour our open access pockoge

Closeout
@Sanvo1 100’

Sanyo MBC 1100 computers with two builr-in
360k drives. 12" green phospher monitor. 80
cotumn/25 line display, plus over $2000 of
the best-selling Micropro software including
Wordstar. CalcStar. MailMerge Spellistar
ReponSrar. DataStar- CP/M and BASIC. Not o
souped up Commodore or a portable with
unknawn saftware - but a powerful combino-
tian of hardware ond software for business

use. while they last

Columbia’s

It you're looking tor maximum compotibiliry.
minimum prices. nationwide service. you
should consider buying a Columbio from

Scortsdale Systems. Each system comes
with M5.DOS 2.1 Bosica 2.0. Perfect Writer
Colc Speller. Filer Fast Graphs. Home
Accountant Plus. Space Cammanders. ATl
Turorials. and T.LM.IV dota base manager
We have the best prices on oll Columbias
including the new 1600- 1V Plus or VP Plus
with 256K keyboord, ond video card far

51717

TERMINALS

Altos Systems... big discounts, local installation

The Silver Fox' Trots
Through Lotus like 1,2,3

The Silver Foxhos alwo: s run hundireds of progroms originolly wrirren for the IBM-PC. Now
with its new comparible video board and GW DBosic it runs the most popular and powerful
sotrware in microcomputing. including Lorus 1 2.3. dBASE If. Multiplan the PFS senes. ond
even Flight Simulotor. Yer you still get an Incomporable combination of hardwore ond
software of o price thot invites comporison.

MORE HARDWARE

Eoch Silver Fox comes with an 8088 CPU. 256K of RAM monochrome and color video
ond o printer port oll on o single boord. Plus you get more thon rwice the storoge of o
standord PC. 1.6 Megobytes on duol 5 1/4” Hoppys. ond the Fox will read and write 10 all
popular PC tormars.

Standord equipment also includes a betrer keyboord. and o 12" high-resolunion, green
monochrome monitar. with a full 25x80 column dispiay. And olthough the Silver Fox doesn
hove ‘compotible” expansion slats you con odd serial ports. modems. plonters. prnters.
Jaysticks. and 8087 co-processor. and/or a hord disk.

Becouse the Silver Fox is born on o forally automoted line in Japan if is simply more
reliobie than PC s that are ossembled by hond. So we back each Silver Fox with a one yeor
limited warranty. four imes the industry standard.

FREE SILVERWARE
Were this not enough. each Fox comes with the best free sofrware bundle in the business
including
M5-DOS 2.119 Skerch Spell
Color BASIC 15 Goames Mailit
GW BASIC Word$rar FILEBASE
HAGEN-DOS CalcStar PC File It
Qwikdisc Eosy Writer PD Disk
Datemate

If you didn't think your

$1397

could buy you this much computer, give us a call
and we'll rush you a brochure that will tell you how it can.

ColorfFox $1688
PRINTERS

,3%\
Scottsdale Systems..

Ampex 210

w/14 emulations . ... $434
Wyse 50

Also great prices an ather Ampex and
Wyse terminols. aos well as ADDS

617 N. Scottsdale Road. Suite B, Sconsdole Arizona 85257

== (602) 941-5856

Cail 8-5 Mon.-Fri.

EpsonFX-80+ .. SBbMES180 off
Epson RX-80FT . 4 5100 off
Tally Spirit 80

Okidata 92 Supes .

Okidara 93 594

Okidata 84

Dataproducts

8050 "loaded”

Televideo. Qume. ond Zenith.
PLOTTERS

HI DMP-29

HI DMP-40

HI DMP-41
MODEMS

Password

’/\‘ We participate in arbitration for business ond custamers through the Detter,
Business Bureau af Maricopo County.

SINCE 1980

TELEMARKETING ONLY: If you plan to visit please call first for an appointment.
Prices listed are forcash and include o 3% discount. We sell on aNet 30 basis to
Fortune 1200 companies and universities. No C.O.D.'s or A.P.0.'s. P.O.'s add 2%,

Tally 160L

Panasonic 1091

Toshiba 1340

Toshiba 1351

LETTER QUALITY
$398

suge D719
Silver Reed 400 $249
Silver Reed 500 $299

Visa, Mastercard add 3%. Az. residents odd 6%. Prices subject to change.
product subject to availability. Personol/company checks take 3 weeks to clear.
Allitems listed are new with manufacturers warranty. 0-20% restocking fee for i
returned merchandise. Shipping extra-products are F.O.B. point of shipment. Silver Reed 550 .. 5409
Software is not warrantied for sunoRAhry. Registered rrademarks: Televideo- Silver Reed 770 . $724
Televideo Systems, Inc.: Silver Fox'™, HAGEN-DOS-Scottsdale Systems. Ltd.: NEC's
Commuter-Visual Compurer Incorporated.”.

DIABLO LG SALE

Prometheus
Compatible Drives
Teac Slimline
FD54A (160K)
FD55B (360K) . . .
FD55F (720K)

STAR MICRONICS SALE

$244
$299
$589

S Gemini 10X
{.\f Power Type

Radix 15

Diablo 630 API
Diablo 620

$1499
$715
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B O-OK REVIEW:S

UNIX PRIMER PLUS
The Waite Group
Howard W. Sams & Co.
Indianapolis, IN: 1983
414 pages, $19.95

THE BUSINESS GUIDE
TO THE UNIX SYSTEM
Jean L. Yates and
Sandra Emerson
Addison-Wesley
Reading, MA: 1984
474 pages, $19.95

UNDERSTANDING UNIX:
A CONCEPTUAL GUIDE
Paul Weinberg and
James R. Groff

Que Corporation
Indianapolis, IN: 1983
240 pages, $17.95

Reviewed by
Irene Pasternack

UNIX books fall into two
basic categories: concep-
tual guides and texts
designed to teach you how
to use a UNIX system. This
review covers one concep-

THE UNIX SYSTEM
Mark G. Sobell
Benjamin-Cummings
= se1 Menlo Park, CA: 1984
—- —| 428 pages. $21.95

- i‘t A PRACTICAL GUIDE TO
N

THE UNIX PROGRAM-
MING ENVIRONMENT
Brian W. Kernighan

and Robert Pike
Prentice-Hall

——"l Englewood Cliffs. NJ: 1984
357 pages, $19.95

. THE UNIX SYSTEM

* \. | Stephen R. Bourne
Addison-Wesley

Reading. MA: 1983

%\
W
y \\.) 351 pages, $16.95

mands discussed in the
chapter. The authors offer
friendly reassurances that
you can't hurt the system by
exploring it or trying new
—+& commands.

tual guide and five books

designed to walk you through UNIX. The tutorials cover
every level, from computer novice to experienced pro-
grammer and UNIX user. ['ve reviewed the books in rough
order of level of difficulty. with the most introductory first
and the ones designed for programmers last.

UNIX PRIMER PLUS

NIX Primer Plus, produced by the Waite Group. is a

delightful introduction for new computer users,
hobbyists, or anyone who wants to enjoy the process of
learning UNIX. It is funny informal. accurate, and a
pleasure to read. The illustrations are excellent, and car-
toons are used to make important points. Each chapter
ends with review questions and exercises to do at a ter-
minal; these exercises give you a chance to try out com-

ILLUSTRATED BY MACIEK ALBRECHT

The book is designed for
users of Berkeley UNIX. It is also useful to people using
ports, such as UNIPLUS and XENIX, that have some of
the Berkeley enhancements. Commands unique to
Berkeley UNIX are marked as such. so a System Il or V
user could use most of the book. This introductory text
is not comprehensive: it covers less than a third of the
commands available to the regular UNIX user. This is a
real advantage in a beginning-level tutorial; the reader can
actually use 50 to 60 commands when he is through. Each
command is presented from the perspective of why the
user would want to use the command. The authors take
nothing for granted, yet they are not condescending.

While reading the book. | had the feeling that a naive
user had studied it early in the manuscript stage and had

marked all the places that seemed confusing; the authors
(continued)
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then added phrases like "This may seem strange. but. . .
The book is very reassuring.

This primer includes quick references for vi and UNIX.
Both references include only simple commands, but they
are quite useful while working through the exercises in
the book. My one problem with the UNIX command ref-
erence card is that it does not distinguish commands
unique to Berkeley UNIX. making it frustrating to use on
a Bell Laboratories UNIX system.

The text begins with a clear description of what UNIX
can do, including electronic-office applications and pro-
grammer's tools. The description of an operating system
and discussion about why UNIX is such a pleasant one
to use is full of analogies that make it easy to comprehend.

The authors cover electronic mail, files and directories,
editing, manipulating files, languages, file management.
adjusting the environment, C-shell, and information pro-
cessing. The tutorial is for beginners, but some of the more
difficult {and powerful) commands. such as grep and awk,
are covered.

I have handed this book to many users of our system
at work as they began to play with UNIX, and they all have
found it a delightful learning tool.

THE BUSINESS GUIDE TO THE UNIX SYSTEM

ean L. Yates and Sandra Emerson have written The Busi-

ness Guide to the UNIX System for the businessperson; they

ave not tried to satisfy the endless curiosity of the pro-
grammer. They preface each lesson by telling you how
many minutes it will take to complete. The goal is not the
creative use of UNIX but efficient use in the business
environment.

The book begins with a section on terminology and
avoiding problems, leading to actual use of a system. The
authors do not assume any familiarity with computers: for
example, they stress that turning off your terminal does
not log you out. Lessons are grouped by function, such
as "Reviving a Stalled Terminal”

The Business Guide is entirely practical. Yates and Emer-
son provide step-by-step guides to using the utilities. The
priorities of business use are reflected: half of the book
describes text processing and communications utilities.
No application packages are described. This book is an
introduction to using UNIX utilities for business tasks: it
is not a guide to business applications.

The one chapter that makes this book essential for a
business user is entitled "System Management and Main-
tenance.” No other introductory book covers the role of
the system manager, and in small business settings, the
person in that role is not likely to be a computer or UNIX
expert. The chapter is organized by task, beginning with
what the system manager does and who does system man-
agement. Yates and Emerson clearly explain the tasks of
adding new users, shutting down the system, maintaining
security, and making backups.
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My one complaint to the authors is about their use of
commands from different versions of UNIX without ade-
quate explanation. For example, more, a command that
displays the contents of a file in chunks, a full screen at
a time, is taught early in the hands-on section. A Berkeley
enhancement, more is not available on all systems. The
writers don't mention that this and other commands might
not be on the system the reader is using.

The appendixes reflect the introductory nature of the
book. They include a glossary of computer terms and an
incomplete directory of vendors and training companies.
As there is no command summary, it would be useful to
have a manual or pocket reference handy while working
through the exercises.

I have recommended The Business Guide to several clients.
They have all been quite satisfied with its practical and
thorough tutorial approach. | would suggest using this
book in conjunction with a manual or one of the more
comprehensive introductions.

UNDERSTANDING UNIX: A CONCEPTUAL GUIDE

A clear guide to the capabilities of UNIX and its place
in the larger picture of computers, Understanding UNIX
is not a tutorial, and it is not designed to be read while
you are using a terminal. The writers, Paul Weinberg and
James R. Groff, make no assumptions that readers know
anything about UNIX, but they apparently expect readers
to have some understanding of computer terminology.
They provide the technical and marketing perspective
useful to someone wanting an overview.

I recently taught a class called "UNIX for Managers,” and
| wish 1 had had this book to hand out. Unlike Kaare Chris-
tian's The UNIX Operating System (New York: John Wiley and
Sons, 1983: see the review in the July 1984 BYTE, page
82). Understanding UNIX is designed for the business user.

In all their examples, Weinberg and Groff use business-
related files and include excellent presentations of turnkey
processing and office support. Each chapter begins with
a one-page summary, making it feasible for the reader to
skim and pick out only what is relevant. Sections for more
advanced readers are marked as such. Examples and com-
mands are taken from System V UNIX, and the descrip-
tions of some new features, such as shared memory and
semaphores, are excellent.

The authors begin with the typical coverage of perspec-
tive, structural overview, file system, and the shell. In the
next chapter they cover the functions and commands of
multiuser operation. Chapter 7 presents the only infor-
mation on turnkey processing with UNIX | have seen. For
a prospective business user, or an applications program-
mer unfamiliar with UNIX, this section explains the strong
and weak points of UNIX, including process management,
file sharing and locking, memory management, and
building a turnkey application.

(continued)
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File-processing utilities are well organized by function
' clear pictures illustrate the concepts of processing tabular
data. In the section on text processing, Weinberg and Groff
introduce the capabilities of various utilities and editors.
providing short examples of the commands necessary in
each one to produce reasonable output.

A chapter on software development includes sections
on the capabilities of the C language. the tool approach.
libraries, the Source Code Control System, and cross-
development. The book explains communications facilities
of System V.

Parts of this book will rapidly become dated. The sec-
tion on the future of UNIX is amazingly up to date—about
as current as the major magazine articles. Projections
about AT&T's ability to become an effective computer
distributor and supporter and IBM's UNIX plans should
turn into clear reality in the next year or two.

My one frustration with this book is the authors' failure
to clearly explain that the utilities they cover are from
UNIX System V. Someone not knowing UNIX would ex-
pect all versions to have the commands they explain, and
many are new to System V. Though the various versions
are explained in the first chapter, the commands should
have been marked, and the differences between the ver-
sions should have been made clear.

If your goal is to understand UNIX, and you either don't
have a system or don't want to learn the details. | would
recommend Understanding UNIX over all the tutorials. It is
well written and comprehensive, and it provides a needed
perspective.

A PRACTICAL GUIDE TO THE UNIX SYSTEM

M ark G. Sobell's A Practical Guide to the UNIX System
is a book for newcomers to UNIX. It helps to have
had some exposure to computers, and for several chapters
some familiarity with the tasks of programming is useful.
Sobell does not take much for granted here: he devotes
a whole page to the concepts of filled and justified lines
in word processing. To go in 428 pages from this level
through programming the Bourne shell and using the com-
plex variable arrays possible in C-shell is a challenge the
author meets well

Sobell presents concepts and utilities in a logical order
that matches the likely questions of a newcomer to UNIX
Concepts are nicely illustrated, and there are a lot of charts
in this book. Sobell provides enough of the “why" for each
topic so that the "how” makes sense.

A Practical Guide begins with a short overview of UNIX
system features that stresses the “whys™ from the user’s
point of view. Sobell next presents ed so that the user
can create files to work with. He discusses file structures
and the shell as command interpreter and covers word
processing with vi and nroff. the visual editor and text for-
matter. The chapter on vi is comprehensive and clear. His

(continued)
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description of operators and the objects they act on is
the clearest of any presentation of vi | have read.

The level of difficulty of the book takes a jump with a
chapter on programming with the Bourne shell. Since |
had not played much with the Bourne shell, | decided to
learn it from this book.

| was frustrated. | typed in the example from the book:
once | remembered | was in C-shell and it was a Bourne
shell script, it worked. Rather than teach through
stimulating experimentation, the book presents informa-
tion. There are no exercises. | prefer a book that guides
me in a little deeper and intrigues me with possibilities.

| was also disappointed a few times with oversimplifica-
tion that led to inaccuracy. For example, while trying to
make the point that the editor accepts one sort of com-
mand and the shell another, Sobell says, "You cannot run
other UNIX programs, such as passwd, while you are run-
ning the editor’” This is false. One of the greatest strengths
of the editors ed. vi, emacs, and ex is that it is so easy
to run UNIX commands without leaving the editor. The
point Sobell tries to make is an important one: new com-
puter users often have trouble understanding where they
are—shell. editor, or application—but it's misleading to
stress that UNIX commands can't work from the editor.

The strengths of Sobell's A Practical Guide are its coverage
of both Bell and Berkeley UNIX, the range of topics
covered, the clear explanations, and the appendixes. His
is the only one of the introductory books useful as both
a tutorial and a reference. It will not be quickly outgrown.

Learning UNIX is a challenge. The manuals that come with
each system provide some information on each command,
but they provide little on how everything fits together and
less on how to extend the commands into your own per-
sonal toolkit. Two books now available, Stephen R.
Bourne's The UNIX System and Brian W. Kernighan and
Robert Pike's The UNIX Programming Environment, fill these
gaps for people who know something about the C
language, computers, and UNIX.

Both books were written by original authors of Bell
Laboratories UNIX. They cover Version 7, System lll. and
System V rather than the Berkeley flavors of UNIX. Neither
book says very much about applications. Both are directed
at the person who really wants to use the tools built into
UNIX. | would not give either book to a complete new-
comer to UNIX or to someone who likes his hand held
as he learns.

The books cover basically the same topics: fundamen-
tals, file system, the shell. utilities, editing, C, system pro-
gramming. document preparation, and data manipulation.
Bourne's book features better appendixes listing all the
commands discussed (with options), system calls, C
subroutines, ed, vi, sh, troff, and editing macros.

The approaches are different. Bourne presents the

material like he's writing a manual—comprehensive and
| (continued)



introducing the world’s first
autonomous personal robot . ..

Y st sl oz s ¥ X o ¥ |

QC/ i

THE SECOND WAVE

HARDWARE

NAVIGATION

To Remote Head Sonars (3,
Communication oy
S NS —_ e Door Edge Detect

Room Beacon Detect

¢ Motion Detect
] =g

Head Rotates 359°

Microphones (3)

USER INTERFACES
Function Keys
40 x 8 LCD Display

Tape or Disk Drive
Position

Keyboard

Sonar Control

Head Stepper Control
Signal Conditioning
(Voice, Sound, Motion,

(Detachable Cord Tem

perature, Smoke,
or Cordless) Barometer, Batteries)
Joystick

COLLISION
AVOIDANCE

Body Sonars (5)°

COMPUTERS
Propulsion

Voice 1/0 and Sound
Main

(All CMOS-65C02s

Bumpers (8) 92K ROM, 74K RAM)

PORTS
RS-232
Printer
Dual Parallel

PROPULSION
4-Wheel Drive, Two DC Motors
Three 12-Voit, 6.5 Amp-Hour Batteries

arc tEC\ngStEMS"
(301) 730-1237
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ARCTEC SYSTEMS™ js a member of the ARCTEC GROUP, INC.,
United States and Canada.

See us at the WCCF Booth 935

Your new robot will find its way around your home
and office, perform preassigned tasks, charge its own
batteries, talk to you and obey your spoken commands.

This remarkable life-sized robot is controlled by
three on-board computers, an unprecedented 92K
bytes of built-in software and a sophisticated array of
electronic sensors all integrated together to give it life-
imitating artificial intelligence.

You'll know the moment you power up GEMINI
that you have a real robot. One that performs a self
check of its hardware while verbally and visually
informing you of the results. One that will keep itself
alive while always monitoring its multiple inputs for
your commands.

Ready made, easy-to-use software will allow you
to demonstrate most functions of the robot with single
keystrokes. Missions for the robot to accomplish at
future times can be asigned by anyone. No program-
ming experience required. Important missions, too,
such as periodic reminders, wake-up calls, storytelling
for the kids, remote control of appliances and more.

An enhanced floating-point BASIC language will
give you complete control of the robot. Commands
like SPEAK, GOHOME, MOVETO, RANGE, etc., pro-
vide you with a means to develop complex programs,
fast. Machine language level programs provide you
with many debugging tools that you would expect to
find on a real robot.

A high-level voice command language provides
voice access for up to three users. And the voice /O
and sound computer can store up to 256 words or
phrases, and dynamically update these as you con-
verse with the robot. Highly accurate text-to-speech
software and music programs with vocals are built-in.

GEMINI is ready for you now. Buy assembled or in
modular, learn-as-you-go form. Either way, don't miss
out on the chance to participate in the exciting new
world of machine intelligence.

0 Please send details on GEMINL.
0 Please send dealer information.
[J Interested in Club Demonstration

Mail to: ARCTEC SYSTEMS, INC.
9104 Red Branch Road
Columbia, MD 21045

Name____

Address._

City YR

State : Zip.

[P 0 e e




Micros. Mice.

When you can’t stop by your local Micro Mart Store, call us direct.

ORDERS ONLY

1-800-241-8149

At Micro Mart, we’ve got our
finger on the pulse of the microcomputer
industry. And, from our retail stores to
our telemarketing divisions, we’re in
touch with the very latest developments,
the newest products and the cutting edge
of expert advice.

When you need the right product at
the right price, remember the sales,
service and support our local store
experts and national distribution center
can give you.

So if you can’t drop by your local
Micro Mart Store, let us point you in the
right direction. Ask for your best price
and expert advice.

AT&T Personal Computer. Innovative
hardware for a wide range of business
applications.

UGN TR “

MG

128K expandable to 640K, 2-360K,

DS/DD Disk Drives, Monochrome

Display, IBM Compatible Special
introductory price.

LEADING EDGE Color PC, 256K, 2-360K
DS/DD Disk Drives. Starting at $1195
Networking/Protocol
Conversion

SNA & BISYNC 3780, 5251, 3274, 3278.
PC TURBO 186 by ORCHID, 80186 coprocessor

board $829
IRMA /IRMALINE Replaces 3278’s
w/PC’s $899/$1099

FORTEGRAPH for IRMA, upgrades IRMA to
3278 graphicscapability.___
IRMAPRINT Enhances JRMA graphics.

PCnet By ORCHID, complete line.__Start @ $299
BLUE LYNX 5257 Mod 12 & 3276 Emulators by
TECHLAND._ o
SANTACLARAPCPartner._

Printers & Plotters

Thousands in stock.
HOUSTON INSTRUMENTS Plotters and
Digitizers.

$1595

Micro Mart has stores across the East, call for the location nearest you.
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Dot Matrix i
EPSON FX80/100.__ MAYNA@ Complete line -
EPSON RX80/100. Graphic Cards
EPSONLQIS00.______ SR Graphics Plus I, color & mono, w/par. port
EPSON JX80,color printer.. & software $369
OKIDATA 92 & 93, ML84, HERCULES Mono & color graphics cards support
(200cps.), w/opt. IBM Lotus

PROMS, Pacemark 2410, pj ANTRONICS ColorPlus +, HiRes color bd.,

(350cps).
par. port w/software.
Bg%ﬁ:,%%ﬁéﬁ{g 1340. $1295/8799  TECMAR Graphics Master, HiRes color & mono
: C supports Lotus $459
P Series 8050 Color, &

QUADRAM QUADCOLOR 1 & I, color cards.__

8070, 132 col., 200 PARADISE SYSTEM Multi-display or Modular

s _ Graphics Cards, color & mono, par.

STAR MICRONIICS port. Starting @ $299
Complete line.

TEXAS INSTRUMENTS Software

855. $729 Accounting

NEC Pinwriters, P2 & P3, 180 SORCIM/IUS Complete line including windows._
BPI ACCOUNTING Complete line.

Spreadsheets & Integrated Packages

cps
DIABLO C-Series C-150. Color

ink jet, IBM color compatible. ASHTON-TATE Framework._________$345

_ Letter Quality LOTUS Symphonyand Lotus.______
NEC Spinwriters 2050, 3550, 8850.___ MICROSOFT MultiPlan, w/templates.__
DIABLO 630/630ECS._______ CALL MDBS Knowledge Man.

C-ITOH Starwriter, (40 cps), Printmaster, SORCIM SuperCalc3, Vers. 2.0______

(55cps). $899/$1299 SPlOpenAccess.
We carry a full range of form handling options. Enhancements & Utilities

. i SOFTCRAFT FancyFont._______
Floppy Disk Drives FOX & GELLER Complete line
TANDON 7M 100-2, DD/DS, 360K.______ $169 of enhancements for dBase I1,

1/2 HEIGHT DISK DRIVES From SHUGART,
TEAC. PC, XT & AT compatible. $119
Hard Discs

Micro Mart carries all the major brands.

If you don’t see it—ask forit.

PEACHTREE PERIPHERALS

P-10, 20& 50, auto boot, int. &
ext.__________ Start @ $795

SYSGEN /0 & 20 Meg

w/streamer tape. $2195/8$2795

SYSGEN Image & Quickfile,

streamer tape back-up for \
your IBM XT & AT.

256K R,:\MCHIITS. I

Multifunction Boards

We have a complete line of multifunction

boards compatible with the Portable, AT, XT,

&Jr.

SIX PAK 64-384K, multifunc.

MEGAPLUS64-512K, max. 8func.
170 PLUS Ser., Clk., Splr., Ramdisk, opt. 2nd
Ser., Par. & Game.

QUADRAM QUADBOARD, 64-384K,
multifunc. $259
TECMAR CAPTAIN, 0-384K, multifunc.__$199
TALLTREE J-RAM II, 0-512K, w/software.____
TALLTREE J-RAM IIX, 0-512K,

w/software $129
MICROLOG BABY BLUE 11, 64-256K, Z80
coproc., + software._

ORCHID PC Blossom, 64-384K, w/opt. PCnet
Piggy-Back. $259

111 & Rbase 4000.
NORTON Utilities.____$65
ROSESOFT ProKey

3.0. $89

BERNOULLI
TECHNOLOGY Hard Disc
Subsystems. $2795

MAYNARD Complete
line of hard disc
subsystems.

Chips

INTEL 8087 High speed
coproc.____ $13
64K RAMCHIPS._$29/64K




Advice. Price.

CENTRAL POINT SOFTWARE
Copy Il PC. $35
ATI Training $55

SOFTSTYLE Set FX + and Printworks. Printer
control packages.
SIDEWAYS Invertsprintout.______ 845
BORLAND Sidekick. e $39
LIVING VIDEO TEXT Think Tank.

Compilers & Language Tools
LATTICE C-Compilers.__ $299
MICROSOFT Complete line. - .
WORDTECH ThedBasecompiler._______
DIGITAL RESEARCH Completeline.____
BORLAND Turbo Pascal, Turbo Toolbox
and more $39/each

Graphics & CAD
Micro Mart carries all major CAD packages.
Zsoft PC Paint Brush, mouse driven graphics._$95
DECISION RESOURCES
ChartMaster/Sign-Masterpkgs.______
ENERTRONICS Energraphics,graphics & CAD
package
MICROPRO ChartStar.

Microsoft Mouse. Bus or serial
mechanical mouse, comes with Mouse
Menu software. Works with WORD and
other popular software, $159

S
=3

PC Mouse, from Mouse Systems. Serial
optical 3-button mouse with Pop-Up™
Menus and PC Paint software.
Preconfigured for all the most popular
software $1

MICROSOFT Chart
DIGITAL RESEARCH Presentation Master.__
Communications
MICROSTUF CROSSTALKXVI.______$99
HAYES SMARTCOM L.
‘Word Processors
MULTIMATE w/Spelling checker & tutorial $259
SAMNA /]I, wd. processor

GMS SYSTEMS Power-base.

WARNER SOFTWARE The desk organizer. Service & Repairs
ASHTON-TATE dBase 11 & 111. *On-Site— We have hundreds of service
MICROSTUF /nfoscope. locations nationally.
Modems *Depot—Our National Service Center is
HAYES Smartmodem 300, 1200, & 1200B. Best one of the fastest in the US.
stockinthe U.S.! CALL *We have—A wide variety of services
RIXON 1200-4800 BAUD sync. & async. models._ available. Just call us.
ANCHOR AUTOMATION Signalman Mark

XII. $259

ggrll;::; ;(2;)0 EDPERRC s ReeeM, © Copyright Micro Mart 1984,
POPCOM Popcom, int. and ext. w/voice & data Technology Corporate Campus

womm 3159 Campus Drive
Miscellaneous Hardware Norcross, Georgia 30071

& Accessories

DYSAN Diskettes, PC, XT&  For information or the store location nearest you, call

AT compatible. Special

price! CAL

MICRO MART Diskettes [ ]
DS/DD, 7yr. war.___$19/10

o

KEYTRONICS 5/50& 5151,
Keyboards. e B
LQ SHEET FEEDERS Sheet feeders._________
CURTIS Accessories.
HAYES Mach I & Mach Il joysticks.___________
PENCEPT Penpad, softwareavail.______$775
TOUCHSTONE TECHNOLOGY
Touchstone I. Ten key pad w/ cursor
control.
QUADRAM MICROFAZER, print buffer,
8-128K .
TRIPPELITE Back up power supply
200-1000 watts, and ISOBAR surge

rotectors, 4 & 8 plug.

onitors & éRT’s

PGS MAX 12, amber, 720h x 350v.
PGS SR-12, 690h x 480v, w/dual scan cd.
PGSHX-12,690DotRGB.____
QUADRAM QUA DCHROME, 690 Dot
RGB $439
AMDEK COLOR 300, 500, 600, 700, 710, 725,
new complete line of HiRes RGB’s w/new low
prices.
AMDEK 3004 /300G, composite
monitors. $139/$129
AMDEK 3/0A4, amberw/3yr.war.______
WYSE Terminals, 100, 75, 50, entire line in stock._

MICROSOFT Word, w/or w/out mouse.
LIFETREE Volkswriter Deluxe.

SSI1 WordPerfect N
WORDMARC Wordmarc.

Office & Project Planning

Call for our Tax and Tax Planning packages.
HARVARD Harvard Project Manager.
TUS Easy SalesPro.
MICROSOFT Project

$249

Data Base Managers
MICRORIM 4000 or 6000, Report Writer & Clout
options

YOUR PERSONAL SLUE CHIP CARD

MICRO
MART .

1234 567 890 123

Micro Mart has financing options
available. Ask for a Micro Mart
Blue Chip Credit Card application
today.

*Prices are subject to change without notice. Ameﬁca’s PC specialist.
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IBM is a registered trademark of International Business Machines Corporation. AT&T, Leading Edge, Mindset, Microsoft, Mouse Systems and their products, respectively, are trademarks
of AT&T Information Systems, Leading Edge Products Inc., Mindset Corporation, Microsoft Corporation and Mouse Systems Corporation. All Prices are subject to change without notice.

*Prices are similar, but may not be the same in our retail stores.
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BOOK REVIEWS

terse, with no exercises and short examples. [ use Bourne's
text when | am stuck: it is slightly less terse than manuals,
yet | can find what I'm looking for.

Kernighan and Pike write in a friendlier style; their many
examples build on each other, topics are prefaced with
an explanation of why they are useful, and the exercises
are nicely graded from easy to quite difficult. While
reading this book, 1 kept going to the computer to try out
new ways of combining utilities and making my own shell
scripts. The UNIX Programming Environment is an excellent
learning guide due to its content and, more important,
because of how well the writers convey the philosophy
of UNIX and the process of developing new tools.

THE UNIX PROGRAMMING ENVIRONMENT

book with a title like this one has one major job to

do: communicate the philosophy and power of using
UNIX tools by teaching the skills necessary to use them.
Kernighan and Pike’s book does an excellent job. [ came
away from reading and doing the exercises feeling em-
powered to create my own tools through a more in-
novative use of existing ones. Before, the gap between

IBM COPY
PROTECTION

o

A versatile system that works.

Call .ALF first
1-800-321-4668

MultiGuard is ALF’s new IBM copy protection system. It's
reasonably priced, yet offers maximum protection and flexi-
bitity. Call the toll-free number above for our pamphlet on copy
protection systems. Inside Colorado, calt 234-0871.

ALF

ALF Products * Denver, CO
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my level of expertise and what | imagined it would take
to make modifications beyond aliases and simple shell
scripts seemed too big to bridge. But | got a clear picture
of how UNIX came to be the set of tools it is and how

simple many standard UNIX tools are.

The authors discuss the capabilities of UNIX that make
it such a fine programming environment. Differences be-
tween UNIX versions are handled clearly: Kernighan and
Pike have tried to stick with features and utilities common
to all versions but indicate when they do not. It is a book
to use and practice with, not one to read casually, unless
you are already an experienced C and shell programmer.
The exercises go from easy to very hard and are designed
to make you think. No answers are provided.

The "UNIX for Beginners” section (read "Beginners” as
UNIX beginners but experienced programmers) is not
meant to be comprehensive. However, it does pick up on
common confusions (such as identifying the two mean-
ings for /) and refers readers to other introductory sources.

However, without more editing skills than the book
teaches, the exercises are impossible. in the first chapter,
the authors discuss enough about ed to enable you to
enter a short file, but they mention nothing about editing
a file or adding or changing text. The authors comment,
"By all means, use whatever editor you like best” (and
learn it somewhere else). The two chapters on using the
shell and filters stress making usable, personal, small pro-
grams, such as phone and mail lists. Information on
creating more usable programs comes later.

Kernighan and Pike discuss frequently used filters: pro-
grams that read input, perform a transformation, and write
the results as output. Theirs is the only presentation of
awk ['ve seen that includes a clear description of arrays
and associative arrays.

For their discussion on the tools available for develop-
ing programs, the authors chose to develop a language
interpreter as their sample large program. Yacc, make,
and lex are included. Chapter 9 covers document prepara-
tion. After a short presentation of the macros mm and
ms. which hide the naked troff, the authors demonstrate
how to actually use troff.

Kernighan and Pike present all programs in the way pro-
grams are actually written. Rather than list a finished
debugged version, they start out with an idea and a sim-
ple outline, play with it a bit to find the bugs, then either
fix them or suggest fixes as exercises.

The UNIX Programming Environment is meant to become
a classic. It is not comprehensive—no 350-page tutorial
could be. But it is accurate, and it does the best job of
stimulating creative use of UNIX of any book I've seen.

THE UNIX SYSTEM

S tephen R. Bourne's The UNIX System is terse and com-
prehensive. It has been around since 1982, and | have
{continued)



Then csd, Mark Willia
C Source Debugger, help
faster. That’s The C Progra
tem from Mark Williams Compa

MWC86

MWC86 is the most highly optimized
C compiler available anywhere for the
DOS and 8086 environment. The bench-
marks prove it! They show MWCS86 is
unmatched in speed and code density.

MW(C86 supports large and small
models of compilation, the 8087 math
coprocessor and DOS 2.0 pathnames.
The compiler features common code
elimination, peephole optimization and
register variables. It includes the most
complete libraries. Unlike its competi-
tion, MWC86 supports the full C lan-
guage including recent extensions such
as the Berkeley structure rules, voids,
enumerated data types, UNIX* 1/0 calls
and structure assignments.

Quality is why Intel, DEC and Wang
chose to distribute MWC86. These in-
dustry leaders looked and compared
and found Mark Williams to be best.

User Friendly

MWC86 is the easiest to use of all
compilers. One command runs all
phases from pre-processor to assembler
and linker. MWC86 eliminates the need
to search for error messages in the back
of a manual. All error messages appear
on the screen in English.

A recent review of MWC86 in
PC World, June, 1984, summed it up:

*Unix is a Trademark of Bell Laboratories.

Inquiry 225

t C did for Programming

s has done for C Programming

“Of all the compilers reviewed, MWC86
would be my first choice for product

development. It compiles quickly, pro
duces superior error messages, and
enerates quick, compact object
library is small and fast

ing the program under test; and evalu-
ation, source, program and history
indows.
csd eases the most difficult part of
development — debugging. Because
csd debugs in C, not assembler, a pro-
grammer no longer has to rely on old-
fashioned assembler tools, but can
work as if using a C interpreter — in
real time.

not content to

write the best C compiler on the mar-
ket. To advance the state of the art in
software development, Mark Williams

The C Programming System
from Mark Williams now supports
the following libraries:

wrote csd. Library Company
csd C Source Debugger serves as a Windows for C Creative Solutions
microscope on the program. Any C Halo Media Cybernetics
expression can be entered and evalu- BAACT PHACT Associates
s The Greenieaf Functions Greenleaf Software

ated. With ¢sd a programmer can set Birieve Rt

tracepoints on variables and expressions
with full history capability and can
single step a program to find bugs. The
debugger does not affect either code
size or execution time. csd features
online help instructions; the ability to
walk through the stack; the debugging
of graphics programs without disturb-

The C Programming System
from Mark Williams

The C Programming System from
Mark Williams delivers not only the
best C compiler for the 8086 but also
the only C source level debugger. That's
why it does for C programming what C

%‘EVE - did for programming. The Mark Wil-

B Large Model vy 151 liams C Programming System gives the
8 Sl ol B 2% | programmer the MWC86 C compiler

D Large Model ! and the csd C Source Debugger for

) Small Model only $495. Order today by calling

1-800-MWC-1700. Major credit cards
accepted.

Technical support for The Mark Wil-
liams C Programming System is pro-
vided free of charge by the team that
developed it.

Mark Williams Company
1430 W. Wrightwood Ave.
Chicago, IL 60614

MWC86

DRI L Cl MS
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Super assemblers
plus the world’s

largest selection of

Z-80
Macroassembler

Power for larger programs! This

2500AD macroassembler includes:

« Zilog Z-80 Macroassembler (with
the same powerful features as all
our assembiers)

« powerful linker that will link up to
128 files. Com files may start at
any address

« Intel 8080 to Zilog Z-80 Source
Code Converter (to convert all
your intel source to Zilog Syntax
in one simple step)

» COM to Hex Converter (to convert
your object files to Hex for PROM
creation, etc.)

« 52 page User Manual

8086/88 Assembler
with Translator

Available for MSDOS, PCDOS, or
CPM/86! This fully relocatable macro-
assembler will assemble and link code
forMSDOS (PCDOS) AND CPM/86
on either a CPM/86 or MSDOS
machine. This package alsoincludes:
» An 8080 to 8086 source code
translator (no limit on program
sizeto transiate)
» AZ-80to 8086 translator
* 64 page user manual
* 4linkers included:
—MSDOS produces .EXE file
—CPM/86 produces .CMD file
—Pure object code generation
—Object code and address
information only

Linker features:

« Links upto 128 files

« Submit mode invocation

« Code, Data Stack and extra
segments

« Handles complex overlays

« Written in assembly language for
fastassemblies.

BYTE * MARCH 1985

Z-8000Cross Development
Package
Instant Z-8000 Software! This
package allows development and
conversion of software for the
Z8001, 8002, 8003 and 8004 based
machines on a Z-80, Z-8000 or 8086
machine. This powerful package
includes:
» a Z-80/8080 to Z-8000 Assembly
Language Source Code Translator
» Z-8000 Macro Cross Assembler
and Linker
The Translators provide Z-8000
source code from Intel 8080 or Zilog
Z-80 source code. The Z-8000
source code used by these
packages are the unique 2500AD
syntax using Zilog mnemonics,
designed to make the transition
from Z-80 code writing to Z-8000
easy.

All2500 AD Assemblers and
Cross Assemblers support the
following features:

Relocatable Code — the
packages include a versatile Linker
that will link up to 128 files together,
orjustbe used for external
reference resolution. Supports
separate Code and Data space.
The Linker aliows Submit Mode or
Command invocation.

Large File Handling Capacity
—the Assembler will process files
aslarge as the disk storage device.
Allbuffers including the symbol table
buffer overfiow to disk.

Powerful Macro Section—
handles string comparisons during
parameter substitutions. Recursion
and nesting limited only by the
amount of disk storage available.
Conditional Assembly—aliows
up to 248 levels of nesting.

cross assemblers!

Assembly Time Calculator—
will perform caicuiations with up to
16 pending operands, using 16

or 32 Bit arithmetic (32 Bit only for
16 Bit products). The algebraic
hierarchy may be changed through
the use of parentheses.

Include files supported—
Listing Control—allows listing
of sections on the program with
convenient assembly error detec-
tion overrides, along with assembly
run time commands that may be
used to dynamically change the
listing mode during assembly.
Hex File Converter,included
—forthose who have special
requirements, and needto generate
object code in this format.

Crossreference table
generated—

Plain English Error
Messages—

System requirements for ali pro-
grams: Z-80 CP/M 2.2 System with
54k TPA and atleast a 96 column
printer is recommended. Or
8086/88 256k CP/M-86 or MSDOS
(PCDOS).

Cross Assembler Special Features

Z-8—Userdefinedregisters
names, standard Zilog and Z-80
style support. Tec Hex output option.
8748—standard Inteland Z-80
style syntax supported.

8051—512 User defined register
or addressable bit names.

6800 Family—absolute or
relocatable modes, all addressing
modes supported. Motorola syntax
compatible. Intel Hex or S-Record
format output.

6502—Standard syntax or Z-80
type syntax supported, all
addressing modes supported.
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ZILOG OLIVETTI
280 SYSTEM 8000 IBM PC IBM PC M-20

CP/M® UNIX MSDOS CP/M 86 PCOS
28000™ $299.50 $750.00 $299.50 $299.50 $299.50
280 99.50 500.00 199.50 199.50 199.50
Z8 199.50 500.00 199.50 199.50 199.50
8086/88 199.50 750.00 99.50 99.50 199.50
80186 199.50 750.00 199.50 199.50 199.50
8748 199.50 500.00 199.50 199.50 199.50
8044/51 199.50 500.00 199.50 199.50 199.50
8080 199.50 500.00 199.50 199.50 199.50
8085 199.50 500.00 199.50 199.50 199.50
8096 199.50 500.00 199.50 199.50 199.50
68020 399.50 750.00 399.50 399.50 399.50
68000,08,10 299.50 750.00 299.50 299.50 299.50
6800,02,08 199.50 500.00 199.50 199.50 199.50
6801,03 199.50 500.00 199.50 199.50 199.50
6804 199.50 500.00 199.50 199.50 199.50
6805 199.50 500.00 199.50 199.50 199.50
6809 199.50 500.00 199.50 199.50 199.50
32000 399.50 750.00 399.50 399.50 399.50
COPS400 199.50 500.00 199.50 199.50 199.50
NSC800 199.50 500.00 199.50 199.50 199.50
6301 199.50 500.00 199.50 199.50 199.50
6501/11 199.50 500.00 199.50 199.50 199.50
6502 199.50 500.00 199.50 199.50 199.50
65C02 199.50 500.00 199.50 199.50 199.50
1802 199.50 500.00 199.50 199.50 199.50
F8/3870 199.50 500.00 199.50 199.50 199.50
NEC7500 199.50 500.00 199.50 199.50 199.50
NCR/32 399.50 750.00 399.50 399.50 399.50

Subtotal $ $ $ $ 8
Name TO ORDER. Simply circle the product or
Company products you want in the price columns, and add
up your order.

Address Total $
City State Zip Check one: Shipping UPS Blue
Phone [ 8" Single Label no charge,
Make and model of computer % %313%86 ﬁ;rsuonoitlnternatlgnal
system O Cartridge tape
(J COD (2500AD pays COD charges) (O Apple (Softcard)

[J VISA or MasterCard
Number

Expiration Date

25004ADSOFTNARE]

P.O. Box 4957, Englewood, CO 80155, (303) 790-2588 TELEX 752659/AD ====

Inquiry 397

(J Kaypro DSDD

Total Order $

other formats available, please cail!

Signature
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SPERRY PERSONAL COMPUTER

SPECIFICATIONS
OPERATING KEYBOARD
SYSTEM 84 keys, 6 ft. cord
MS DOS Version AUXILIARY
2.11 with MEMORY
G.W. BASIC Up to two internal
MICRO- 5(1{4" diskettes
PROCESSOR 10MB internal
16-bit 8088 fixed disk when
DISPLAY configured with
SCREENS single diskette.
High Definition USER MEMORY

monochrome
display IBM com-
patible graphies.
COMMUNI-
CATIONS
Built-in
Asynchronous

Standard 128K
bytes, expandable
to 640K
DIAGNOSTICS
Power-on self test




Stand alones shouldn’t. Not in an
office environment.

Alone, PC’s are simply under-
utilized. But join them in the right
kind of network, and their value
as business tools increases expo-
nentially. Your PC’s can share fewer

rinters, share common data files,
nction independently or collec-
tively. Just like people.

The question, then, is which
system to choose.

Ours is not the only such system.
But it may well be the most
intelligently conceived.

It will accept any IBM-compatible
PC’s you already own. Eagle,
Corona, Columbia, Compaq and so
on. Even a Sperry.

Usernet begins with as few as
four PC’s, linked in a common bus

Inquiry 327

Sperry

introduces Usernet.

Because PC’s that talk only to themselves
are a luxury few businesses can afford.

with the industry-standard “twisted
pair” wiring. Simple and economical
to install, service or expand. And
expand you can, to as many as 64
PC’s, merely by adding them on,
without disrupting or replacing any
part of the system.

As your Usernet grows, you'll
appreciate a security system
Stanford University rates as the
best in the industry. It keeps your
business yours.

But ultimately, any system such
as Usernet stands or falls on speed.
An information path, like a highway,
can choke on its own traffic. So,
the faster information moves, the
less chance of developing a nasty
form of gridlock.

It may surprise you to learn that
Usernet speeds information along.

In many cases, faster by a factor of
10 than our competition. Or yours.

For a demonstration at a Sperry
Productivity Center near you,
telephone 1-800-547-8362, or write:
Sperry Corporation, P.O. Box 500,
Blue Bell, PA 19424-0024.

© Sperry Corporation 1984

MARCH 1985 « BYTE 81




82

BYTE -

EVEREX
EVER FOR EXCELLENCE

LaarVanes

(i

Innovative Backup and Hard Disk Drive Systems
For Your IBM PC, XT and AT

Backup Option Retrieve Option

Selective File-By-File
File-By-File i Retrieval
Exclusive
/ File-By-File
Complete Retrieval
‘Mirror Image”
Complete
“Mirror Image”

The Standard of Excellence in Backup Software
- Revolutionary Everex Backup systems give you
the backup/retrieve flexibility you want while
saving you hours of time, You can backup your
hard disk drive in minutes with a fast “mirror
image;’ then retrieve this information either file-
by-file or the entire hard disk image.

- High speed backup/retrieve —up to 5MB
per minute.

- Menu Driven software includes the largest
selection of file selectable options—choose
from name, date, time interval, global, qualifier
and more.

- Advanced installation program automatically
configures the optimal backup/retrieve speed
with your hard disk drive.

The Leader in External Expansion Systems
All external systems are available with any com-
bination of Everex Backup and Hard Disk
Drive systems.

+ Slimline systems include one short and three
long expansion slots for adding more acces-
sory boards.

- Half-Size system includes three long expan-
sion slots.

MARCH 1985

+ Full-Size system (looks like your PC) includes
eight long expansion slots.

- External systems include one high quality,
round shielded cable.

The Total Solution For Backup That Plugs Right

Into Your Computer

+ A wide selection of backup solutions with the
price and performance to meet your needs:

- The EXCEL 4500, 45 and 60 MB high per-
formance % -inch Streaming Tape systems,
the EXCEL 200, 20 MB Cassette system
and the EXCEL 10 MB Floppy Tape system.

- Space-saving half height units with single
board controller.

- Combine with Everex hard disk drives for
lower cost and higher performance.

- Unique “piggyback’ power supplies ensure
dependable operation and save space.

Visit your local Everex dealer today and ask

to see Everex products in action. For the name
of your nearest Everex dealer, please call
(415) 967-1111.

Imagineering Ultimo, Australia TLX: 74343 IMAGIN AA

Microage Distribution Ltd. London, England TLX:881 3241 WONGS G
Feeder Paris, France TLX: 4413241 FEEDER

Automated Office Systems Hout Bay, South Africa 2721-70-8091

IBM, PC, XT and AT are registered trademarks of International Business
Machines Corporation

EXCEL is a trademark of Everex Systems Inc.

Dealer Hotline (800) 821-0806 * In CA (800) 821-0807

———=EVEREX—

891 Maude Avenue, Mountain View, California 94043
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® DESIGN SHOW

The 1985 National Design
Engineering Show, McCor-
mick Place, Chicago. IL.
More than 600 CAD/CAM
system and electronic com-
ponent companies will ex-
hibit products. Contact the
Show Manager, National
Design Engineering Show,
999 Summer St., Stamford,
CT 06905, (203) 964-0000.
March 11-14

® CAD COURSE
Computer-aided Drafting
and Design (CADD),
Mechanical Engineering
Graphics Lab, University of
Texas, Austin. A short course
for those work wish to work
on CADD systems using only
systems manuals. Hands-on
practice with IBM CADAM
and HP/Holquin systems.
Contact College of Engineer-
ing, University of Texas,
Austin, TX 78712, (512)
471-3506. March 11-15

® DATACOMM FROM ALL
ANGLES—Data Communica-
tions: Technology. Tech-
niques, and Applications,
Tarrytown Hilton, Tarrytown,
NY. This seminar covers
existing and emerging
technologies and data com-
pression techniques and ap-
plications. The fee is $150.
Contact Glasgal Communica-
tions Inc.. 207 Washington
St.. Northvale, NJ 07647,
(201) 768-8082. March 12

® ACM COMPUTER CON-
FERENCE—The Thirteenth
Annual ACM Computer
Science Conference: CSC
'85. New Orleans Marriott,
LA. An employment register,
social events, technical
programs, award presenta-
tions, and exhibits are high-
lights of this show. Contact

Della T. Bonnette, Con-
ference Chair, Computing
and Information Services,
University of Southwestern
Louisiana, Lafayette, LA
70504, (318) 231-6306.
March 12-14

@® HUSKER FAIR

The Eleventh Annual Com-
puter Fair, University of
Washington, Seattle. More
than 100 vendors will ex-
hibit. Seminars and exhibits
are free. Contact Dr. Thomas
Bennett, Academic Com-
puting Center, University of
Washington, 3737 Brooklyn
Ave. NE, Seattle, WA 98105,
(206) 543-5728. March 13-14

® EDUCATIONAL CON-
FERENCE—The 1985
Microcomputers in Educa-
tion Conference, Arizona
State University, Tempe. The
theme for this conference is
“Tomorrow's Technology.”
Emphasis will be placed on
integrating computer tech-
nology and languages into
the educational environ-
ment. Exhibits will be fea-
tured. Contact Donna
Craighead. Payne B47,
Arizona State University.
College of Education,
Tempe, AZ 85287, (602)
965-7363. March 13-15

® SIMULATION IN SUN-
SHINE—The Eighteenth An-
nual Simulation Symposium,
Bay Harbor Inn, Tampa, FL.
For information, contact
Alexander Kran, IBM Corp.,
East Fishkill Facility,
B/300-40E, Hopewell func-
tion, NY 12533, {914)
894-7142. March 13-15

® PERSONNEL SYSTEMS
SEMINAR—HRSP 101:
Introduction to Human
Resource Information Sys-
tems, Allgauers Fireside
Hotel, Chicago, IL. The prin-
ciples of personnel systems
will be explored. Contact
Susan G. Goldenberg,
Association of Human
Resource Systems Profes-
sionals Inc., POB 8040-A202,
Walnut Creek, CA 94596,
(415) 945-8428. March 14-15

® INTERFACING WORK-
SHOP—Personal Computer
and STD Computer Interfac-
ing for Scientific Instrument
Automation, Virginia Tech,
Blacksburg. A hands-on
workshop with participants
wiring and testing interfaces.
The fee is $450. Contact Dr.
Linda Leffel, CEC., Virginia
Polytechnic Institute and
State University, Blacksburg,
VA 24061, (703) 961-48438.
March 14-16

® SHOW IN DELAWARE
The Seventh Annual
Delaware Computer Faire,
Delaware State College,
Dover. Current technology
for school, office, and home
will be displayed. Work-
shops, demonstrations, and
sessions on the use of com-
puters in the classroom are
planned. Contact Dr. William
|. Geppert, State Supervisor,
Mathematics, Department of
Public Instruction, Townsend
Building, POB 1402, Dover,
DE 19903, (302) 736-4885.
March 16

® EXPOSING THE MYTH
OF MICROS—Public Aware-

D L R R R A N N N R R N R P S T

IF YOU WANT your organization's public activities listed in BYTE's Event
Queue, we need to know about them at least four months in advance. Send
information about computer conferences, seminars, workshops. and courses
to BYTE, Event Queue, POB 372, Hancock, NH 03449,

ness Seminars, Hyatt Regen-
cy. Los Angeles, CA. A
seminar that shows nontech-
nical businesspeople how a
microcomputer could be
used to increase productivi-
ty. Contact International
Microcomputer Industries
Association, Suite 175, 21
Tamal Vista Blvd., Corte
Madera, CA 94925, (415)
924-1194. March 18-19

® WAYS TO USE MICROS
IN SCHOOL—Instructional
Strategies for Integrating the
Microcomputer into the
Classroom, University of
Wisconsin, Madison. Hands-
on sessions. Contact Dr.
Judith Rodenstein or Dr.
Roger Lambert, 964 Educa-
tional Sciences Building,
University of Wisconsin,
1025 West Johnson St..
Madison, WI 53706, (608)
263-4367 or (608) 263-2704.
March 18-19

® COMPUTER, TELE-
COMMUNICATIONS CON-
FERENCE—COMTEL '85:
International Computer and
Telecommunications Con-
ference, Infomart, Dallas. TX.
For information, contact
COMTEL '85. Suite 600,
13740 Midway Rd., Dallas.
TX 75244, {214) 458-7011.
March 18-20

® TECHNOLOGY AND
EDUCATION—The First An-
nual Conference on Tech-
nologies in Education,
University of Arizona, Tuc-
son. This conference will
focus on the effective im-
plementation of research in
educational technology. Con-
tact Steve Louie, NACCIS,
Suite 125, 2200 East River
Rd.. Tucson, AZ 85718, (602}
323-6144. March 18-20
(continued)
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High performance to cost ratio...

Programming Chips?

Projects develop profitably with development hardware /software from GTEK.

MODEL 7956 ..................

(with RS232 option) .... $1099.
MODEL 7956 (stand alone) § 979.

GTEK's outstanding Gang Pro-
grammer with intelligent
algorithm can copy 8 EPROMS at
a time! This unit is used in a pro-
duction environment when pro-

amming a large number of chips
1s required. It will program all
popular chips on the market
through the 27512 EPROMS. It

MODEL 7228 - $599

This model has all the features
of Model 7128, plus Intelligent
Programming Algorithims. It
supports the newest devices
available through 512Kbits;
grams 6x as fast as standard
algorithims. Programs the 2764 in
one minute! Supports Int,el 2764A
& 27128A chips. ports
Tektronics, Intel, Motor a and
other formats.

also supports the Intel 2764A &
27128A chips. It will also program
single chip processors.

EPROM & PAL

PROGRAMMERS

—These features are standard from GTEK—
Campatible with all RS232 serial interface ports © Auto select baud rate ® With or without hand-
shaking ¢ Bidirectional XonvXoff « CTSDTR » Read pin covpatible ROMS » No per
sonality modules © Intel, Motorola, MCS86 Hex formats o Split faclity for 16 bit data paths ©
Read, program, farmatted list commands ¢ Interrupt driven — program and verify real time while
sending data ® Program single byte, block, or whole EPROM ¢ Intelligent diagnostics discern bad
and/or erasable EPROM ¢ Verify erasure and compare commands © Busy light ® Carmplete with
Textool zero insertion force socket and integral 120 VAC power (240 VAC/50Hz available) o

MODEL 7324 - $1199
This unit has a built-in compiler.
The Model 7324 programs all
MMI. National and TI 20 and 24
pin PALs. Has non-volatile
memory. It operates stand alone || devices available through
or via RS232. 256Kbits.

MODEL 7316 Pal Programmer .. ... ...................... ’
Programs Series 20 PALs. Built-in PALASM compiler.

DEVICES SUPPORTED

by GTEK's EPROM Programmers
NMOS CMOS EEPROM MPU'S
2508 68764 27C16 5213 12816A 8748 8741H
2516 8755 27C16H 5213H I2817A 8748H 8744
2532 5133 27C32H 52B13 8749H 8751
2564 5143 27C64 X2816 8741 68705
68766 27C256 48016 8742H

UTILITY PACKAGES

GTEK's PGX Utility Packages will aliow you to s% ecify a range of addresses to
send to the proFrammer verify erasure and/or set the EPROM ty]ge. The PGX Utili-
ty Package includes GHEX, a utility used to generate an Intel HEX file.

PALX Utility Package — for use with GTEK's Pal Programmers — allows
transfer of PALASM® source file or ASCII HEX object code file.

Both utility packages are available for CPM,®* MSDOS,® PCDOS?® ISIS® and
TRSDOS® operating systems. Call for pricing.

AVOCET CROSS ASSEMBLERS

These assemblers are available to handle the 8748, 8751, Z8. 6502, 68X and other
microprocessors. They are available for CPM and MSDOS computers. When order-
ing, please specify processor and computer types.

ACCESSORIES

' Model 7128-L1, L2, L2A XASM (for MSDOS) ............
(OEM Quantity) $259. U/V Eraser DE4
Model 7128-24 $329.

RS232 Cables
Cross Assemblers $200. 8751 Adapter ...
PGX Utilities
PALX

MODEL 7128 - $429
This model has the highest
performance-to-price-ratio of any
unit. This is GTE‘K 's most popular
unit! It supports the newest

$ 599

NMOS

2758 2764A
2716 27128
2732 27128A
2732A 27256
2764 27512

8755 Adapter
48 Family Adapter

Call for pricing
68705 Programmer

Call for pricing

Development Hardware/Software
P.O. Box 289, Waveland, MS 39576
601/467-8048

, INC.

GTEK, PALASM, CPM, MSDOS, PCDOS, ISIS, and TRSDOS
are all registered trademarks.
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EVENT QUEUE

® EDUCATION AND COM-
PUTING—Educational Com-
puting Today, Westin Hotel,
Renaissance Center, Detroit,
MI. Kindergarten. elemen-
tary, high school, and col-
lege educators will share
educational computing expe-
riences. Contact Michigan
Association for Computer
Users in Learning, MACUL/
ICCE Conference, POB 628,
Westland, MI 48185, (313)
595-2493. March 21-22

® ELEMENTARY COMPUT
ING—University of Delaware
Second National Con-
ference: Computers and
Young Children, University
of Delaware, Newark. The
emphasis is on programs for
children 4 to 8 years of age.
Contact Dr. Richard B.
Fischer, Division of Continu-
ing Education, University of
Delaware, Newark, DE
19716. (302) 451-8838.
March 21-22

® WINTER COMDEX
COMDEX/Winter. Convention
Center. Anaheim. CA. One
of the largest shows in the
microcomputer industry.
Contact The Interface Group,
300 First Ave, Needham,
MA 02194, (800) 325-3330:;
in Massachusetts, (617)
449-6600. March 21-24

® DATABASE SYMPOSIUM
The Fourth Annual ACM
SIGACT/SIGMOD Symposium
on Principles of Database
Systems, Portland, OR
Theoretical and practical
aspects of database systems.
Topics include the applica-
tion of artificial-intelligence
techniques to database
systems, data models, and
data structures for physical
database implementation.
Contact David Maier,
Department of Computer
Science. Oregon Grad
Center, 19600 Northwest
Walker Rd., Beaverton, OR
97006. March 25-27

® OPTICAL STORAGE
TECHNIQUES—The Third

Annual Conference on Op-
tical Storage of Documents
and Images. Shoreham
Hotel, Washington, DC. Con-
tact Technology Opportunity
Conference, POB 14817. San
Francisco, CA 94114-0817,
(415) 626-1133. March 25-27

@® INTEGRATION, COMMU-
NICATIONS, COMPUTERS
IEEE INFOCOM 85,
Washington, DC. Papers will
address such issues as ar-
chitecture protocols, gate-
ways, and support. Contact
Tom Stack. IEEE INFOCOM
‘85, POB 639, Silver Spring,
MD 20901, (301) 589-8142.
March 25-28

® MICROS FOR EDUCA-
TION—The Twenty-Sixth In-
ternational Conference of
the Association for the
Development of Computer-
based Instructional Systems,
Adams Mark Hotel, Philadel-
phia, PA. General sessions
will cover major issues in
computer-based instruction
for educators at all levels.
Contact Gordon Hayes,
Western Washington Univer-
sity, 409 Miller Hall,
Bellingham, WA 98225.
March 25-28

® DBM AND FOURTH
GENERATION—Database
Management Systems and
Fourth Generation Lan-
guages for Personal Com-
puters, Denver, CO. Topics
include approaches to
managing data, operational
considerations, and manage-
ment issues. The fee is
$795. Contact Software In-
stitute of America Inc.. 8
windsor St., Andover, MA
01810. (617) 470-3880.
March 27-29

® DECISION SUPPORT
SYSTEMS—Decision Support
Systems for Practical Appli-
cations. Los Angeles, CA.
The fee is $795. Contact
Digital Consulting Associates
Inc., 6 Windsor St., Andover,
MA 01810, (617) 470-3870.
March 27-29



EVENT QUEUE

® JOINT CONFERENCE IN
MINNESOTA—Updata '85:
The Seventh Annual Min-
nesota Joint Computer Con-
ference, Radisson South
Hotel, Bloomington, MN. A
conference for data-process-
ing professionals. The theme
is "Meeting Tomorrow’s
Challenge Today!” Contact
Mick Williams, Standard
Iron, 4990 North County Rd.
18, New Hope, MN 55428,
(612) 533-1110.

March 28-29

® WESTERN EDUCATORS
MEET—Western Educational
Computing Workshops,
University of California,
Santa Cruz. A series of
workshops and demonstra-
tions that give educators
hands-on experience with
computer application pack-
ages and computer hard-
ware. Contact Hal Roach,
Computer Services, Mount
San Antonio College, 1100
North Grand Ave,, Walnut,
CA 94542 March 28-29

® WEST COAST FAIRE

The Tenth Annual West
Coast Computer Faire,
Moscone Center. San Fran-
cisco, CA. This is one of the
largest computers shows.
Contact Computer Faire Inc..
Suite 201, 181 Wells Ave..
Newton Falls, MA 02159,
(800) 826-2680; in Massa-
chusetts, (617) 965-8350.
March 30-April 2

® COMPUTERFEST

The 1985 Greater Baltimore
Hamboree and Computer-
fest. Maryland State Fair-
grounds, Timonium. Exhibits,
flea markets, and forums
highlight this annual event.
Admission is $4, and the
gates open at 8 am. Con-
tact Baltimore Amateur
Radio Club Inc.. POB 95.
Timonium, MD 21903-0095,
(301} 561-1282. March 31

@® FOCUS ON SOFTWARE
Softcon, Georgia World
Congress Center. Atlanta.
The Spring and Fall Softcons

have been merged into this.
event. Nearly 3000 software
vendors are expected to
participate. More than 200
seminars, panel discussions,
forums, and workshops are
planned. Registration is
$35 for exhibits-only admis-
sion or $195 for a four-day
conference and exhibits
badge. For more informa-
tion, contact Softcon,
Northeast Expositions, 822
Boylston St., Chestnut Hill,
MA 02167, (617) 739-2000.
March 31-April 3

® TELECONFERENCING
SEMINAR—Teleconferencing
in the Marketplace, Interna-
tional Conference Centre
RAI, Amsterdam, The
Netherlands. A seminar for
users and suppliers of tele-
conferencing services and
facilities. Contact Interna-
tional Congress and Conven-
tion Association, POB 5343,
1007 AH Amsterdam, The
Netherlands.

March 31-April 3

@® MICROPROCESSOR IDEA
EXCHANGE—The 1985 IEEE
Microprocessor Forum,
Bally's Park Place Casino
Hotel, Atlantic City, NJ.
Tutorials, forums, and ex-
hibits will be held. A contest
challenging robots to
navigate a complicated
maze in the fastest time will
be held. Contact IEEE Com-
puter Society, POB 639,
Silver Spring. MD 20901,
(301) 589-8142.

March 31-April 4

April 1985

@® GULF COAST SHOW

The Second Annual Gulf
Computer & Office Show,
Rivergate Convention Center,
New Orleans, LA. Seminars,
workshops, and product dis-
plays. Contact Gulf Com-
puter & Office Show Man-
agement, c/o 119 Avant
Garde, Kenner, LA 70065
(504) 467-9949. April 2-4

(continued)

same time.

tion, built-in utilities enable
you to read or devise any for-
mat you may require. If that’s
not enough, VICTORY can
help you with unusual or
unique formatting, serializing
or copy-protecting problems.

VICTORY duplicators are
designed to be reliable. Each
of the copy drives has a

copying throughput and
ensure maximum uptime.
VICTORY Duplicators use
industry proven drives com-
bined with 100% digital tech-
nology . . . there are no
analog circuits to slowly drift
out of tolerance.

Let us help free you from
your disk-duplicating bottle-
neck at a surprisingly
attractive price. Write or call:
VICTORY ENTERPRISES
TECHNOLOGY, INC,, 8910
Research Blvd., Suite B2,
Austin, Texas 78758—

(512) 450-0801.

W/

separate controller to increase:

VICTORY
ENTERPRISES

Technology, Inc.

100% FLAWLESS
COPIES . ..

. . . FAST!

No need to tie up your valuable computer to duplicate
diskettes . . . when VICTORY can provide you with a
duplicator that will do the job flawlessly, and much
faster. One button operation automatically formats,
duplicates and verifies up to 8 diskette copies at the

VICTORY can supply you with literally dozens of
standardized formats to match the protocol of virtually
any current computer. In addi- '

Inquiry 359
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YOU CAN'T
FIGHT STATIC
SITTING DOWN.

Static electricity exists everywhere in an office
environment—it’s not just confined to a few square
feetarounda CRT. And when you consider that some-
one casually walking past aterminal can generate
enough charges to trigger a major malfunction,
it's clear that a small anti-static mat is hopelessly
ineffective in protecting sensitive computers.

The solution is Staticide® Unlike bulky mats,
which can be unwelcome in a smartly-decorated
office setting, Staticide provides aninvisible barrier
against static—a shield that remains in effect for up to
six months with a single application. And while mats
can cost hundreds, a quart of Staticide is only a few
dollars. What's more, now you could wipe out static
and dust attraction on CRT screens and keyboards

with new Staticide® Wipes™.
Staticide from ACL. When )
28 y
Staticide .

you compare it against anti-

static mats, the results will

floor you.

by ACL Incorporated ﬁgﬁggﬁ :
1960 East Devon Ave.
n Elk Grove Village, IL 60007
(312) 981-9212, TELEX: 4330251

:’:":‘;“Ivlhm dowahme
.".:‘M‘:: 10y lecaing oot
i

asng "
e

TN dust atiroe hon

L]
Sder0a0nie

. WARNINO!
O or ovack oF onnot

Mot Con 1 quart
g CuNeEs), 0,940 e

We offer no static
to our customers.
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® MEET SOME NETWORKS
Introduction to Network Ar-
chitectures, Atlanta. GA. This
course provides an under-
standing of the role of net-
work architectures and ex-
plains their many forms. The
fee is $795. Contact Elaine
Hadden Nicholas, Depart-
ment of Continuing Educa-
tion, Georgia [nstitute of
Technology, Atlanta, GA
30332-0385. (404)
894-2547. April 2-4

® UNIX EXPO

UNIX Systems Exposition
‘85, Paris, France. An exhibi-
tion covering UNIX hard-
ware and software. A con-
ference program is planned
Contact Network Events
Ltd., Printers Mews, Market
Hill. Buckingham, MK18 1]X
England; tel: (0280) 815226;
in France, Gin Piau, 272 rue
de Faubourg. Saint Honore,
75008 Paris. France; tel: (1)
776 75 06. April 2—-4

® MODULA-2 ENGINEER-
ING—Software Engineering
with Modula-2, Atlanta, GA.
A course emphasizing
methods for building large-
scale software systems in
Modula-2. Prerequisite:
knowledge of Ada or Pascal.
The fee is $495. Contact
Elaine Hadden Nicholas,
Department of Continuing
Education, Georgia [nstitute
of Technology. Atlanta, GA
30332-0385. (404) 894-2547.
April 3-5

® SYSTEMS DEVELOP-
MENT AND FOURTH GEN-
ERATION—Structured
Techniques Using Fourth
Generation Languages
Chicago, IL. This seminar
explains how to use fourth-
generation languages in a
structured systems-develop-
ment environment, Contact
Digital Consulting Associates
Inc.. 6 Windsor St.. Andover,
MA 01810, (617) 470-3870
April 10-12

® PERSONNEL SYSTEMS
| SEMINAR—HRSP 101

introduction to Human
Resource Information Sys-
tems. Marriott Hotel-North-
west, Atlanta, GA. See
March 14-15 for details.
April 11-12

® COMMUNICATIONS
TECHNOLOGY FOR THE
NONVERBAL—The Fourth
Annual Conference on Com-
munication Technology
Technology and Nonspeak-
ing Children, Joseph Stokes
Auditorium, Children’s
Hospital of Philadelphia, PA.
The use of technology with
nonverbal children will be
presented. Concurrent ses-
sions will address ongoing
research, computers, and
treatment strategies. The
registration fee is $95. Con-
tact Joan Bruno, Children's
Seashore House, 4100 Atlan-
tic Ave, POB 4111, Atlantic
City, NJ 08404, (609) 345-
5191, ext. 278. April 12-13

® GRAPHICS

Computer Graphics ‘85
Dallas. TX. Tutorials and
technical sessions on ar-
chitectural and engineering
computer graphics, artificial
intelligence. business
graphics, and CAD/CAM.
Contact National Computer
Graphics Association, Suite
601, 8401 Arlington Blvd.,
Fairfax. VA 22031, {703)
698-9600. April 14-18

® TELECOMMUNICATIONS
EVENT—Intelexpo ‘85,
Washington, DC. A con-
ference and exhibition for
the telecommunications in-
dustry. Contact United States
Telecommunications Sup-
pliers Association. Suite
1618, 333 North Michigan
Ave., Chicago. 1L 60601
(312) 782-8597. April 15-18

® ACQUIRING EXPERT
KNOWLEDGE—Knowledge
Acquisition for Expert
Systems: An Applications
Perspective on Planning and
Developing the Prototype.
Washington, DC. A workshop
(continued)



Speed, Power, Price.
Borland’s Turbo Pascal Family.

The Industry standard. with more than 250,000 users worldwide Turbo Pascal is the industry's de facto standard.
Turbo Pascal is praised by more engineers, hobbyists, students and professional programmers than any other deveiopment
environment in the history of microcomputing. And yet, Turbo Pascal is simple and fun to use!

Jeff Duntemann, PC Magazine: "Language deal of the century . . . Turbo Pascal: It introduces a new
prog ing environment and runs kke magic."

Dave Garland, Popular Computing: "Most Pascal compilers barely fit-on a disk, but Turbo Pascal packs an editor, compiler, linker,
and run-time library into just 29K bytes of random-access memory"
Jerry Pournelle, BYTE: “"What | think the computer industry is headed for: well documented, standard, pienty of good features,
and a reasonable price."

Portability. Turbo Pascal is available today for most computers running PC DOS, MS DOS, CP/M 80 or CP/M 86. A XENIX verison of Turbo
Pascal will soon be announced, and before the end of the year, Turbo Pascal will be running on most 68000 based microcomputers.

High resolution monochrome graphics for the IBM PC and the Zenith 100 computers

Dazzling graphics and painless windows. The Turbo Graphix Toolbox will give even a beginning programmer
the expert's edge. It's a complete library of Pascal procedures that include:

—Full graphics window management.
—Tools that will aliow you to draw and hatch pie charts, bar charts, circles, rectangles and a full range of geometric shapes.
—Procedures that will save and restore graphic Images to and from disk.
—Functions that will allow you to precisely plot curves.
—Tools that will allow you to create animation or solve those difficult curve fitting problems.
and much, muchmore . . . ..
No sweat and no royalties. You may incorporate part, or all of these tools in your programs,
and yet, we won't charge you any royalties. Best of all, these functions and procedures come complete
with commented source code on disk ready to compile!

Searching and sorting made simple

The perfect complement to Turbo Pascal. it contains: Turbo-Access, a powertul implementation of the state-of-the-art B+tree ISAM
technique; Turbo-Sort, a super efficient impiementation of the fastest data sorting algorithm, “Quicksort on disk™. And much more.

Jerry Pournelle, BYTE: “The tools include a B+tree search and a sorting system; I've seen stuff like this, but not
as well thought out, sell for hundreds of dollars."

Get started right away: free database! included on every Toolbox disk is the source code to a working
data base which demonstrates how powerful and easy to use the Turbo-Access system really is.
Modify it to suit your individual needs or just compile it and run.

Remember, no royalties!

From Start to Finish in 300 pages. Turbo Tutor
is for everyone, from novice to expert. Even if you've never Fe deale’
programmed before, Turbo Tutor will get you started right away. 6-2283 for t 7 42_1133
It you already have some experience with Pascal or another 2 (800) 55 o8 CA (800) s e
programming language, Turbo Tutor will take you step by step de C 00) 255-80 '130 $ 6990 e ;
through topics like data structures and pointers. If you're an expert, a d ca| (8 pasc@ |Q/8087 $109.9! o ‘
you'll love the sections detailing subjects such as “how 1o use assem- i ple at petté i Credlt pascd | w/BCD §109.9!
bly language routines with your Turbo Pascal programs.” Aval tayou To orde ‘ Paswa' /B0 % 152(2[9)5 i
S i = pasC H
A must You'll find the source code for all near® (ibe your ¢ 5495 — 0
the examples in the book on the accompanying carefuly Defcsys:eml Jurbo Toolbo’f 5495 —
disk ready to compile. Turbo Tutor might be Compute ot . 0 Graps® % log
the only reference on Pascal and pro-  gbit = s-00 s PR h.ppggs
gramming you'll ever need. Mine i — pc.00S — cpM 8 ) T ese prices "lioreign o
e — 80 — 3
| US /CPIM me/”‘ode’ is: 2 : ; 1US: 8[
' na " 10
4 puters " ’ pE add $ —
i — s 15 . - 600 1ax) heck
e B T ik size |V DS'/"'" “ amount: (CA 2 Bankoraﬂ Cl
3 ¢ Ds‘/“' Dan ot VISA M //
e gxpir. D3 —
T { Card /v
onCard:

city: zip: /

/
state: sl F16

gents: 8¢
a reside a
Ca"'os'r;(a,uarsd'aw on

X ted bY Bo abie i
Telephon® L NOT be 880 att, P2
orders WILL  nent D
p'sand Purchgséoand make
coD's USA: ad
ou(stde




NORTHEAST

TARGET MARKET

HEST

NORTHEAST

RES] CENTRAL

EAST CENTRAL

A black border may appear around the Palette slide image,
which will be imperceptible when projected.



Now last minute presentations
can be made from
your personal computer:
In color. In house. Inminutes.

Introducing Polaroid Palette.

Whether your presentation is in 30
minutes or 30 days, the new Polaroid
Palette Computer Image Recorder will
make it easier. Priced at under $1800* it
lets you make Polaroid instant 35mm
slides or prints from personal
computer-generated data. Right at your
desk. So now you can create a presen-
tation in minutes. Without sending out
for processing, paying premiums for
rush service or risking the security of
your confidential information.

Works with the graphics
packages of the IBM PC or XT,
DEC Rainbow or PRO, Apple Ile
or I1+ and AT&T 6300.

The Polaroid Palette is designed to
work with many graphics software
packages. In fact, when using such
popular programs as Graphwriter,
Chart-Master, Sign-Master, DR Draw
and DR Graph, Palette can virtually
double both the horizontal and vertical
resolution of your monitor. Plus, a

Inquiry 282

“backfill” feature reduces raster lines
for a smoother, more finished appear-
ance. The result— presentation quality
slides. On-the-spot.
Color 35mm slides, even from a
black and white CRT
Think of it as an artist’s palette. Be-
cause Palette “paints” your graphs,
charts and text. You're choosing from
up to 72 colors. If you don’t want red,
press a few keys—it’s green. And if
you're not the artistic-type, Polaroid
has developed a menu of color sets:
combinations of colors that have been
specially coordinated to complement
your presentations. And all of this is
yours, even if you have a black and
white monitor.

Lets you make last minute
changes or add
up-to-the-minute information.
The Polaroid Palette is the fast, con-
venient, low-cost way to prepare slides
for your presentation. And perhaps

even more important, Palette allows
you to keep confidential information
confidential. You won't have to send
your work out to anyone again.

So why wait until the last minute to
find out about Polaroid Palette? Call
this toll-free number or return this
coupon. Because with Palette you'll
make your deadlines, in no time.

For a demonstration, call toll-free, or mail the
coupon to Polaroid Corp., E.I. Marketing, Dept.
| 604, 575 Technology Sq., Cambridge, MA 02139.

| CALL 1-800-225-1618

| OSend information. O Have representative call.

| Name = Title

| Company =, =

| Address

State Zip —

City
I ?

| Telephone X

| PC make and mode!

 EPolaroid

L B-3/85 i

*Suggested list price. Polaroid®

RN L S T . S B S .
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e Runs any size
e Other models

INew 64K SBC

Only

floppy drive.
include Hard

Disk Controller, CP/M® 3.0,
128K or 256K RAM, and 8088

*375.

4llx6ll
e Requires no terminal. Includes
Video Controller and CP/IM® 2.2

64K SBC includes:

o 6MHz Z80B®
® Video Controlier ®
@ 2 Serial Ports

@ 4 Parallel Ports

@ /O Expansion
Or

CP'Misaregistered
tfrademark of

@ Source Code and Drivers

included
CPIM® 2.2

Call our Toronto
office today.
(416) 745-7214

write: Megatel

1051 Clinton St.,

Digital Research|
Beimee  Buffalo, NY.
frademark ot 2lloginc. 14206

= Substantial OEM Discounts Available w=d

NOVA PC SYSTEM $1595.00
1 Hitec Keyboard, 1 130W Power Supply,
“**1 AST 6 Pack Compatible Multifunction
Board. 1 Monitor, 4 Drive Controller

NOVA XT SYSTEM $2345.00
1 130W Power Supply, 1 Hitec Keyboard
Momutor, ***1 AST 6 Pack Compatible
Multifunction Board, 1 360K Floppy Disk
Drive, 4 Drive Controtler, 1 10MB Hard
Disk, DTC Hard Disk Controller Card, 1
Color Graphic Board.

NOVA 64K BASIC SYSTEM $750.00
1 64K Nova Mother Board, Dr. Controller, |
Hitec Keyboard, 1 130W Power Supply
(110/220V), 1 Case,

REMARK.

***1 Serial Port. | Parallel Port, 1 Game
Port, Clock, Memory can be expansion up
to 348K, Spool, RAMDISK

NOVA PC/XT BARE BOARD wiMANUAL . ...$79.00
DISK DRIVE

Shugart SA455 2 Drive. $110.00
Shugart SA712 10 MB

Hard Disk Drive $475.00
TEAC 66B 2 Floppy Drive $115.00
Miniscribe 10MB H.D. w/Controller

& Cable $650.00

Miniscribe 20MB Hard Ijisk Drive . . . $695.00

UPGRADE KITS FOR AT
412 8K RAM
80287 Co-Processor

$20.00
$145.00

DEALER INQUIRIES WELCOME. —~ NOVA PGXT KITS AVAILABLE

COMPUTRADE COMPANY (in Koll Commercial Center)
780 Trimble Road, Suite 605, San Jose, CA 95131

= pc/x7THE TOP OF THE LINE IBM COMPATIBLE COMPUTER

HARDWARE

The Best Quality 130W Power Supply

(110/220V) Same Dimension as 1BM Power

Muitifunction Card

Case.. .

Hitec Keyboard

Color Graphic Card

Hercules Compatible Mono
Chrome Card

Floppy Disk Controller Card
w/Cable

STREAM TAPE

10/20 MB Stream Tape for Backup ..

MONITOR

Amdek 300 Color Monitor. ..
Amdek 310

Amdek 310A

Amdek RGB 600 Color Monitor . .
Amdek RGB 700 Color Monitor

Tel. (408) 946-2442, Telex: 171605
Hours: Mon-Fri 9:00 a.m~-6:00 p.m.

$150.00

$195.00
- $90.00
$130.00
$170.00

$195.00

$120.00

. CALL

.$245.00
. $143.00
$147.00

. $445.00
CALL

90 BYTE » MARCH 1985
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offering an approach to
knowledge acquisition for
building expert systems. The
fee is $1950. Contact
Expert-Knowledge Systems
Inc.. 6313 Old Chesterbrook
Rd.. McLean, VA 22101
(703) 734-6966. April 15-19

® INDUSTRIAL SOFTWARE
EXPO—The Second
CIMCOM: Industrial Software
Conference & Exposition,
Disneyland Hotel, Anaheim,
CA. Contact Computer and
Automated Systems Associa-
tion of the Society of
Manufacturing Engineers,
One SME Dr., POB 930,
Dearborn, Ml 48121, (313)
271-1500. April 16-18

@® TRAINING AND TECH-
NOLOGY—The Third Annual
Technology in Training and
Education (TITE) Conference,
Antler's Hotel, Colorado
Springs, CO. Contact Lt. Col-
onel McCann, TITE Con-
ference, USAFA/DFSR, USAF
Academy. Colorado Springs
CO 80840-5751. (303)
472-4195. April 16-19

® DBM AND FOURTH
GENERATION—Database
Management Systems and
Fourth Generation Lan-
guages for Personal Com-
puters, Atlanta, GA. See
March 27-29 for details.
April 17-19

@® OFFICE, DP EQUIPMENT
CeBIT ‘85, Hannover, West
Germany. More than 1300
exhibitors from more than
25 countries will display of-
fice equipment and data-
processing technology. Held
in conjunction with the Han-
nover Fair. Contact Han-
nover Fairs Information
Center. Route 22 E, POB
338, Whitehouse NJ 08888
{800) 526-5978:; in New
Jersey. (201) 534-9044

April 17-24

® NETWORK CONTROL
AND MANAGEMENT—Net-
work Management/Technical
Control, Marriott Copley

Place, Boston. MA. Diag-
nostic and test instruments
will be among the products
displayed. Contact Louise
Myerow, CW/Conference
Management Group, 375
Cochituate Rd., POB 880.
Framingham. MA 01701
(800) 225-4698; in Massa-
chusetts, (617) 879-0700.
April 18-19

@ PATIENT CARE AND
COMPUTERS—The Second
Annual Physicians and Com-
puters: Applications in Pa-
tient Care, Las Vegas Hilton,
NV. This conference ad-
dresses the concerns of
doctors, nurses, dietitians,
pharmacists. administrators,
and medical-record adminis-
trators. Contact Beverly |
johnson, University of
Southern California School
of Medicine, Postgraduate
Division, 2025 Zonal Ave.
KAM 318, Los Angeles, CA
90033, (213) 224-7051.

April 19-21

® COMPUTER FESTIVAL
The Tenth Annual Trenton
Computer Festival, Trenton
State College. Trenton. NJ
Talks, tutorials, user-group
activities, exhibits, computer-
graphics theater. games, and
a 50-acre outdoor elec-
tronics flea market are some
of the highlights of this an-
nual event. Contact Ms.
Marilyn Hughes. Trenton
State College, Hillwood
Lakes CN 550. Trenton, NJ
08625, (609) 771-2487

April 20-21

@® EDUCATIONAL AIDS
AEDS/ECOO '85: The
TwentyThird Annual Conven-
tion of the Association for
Educational Data Systems
(AEDS), Hilton Harbour Cas-
tle, Toronto. Ontario. A
forum for educators. The
theme is “Computing Knows
No Borders”” Co-hosted by
the Educational Computing
Organization of Ontario
(ECOQ). Contact AEDS/
ECOO '85, clo OISE. 252
(continued)



Because they're already built-in. The 80/132-
column printer. The 9-inch, high-resolution
display. There's even a built-in 360K disk
drive. Which all make the Sr. Partner a com-

E I ANAanIMc plete CompUter as iS
The Sr. Partner is IBM hardware and software
compatible so you can run popular business pro-
I grams immediately. The software bundle cur-
B rently offered with the Sr Partner is WordStar,
VisiCalc, pfs:Graph, File, Report

MS-DOS 2.11 and GW BASIC.
And with its 256K internal memory
expandable to 512K, the Sr Partner
can run the new integrated software.
N EEDE D Built-ins also include expansion slots

and parallel and serial 'O ports. There's even a built-in
RGB monitor port so you can take advantage of the
Sr,Partner’s color and graphics capability.

If you want 10 megabytes of storage, choose the new
hard disk Sr. Partner.

Both the Sr. Partner and the hard disk Sr. Partner come
with an exceptional Panasonic warranty.

For the dealers nearest you, call: 201-392-4261. The
Panasonic Sr. Partner. No peripherals needed. It makes
the competition look like Jr. Executives.

Panasonic
80/132-Column Printer IndUStriaI Company

Inquiry 273

9-Inch High-Resolution Display

Optional 10-Megabyte Hard Disk or
Optional Second 360K Disk Drive %

ol

4

| ™ 360K Disk Drive Built-In

256K RAM

IBM Compatibility S

change or withdrawal at any time without notice and is not availabie with Hard Disk Sr. Partner. **One-year limited warranty,
or mail-in service. Sr. Partner is a trademark of Matsushita Electric Industrial Company Ltd; WordStar is the trademark of
'nal C rporatlon VisiCalc is the registered trademark of VisiCorp; pfs:Graph, File, Report are the registered tmdemarks of Software
Publishing Corporation; GW BASIC, MS-DOS are the trademarks of Microsoft Corporation.
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HARMONY VIDEO & COMPUTERS

2357 CONEY ISLAND AVE., BROOKLYN, NY 11223
800-VIDEO84 OR 800-441-1144 OR 718-627-1000

IBM PC wDRIVE | COMMODORE 64
$1339.95 $154.95
OKIDATA 92 JUKI 6100 TELEVIDEO
$349.95 $349.95
“PRINTER SPECIALS”

Anadex 1034 Epson FX 100 + 584 Okimate 10 130
Brother HR15 XL 349 Epson LQ 1500 1029 Olymptia ro 314
Brother HR 25 584 Gemun 10X 227 Panasonic KXP 1091 258
Brother HR 35 799 Gemini 15X 329 Panasonic KXP 1090 174
Brother Keyboard 129 HP Laser Jet 3049 Panasonic KXP 1092 387
Citzen MSP 10 329 Juki 6100 Trievigeo 348 Panasomc KXP 1093 567
Citizen MSP 15 488 Juki 6300 749 Panasonic KXP 3151 450
Corona Laser 2409 Mannesman Spiril 80 199 Fowertype 289
Daisywnter 759 Mannesman 160L 544 Quadjet 720
Delta 10 324 Mannesman 180L 742 Radix 10 481
Delta 15 444 NEC 2050 859 Radix 15 567
Diablo 620 API 699 NEC 3550 1325 Riteman Biue + 279
Dynax DX 15 XL 349 NEC 7730 1659 Siiver Reed Exp 550 378
Epson RX 80 FT 294 NEC B850 1709 Silver Reed Exp 500 286
Epson RX 80 228 Okidata 92 349 Silver Reed Exp 770 AC)
Epson RX 100 394 Okidata 93 564 Toshiba 1340 678
Epscn FX 80 OkidalaBa Toshiba 1351

APPLE IBM ZENITH

2E wilisk Drive 879 PC wiDrive 1339 Zeniin PC 2150 1631
Macintosh 1689 PG XT 3074 Zemth PC 15152 2078
Apple 2C 887 PC Portable wiDrive 1549 Zemth PC161-52 2299
imagewrsiter 486 Jr 459
Addt Drives trom 114 Tecmar Jr, Captan 299 MONITORS
AST Six Pack 229 Amdek 300 Green 14
COMMODORE Taltgrass 20 Meg 2399 Amdek 300 Amber 124
Commodore 64 154 Quad Board 224 310 Amber 139
1541 Disk Drive 89 Paradise Grapmcs 254 Calor 300 229
1702 Monitor 208 Keytrontcs 159 Color 500 324
MPSB01 Printer 179 Hercules Color 159 Color 600 384
MSP 807 Pr 109 Hercules Monochrome 319 Color 700 489
1526 Printer 215 Persyst Color Card 148 Color 710 529
Persyst Monocard 162 Zemth Green 74
ATARI p‘a:{mmcs 409 Taxan 210 209
800 XL 107 STB Graphix 234 Princton HX12 449
1027 Printer 219 PC wi10 Meg Hard Dr. 2399 Taxan 122A 139
1050 Drive 159 BernouliBot 2009 Taxan 420 389
indus Drive 279 g
1025 Printer 169 OMegibrive 69 MODEMS
Hayes 1200 435
SANYO Hayes 12008 382
550D.8 Hayes 300 187
5550.5 Micromodem 2€ 212
555S.S. Access 123 364

CRT 30 Novation J.cat

Some ilems reflect cash discount For your profection we check for stnien credit

Touchdown™ Key Overlay Kits redefine keytop commands for clarification and compatibility with software pro-

grams to improve operator accuracy and efficiency. Hooleon Key Overlays are not ordinary stick-on labels, but

quality die-cut transparent or opaque overlays of durable non-glare material similar to original keytops. Com-

mands are printed on the inside for durability. Kits available for most keyboards. We can produce Custom Key

overlays to your exact specifications. Jouchdown ™ Keytop Expanders also
available to cover and enlarge the size of the small command keys.

= P. 0. Box 201, Dept. B, Cornville, AZ 86325

I.'ﬁn CUSTOM KEY OVERLAYS can be produced (o your exact specifi-
CONPANY  cations, and they're much less expensive than engraving the keys.
r---------------

KEYTOP EXPANDERS [isk [Grey | Oty Price”

I Qty. Price” | Compag, Columbia (10 keys) $21.95 l
_____IBM PC, PC/XT, PC Port. (12 keys) $21.95 Corena, Eagle Spirit, Qubie

IBM 5291 Display Station (13 keys) 2195 | Keytronic (10 keys) 2195 l

KEY OVERLAYS __ Do-it-yourself Kit (200 + pieces)  $29.95
liszsoxszm (48 keytops/fronts) $21.95 | —MultiMate (34 keytops) 2995

5520 (101 keylops) 2995 Visicale 2495
l_vD\sulaywme 2 {40 keytops} 2195 ‘\ _EasyWriter 1! (29 kyip/ironts/Handy Card) 29.95

____ Dvorak (43 keytops) 26.95 __Lotus 1-2-3 (24 keytops/Handy Card} 29.95
l Wordstar (29 keytops) 2695 | _WordPerfect (32 keytops/Handy Card) 29.95

____Control Key English (5 keytops) 6.95 —Volkswiler (18 keytops/Handy Card)  29.95
l_BIank Overlays (99 keytops) 2195 | _Applewriter 1f

O visa MasterCard  Exp. Date_ | *All prices include postage TOTAL &

Card# Arizona residents add 5% tax .

TOTAL ENCLOSED §.

~ Custom Overlay, Other Software Kils.l
Write for information .

Visa or MC orders phane?02-634-75 17 |
Company Name

I Address.

EVENT QUEUE

Ciy S State_ Zip =
L-_--------------
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Bloor St. W. Toronto, Ontario
M5S V6. Canada; in the
United States, AEDS/ECOO
‘85, 1201 16th St. NW,
Washington, DC 20036,

April 21-27

® SPEECH IN FOCUS
Speech Tech '85. Vista Inter-
national Hotel, World Trade
Center, New York City.
Speakers and exhibitors will
focus on voice synthesis and
recognition. Registration is
$195. Contact Media Dimen-
sions Inc.. POB 1121 Gracie
Station, New York, NY
10028, (212) 772-7068 or
(212) 680-6451. April 22-24

® PUBLIC NETWORK
OPERATIONS—X 25 and
Packet Switching Networks,
Atlanta, GA. This course
covers the internal opera-
tions of a packet-switching
network and its implementa-
tion. International standards
are also covered. The fee is
$795. Contact Elaine Had-
den Nicholas, Department of
Continuing Education,
Georgia Institute of Tech-
nology. Atlanta, GA 30332-
0385, (404) 894-2547.

April 23-25

® TRADE SHOW, CON-
FERENCE—Electro/85 and
Mini/Micro Northeast-85
New York City. Areas to be
covered include artificial in-
telligence, communications
and networks, high-density
data storage, and personal
computing. Contact Elec-
tronic Conventions Manage-
ment, 8110 Airport Blvd.,
Los Angeles. CA 90045,
(213) 772-2965. April 23-25

® COMPUTER APPLICA-
TIONS EXPLORED
PERSCOMP ‘85, Sofia,
Bulgaria. A conference on
the applications of personal
computers and the prob-
lems encountered in using
them, Contact Dr. Marcel
Israel, Bulgarian Academy of
Sciences, Institute of In-
dustrial Cybernetics and
Robotics, 113 Sofia, Acad. G.

Bonchev St., Bl. 12, Bulgaria;
tel: 72-46-98; Telex: 22836
ITKR BG. April 23-26

® MICROS IN EMPIRE
STATE—The Fourth Annual
New York Computer Show
and Software Exposition,
Nassau County Coliseum,
Uniondale, NY. Contact Ann
Katcef, CompuShows, POB
3315, Annapolis, MD 21403,
(800) 368-2066; in Anna-
polis, (301) 263-8044. in
Baltimore, (301) 269-7694: in
the District of Columbia,
(202) 261-1047. April 25-28

® VIRGINIA COMPUTING
The Fourth Annual Virginia
Computer Show and Soft-
ware Exposition, Pavilion,
Virginia Beach, VA. Contact
Ann Katcef, CompuShows,
POB 3315, Annapolis. MD
21403, (800) 368-2066: in
Annapolis, (301) 263-8044:
in Baltimore, (301) 269-7694;
in the District of Columbia,
(202) 261-1047. April 25-28

® EQUIPMENT SALE
Produx 2000: Wholesale
Expo '85. Civic Center,
Philadelphia, PA. Six hun-
dred booths of computers,
communications devices,
and business equipment for
sale. Contact The Vertical
Marketing Corp., POB 557,
Bala Cynwyd, PA 19004,
(215) 457-2303. April 26-28

® INTRO TO UNIX
Introduction to the UNIX
System, Atlanta, GA. The
pros and cons of UNIX will
be covered. Contact Digital
Consulting Associates Inc., 6
windsor St.. Andover, MA
01810, (617) 470-3870.

April 29-30

® C FOR ENGINEERS

C Programming for
Engineers, University of
Michigan, Dearborn. A short
course and workshop. Con-
tact Professor R. E. Little
University of Michigan, 4901
Evergreen Rd., Dearborn, MI
48128, (313) 593-5241.

April 29-May 3
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® COMMERCIAL Al, HIGH-
TECH CONFERENCE—A|
‘85: Artificial Intelligence
and Advanced Computer
Technology Conference/Ex-
hibition, Convention Center,
Long Beach, CA. More than
20 technical sessions as well
as panel discussions and
product displays are
planned. Contact Tower Con-
ference Management Co.,
331 West Wesley St.,
Wheaton, IL 60187, (312)
668-8100. April 30-May 2

® MEETING ON LINE
National Online Meeting,
Sheraton Centre Hotel, New
York City. On the docket are
formal paper presentations,
product review sessions, ex-
hibits, and special work-
shops and seminars trans-
mitted via satellite. Contact
Thomas Hogan. National
Online Meeting, Learned In-
formation Inc.. 143 Old
Marlton Pike. Medford, NJ
08055, (609) 654-6266.
April 30-May 2

May 1985

® SCIENTIFIC COMPUTING
AND AUTOMATION—The
First Scientific Computing
and Automation Conference
and Exposition, Convention
Center, Atlantic City. NJ]. For
practitioners and managers
in analytic chemistry, bio-
technology/biomedical
research, clinical chemistry.
and engineering. Product
displays. Contact Expocon
Management Associates
Inc.. 3695 Post Rd., South-
port, CT 06490. May 1-3

® SPECIAL EDUCATION
SOFTWARE—National Con-
ference on Special Educa-
tion Software. Radisson
Mark Plaza, Alexandria, VA.
The theme is "'DISCover the
Possibilities.” Product
displays and demonstra-
tions. Registration: $50.
Contact Elsa Glassman. The
Council for Exceptional
Children, Department of

Professional Development,
1920 Association Dr.,
Reston, VA 22091, (703)
620-3660, ext. 261. May 2-3

® COMPUTERS AND
WRITING—UCLA Con-
ference on Computers and
Writing: New Directions in
Teaching and Research,
University of California, Los
Angeles. Contact Dr. Lisa
Gerrard, UCLA Wwriting Pro-
grams, 371 Kinsey Hall,
UCLA, Los Angeles, CA
90024, (213) 206-1145.

May 4-5

® NETWORK SCHEMES
Local Area Networks, Atlan-
ta. GA. This course covers
the many approaches on
which local-area networks
are based. Fee: $795.
Contact Elaine Hadden
Nicholas, Georgia Institute
of Technology. Atlanta, GA
30332-0385, (404) 894-2547.
May 7-9

® PC DISPLAYS

PC Expo. Convention Cen-
tre, Montreal, Quebec,
Canada. Contact PC Expo.
20 Butterick Rd., Toronto,
Ontario M8W 3Z8, Canada,
(416) 252-7791. May 8-10

® MEDICAL GRAPHICS
Computer Graphics in
Medicine and Surgery,
Virginia Mason Medical
Center, Seattle, WA. Contact
Linda Orgel. Virginia Mason
Medical Center, 1100 9th
Ave., Seattle, WA 98111,
(206) 223-6898. May 10

® GRAPHICS FOR ENGI-
NEERING, DRAFTING
Computer Graphics for
Engineering/Drafting Practice
and Computer Graphics
Workshop, University of
Texas, Austin. These short
courses stress learning the
principles of computer
graphics and seek to
develop the ability to
prescribe computer graphics
equipment for engineering
applications. Contact Col-

(continued)
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FRIENDLY SERVICE AT A FRIENDLY PRICE

Friendly Computer Center, Inc.

1381 Coney Island Avenue.

AX80.... ... ... 22900
NEW RX-80 ft Plus ....... 289
FX 80 Plus . . ce.....379
JX 80 color

AX 100. .

Titan 2 Board for QX-10 -

SUPER SPEGIALS!

o Sare Day Shioma;

Brooklyn. New York 11230

APPLE

APPLE lIE Entry System

NEW APPLE DUODISC ORIVE

w/EXTENDED 80 COLUMN CARD

APPLE TILT MONITOR IN STOCK

MACINTOSH. . .......... CALL

NEW APPLE lic 835 IBM® HARD msx SYSTEM

e MODEMS i 1BMe P 2

DISK DRIVES-FOR Hayes 12008 1BM .37 10 MEG wn os FLOPPY

Teac % ht. DS/DD ... ... .. 149 Hayes 1200 RS232 . 458.00 1BM MONO CARD & MONITOR
Rana 2000 IBM ............. 149 | Hayes 300 AS232 185.00

Micromoden IIE 235.00 $3249 complete

ADD ON BOARDS ::A"EHS 300 5135 lic z%!akﬁa MONITORS

FOR 1BM il syz? S e Princeton HX-12 Graphics . . .. 459.00
AST Six Pack Plus 64K . 243.00 acavadic Ho- New Amdek Color 300 . 269.00
Quadram Expanded Ouadboard 232 348.00 | Ngw Amdek Cotor 700-Uitra Hires
wiBdK . . 25000 | Raca-Vadic Internal w/George |pGR . 499.00
Hercules Graphics Board . 319.00 | Software 34900 |Amdek 31m 175.00
Hercules Color Card wiParallel Compuserve Starter Kit ... 24.90 | Comrex 5650 Hires 12"

Port 17900 | Thg Source Starter Kit . . .. . CALL |Green .. 99.00
Koala Speed Key System . 14000 Grappler Buffered Plus 16K Gorilla 12" Green .. .. ...89.00
Mause Systems Mouse w/Mouse wicable ... ..., 149.00 | Sakata 13" Color Monitor . ... 249,
w/P.C_Paint and Menue . . 158.00 PRINTERS

Hayden Saragon |I} Chess. 3490 LETTER QUALITY PRINTERS

Microsoit Flight Simulator 113790 ONE TIME SPECIAL Juki-6100 . . 379.00
Hayden Saragon Il for Mac 39.90 LIMTED QUANTITY Juki-6300 CALL
De Base lil ... 349.00 C.ITOH — Leading Edge 25 cps Juki-Tractor 6100 . ... 9900
Framework 379.00 15" Daisy Wheel L yeaR New Toshiba 1340 78000
SYMPHONY CALL $449 wweees™ | Toshiba 1351 1295.00

TO ORNERCALL
ToLL FREE

(800) 258-5805

WOY EYCEDT ALASRA ALY

()

1381 Coney Island Avenue

FOR MAIL ORDERS: Send Money Order, Certified Check, Mastercard, VISA gladly accepted. Add estimated price for shipping,
handling and insurance. WE WILL SHIP ORDERS AT THE ADVERTISED PRICES GUARANTEED UNTIL March 30th, 1985.

Apple is a registered trademark of Apple Computer, inc. 1BM 18 4 registared irademark of internationsl Business Machines.

Friendly Computer Center, Inc.

l FORINFORMATION CALL

(718) 252-9737

Brooklyn. New York 11230

Powerful Single B

280 CPU

MSC-ICO uses the most poOpular MKroprocessor, the
280, a5 s main CPU. MSC-ICO rums at 4 MHZ without
anywant states The whole system s Incorporated into a
high quality four layer PC board measuring only 145mm
X 250mm (10° x 67. The system requires onty 1.2 Amps
at + 5 Voits and 0.1 Amps at + 12 Volts.

Banked CP/M Plus Included
CPIM Plus (3.0 banked] 1s included on disk with all
manuals. CPIM Plus is upwardly compatible with CPIM
2.2and nctudes the SID debugger, the MAC and RMAC
macro assembiers and the LINK-80 loader. MSCHCO's
custom BIOS provides support for muttple disk formats
and O device control. System specific software for disk
formatting. disk copying. detining function keys and
modifying screen artributes is also included

128Kb RAM
One 64K bank of memory Is devoted to CPIM and its
disk cache blocks, while the ather 64K bank is devoted
w© programs. This 9 not onty
provides more memory for programs, but it sigrificantly
Increases the speed of disk O,
internal Flappy Disk Controlier

MSCICO handles Shugart/ANSI standard floppy disk
drives in a variety of sizes and formats

8" SSSD, 243Kb

* 87 DSDD, 1.2Mb

- $-1/4” DSDD, 320Kb

* 5.1/4" DSQD, 800KD

*54/4" QHD, 1.2Mb
Up to four drives of any density or size can be con-
nected to MSC-ICO. Both 5 1/4 and 8 inch cannectors are
on-board to make disk drive connections easy.

High Speed CRT Controller
MSC-ICOcontains an 80 x 24 line memory mapped CRT
controller. Video ouput is composte or separate 1o
march any monitor. Attributes such as insert and detete
iine, reverse video; and semigraphics are supportec
Cursor escape sequences are an extension of DEC
VT52 and can be easily reprogrammed to emulate most
standard terminals.

CPIM Puus™ of Digral Researth inc

Includes CP/M Plus™ on Disk

oard Computer

New Items:

* MSDOS Coprocessor
» 68000 Coprocessor
* B0X24 LCD Driver

o HarRAM Disk

* 34" Smgie Board

$599

mﬂuan CF/M 3 Gomavse

Mounteain 8ide Qomputer

MS6G=1860

Video, 128Kb. CP/M Plus™, and more

Two RS232C Ports

MSCICO commuricates with printers, modems, plot-
ters, and other standard RS232C devices through its
two seial ports These ports are independently pro-
grammabie for baud rates, stop bits, data format and
partty. Synchronous communicaton on Port A s
Jumper selectable.

Centronics Parallel Port
A standard Centronics paraliel port aliows MSC-ICO ta
communicate with printess and other paraliel devices

Paraliel Keyboard Port
MSC-ICO connects to any ASCil parallel keyboard of
positive or niegative polartty with a negative strobe. A
type-ahead buffer and programmabie functicn keys are
provided by MSC-ICO's custom BIOS

16 Bit TTL O Port
This port allows you to access printers, relays, LED's,
DAC’. ADC', switches. EPROM programmers and
many other devices,
Clock Calendar
The battery backed up ciock calendar provides time and
date information 16 CPIM for file stamping, The ciock
can aiso be accessed from applications programs
External Bus
MSC-ICO'S 50 pin bus CONNEctor provides expansion for
a hard disk controlier, RAM disk, graphics o a 68000
system, Piease call or write for more information on
these options
MSC-ICO Saves Time and Money

With MSCCO's low cost and quality worksmanship,
why spend tme, energy and money to design, debug
and test your own system. Whether you require single
units or large volume Quanties we ¢an meet your
nieeds Order your evaluation unittoday!

Manutactured by
Southern Pacific Limited

1-318 Tsurumichuo | sururm, Yokohama. JAPAN 230
= 045-501-8842, Telex: 3822320 SPACIF J

USA Distr
ARTI(S

nc.
r.o. 41436, Tucson. Arzona 85719 = [602}327.430%

Inquiry 383 for Dealers. Inquiry 384 for End-Users.

MARCH 1985 * BYTE 93



inquiry 17

QUALITY PARTS AT DISCOUNT PRICES!

TOLL FREE ORDERS 1

OR INFORMATION

® FOREIGN O
INCLUOE
SHIPPING

® CALIF RES.

AK, Hi,

® QUANTITIES LIMITED

® MINIMUM ORDER $10.00

® USA $300 SHIPPING
NQ C.O0D!

SUB-MINIATURE KEY ASSEMBLY| SOLID STATE
D TYPE CONNECTOR % 5 KEY|] RELAYS e
3 . $1.00 o=
.ovj.m}‘nukﬂ T EACH 2AMP =5 ﬁ'
SOLDER 5 MIN AT JR' CONTAINS 5 SINGLE-POLE i
ONNE USED FOR NORMALLY OPEN SITCHE RATEOR. e
COMPL K UPS MEASURES 3% LONG LOAD—15
DB-15 PLUG $2.75 : 06 KEY| 17 ;M,,gyf AM
B-15 HOOD $l. >
DB-25 PLUG $2.75 EACH $3.50 EACH FOR $32.00
0B-25 SOCKET 53 50 CONTAINS 6 SINGLE-F
NORMALLY OPEN SWIT HE
R T MEASURES 24’ LONG 24,13 VDC RELAY
PARALLEL PRINTER L3 conracr senc
#... CONNECTOR CRYSTAL 10 AMP @ 120 VAC
P mDSRMiTLYELES . 'CASE sTCng HC33/U ENERGIZE COIL TO|
36 Pl £ LORBURST
== ON PARALLEL 2MHZ | 3578 545 KC i ?;’S’gccg’s’jfgﬁ;s
O s5.50 EACH DATA CABLE $3.50 EA | $1.00 EACH SPECIAL $1.00 EACH

MINIATURE TOGGLE SOLID EDGE
SWITCHES STATE BUZZER] CONNECTORS
125} ~ STAR =5MB-06L | _

ALL ARE RATED; ;MDP.Sr@ o 7y g STAR Vs[" ¥61 v}!!}(nlmm% =
S.P.D.T. Wz companaLe |
(on-on) (on-on) s1opEACH [22/44 22144601

SOLDER LUG W N

PC. STYLE. TEAMINALS N |10FOR $9.00 156 CONTAC C

NON-THREADED $1.00 EACH =)

BUSHING w)10 FOR $9.00 N7 $2.00 EACH FOR $18

I EAN /8100 FOR $80 0! —

{0/FORISZ:00 - 120V INDICATOR 5 STATION

S.P.D.T. oro: Y| weme——==| WTERLOCKING

(on-oft-on) f ' " £ NEON INDICATOR | MADE BY ALPS Wi

NON-THREADED, THREADED RATED 120V 1/3 W 3-2PDT AND ?tfﬁ

BUSHING. BUSHING MOUNTS IN 5/16” HOLE] 2- 6PDT Q}]

P.C STYLE -] s1.00 eacH Ny 75¢ EAC% RED LENS | SWITCHES ON FULLY

75¢ EACH “¢' 10 FOR $9.00 10 FOR §7 00 3

10 EOR 87 100 FOR $80.00 100 FOR$6500 | 'NTERLgiKg'S:VZEiMBLY

5 l RP MOUNTING CENTERS,

ol = $2.50 EACH

905 §. VENUW P.0.BOX 20406 « LOS ANGELES, CA 90006

5 STATION

{IN CALIFORNIA: 1-800-258-6666)

/gas PAGE CATALOG

6-5432
E00:2 NON-INTERLOCKING

SAME AS ABOVE, EXCEPT
EACH SWITCH OPERATES
INDEPENDENTLY.
$2.50 EACH

+ {(213) 380-8000

ADERS.
SUFFICIENT

= &

ADD 6 1:2°

Financial Modeling for the IBM PC

Traband Assoc

iates challenges anyone to

design a financial modeling package for a

microcomputer

with the capabilities, speed,

and ease of use provided by sfinx, regardless

Features:

e English Language Mod
Custom Report Writer
Integrated Graphics

of price.

eling Facility

Full Screen Editor for Model/Report Entry

Context Sensitive Help

Screens

8087 Math Coprocessor Supported

Over 50 Mathematical,
metric, Relational, and

Financial, Statistical, Trigono-
Utility Functions

s Specialized Amortization and Depreciation Routines
s Extended Programming Facility for Advanced Applications

Price: $600
Traband Associates

Pleasant Hill, CA 94523
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91 Gregory Lane, Suite 7
(415) 680-1713
Demonstration Systems Available

Inquiry 345

EVENT QUEUE

lege of Engineering. Univer-
sity of Texas, Austin, TX
78712, (512) 471-3506

May 13—-14 and May 15-17

® OFFICE ENVIRONMENT
Workspace ‘85, Moscone
Convention Center. San
Francisco. CA. The theme is
Space as Function: Space
as Image.” Program areas
include telecommunications,
ergonomics legislation, and
management policies and
office design. Contact

| Charles Yourd, Technology

Conference Group. 5th
Floor. 44 Montgomery St
San Francisco. CA 94104
(415) 931-8255. May 14-15

® TEST, MEASUREMENT
EXPO—The 1985 Test and
Measurement World Expo
Convention Center. San
Jose. CA. Conferences and
exhibits. Contact Meg
Bowen, Test and Measure-
ment World Expo, 215
Brighton Ave., Boston, MA
02134, (617) 254-1445
May 14-16

® MODULA-2 ENGINEER-
ING—Software Engineering
with Modula-2, Atlanta. GA.
See April 3-5 for details
May 15-17

® OK SHOW

The Eighth Annual Show &
Tell Microcomputer Con
ference. University of
Oklahoma, Norman. Micro-
computer fans of all ages
and levels of expertise
come together to share
ideas and demonstrate ap-
plications and hardware
Contact Richard V. Andree.
Show & Tell Computer Con-
ference, Mathematics De-
partment. University of
Oklahoma. 601 Elm, Nor-
man, OK 73019

May 18

® COMPUTERS AND
MEDICINE—~AAMSI Con-
gress 1985, Hilton Hotel
San Francisco. CA. Papers
sessions. and demonstra-
tions. Contact American

Association for Medical
Systems and Informatics,
Suite 402, 4405 East-West
Highway. Bethesda, MD
20814, (301) 657-4142
May 20-22

® COMPUTER GRAPHICS
FOR PRODUCTIVITY—The
1985 Trends and Applica-
tions Conference, Sheraton
Northwest Washington, Silver
Spring. MD. Using computer
graphics for greater produc-
tivity. Contact Trends and
Applications ‘85, IEEE Com-
puter Society. POB 639,
Silver Spring, MD 20901
May 21-22

® SOFTWARE AND
HUMAN DEVELOPMENT
Computer Software and
Human Development Con-
ference Royal York Hotel,
Toronto, Ontario, Canada.
Held in conjunction with the
Third Annual Software
Panorama, this conference
will examine the impact of
software development on
business. education. health
and agriculture. Contact
Reuben Lando, The Software
Developers Association,
Suite 500, 185 Bloor St. E
Toronto, Ontario M4W 1C8,
Canada, (416) 922-1153

May 22-24

® MANAGE PROGRAMS
Configuration Management
of Software Programs,
Washington, DC. Methods
for controlling the costs of
development, maintenance,
and operation of software.
Contact Stod Cortelyou,
Continuing Engineering
Education, George Washing-
ton University, Washington.
DC 20052, (800) 424-9773;
in the District of Columbia,
(202) 676-8520. May 29-31

©® COMPUTER INTER-
FACING~Personal Computer
and STD Computer Interfac-
ing for Scientific Instrument
Automation, Virginia Tech,
Blacksburg. See March
14-16 for details

May 30-Jure | M



THE PROFESSIONALS CHOICE

dBase III MultiMate
$339 $289

Lotus
1-2-3

WordStar
2000+

$299

Software

ALPHAA%AET;"BASE o, ‘“’?I,‘::‘ Y :ns gagnnggr:;%ﬁgargsnus $Can eﬁ:t&T n :aso
. £ MAN. AUTOCA Colt g Cal
Word Processing Editors CLOUT V 2.0 $139 B8PS BUSINESS EDGE $419  COMWRITER Il $Cait
EASYWRITER Nl CONDOR 1l $299 GRAPHICS $229 HERCULES GRAPHICS COMWRITER 420 $Caii
SYSTEM $219 DBASE 1 $289 CHARTMASTER $239 CARD $329 DIABLO 620/630 SCol
FANCY FONT $139 DBASE Iil $339 CHARTSTAR $209 HERCULES COLOR EPSON FX-100+ $Cait
FINAL WORD $189 INFOSTAR+ $319 DR DRAW $199 CARD $179 EPSON LQ-1500 [
MICROSOFT WORD $238 KNOWLEDGEMAN $269 ENERGRAPHICS W/ PARADISE MODULAR EPSON JX-80 $Cal
MICROSOFT WORD PFS: FILE/PFS: PLOTTER $279 GRAPHICS CARD $285 JUK| 6100 $419
W/MOUSE $289 REPORT $169 EXECUVISION $259 PARADISE NEC P3 $899
MULTIMATE $259 POWERBASE $219 GRAPHWRITER MULTIDISPLAY CARD $285 NEC 2050 $769
PFS: WRITE $ 95 QUICKCODE it $169 COMBO $389 PERSYST $Call NEC 3550 $1399
SAMNA WORD 114 SCall R BASE 4000 $259 MS CHART $159 PLANTRONICS OKIDATA 84P $729
VOLKSWRITER OVERHEAD COLORPLUS $419 OKIDATA 93P $619
DELUXE $159 | anguages/Utilities EXPRESS $139 PRINCETON SCAN QUME SPRINT 1155 $1569
VOLKSWRITER guag
LN TE| s CONCURRENT DOS 5189 PC DRAW L szs: Toaog:kgnlcs sCall TOSHIBA P1351 $1279
HETL LA C86 C COMPILER $299 PC PAINTBRUSH $8 s i H 4 SWEET P 6 PEN
Ry tiss DIGITAL RESEARCH PFS: anmR ;gs TEPcLll‘.l LR PLOTTER $899
WORD PERFECT $249 CICOMELER 3218 S|GA""I'MAC%TE $ . MASATER se88 Emulation Boards
WORDPLUS W/BOss  $319 DR FORTRAN 77 8219 A IATPAR-NWA $329 TECMAR VIDEO VAN
WORDSTAR $199 LATTICE C COMPILER  $Csll gu P: d V‘V‘L PR S A ASTPCOX $949
WORDSTAR 2000 $269 MICROSOFT C TPAC-WALONICK  $29 SO et AST 3780 $609
WORDSTAR 2000+ $319 COMPILER $309  Accounting Modules O AST SNA $689
ussAsic cowren s o 25 Displays i
PROFESSIONAL $259 MS FORTRAN GREAT PLAINS $479 14 1 327 t
XYWRITE I1+ $229 HORIFON UTILITIES— i IUSEASYBUSINESS  $309 ::SEE MG 3°:‘ ””él-,g :‘3&22 B/: E:;;‘
5 AMDEK COLOR il + 59 ALIN 999
Spreadsheets/ TR0 PASOAL 2 OPEN SYSTEMS $399 PRINCETON HX-12 $469 IRMAPRINT $Call
Integrated Packages 5 EEACHTREE $299 PRINCETON MAX-12  $179  QUAD 3278 $949
Project REAL WORLD $469 PRINCETON SR-12 $Cal -
ENABLE DK tasy Management STATE OF THE ART  $389 QUADRAM Input Devices
FRAMEWORK $339  HARVARD PROJECT STAR ACCOUNTING AMBERCHROME $179  KEYTRONIC 5151 $189
LOTUS 1-2-3 $299 MANAGER $219 AN $249 ZENITH 124 AMBER $145 MICROSOFT
MULTIPLAN $135  HARVARD TOTAL STAR ACCOUNTING ZENITH 135 COLOR $call MOUSE $139
OPEN ACCESS $299 PROJECT MANAGER  $299 EARTNER) $599 PC MOUSE W/PAINT  $159
SMART SYSTEM $s59  MICROSOFT Modems
SPREADSHEET PROJECT $159 Hardware I3 AST REACH 1200 scay Mass Storage
AUDITOR $ 79 SC'TO%V’I‘gg:EﬁTC 5 $han HAYES 1200 $459 ALLOY PC-BACKUP -
5000 ' 20M
A S e B 0aes N
TK! SOLVER ¢289 Professional AST ADVANTAGE SCalt VENTEL 1200 20MB $1769
Development AST 6 PAK PLUS (64K) 5249 HALF CARD (1] IOMEGA 10+10 MB $2895
Desktop MANAGEMENTEDGE  S159  ATARMPMUS g _ Sema o e R
e s AL $119.  AST MEGAPAK (256K) 349 A?:::?; SURGE AL GRASS nARDFILE o
TALLGRASS HARDFIL
'éi%%ﬁﬁi‘z'éﬁ“ 2123 QUADBOARD (64K) $269 PROTECTORS SCal + TAPE sca
SIDEKICK $ a5 Home/Personal QUADBOARD (256K)  $399 EPD SURGE TEAC HALF HEIGHT  $159
SPOTLIGHT s109 Finance QUADBOARD EXP. PROTECTORS [ 1]
DOLLARS AND (64K) $269 GILTRONIX A/B SWITCH $cai  Networks
A SENSE $119 QUADBOARD EXP. MICROBUFFER INLINE AST PC NET $Con
Communications/ FINANCIER I} $119 (384K) $469 (64K) $264 CORVUS NET $Call
Productivity Tools HOWARD TAX QUAD 512 + (84K $269 MICROFAZER INLINE DIGITAL RESEARCH
CROSSTALK $105 PREPARER 85 $195 ORCHID BLOSSOM $Cal 84K 219 STARLINK $1199
PROKEY $ 89 MICROTAX $Call PERSYST $Cal 64K RAM SET $40 ORCHID PC NET $Call
RELAY $ 99 MANAGING YOUR TECMAR CAPTAIN(64K) $27% 256K RAM SET $Cail
SMARTCOM I $109 MONEY $129 TECMAR WAVE (64K)  $209 8087 MATH $150  “CALL FOR SHIPPING COSTS

Samna
Word II1

TERMS:
Checks—allow 14 days to clear. Credit processing—add 3%. COD orders—cash,

M.O or centified check—add $3.00. Shipping and handling UPS surface-—aod $3.00
per item (UPS Blue $6.00 peritem). NY State Resldents—add applicable sales tax.
All prices subject to change.

Database Systems

Chart-Master

LOWEST PRICE
GUARANTEE!

We will match current Diskette |
nationally advertised Library | 7y
prices on most products. Case (4.

Graphics/Statistics

Call and compare.

Display Boards

with your order ©

1-800-221-1260

Printers/Plotters

In New York State call (718) 438-6057

_ Softline Corporation
P.O. Box 729, Brooklyn, N.Y. 11230
TELEX: 421047 ATLN Ul

Smartmodem
1200
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IN CIARCIAS CIRCUIT CELLAR this month, Steve starts a project that sparked
his interest way back in 1981. Now that hardware costs have descended to
an acceptable level, he can put together a complete home-management/con-
trol system. Beginning with a cost-effective DTMF (dual-tone, multiple-
frequency) decoder, Steve combines some commercial products to produce
a truly personalized electronic mailbox, the first step in this multipart con-
struction project.

John Markoff, senior technical editor in our Palo Alto office, gives us a Prod-
uct Description of Factfinder, the first free-form text database for the Macin-
tosh. Factfinder uses the Mac's windows and a "MacWrite-style” editor. It also
has some Mac-imposed limitations. We are planning on a full review of Fact-
finder in a subsequent issue.

Comparing longhand calculation results with those obtained on a microcom-
puter can cause some head scratching. When you exceed the allocated in-
teger storage space, floating-point decimals can cause rounding-off errors.
Peter Rice describes a BASIC program that gets around this problem in
"Arithmetic on Your PC”

$100 for a serial card for a bargain computer? In keeping with this month’s
theme, Bob Kong Win Chang shows us how to build a serial card for the Sanyo
MBC 550 for about $15. All you need are three ICs and a few more inexpen-
sive components.

This month, Richard Shuford, BYTE’s special-projects editor, takes a look
at "Two Flat-Display Technologies”: gas-plasma panels and electroluminescent
displays. Though the conventional glass CRT might appear to be an easy target
for replacement, the current crop of LCDs have their own drawbacks in spite
of their widespread use in portables. The two technologies he discusses show
promise of replacing the CRT in several workaday instances.

The cost of satellite-based navigation equipment is high, but you can use
your microcomputer to help you across the seven seas. Frederic Rounds's
article describes the principles of navigation, and his Sunfix navigation pro-
gram is available via BYTEnet Listings.

Even though there are many fundamentally simple approaches to convert-
ing between different units of measurement, David Kahn has developed what
he considers a rather unique algorithm on which he bases his Convert pro-
gram, which also is available on BYTEnet Listings. With it, you can have an
electronic conversion system on your microcomputer to convert number bases
or other measurement units.

—QGene Smarte, Managing Editor
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CIARCIAS CIRCUIT CELLAR

BUILD THE TOUCH-TONE

INTERACTIVE
MESSAGE SYSTEM

BY STEVE CIARCIA

An autodialer, DTMF decoder, and speech synthesizer

in an answering machine

In December 1981 |
published my first article
on DTMF (dual-tone, mul-
tiple-frequency) decoding
and conceptualized many
of the essential ingre-
dients of an integrated
control-and-messaging system for your
home. My original words were

| have always wanted to be able to tele-
phone the computerized home-control
system in my house from anywhere in the
country, to find out what the conditions
are like in and around the house, be in-
formed of problems or messages, and
remotely control lights and thermostat
settings.

This idea is neither new nor something
found only in science fiction. Any com-
puter presently equipped with an auto-
answer modem could conduct such a
dialogue with a remote user terminal,
transmitting and receiving ASCII (Ameri-
can Standard Code for Information Inter-
change) characters.

But | really don’'t want to carry an ASClII
terminal with me. For the simple functions

. the keypad on a Touch Tone tele-
phone receiver is a readily available, con-
venient means of transmitting data. . . .
My first step was to decode the DTMF
tones. As the title of this article indicates
[Build a Touch Tone Decoder for Remote
Control], | didn't get much further.

In retrospect, 1 was biting off a lot trying
to create a totally integrated home-control
and voice-message system at that time.
While many of the pieces seemed available,
they were elementary in function and ex-
pensive to implement. Turning concept into
reality had to wait for some cost-effective
hardware evolution. Now that that has hap-
pened, | am ready to present working proj-
ects that demonstrate these concepts.

Over the next few months, | will describe
how to build a complete home-manage-
ment/control system and an electronic-
messaging system. | start this month by
describing how to build a cost-effective
DTMF decoder. Combined with some com-
mercially available components, | will then
construct the auto-answer DTMF commu-
nication system that | alluded to in 1981.
The end result will be a truly personalized
electronic-messaging system. But first, some
DTMF encoding and decoding basics.

PRINCIPLES OF DTMF
The next time you pick up the handset of
a TouchTone (only telephone instruments
(continued)
Steve Ciarcia (pronounced “see-ARE-see-al”) is an elec-
tronics engineer and computer consultant with experience
in process control, digital design, nuclear instrumenta-
tion, and product development. He is the author of
several books about electronics. You can write to him
at POB 582, Glastonbury, CT 06033.

COPYRIGHT ® 1985 STEVEN A. CIARCIA. ALL RIGHTS RESERVED.
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from ATET are properly called Touch-
Tone—the generic term used by other
telephone manufacturers is DTMF
signaling) or other DTMF-signaling
telephone receiver, press one of the
keys and listen. The sound you hear
is not a single-frequency sine wave
but a combination of two frequencies.
The 12 keys are arranged in four rows
and three columns, as shown in table
i. All the keys in a given row or col-

umn have one tone in common. For
example, pressing the digit "9" {row
2 and column 2) produces an 852-Hz
and a 1477-Hz tone simultaneously.
Similarly, pressing "6 {row | and col-
umn 2) produces 770- and 1477-Hz
tones simultaneously.

The full DTMF encoding standard
defines four rows and four columns,
for a total of 16 two-tone combina-
tions. Standard telephones use only

| Table 1: The scheme of the DTMF-signaling system

12 of these combinations. For the pur-
poses of this discussion, however, we
shall consider all 16. Depending upon
your application, these extra codes
may be useful.

The eight frequencies associated
with the rows and columns are sepa-
rated into two groups. The low group.
containing row information, has a
range of 697 Hz to 941 Hz. The high
group, containing column informa-
tion, covers 1209 Hz to 1633 Hz.

A variety of methods are employed
to generate and decode these tone
combinations. Generally, the level of

High Group EW Nk . ;
sophistication employed in these cir-
Cgs‘g‘: 0 Cgé‘g‘: ¥ 01“’1';‘7'": 2 (;1?5';::": 3 cuits is governed by the application.
z z z & Telephone companies strive for
Row 0. 697 Hz @ ® ® ® reliability and aren't particularly con-
cerned with the size and weight of the
Row 1. 770 Hz @ ® ® result. Their primary concern is that
Low the system should still work 20 years
Group Row 2. 852 Hz @ ® © from now. Except in the very latest
equipment, discrete LC-tuned circuits
Row 3 941 Hz .
© © ® © are usually found in telephone-com-
pany equipment. (LC means induc-
R1 RZ R3 R4 +V ‘
e e 2 | TP ST RN, 11 % " ) ‘-
= Re ] ' i =5 |
l AN +V | )
l Re % I !
: : | |
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| |
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{ ?E. +V I,
| i Re |2 TRANSMITTER
A SWITCH
1 Re 1 e
| —t N 1 15 SINGLE-TONE |
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Figure 1: Block diagram of the Moslek MK5087 DTMF-signal encoder.
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tance-capacitance.)

Commercial users of DTMF signal-
ing take a different approach. Instead
of LC-tuned circuits. they generally
prefer crystal-controlled, integrated-
circuit-based systems. One system is
not necessarily better than the other,
but the LC probably has a longer
mean time between failures. In com-
puter-control applications, it is better
to follow the commercial designers,
using large-scale ICs (integrated cir-
cuits) where possible. In the case of
encoding and decoding the row and
column signals, specialized 1Cs greatly
simplify the task.

DTMF ENCODING
Telephone companies have tradi-
tionally used transistor LC oscillators
to encode the DTMF tone pairs. The
practical alternative for the rest of us
is to use an integrated tone-encoder
component, such as the MK5087
from Mostek. Referred to as an in-
tegrated tone-dialer circuit, this chip
divides a 3.579545-MHz reference
frequency into the eight DTMF fre-
quencies. The frequency combina-
tions are selected by a 12- or 16-key
matrix keypad connected directly to
the chip. The output is a stair-step D/A
(digital-to-analog) approximation of
the mixture of the high- and low-
group tones. No frequency adjust-
ment is necessary to meet standard
DTMF specifications, and the average
circuit configuration requires little
more than the keypad, a crystal, and
the IC. Figure 1 shows a block diagram
of the MK5087. and figure 2 demon-
strates a typical DTMF-encoder circuit.
If you don't want to assemble a
DTMF encoder, Radio Shack sells an
encoder complete with a 12-key
keypad.

DTMF DECODING

DTMF decoding is considerably more
complicated than DTMF encoding.
Only recently has the advent of the
single-chip decoder/receiver, such as
the Silicon Systems SSI 204, made
reliable DTMF decoding easy to
achieve. Figure 3 is a block diagram
of the SSI 204, which is a 14-pin 5-volt
(V) chip that detects all 16 DTMF tone
pairs. It uses an inexpensive 3.58-MHz
color-burst crystal and requires no
front-end prefiltering. The SSI 204 in-
corporates switched-capacitor filter-
ing to separate the high- and low-
frequency bands as well as to detect

the individual tones. The output,
shown in table 2, is 4-bit CMOS (com-
plementary metal-oxide semiconduc-
tor) tristate logic with a data-available
strobe,

Figure 4 and photo 1 show a gen-
eral-purpose DTMF decoder board.
Containing the SSI 204 and three ad-
ditional chips, the decoder board has
both 4-bit and 1-of-16 outputs. Four
LEDs (light-emitting diodes) are in-
cluded to show the code of any in-
coming signal.

When a signal is received. the par-
ticular code for that tone pair (row-
column) is presented on the DI
through D8 lines (D8 is the MSB [most
significant bit]), and the data-available
{DV) line goes high. The DV line stays
high until the input signal is released.
With Pl in the momentary position
(as shown), one of the normally low
output lines SO through Si5 goes
high. If the tone pair for a 7" were
detected. for example, S7 would go
high for the duration of the tone in-
put. (With no input signal present, the
SO output is high.)

When JPI is in the latch position,
any output is held until the next in-
put is detected. If a "4" is received,
S4 goes high. It stays high even with
no input until another DTMF tone pair
is received.

While implemented in this article as
an electronic-messaging system, | de-
signed the DTMF decoder board to
serve more general applications.
Some of those applications might be
better satisfied with latched rather
than momentary outputs. The exam-
ple shown in figure 5 combines the

DTMF decoder board with a remote-
ly located encoder chip. Together,
they form a simple 2-wire 16-function
remote-control system. Further en-
hancement could be provided by sub-
stituting an infrared transmitter/
receiver pair for the wire (see the
references).

INTERACTIVE MESSAGE SYSTEM
Now that we have the essential com-
ponent developed. we can continue
discussion of the DTMF communica-
tion system | started telling you about.
For illustrative purposes, | will call it
TIMS, for Touch-Tone Interactive Mes-
sage System. It works without an
ASCIl terminal and is designed to

(continued)
Table 2: SSI 204 output codes.
OUTPUT CODE l :
Digit| D8 D4 D2 D1
1 0 0 0 1
2 0 0 1 0
3 o ® 1
4 0 1 0 O
5 0 1 0 1
6 o 1 49 '@
7 o & i
8 10 0 0
9 10 0 1
0 1.0 1 0
. 1 O o
# i1 0 0
A 1t 1 0 1
B 1. d= e
© A IS
D 0o o0 0 0

+9V

It

coLl

coL 2

coL3

CoL 4

ROW 1

| ROW 2

| ROW 3

ROW 4

CRYSTAL

o 0SC IN -7—1
= 3.579545 MHz
A §

0SC ouT

MK5087

DTMF

16
LI TONE OUTPUT
RLoap

4-BY-4 MATRIX
KEYPAD

Figure 2: Schematic diagram of a DTMF-encoding circuit.
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The speech synthesizer

may be virtually any

one on the market.

enhance the functions of standard
telephone-answering machines. The
Circuit Cellar TIMS is not computer-
specific and can be attached to any
parallel 1/O (input/output) port. I chose
to demonstrate it on the IBM PC
because it has more memory and
faster disk 1/Q.

The TIMS functions as follows:

When someone calls your tele-
phone, it rings a prescribed number
of times and then is automatically
answered by a telephone-answering
machine. The prerecorded message
states that you aren't home and that
at the tone the caller should either
leave a message for you or enter a
special access code via the Touch-
Tone pad for a personal message that
you may have left for them.

At the tone, the caller presses a 3-
or 4-digit sequence. The computer
switches on line (the recorder can be
selectively switched off or left run-
ning) and searches for any files cor-
responding to that entry code. When
the computer finds the file, it turns on
a voice synthesizer that speaks the file
contents to the caller, "Hi Bob. | had
to go to BYTE. You can reach me at
(603) 924-9281. Ask for Peggy if you
need to find me. I'll be back tomor-
row.”

sizer would simply say so or, if the en-
try code was invalid, state that as well.

Besides personalized messages. the
TIMS could provide instant message
transferral. In addition to giving your
message, the TIMS could ask specific
questions and register those answers
via DTMF tones as well. Perhaps you
are on the move and constantly
changing locations but need to talk to
a particular person. You periodically
call TIMS and enter a call-forward
telephone number where you can be
reached. When the person calls TIMS
and enters his or her code, the mes-
sage says that you want to contact
them immediately about a meeting
on Friday. At the verbal prompt, the
caller enters the telephone number
where they are and an additional en-
try to signify concurrence or rejection
of the meeting time (you might have
said enter a | for date okay or a O for
no). The TIMS computer records this
information and, after the caller hangs
up. telephones you at the number you
have previously left to give you the
callers number and the message.
(While most expensive answering ma-
chines allow you to remotely listen to
telephone messages, none to my
knowledge call-forward selectively or
offer specialized messages.)

INSIDE THE TIMS

The level of sophistication of the TIMS
is solely dependent on the applica-
tion software. Searching the directory
for a 3-digit code and outputting it to
a communications port (attached to
the synthesizer) is a relatively simple

forwarding is another matter entirely.

The TIMS hardware configuration.
shown in figure 6, is virtually the same
for all situations. Five basic ingre-
dients are included in the electronic-
messaging system | have described:
standard telephone-answering ma-
chine, DTMF decoder, speech synthe-
sizer, computer interface, and a data-
access-arrangement (DAA) connec-
tion to the telephone line.

The answering machine may be any
one of a number of available ma-
chines and is employed here only to
inform your caller of the existence of
the TIMS functions; it must have an
earphone output if it is to be used.
however. The speech synthesizer may
be virtually any synthesizer on the
market, such as those from Votrax,
Micromint, Sweet Micro Systems, or
Street Electronics. (I refer you to the
references at the end of the article for
a listing of the various synthesizers
I've designed and presented.)

The primary considerations in the
choice of a particular synthesizer are
that it have text-to-speech capability
and be easy to use. While my Sweet
Talker Il and Lis'ner 1000 synthesizer
designs are easy to use, they use too
much computer memory for my pur-
poses, and they are computer-
specific. So | chose my Microvox
speech synthesizer. The stand-alone
Microvox has its own processor that
runs an on-board text-to-speech algo-
rithm. It can be connected to the com-
puter through either a serial or
parallel port. On the IBM PC, sending
speech through the TIMS is accom-

If there was no message, the synthe-  task. Registering responses and call- {continued)
+5V +5v
t
V+ 7
coL1l 0SC IN F—— "> DV ’1
= CRYSTAL 08
! CcoL 2 3.579545MHz DTMF D
oscovr |1 DECODER | (> s
coL 3 BOARD
02
. MK5087 OQUTPUTS
coL [: o1 To
APPLICATION
| | ROW 1 o [_—.. so
i Row 2 TONE OUT 1 — — IN+ 3
[ Sk !
ROW 3 1 |
I A IN- "> 515 )
ROW 4 e +

4-BY-4 MATRIX 6
KEYPAD

Figure 5: DTMF encoderldecoder remote-control circuit.
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plished simply by executing an
LPRINT command in BASIC. |
modified the Microvox's output slight-
ly so that it connects directly to the
DAA and avoids any noise introduced
by the output amplifier. Figure 7
shows the new output circuit.

TELEPHONE AND COMPUTER-
INTERFACE CONNECTIONS

The recorder, DTMF decoder. and
speech synthesizer constitute the
TIMS, Using it, however, requires con-
necting it to the computer and the
telephone lines.

The TIMS requires 2 output and 6
input bits. (An additional port, serial
or parallel, is required for the speech
synthesizer) When | first thought
about using the IBM PC, | figured |
could easily use the standard serial
and parallel printer ports to control

manual, 5 input bits are available on
a parallel port. When | experimented
with it, however, 1 could find only 3
bits that I could seem to receive data
on. | concluded that something else
in my system was interfering.

The only alternative was to build a
separate parallel port. A schematic for
such an interface addressed at loca-
tion 260 hexadecimal is shown in
figure 8. It's easy to build, but | had
mixed success. | built the circuit,
plugged it in, and it didn't work. |
changed the address to location 160
hexadecimal and it still didn't work.
Finally, after a day of scratching my
head and staring at a scope |
switched computers and it worked!
The logic may be fine and the com-
puter might have been at fault, but
this isn't an article on parallel interfac-
ing, so I didn't pursue it. I just traded

might have to experiment with the
addresses.

Connection to the telephone lines
is something else. For many years,
telecommunication articles published
for experimenters have mentioned
the requirement that connection to
the telephone line be done through
an FCC-registered DAA. Unfortunate-
ly, neither a source of DAAs nor-an
explanation of a DAAs use is in-
cluded. While the authors may have
covered themselves legally by men-
tioning the requirement, they fully ex-
pect that most of the dozen or so
project builders will merely use a
600-ohm coupling transformer and
dispense with signal-level and protec-
tion circuitry. TIMS requires a DAA
both functionally and legally. With the
potential of hundreds of the Circuit
Cellar TIMS being built, I'd rather be

the TIMS. According to the technical computers. If you build the circuit, you (continued)
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Registered DAAs are
available from various

sources, including the

telephone company

itself. A popular one is
the Cermetek CH1810.

remembered for creative inspiration
than for the demise of the telephone
system through unprotected connec-
tions.

A registered DAA is more than a
600-ohm transformer. Among its func-
tions are ring detection, on/off-hook
control circuitry, modem control logic,
and analog transmit/receive logic. The
telephone is attached to the tip-and-
ring side of the DAA, and anything

you build is attached to the other side.
The DAA serves to protect your cir-
cuitry from line transients and the
telephone line from your circuit.

Registered DA As are available from
various sources, including the tele-
phone company itself. One of the
more popular commercial DAAs is the
Cermetek CH1810. A block diagram is
shown in figure 9.

THE CHI1810
The Cermetek CH1810 DCPH (direct
connect protective hybrid), shown in
photo 2, is a module that provides a
complete DAA function. It is regis-
tered under part 68 of the FCC rules
and regulations for direct connection
to the telephone line. FCC recertifica-
tion is not required when integrated
into systems, providing that the in-
cluded label is externally attached
listing the registration number and
ringer equivalence.

The DCPH can be mounted direct-
ly on the PC board. and telephone-

line connection is made via an exter-
nal cable with an RJ11C or equivalent
mating plug. As illustrated in figure 9,
the CH1810 includes many signal-pro-
cessing features. The major functional
blocks include

. XMIT Squelch

. XMIT Attenuator

. Excessive-Power Detector
. Billing-Delay Timer

. Analog Loop-Back Control
2- to 4-Wire Converter

DC Loop Control

. Ringing Detector

. MIC Monitor

The device is powered from +12-
and -12-V supplies, but logic-control
inputs and all status outputs are
CMOS-level-compatible (0 to +5 V).

O 00 1OV A v —

TRANSMITTING AND RECEIVING
DATA OR VOICE

Audio that is destined for the tele-
phone line is called XMIT (transmit)
audio. This audio can be the voice

ANALOG
LOOP-BACK
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Figure 9: Block diagram of the CHI1810 direct connect protective hybrid telephone-line interface.
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from a recorder or the FSK (frequen-
cy-shift keying) tone outputs from a
modem. It is applied at the CHI810's
TRXCAR signal input. Low-voltage
signals may be directly connected,
but best protection is afforded by
coupling the input through a 0.1-
microfarad (uF) capacitor.

After the XMIT audio passes
through the attenuator stage, it is ap-
plied to the telephone line by a 2- to
4Wire Converter. This block performs
three functions: partial separation of
receive (RCV) from XMIT audio on the
2-wire telephone line, a 600-ohm AC-
impedance termination, and a con-
version of the single-ended audio to
a balanced audio pair at tip and ring.

After passing through the 2- to
4-Wire Converter, RCV is then passed
to the Analog Loop-Back switching
block. When ALEN is a high logic
level, this audio is asserted at the RCV
audio-output pin, RCVCAR. When
ALEN is low, however, the audio pres-
ent on TRXCAR is looped back and
asserted at RCVCAR. This function is
important for use in half-duplex
modem applications.

TELEPHONE-LINE CONTROL
Four major telephone-line control
functions are implemented by the
CH1810.

The first is telephone-line loop-
current control. When your telephone
handset is on the cradle, it is con-
sidered to be on hook. and no DC
loop current exists between your tele-
phone and the telephone-company
switching station. When you lift up the
handset, the telephone is off hook,
closing a low-current DC circuit at the
switching station that indicates a call
is being initiated or answered. The DC
Loop-Control block, at input pin OH,
controls a relay on the DCPH that
switches the unit from on-hook to off-
hook modes. Since this is a relatively
high quality, fast relay, it is also
suitable for pulse dialing. Once the
OH line has established an off-hook
condition, the OH line can be pulsed
for automatic dialing.

OH also controls a second tele-
phone-line control function, the
Billing-Delay Timer. FCC part 68 re-
quires that the first 2 seconds after a
telephone connection be kept silent.
This allows central offices to exchange
billing information such as the caller
and called telephone numbers. On
the transition of OH from on to off

hook. the DCPH starts a 2-second
timer that squelches the transmit
audio path during this interval.

The third function is ringing detec-
tion. Circuitry is included to assure
elimination of false transients on the
RI (ring indication) line due to pulse
dialing and other transient signals.

The MIC Monitor (unused in my ap-
plication) is the last control function.
It simply converts a contact closure
between M! and MIC to a logic level
at SH. Contact closures usually
emanate from a local dataphone. On
such a dataphone, the exclusion key
or eqguivalent-data key controls the
state of the MI/MIC contact. External
circuits typically monitor the DCPH's
SH line for a voice-to-data exclusion-
key transition to begin a modem

=t e

Photo 1: Prototype of the DTMF
receiver board.

daddiadaaddy

originate data call. The definitions of
all the CHI810's pins are given in the
text box "CHI810 Pin Descriptions.”

USING THE TIMS

As previously mentioned. the DAA,
recorder, synthesizer, and DTMF
decoder board are combined to-
gether, as shown in figure 6 and photo
3, and interfaced to the computer to
form the TIMS. The parallel port is at-
tached to the DAA and the DTMF
decoder board. As configured in
figure 8, the port address is location
260 hexadecimal (608 decimal), and
the three ports and mode register oc-
cupy four sequential addresses (608
through 611). The value loaded into
the mode register configures the

(continued)

Photo 3: Prototype of the Touch-Tone Interactive Message System. The connectors
from left to right are the power supply, answering-machine connector, telephone-line
input, Microvox speech-synthesizer output, parallel 1/O interface to computer, and the

answering-machine earphone output.

MARCH 1985 « BYTE 109




three ports as input or output and
designates handshaking if required.
The value 139 (8B hexadecimal)
loaded into the mode register (611)
assigns A as output, B and C as input.
and no handshaking. (Refer to the ref-
erences list for a more in-depth ex-
planation of 8255 programming.) This
configuration is easily accomplished
in BASIC with OUT 611,139. A port is
read by performing an INP at that ad-
dress (OUT 608,x to output to port
A and INP (609) to read port B).
The telephone line is attached to 1.
It is also attached to the tip and ring
inputs of the DAA and also through
a normally closed relay contact to ]2
The telephone-answering machine is
plugged into ]2 and its earphone out-
put attached through a normally
closed relay to the DTMF decoder
board. {(While my prototype picture
shows two relays, they are both SPDT
[single-pole. double-throw| and

operate in parallel. A DPDT |double-
pole, double-throw| relay should be
used. These were chosen for size))

With the relay unenergized, both
the recorder and the DAA receive the
incoming call. When the telephone
rings, the RI signal to the com-
puter {port address 609. bit 6) goes
low. Unless you wish to intercede and
go off hook on the DAA. the recorder
continues to count incoming rings.
When it gets to the preselected quan-
tity (usually selected by a dial on the
side of the machine), it automatically
answers (goes off hook) and speaks
its message.

When it concludes and gives the
caller the beep to start recording, the
recorder enables its earphone output.
If the caller enters a DTMF tone, the
DV line {port 609, bit 7) goes high and
the 4-bit DTMF code is present on bits
0 through 4 of port 609 (port B). It is
up to the application program at this

TRXCAR: Transmit audio input.
RCVCAR: Receive audio output.

TIP/RING: Direct
connections.

telephone-line

PR/PC: External program resistor in-
puts. In a programmable telephone
connection, the various resistive com-
binations set the DCPH XMIT attenua-
tion from O to —12 decibels (dB).

OH: On-hook input. When asserted
low, telephone-line loop current is
broken. Pulse dialing may be done
through this input.

RI: Ringing indication output. It is
asserted low during the typical
2-second telephone-ringing period.

TIM: Billing-delay timer squelch output.
When OH is low (on hook) and for
nominally 2 seconds after a transition
to the off-hook state, TIM is asserted
high. While TIM is high, XMIT audio is
squelched.

CCT: Coupler connected through out-
put. CCT indicates the status of the
excessive-power detector. When CCT is
high, the XMIT path is squelched due
to audio levels at TRXCAR in excess of
0 dBV.

ALEN: Analog-loop enable input.
When asserted low, TRXCAR is looped
to RCVCAR. This is internally pulied up.

CHI810 PIN DESCRIPTIONS

ATEN: Attenuator enable input. When
asserted low, the XMIT attenuator is
replaced by a 0-dB path. When held
high. the XMIT attenuator is enabled.
This input is internally pulled up.

MI/MIC: MI/MIC inputs. These two pins
connect through the telephone cable
and jack to the dataphone voiceldata
mode contacts.

SH: Switch-hook output. Reflects the
state of the MI/MIC contact inputs. If
there is a contact closure between MI
and MIC, SH is asserted high.

TIMSTR: Time start input. When strap
S2 is inserted, this input is connected
to the OH input. A low-to-high transi-
tion causes the 2-second billing-delay
timer to begin its timing.

SQ: Squelch input. This input., when
asserted high, squelches or breaks the
transmit audio path. If asserted low or
left unconnected, it has no effect on
transmit-path squelch.

+12V: Positive-supply input. This sup-
ply is 12.0 V DC +10 percent at 60
milliamperes (mA).

—12V: Negative-supply input. This
supply is —12.0 V DC +10 percent at
30 mA.
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point to determine whether the code
is valid. (The DTMF decoder cannot
be directly connected to the tele-
phone line and must go through
either the CH1810 or the DAA in the
recorder. For it to receive data
through the CHI810. however, the
CHI810 must go off hook. Such a con-
dition would stop the recorder from
automatically answering)

If the code is valid. the computer
has two options. It can go off hook
with the recorder still on or shut off
the recorder (by breaking the line to
it as though the caller had hung up)
and continue the call only through the
DAA. Two outputs are provided:
SWITCH and ON HOOK. With JP1 in
the opposite position as shown, the
relay and the DAA are separately con-
trolled. A logic 0 on the SWITCH input
energizes the relay. and a logic 1 to
ON HOOK causes the DAA to go off
hook. Life is simplified by tying the
DAA OH line to the relay (with |P1)
and operating them synchronously.

If the codes received by the com-
puter are okay and a message is to be
transmitted, a logic 1 is sent on port
608, bit 1 (ON HOOK). This causes the
DAA to go off hook, the recorder will
shut off, and the input to the DTMF
decoder instead comes from the
RCVCAR output of the DAA. At this
time (after a 2-second billing-timer
delay—the DAA doesn’t know that the
call was already answered), any audio
signal input on TRXCAR is heard by
the caller. The TRXCAR line is in turn
attached to the Microvox speech syn-
thesizer. The computer merely ex-
ecutes an LPRINT to send ASCII data
to the Microvox and speak to the
caller.

The call is terminated by receiving
an appropriate DTMF entry from the
caller (“enter an asterisk when you
wish to terminate the call”) or timing
out after sending the synthesized
message. These options as well as
automatic dialing are under program
control. | could have incorporated
busy-signal and dial-tone reception,
but it would have increased cost and
complexity.

Listing 1 is a simple BASIC program
that demonstrates automatic answer-
ing, caller DTMF inputs, and voice
response. |Editor's note: This program is
available for downloading via BYTEnet
Listings. The telephone number is (603)
924-9820.| You'll note that it takes
relatively little software to use the




TIMS. A more involved messaging sys-
tem, such as the one described at the
start of this article, remains to be
written.

IN CONCLUSION
It's taken a few years and some major
cost-effective advances in hardware
design to make life this simple, but my
TIMS is a reality. Inexpensive DTMF
decoding is the key, and the SSI 204
has the right price/performance ratio.
The DTMF decoder board easily inter-
faces to practically any computer.

| consider software the limiting fac-
tor. A well-thought-out electronic-mes-
saging-system program could estab-
lish the standard by which others are
compared. Given the limited time be-
tween projects and the level of effort
involved in the home-management/
control system coming up. | will have
little time to continue improving on
it. True fame is therefore left to the
reader who implements this system
with some profoundly significant ap-
plication software. Keep me in mind
if you are giving away copies of your
program. | don’'t want to wait another
four years to schedule an update to
my system.

CIRCUIT CELLAR FEEDBACK
This month's feedback begins on
page 390.

NEXT MONTH
Build the Circuit Cellar home-manage-
ment/control computer system. m

Diagrams specific to the CHI1810 are
reprinted courtesy of Cermetek Inc.

Diagrams and data specific to the SSI 204
are reprinted courtesy of Silicon Systems
Inc.

The CHI810 data-access arrangement is
available through authorized distributors
or from

CERMETEK MICROELECTRONICS

1308 Borregas Ave.

Sunnyvale, CA 94086

(408) 734-8150

The following items are available from
THE MICROMINT INC.
561 Willow Ave.
Cedarhurst, NY 11516
(800) 645-3479 for orders
(203) 871-6170 for information

1. DTMF decoder board as described in
figure 4. Complete kit, including all parts.
DTOI, $59

110 OUT 608,0 :REM SET ON HOOK

RING TO STOP

GO OFF HOOK
160 PRINTANSWERING"
170 LPRINT" ..

210 GOSUB 280

250 GOTO 210
260 REM
270 REM

290 RETURN
300 REM 5-SECOND DELAY

Listing I: TIMS demonstration program.

100 OUT 611,139 :REM SET PORT A OUT AND PORTS B AND C AS INPUT

120 GOSUB 280 :REM READ DAA RI INPUT SIGNAL

130 IF RING>0 THEN GOTO 120 :REM CHECK FOR RING INDICATOR

140 IF RING =0 THEN GOSUB 280 :IF RING=0 THEN 140 :REM WAIT FOR

150 IF RING =0 THEN GOTO 140 ELSE OUT 608,2 :REM AUTO ANSWER AND
" :REM WAIT FOR 2-SECOND BILLING DELAY
180 LPRINT". . THANK YOU FOR CALLING. .. .. PLEASE HELP ME TEST YOUR

190 LPRINT"PRESS A NUMBER BUTTON AND | WILL GUESS IT. .
200 LPRINT"OR. .PRESS THE ASTERISK. .TO END THIS CALL”

220 IF DTMF =11 THEN LPRINT"THANK YOU.GOOD BYE":GOSUB
300:PRINT'ON HOOK":GOTO 110

230 IF DTMF>0 THEN LPRINT'YOU PRESSED A";0TMF
240 IF STROBE =128 THEN GOSUB 280:GOTO 240

280 A=INP(609).DTMF =A AND 15:STROBE =A AND 128:RING=A AND 64

310 FOR T=0 TO 3000 :NEXT T :RETURN

2. Microvox text-to-speech synthesizer,
assembled and tested. . ... MVO0I, $349
3. Microvox text-to-speech synthesizer,
complete kit. . ... ... ... MV02, $269

DTMF boards and chips are available in
OEM quantities.

Please include $4 for shipping and han-
dling in the continental United States, $10
elsewhere. New York residents please in-
clude 8 percent sales tax. Connecticut
residents please include 7.5 percent sales
tax.

Editor's Note: Steve often refers to previous
Circuit Cellar articles. Most of these past ar-
ticles are available in reprint books from
BYTE Books. McGraw-Hill Book Company.
POB 400, Hightstown, NJ 08250.

Ciarcia's Circuit Cellar. Volume | covers articles
that appeared in BYTE from September 1977
through November 1978. Volume 11 covers
December 1978 through June 1980. Volume
Il covers July 1980 through December 1981.
Volume 1V covers January 1982 through June
1983.

To receive a complete list of Ciarcia's Cir-
cuit Cellar project kits, circle 100 on the
reader-service inquiry card at the back of
the magazine.
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“Despite the recent press notices,
muitiuser microcomputers aren’t
anything new!”’

This is the first in a series of
discussions with Rod Coleman,
President of Stride Micro
(tormerly Sage Computer) on
the 68000 multiuser market
and its current environment.

0: Why do you say that?

RC: “'The technology to build a
high performance multiuser sys-
tem has been around for five
years. And while some of the
leaders in this industry have been
pretending that micro multiuser
didn’t exist, we’ve been shipping
complete systems for nearly three
years. The benefits of multiuser
are undeniable; it is more cost ef-
fective. and offers greater flexibil-
ity and utility. But unul just re-
cently, the marketing pressure to
be compatible instead of being
better. has blinded the industry.”’
0: What do you mean?

RC: Well, for example, the
Motorola 68000 processor intro-
duced 16/32-bit technology to the
personal computer world a long
time ago. It was fully capable of

“A surprising feature is
compatibility. Everybody

talks about it, but nobody
does anything about it.”’

meeting high performance and
multiuser design requirements in
1980. Instead of this trend taking
off. most energy was spent pro-
moting 8088/8086 products that
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were clearly inferior from a tech-
nical point of view. This phenom-
enon leads me to believe that they
will soon rewrite the old proverb:
‘Build a better mousetrap and the
world will beat a path to your
door,” but only if they can find the
way through the marketing fog.”’
0: Arc things changing now?
RC: ““Yes and no. With the busi-
ness world starting to take more
and more interest in microcompu-
ter solutions. the advantages of a
solid multiuser system couldn’t be
kept hidden forever; companies
like ours and a few others were
beginning to make a dent. Instead
of taking a fresh approach, some
of the newest multiuser offerings
will probably only give the tech-
nology an undeserved black eye!
Multiuser is far more than the
ability to plug in more terminals.
It involves things like machine
compatibility, fast processors,
adequate memory. large storage
capacities, backup features, net-
working, and operating system
flexibility.””

Q: Is this what makes the new
Stride 400 Series different?

RC: **Exactly. That sounds self-
serving, but it's true. Today a
number of companies are intro-
ducing their first multiuser sys-
tem. We've been building and
shipping multiuser machines for
almost three years. We know the
pitfalls, we’ve fallen into some of
them. But we have learned from
our mistakes.”

0: Give me some examples.

RC: A hard disk is almost manda-
tory for any large multiuser in-
stallation. Yet, backing up a hard
disk can be a nightmare if you
only have floppies to work with.
That’s why we’ve added a tape
backup option to all the larger
Stride 400 Series machines. It’s
irresponsible for a manufacturer
to market a multiuser system
without such backup. Another
good lesson was bus design. We
started with one of our own de-
signs, but learned that it’s impor-
tant not only to find a bus that is
powerful, but also one that has
good support and a strong future
to serve tomorrow’s needs. We

“The marketing pressure
to be compatible
instead of being better,
has blinded the industry.”’

think the VMEDbus is the only de-
sign that meets both criteria and
thus have made it a standard fea-
ture of every Stride 400 Series
machine.”’

0: What are some of the other
unique features of the 400 Series?

RC: ““A surprising feature is com-
patibility. Everybody talks about
it, but nobody does anything
about it. Our systems are com-
pletely compatible with each other
from the 420 model starting at
$2900, through the 440, on to the
powerful 460 which topsout near
$60,000. Eachsystem can talk to
the others via the standard built-in
local area network. Go ahead and
compare this with others in the in-
dustry. You’ll find their little ma-
chines don’t talk to their big ones,
or that the networking and multi-
user are incompatible, or that they
have different processors or
operating systems, and so on.”’
Q: When you were still known as
Sage Computer, you had a reputa-
tion for performance, is that still
the case with the new Stride 400
Series?

RC: ‘‘Certainly, that’s our calling
card: ‘Performance By Design.
Our new systems are actually fas-
ter; our standard processor is a 10
MHz 68000 running with no wait

states. That gives us a 25% in-
crease over the Sage models.
And, we have a 12 MHz pro-
cessor as an option. Let me add
that speed isn’t the only way to
Jjudge performance. | think 1t is
also measured in our flexibility.
We support a dozen different
operating systems, not just one.
And our systems service a wide
variety of applications from the
garage software developer to the
corporate consumer running high
volume business applications.”’
Q: Isn’t that the same thing all
manufacturers say in their ads?
RC: *Sure it is. But to use another
over used-term, ‘shop around’.
We like to think of our systems as
“full service 68000 supermicro-
computers.” Take a look at every-
one else’s literature and then
compare. When you examine
cost, performance, tlexibility, and
utility, we don’t think there’s any-
one else in the
race. Maybe
that’s why we’ve
shipped and
installed more
multiuser 68000
systems than
anyone else.””

; .a:
» R L
Formerly Sage Computer

For more intformation on Stride or
the location of the nearest Stride
Dealer call or write us today.
We’ll also send you a free copy of
our 32 page product catalog.
Corporate Offices:

4905 Energy Way

Reno. NV 89502

(702) 322-6868

Regional Offices:

Boston: (617) 229-6868

Dallas: (214) 392-7070

inquiry 33|




PRODUCT DESCRIPTION

2 FINDER

Editor's note: The following is a BYTE product description. It is not a review.
We provide an advance look at this new product because we feel it is significant.
A complete review will follow in a subsequent issue.

¢

actfinder is the first free-form text database to

be introduced for Apple Computer's Macintosh.

It was designed by independent software devel-

oper Rudi Diezmann and marketed by Fore-

thought Inc. of Mountain View, California, and

it uses the Macintosh window-based interface
and a simple MacWrite-style editor to provide a variety of
database operations. For more information on text databases,
see "Text Databases” by Ezra Shapiro, October 1984 BYTE.,
page 147.

With Factfinder, each individual
database is a "stack” and a record
is a "factsheet”” Currently, stacks are limited in size to 1 mega-
byte—an arbitrary limit imposed by the use of 16-bit pointers
within the database. According to Diezmann, when hard disks
are widely available for the Macintosh, it will be easy to
recompile the program with 32-bit pointers yielding stack
sizes that may be dramatically larger. On the 128K-byte
Macintosh, individual factsheets are restricted to approxi-
mately 11K bytes—a limit imposed by available system
memory. When Factfinder runs on a Macintosh with 512K

bytes of RAM (random-access read/write memory), fact-
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Created on 10/9/8
Modified on 10/17

ACM

*256K

*32bit CPU

*Graphtcs and high 1/0 bandwidth
*Low power CMOS APPLE

CELLULAR TELEPHOM
DARK SIDE
HUMANITY

OCR

SMALLTALK

WAFER SCALE INTEG

For the Future:

*Wefer Scale Integretion
*Flal panel aisplays, higher reseiution, direct pointing
on the display
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Figure I: Factfinder's text-entry screen, similar to
Macwrite, features an “elevator bar” on the right,
and "browse” and “"zoom" buttons on the bottom.
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sheets can be as large as 30K
bytes—the limit in this case im-
posed by the Macintosh system
software.

At present, Factfinder's perfor-
mance is /O (input/output) bound;
the speed and capacity are signif-
icantly improved on hard-disk ver-
sus floppy-disk-based systems.
Also, performance has been im-
proved on the 512K-byte versus
the 128K-byte Macintosh (continued)
John Markoff is a senior technical editor at

BYTE. He can be reached at 1000 Elwell
Court, Palo Alto, CA 94303.
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because program segments do not have to be
swapped into and out of memory.

Factfinder is intended for storage and
retrieval of text information that cannot be
organized easily into highly structured
categories. Typical Factfinder applications
might include creating abstracts from

Y
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Figure 2: Factfinder
responds to
queries that you
enter in the Find
window (top right)
with a list of
factsheets that
contain the
keywords (middle),
the first such
factsheet (left), and
all the keywords
for that particular
factsheet (bottom
right).
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magazine and journal articles, downloading in-
formation from on-line databases and news
services, organizing and saving random notes
or journal entries, or indexing legal notes and
trial material.

Rather than using a “forms-oriented"
metaphor for data entry that is typical of struc-
tured databases, Factfinder uses a "computer
paper” metaphor; information is entered into
a scrolling document that you can move back-
ward and forward under a window on the
screen display. Thus, in practice, using Fact-
finder is much like using a text editor. How-
ever, with the addition of a flexible keyword
function, Factfinder allows you to create an ex-
tensive retrieval scheme that stretches far
beyond the individual document title.

BAsSIC FACTFINDER OPERATIONS

When you first open Factfinder to begin enter-
ing data, you are presented with a Text Editing
window and several smaller windows that pro-
vide for attaching keywords, developing
queries, and displaying lists of factsheets found
on any particular search. To designate words
as keywords in each factsheet you point at
them with the mouse and then press a com-
mand-key sequence (Command-M) or draw
down a selection from the Factfinder menu bar
and then click the mouse.

Within each factsheet you can also designate
key phrases and individual words by using the
mouse to move the cursor and extend a selec-
tion. Additionally, a keyword window permits
you to append keywords and phrases to each
factsheet, even though they do not appear in
its text.

A file menu provides the option to open,

close, print, or create new stacks. You can also
lock a stack to protect it; when a stack is locked
the stack’s icon cannot be removed from the
Macintosh desktop by throwing it in the trash-
can icon.

FACTFINDER WINDOWS
Factfinder corresponds closely to the Macin-
tosh user interface, with several extensions. For
example, if you are familiar with the MacWrite
word processor, you will already know how to
use the Factfinder text editor (see figure 1}, a
simple editor with a single font and no margin
adjustment, spacing control, or right justifica-
tion. It does, however, provide automatic word
wrap, mouse-oriented cursor control and
editing, and an insert mode. An “elevator but-
ton” on the right side of the Text Editor win-
dow allows you to page and scroll through text.
The scroll bar at the bottom of the window has
two “browse” buttons and a “"zoom" button.
The browse buttons allow you to scan through
factsheets one at a time (only one factsheet
can be loaded into RAM at a time), while the
zoom button enlarges the Text Editing window
to full screen size or shrinks it.

Factfinder has four smaller windows. Figure
2 shows the Find window, for preparing
queries; Names Found window, which displays
the names of factsheets selected by a par-
ticular query; and the Keys window, for entry
and display of an alphabetical list of keywords
and phrases for each factsheet. The Index win-
dow (figure 3) provides an alphabetical index
of all the keys, factsheet titles, and creation
and modification dates in a given Factfinder
stack.

FACTFINDER KEYWORDS

AND SEARCHING

To search through a Factfinder stack, you first
have to prepare a query. either by entering the
desired words or phrases directly into the
Query window or by pointing at them in the
Keyword Index window and selecting them
with the mouse, which causes them to be
copied to the Query window. A series of
logical operators such as “and,” “or.” and "to"
also appear at the bottom of the Index win-
dow and can be selected in the same fashion.
Other operators include “all;” *()" to indicate
precedence, "?” as a wild-card suffix, and
“found;” which allows you to narrow searches
to include only those factsheets that were
located on the previous search. This function
will be familiar to those who have used larger
on-line databases such as Lockheed's Dialog
and Mead's Nexus.

Factfinder lets you draw keywords from
within the text or attach them separately to
each factsheet. You can even make keywords
out of individual words within the factsheet
title by selecting them and typing Command-
M while entering the title. Any keyword (or fact-



sheet) can be deleted later.

While Factfinder is nominally an “unstruc-
tured” database ({that is, it doesn’t use
predefined fields or records), each factsheet
does contain two “hidden” fields: “creation”
date and “"modification” date. You can use
these dates in a variety of ways, such as to ar-
chive all factsheets created before a certain
date or to select all factsheets that were
modified between two dates.

Factfinder also provides an auto-key option.
From the Keys menu option, you select an
Automatic Keys window. Keywords that you
add to this window are thereafter attached to
each new factsheet. You can turn this special
group of keywords on or off from the Keys
menu. This feature might be useful when you
are entering a series of article abstracts from
a single magazine and need to add the same
keywords to the entire group.

Once you have composed a query. you ini-
tiate a search by pressing the Enter key on the
Macintosh keyboard. After Factfinder finishes
its search, it displays the factsheets that match
the query in a Names Found window and
places the first factsheet located in the Text
Edit window. You can then browse through the
selected factsheets using the browse buttons.

LOADING AND UNLOADING TEXT

One of the most intriguing aspects of Fact-
finder is that it permits easy loading and
unloading of simple ASCII (American Standard
Code for Information Interchange) text files. if
you select a single factsheet or series of fact-
sheets and then select the Unload to Text op-
tion from the menu bar, Factfinder will create
a file on disk in MacWrite text-only format
{straight ASCII) with appropriate header infor-
mation and field delimiters.

Even more interesting is Factfinder's ability
to read a text file from disk and load it into
an individual factsheet or series of factsheets.
In this case the process is slightly more com-
plicated: you have to precede the text with the
phrase FACTFINDER TEXT FILE, insert a field
delimiter (of your choice) and add the name
of the factsheet, creation and modification
dates, keywords {(separated by carriage
returns). and delimiters before and after the
text block. This procedure allows you to enter
information into Factfinder from a variety of
sources including word processors and on-line
databases. After including the information in
a Factfinder factsheet you can index it further.

The Factfinder Upload function was designed
to directly read the text portion of a document
that you have downloaded via a Macintosh ter-
minal. Thus, you can unload a portion of a
stack from one Macintosh and then send it
directly by modem to another system.

You can also use the standard Macintosh cut,
copy. and paste features to transfer portions
of factsheets from Factfinder to the Macin-

tosh's Scrapbook, and from there to other
applications.

CoPY PROTECTION

The designers of Factfinder have come up with
a novel copy-protection scheme that lets you
copy Factfinder to other disks freely. These
copies of Factfinder. however. are crippled: a
stack may hold no more than 15 factsheets. A
full-function backup copy is sent to all users
who fill out and return registration cards.

If you have a hard disk, you can use a special
function in the Factfinder utility menu to in-
stall the program. Once you have copied the
program to the hard disk, you can run it with-
out inserting the master disk each time. The
special installation program will work “several”
times, in case the hard disk needs to be refor-
matted. Forethought has tested the hard disk
installation feature on the Davong, Corvus, and
Tecmar hard disks, as well as on the Lisa.

SPECIAL USES

Factfinder designer Diezmann stresses that the
program should not be viewed as a traditional
database manager. For example, he notes that
Factfinder does not include a report generator.
Factfinder can, however, store and print mail-
ing labels if you enter address information in
a systematic fashion. The first release of Fact-
finder also includes an undocumented Sort
command that you can use in the Query win-
dow. This command is fully functional but
won't be demonstrated to users until Fore-
thought releases a more extensive version of
the program.

The Factfinder program disk comes with a
series of special stacks, including examples,
hints, and a Help stack. This stack installs itself
as a special Help menu. When you remove the
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Figure 3: You can
build queries either
by entering them
directly into the
Find window, or by
double-clicking on
a keyword or
phrase in a stack’s
index, which
automatically
copies the phrase
to the Find window.
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Help stack from the disk, the Help function
disappears from the program.

Factfinder is available for $150 from Fore-
thought Inc. 1973 Landings Dr., Mountain
View, CA 94043, (415) 961-4720. m
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SUPER XT SYSTEM PLUS® SUPER XT COLOR SYSTEM PLUS"

Ultra-High resolution color card. High resolution color card and color monitor (640x200).

Ultra-High (720x400) resolution color monitor. 16 colors.

Gives excellent text resolution.

10%16 character cell SUPER XT STARTER SYSTEM PLUS®
Composite monochrome monitor.

SUPER XT OFFICE SYSTEM PLUS® Includes color graphics card.

TTL monochrome monitor. Gives you flexibility to run color and monochrome
Gives you easy-on-the-eyes viewing. software.

Inquiry 385 for Dealers. Inquiry 386 for End-Users.
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... and feel the Power!

SUPERPOWER 135
Hard Disk ready +12V at
4.5A max +5V at 15A max
Same dimension and plug
compatible W/IBM PC/XT.
3 Power outputs for 2
Floppies and a Hard Disk

SUPER
CONTROLLER

Controls up to 4 Floppy
drives Comes W/ Cables

for 2 Drives

SUPERBOX
Fully BUS compatible

Adds 10 slots. 135 W Power
supply for Hard Disk and
Add-Ons

External color same as [BM

KEYBOARD SUPER DISK HARD DISK

IBM Pcu é}'r Plug +1/0 CONTROLLER
compatible l i
Corrected (left) "shift” Disk Controller Parallel & gg:ggi:g; ;?021_ Ea{‘éd'z(s)ks
key , Serial ports and 33 Mb hard disks
Color compatibie Saves a slot in

W/IBM case Motherboard

SUPER SUPERSEVEN + HARD DISK
MOTHERBOARD Disk Controller and cable. ASSEMBLY

Single layer double ge‘ﬁ/ Caéegdaf Parallel, 10 Mb formatted Fixed disk
sided board najancharmelpors, 5 Mb or 10 Mb formatted
Same dimensions as [BM RAM Disk emulator. removable cartridge
motherboard Super Spooler software Unlimited storage

Up to 256K Ram on-board Bootable from either fixed
memory © or removable hard disk
81/0slots

MULTIFUNCTION SUPERBUFFER + TAPE BACKUP
CARD Does not use User's Backs up 10 Mb within 3
Serial, Parallel, Game ports memory. Can be used as minutes

and Clock/Calendar regular printer port W/O Uses regular floppy

64K buffer memory controller
installed.

Second parallel port
included. Configurable as
. LPTl or LPT2. Use
Computer and print

at the same time

W/memory expansion of
added 384K

RAM disk and print spooler
software included

TAXAN 555° SUPERCOLOR SUPERMONO
COLOR CARD CARD CARD
10x16 character cell to give 16 Colors on medium 720x348 resolution
the best text resolution in resolution TTL output
color (720x400) 16K display memory Printer port
Graphic resolution " Composite output
(640x200) ) W/RGB
Operates Taxan 440°
monitor R o : : 2| .y

. [ ® o [
The Ultimate in PC/XT compatibles and peripherals!
The Super XT Plus Series® computer offers Parallel, Serial, Game port and Clock/ Products for a period of one year.
the maximum alternatives in the PC/XT Calendar. Options include: 5 Mb Remo- The Super XT Plus Series computers and
compatible market. Alternatives which vable Hard Disk, 10 Mb Removable, Tape Peripherals expand to your requirements
exceed current PC/XT configurations. Backup System, Memory upgrade to 640K.  long after purchase. With features like this
Standard features on all Super XT Plus With years of experience in manufacturing you are assured that the right choice is
Series computers include: Full Compatibility  and distribution throughout the world— Super Computer. And the right choice is the
with IBM PC/XT® machines, 256K Super Computer gives you the buyer Super XT Plus Series.

expandable to 640K bytes of parity checked exceptional quality, reliability, and price on .
memory, Eight (8) Slots, Two (2) Half Height  all Systems and Peripheral products. Super ~ The Super XT Plus Series.

Floppy disk drives, 10 Mb Hard Disk, Computer warrants all Systems and Interact with the Genius of Super Computer.
SUPER COMPUTER © 1985 Super Computer, Inc.
Manufactarer/ Distributor DEALER AND OEM INQUIRES INVITED
17813 South Main St. Suite 123, Gardena, CA 90248
213/532-2133 FAX 213/532-6342
= - , TELEX 3719484 SUPER
Super XT System Plus; Color System Plus; Office System Plus; and Starter
IBM PC/XTis a d trad: of [ | Business Machines, Corp. Taxari is a registered trademark of Taxan Corp. System Plus are registered trademarks of Super Computer, Inc.

Inquiry 398 for Dealers. Inquiry 399 for End-Users, MARCH 1985 « BYTE 117
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Rimtron

MULTI-USER SOLUTION
for IBM PC, XT, AT

The Multi-User Solution of the

tuture is now available.

Convert your IBM PC, XT, AT or
Compatibles to a true multi-user
system while maintaining display,
keyboard and software compati-
bility.

Since the KT-7/PC display is the
same as your PC monochrome
monitor, with its look-alike
keyboard, operators will feel
they're using an IBM PC and can
also use the same software manual.
Kimtron's multi-user solution in-
cludes file and record locking,
shared data access, and commun-
ication between users. It is the
intelligent alternative.

The KT-7/PC supports Time
Sharing, Enhanced Time Sharing

and Multi-Processor implementa-
tion under PC DOS, MS DOS,
UNIX, XENIX, CPM 86, Multilink,
Concurrent PC DOS, and other
compatible multi-user operating
systems.

Kimtron's multi-user solution may
be tailored for cost effectiveness;
as low as $1095 for an additional
user, and for speeds more than ten
times faster than LAN. You can add
one or as many as 31 additional
users per PC. Kimtron delivers the
future now by allowing an ever-
widening network of multi-user
PC’s.

The KT-7/PC may be comple-
mented with one (or more) 1/0O
Card, Memory Card, 8086 Speed

NOTE: IBM PC, XT, AT, PC DOS, MS DOS, UNIX, XENIX, CPM 86, Multi-Link, Concurrent PC DOS are
registered trademarks of IBM Corporation, Microsoft Corp., Bell Labs., Digital Research Inc., Software Link Ine.

respectively.

Inquiry 201

Enhancer Card, 80286 AT Card,
8088 Multi-Processor Card, 80186

Speed Enhancer Card, 68000

Card, and related software.

For more information about Kim-
tron's Multi-User Solution, or
general video data terminals for
other mini or micro multi-user
systems, call your local computer
dealers, distributors or Kimtron
Corporation Today!

(408) 727-1510

= = 1705 Junction Court
=3 - Building #160

an Jose, CA 95131

__Rimtron




Use strings and arrays

to perform operations

on 200-digit numbers

sk some bright 10-year-olds
to square your Social Securi-
ty number and, after a bit of

pencil chewing, they'll give you the
answer. Ask your computer to do the
same, and you will receive something
like this:

302,325.855 x 302.325.855 =
9.140092260148103 D+16

Note that the correct answer is
91,400,922.601,481,025. The reason
for the slight inaccuracy is that all
computers—including the IBM Per-
sonal Computer (PC), on which I made
this calculation—assign a specific
amount of space for storing integers.
Any number that requires more than
the allocated space is converted to a
floating-point decimal. In the case
above, the last digit was lost and the
answer was rounded off. In the IBM
PC, an integer must fall between
-32,768 and +32,767; if a calculation
exceeds this range, the IBM PC con-
verts the result to a double-precision
real number, accurately represented
to 16 digits.

BY PETER RICE

ARITHMETIC
ON YOUR PC

Who cares? Anyone who is keeping
books for a company that deals in
large-number transactions will de-
mand software that can calculate ac-
curately to the penny.

Another application involving large-
number arithmetic is the prime-num-
ber security code, which is based on
the computer's ability to verify that a
large number (50 to 100 digits) has no
factors. Using such a code involves
manipulating large numbers in
software.

The four algorithms for large-num-
ber arithmetic operations have been
well known for a long time. Everyone
is taught to add. subtract, multiply,
and divide integers. In his book The
Art of Computer Programming, Volume 2.
Seminumerical Algorithms (Addison-
Wesley, 1969), Donald Knuth agrees
that the old algorithms are the best
algorithms to use, but applying them
to a computer is not as easy as it
sounds.

ADDITION AND SUBTRACTION

In this article I'll describe a BASIC pro-
gram for all four of the arithmetic al-
gorithms that lets you circumvent the
floating-point decimal limitation of the
IBM PC. If you use Microsoft BASIC,
the program in listing 1 will run with-
out change. For other microcom-
puters, the program is relatively easy
to translate.

The program takes 12 seconds to
multiply two 20-digit numbers and 3
minutes, 55 seconds to divide a
160-digit number by a 40-digit number.

A number is a string of digits; addi-
tion and subtraction are performed
digit by digit, by carrying and borrow-
ing. (Knuth explains that a digit can
be relative to any base, making it
possible to create programs designed
to take advantage of the architecture
of a specific computer. | chose a sim-
ple example using base 10, so a digit
is a number between 0 and 9.) Multi-
plication, the way we learned it, with
partial products running down the
page. is not the easiest way to get the
job done on a computer, but it is not
far from the best method. Long divi-
sion is just as complicated when done
by computer as it is on paper. You (or
the computer) have to do some
guessing (try out a quotient and
change it if it is too big). A couple of
programming tricks shorten the work,
but little is changed from the old
paper-and-pencil method.

If you check listing 1. line 1040, you
will see that a number is read into a
string variable, with each digit re-
corded as a character. Because arith-

(continued)
Peter Rice (386 Milledge Circle, Athens, GA
30606) is a professor of mathematics at the
University of Georgia and editor of the local
IBM PC user-group newsletter.
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ARITHMETIC

metic can't be done with characters
directly, the string is converted to an
array in which the zeroth value is the
units digit, the first value is the tens
digit, the second value is the hun-
dreds digit, etc. Using notation, X(7)
is the digit in the seventh place (the
I in 10,000,000). The Ilast
element of the array is the largest
place value in your number. (This in-
formation makes it possible to run
FOR. . NEXT loops only as long as
they have nonzero values to work
with, a great savings in time.) For ex-
ample, the number 44,098 would be
represented as X(0)=8. X(1)=9. X(2)
-0, X(3)=4, X(4)=4, and X(200)=4.
All other array values are 0.

To add two numbers, add the digits
by columns, as in the following:

34,456
83,509

117,965

The first sumis 6 + 9 = 15. The 5 is
recorded (put into the zeroth place),
and the | is carried to the next sum:
54+ 0+ 1 = 6. The 6 is put away in
the first place. and a O is carried to
the next sum. The process is repeated
from right to left until the end of both
numbers is reached. The program
starts by finding the number of digits
in the larger number (line 10010). In
the example, it's 83,509 (five digits;
four place values). The loop in lines
10020 to 10050 calculates and carries.
Line 10060 checks to see if a 1 was
carried on the last addition (as it was
in the example) and, if so, sets the
length of the answer.

Subtraction is almost as simple for
the program. When a subtraction
results in a negative value, a 1 is bor-
rowed from the next place. (Borrow-
ing is the reverse of carrying. A | is
subtracted from the next place in-
stead of being added to it.) Only one
problem can occur: subtraction can
result in a negative number. The pro-
gram checks to see if the result is
negative by looking at the borrow on
the last subtraction. If there was one,
that digit is negative and tells the pro-
gram that the result is negative. This
is done by lines 11020 to 11060. The

(continued)
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Listing 1: Four arithmetic operations in BASIC.

1000 ' initialization

1010 DEFINT A-Z

1020 DIM X9%{(200), Y%(200),2%(200)

1030 PRINT “ENTER A NUMBER, UP TO 200 DIGITS."”
1040 INPUT XX$

1050 WHILE LEFT$(XX$,1) = "0’ :XX$ = RIGHTH(XXS, LEN(XX$) - 1):

WEND
1060 PRINT “ENTER AN OPERATION: + = =/
1070 INPUT OP$

1080 PRINT “ENTER A SECOND NUMBER, UP TO 100 DIGITS.”

1090 INPUT YY$

1100 WHILE LEFT$(YY$,1)="0":YY$ = RIGHTS(YY$ LEN(YY$) - 1):

WEND

1110 XL = LEN(XX$)

1120 FOR I=1 TO XL

1130 X%(XL — 1) = VAL{MID$(XXS,1,1))

1140 NEXT 1:X%(200) = XL - 1

1150 YL = LEN(YYS)

1160 FOR 1=1 TO YL

1170 Y%(YL — ) = VAL(MID$(YYS,1,1))

1180 NEXT 1:Y%(100) =YL - 1

1190 OPERATION = ASC(OPS$)

1200 IF OPERATION =43 THEN GOSUB 10000:GOTO 1260 *
addition

1210 IF OPERATION =45 THEN GOSUB 11000:GOTO 1260 °
subtraction

1220 IF OPERATION =42 THEN GOSUB 12000:GOTO 1260 °
multiplication

1230 IF OPERATION =47 THEN GOSUB 13000:GOTO 1260 '
division

1240 PRINT “DON'T UNDERSTAND OPERATION”

1250 GOTO 1610

1260 {F OPERATION =43 THEN GOTO 1300

1270 IF OPERATION =45 THEN GOTO 1360

1280 IF OPERATION =42 THEN GOTO 1450

1290 IF OPERATION =47 THEN GOTO 1510

1300 ZZ8="""

1310 FOR |=0 TO Z%(200)

1320 77% = CHR$(Z%()) + 48) + ZZ$
1330 NEXT |

1340 PRINT “THE SUM IS":PRINT 2Z$
1350 GOTO 1610
1360 IF Z9%(Z%(200)) <0 THEN GOTO 1430

1370 ZZ§="""

1380 FOR |=0 TO Z9%(200)

1390 77% = CHR$(Z%()) + 48) + ZZ$
1400 NEXT |

1410 PRINT “THE DIFFERENCE IS":PRINT Z2Z$
1420 GOTO 1610
1430 PRINT “THE DIFFERENCE IS NEGATIVE"
1440 GOTO 1610

1450 7Z$="""

1460 FOR |=0 TO Z%(200)

1470 27% = CHR$(Z%() + 48) + ZZ$
1480 NEXT |

1490 PRINT “THE PRODUCT IS":PRINT ZZ$
1500 GOTO 1610

1510 XX§ =" "
1520 FOR 1=0 TO X%(200)
1530 XX$ = CHR$(X%()) + 48) + XX$




BASF QUALIMETRIC" FLEXYDISKS:
A GUARANTEED LIFETIME OF
OUTSTANDING PERFORMANCE.

BASF Qualimetric FlexyDisks feature a unique lifetime warranty,* firm
assurance that the vital information you enter on BASF FlexyDisks today
will be secure and unchanged tomorrow. Key to this extraordinary
warranted performance is the BASF Qualimetric standard...
a totally new set of criteria against which all other
magnetic media will be judged.
You can count on BASF FlexyDisks because the Qualimetric
standard reflects a continuing BASF commitment to
perfection in magnetic media. One example is the
unique two-piece liner in our FlexyDisk jacket. This
BASF feature traps damaging debris away from
the disk’s surface and creates extra space in the
head access area for optimum media-head
alignment. The result is a guaranteed
lifetime of outstanding performance.
For information security that
bridges the gap between today
and tomorrow, look for the
distinctive BASF package with
the Qualimetric seal. Call
800-343-4600 for the name LT BASF

of your nearest supplier. o
= Aexylisk

Inquiry 42

*Contact BASF for warranty details.

ENTER TOMORROW ON BASF TODAY

¢ 1983 BASF Systems Corp., Bedford, MA
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next line strips leading zeros from the
difference.

MULTIPLICATION

The multiplication algorithm involves
multiplying digits and putting the
results in the right place. (The place
of the result is the sum of the place
values of the numbers being multi-
plied.) For example, multiply 78 and
105. The first step is 5 x 8 = 40,
which belongs in the zeroth place
because 5 and 8 are each in the
zeroth place in their respective
numbers, 0 + 0 = O; followed by 5 x
7 = 35, which belongs in the first
place because 5 is in the zeroth place
and 7 is in the first place, 0 + 1 = I;
then 1 x 8 = 8 goes in the second
place, and | x 7 = 7 goes in the third
place. The other products are 0. When
two numbers go into the same place,
they are added; therefore, the prod-
uct above is 7, 8, 35. 40 with the
places separated by commas. Of
course, we don't write 783540 since
the 35 and 40 are bigger than 10.
Rather the tens digit of each of these

numbers is carried into the next

place: 7. 843, 5+4,0 =7 11,9, 0 =
7+1, 1,9, 0 = 8190. (Carrying occurs
when a product is greater than 10; the
tens digit is carried to the next place)
The loop in lines 12010 to 12080 per-
forms this; it takes pairs of digits, finds
the product, adds that to the digit
already in the answer at the proper
place and. if the result is greater than
10, divides by 10 and puts the re-
mainder back into the result, and car-
ries the quotient to the next higher
place. (Reverse slash, "\, in
Microsoft BASIC is the integer divide
function. It gives the integer quotient
only, dropping the fractional part.
MOD is the function that calculates
only the fractional part, i.e. the re-
mainder.) This algorithm differs from
the manual method only in that, in-
stead of writing down partial products
and adding at the end, you keep a
running total.

LONG DIVISION
The division algorithm requires a

preface. Calculating on paper, you
(continued)
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1540 NEXT |

1550 2Z%=""

1560 FOR I=0 TO Z%(200)

1570 773 = CHR$(Z%!(1) + 48) + ZZ3%

1580 NEXT |

1590 PRINT “THE QUOTIENT IS":PRINT ZZ$

1600 PRINT “THE REMAINDER IS":PRINT XX$

1610 FOR =0 TO 200

1620 X%(1) = 0:Z%(l) = 0

1630 NEXT |

1640 FOR |=0 TO 100

1650 Y%(l)=0

1660 NEXT |

1670 GOTO 1030

10000 ' addition

10010 IF X%(200) > Y%(100) THEN Z%(200) = X%(200) ELSE
Z%(200) = Y%(100)

10020 FOR 1=0 TO Z%(200)

10030 Z%(0) = Z9%(1) + X%(1) + Y %(l)

10040 IF 2%(1)> = 10 THEN Z%(1 + 1)=Z%(l + 1)+ 1:
Z%(1) = Z%(1) - 10

10050 NEXT |

10060 IF Z%(Z%(200) + 1)>0 THEN Z%(200) = Z%(200) + 1

10070 RETURN

11000 ' subtraction

11010 IF X%(200)> Y%(100) THEN N = X06(200) ELSE N = Y%(100)
11020 FOR I=0 TO N

11030 Z%(1) = Z%(1) + X%(l) - Y%(l)
11040 IF Z%(l) <0 THEN Z%(l) = Z%(l) + 10:Z%(] + 1) = = 1
11050 NEXT |

11060 IF Z%(N +1)<0 THEN N=N+1
11070 WHILE Z%(N)=0:N=N - 1:WEND
11080 2%(200)=N

11090 RETURN

12000 ' multiplication

12010 FOR =0 TO X%(200)

12020 FOR J =0 TO Y%(100)

12030 Z9%(1 + J) = X%(1)* Y%(J) + Z%(1 + J)
12040 A=Z%(l +J\10

12050 Z%(1 + J) = Z%(l + J) MOD 10
12060 Z%(1+J+1)=2%(1+J+ 1)+ A
12070 NEXT J

12080 NEXT |

12090 INDE X = X%(200) + Y%(100) + 1

12100 IF Z9%(INDEX)>0 THEN Z%(200) = INDEX ELSE
Z%(200) = INDEX — 1

12110 RETURN

13000 ' division

13010 IF X%(200)< = Y%(100) THEN AL = Y%(100) ELSE
AL = X9%(200)

13020 IF X%(AL)>Y%(AL) THEN GOTO 13140

13030 GOSUB 11000

13040 IF Z%(Z%(200))> =0 THEN GOTO 13090

13050 FOR |=0 TO 200

13060 Z%()=0

13070 NEXT |

13080 RETURN

13090 FOR |=0 TO 200

13100 X%(1) = Z%(1): Z%(1) = 0

13110 NEXT |

13120 Z%(0) =1

13130 RETURN

13140 D = 10\(Y%(Y%(100)) + 1)
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ARITHMETIC

13150 IF D=1 THEN GOTO 13340
13160 FOR =0 TO X%(200)

13170 X%%() = D* X%(l)

13180 NEXT |

13190 FOR {=0 TO X%{200)

13200 W = X%(l)

13210 X%(l) =W MOD 10

13220 X%(1 + 1) = X%(I + 1) + W\10
13230 NEXT |

13240 IF X%(X%(200) + 1) >0 THEN X%(200) = X%(200) + 1
13250 FOR 1=0 TO Y%(100)

13260 Y%(l) = D*Y%(l)
13270 NEXT |

13280 FOR =0 TO Y%(100)

13290 W = Y%())

13300 Y%(l) = W MOD 10

13310 YOh(l + 1) = Y%l + 1)+ W\10
13320 NEXT |

13330 IF Y%(Y%(100)+ 1) >0 THEN Y%(100) = Y%(100) + 1
13340 FOR K = X%(200) TO Y%(100) STEP - 1

13350 IF X%(K + 1) = Y%(Y%(100)) THEN C=9:GOTO 13370
13360 C = (X%(K + 1)* 10 + X%(K)\Y%0(Y%(100))
13370 IF C*Y%(Y%(100) — 1)< = (X%(K + 1)*10 + X%(K) - C* Y%

(Y96(100)))* 10 + X%(K11) THEN GOTO 13400
13380 c=C
13390 GOTO 13370

13400 M =K - Y%(100)

13410 FOR I=0 TO Y%(100)

13420 X%(M + 1) = X%(M + ) - C* Y% ()

13430 NEXT |

13440 FOR =0 TO Yo%(100)

13450 IF X%(M +1)> =0 THEN GOTO 13480

13460 XM + | + 1) = X%(M + 1 + 1) + X%(M + I)\10 - 1

13470 X%(M + )= XGo(M + 1) + (1 = X%(M + I\10)" 10

13480 W= X%(M + )

13490 X%(M +1)=W MOD 10

13500 XM + 1+ 1) = X%(M + 1 + 1) + W\10

13510 NEXT |

13520 IF X%(K +1)> =0 THEN GOTO 13580

13530 FOR 1=0 TO Y%(100)

13540 X%(M + 1) = X%(M + 1) + Y %(I}

13550 IF X%(M +1)>9 THEN X%(M + 1+ 1)=X%
(M+1+ 1)+ 1:X%(M + ) = X%(M + 1) - 10

13560 NEXT |

13570 C=C-1

13580 Z%M)=C

13590 NEXT K

13600 AL = X%(200) ~ Y%(100)

13610 IF Z%(AL) >0 THEN Z9(200) = AL ELSE Z%(200) = AL — 1
13620 BX = Y%(100)

13630 WHILE X%(BX)=0

13640 BX=BX-1
13650 IF BX=0 THEN GOTO 13670
13660 WEND

13670 X%(200) = BX
13680 FOR | =X%(200) TO 1 STEP -1

13690 W = X%(l)
13700 X%(1) = WAD

13710 X%(1 — 1) = X%(1 - 1) + 10*(W MOD D)
13720 NEXT |

13730 X%(0) = X%(OND
13740 RETURN
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divide the divisor into the first few
digits of the dividend, arriving at a
single-digit result. Then you multiply
the divisor by this digit and subtract
from the dividend {in the right place).
Choosing this digit requires some
care. Looking at the first digits of the
divisor and dividend is some help. but
usually you try it out, decrease the in-
teger by one, and try again. Knuth
proves a theorem that says that, in
certain circumstances, the result of
dividing the first one or two digits of
the dividend by the first digit of the
divisor is never more than two units
too big. These circumstances can be
manufactured by multiplying the
divisor and dividend by the right
number. The calculation of this
number D and the multiplication by
it take place in lines 13140 to 13330.

C. the digit in the quotient. is
calculated in line 13360 (or 13350).
Another refinement is used in line
13370: C is checked to see if it is too
large when considered as the quo-
tient of the first three digits of the divi-
dend by the first two digits of the
divisor. If it passes this test. then you
can be sure that it is not more than
one unit too big. If it does not pass
this test, decrease it (line 13380) and
try again.

The actual division—multiplication
by C and subtraction—takes place in
lines 13400 to 13510. When that is
finished, you check to see if C was
one unit too large {line 13520) and
correct C and the dividend (lines
13530 to 13570). The final steps are
to set the length of the quotient
{13610) and the length of the re-
mainder (13620 to 13660) and divide
the remainder by D. it is not necessary
to divide the quotient by D because
it X/Y = Q with remainder R, then X
= QY + R. Multiply by D: DX =
QDY + DR. so DX/DY = Q with re-
mainder DR.

|Editor's note: The 8088 assembly-
language source code listings of these four algo-
rithms and a BASIC program that can call
them are available for downloading via
BYTEnet Listings. The telephone number is
(603) 924-9820. The filenames are LONG-
MATH.ASM, LONGMATH.BAS, and
LONGMATHTXT (an explanatory file).| w
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Total Sales by Region

i AREA 11
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fis indicated, Area | and ]I account for more than half of the total revenue
for the leading brand, The newest sales,reggon, Area 1V, added 127 to the
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have come from Area I11. From a year age low of 15%, sales have risen to 254
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INTRODUCING THE STANDARD
BY WHICH EVERY OTHER PC
WILL BE MEASURED:

THE DATA GENERAL./One"
PORTABLE.

Free yourself 720 KB diskette drives, giving you twice the storage
from the capacity of the leading PC. And memory is ex-
confinement of pandable up to 512 KB.
your deskbound Finally, it’s the only

portable to offer
the benefits of
integrated office
automation—by

computer, with the
first full-function
business system
that lets you work

Fits in a briefcase. anywhere. connecting with
The DATA GENERAL/One portable offers ~ Data General’s
the capability of the leading PC: two built-in CEO® system.

Options include
a built-in modem,
a portable printer, -
an 8-hour battery pack,  Connects with Data General’s
an external 5.25-inch CEO office automation systemn.
diskette drive,and an external
1200-baud modem.
The DATA GENERAL/One.
It gives you what the lead-
ing PC gives you. And
something the leading
PC doesn't.
Your freedom.
Find out more about
the DATA GENERAL/One

diskette drives, a full-size screen and full-size
characters, even the same programs.

In a size small enough to fit in a
briefcase: 11.7 x 13.7 x 2.8 inches, and
less than 11 pounds.

It’s the only portable with a full-
size 80-column by 25-line screen.

It’s compatible with IBM®-PC soft-
ware, so you can run the programs
available to PC users. Software like
1-2-3™ and Symphony™

It has two built-in diskette drives and runs thousands of IBM-PC programs.

portable by contacting your
from Lotus’ Wordstar? dBase I17 Multiplan® Data General salesperson or nearest
pfs® file, and Flight Simulator II. authorized dealer.
It's the only portable with two built-in Call 1-800-DATAGEN.

¢vData General

a Generation ahead.

IBM s a registered trademark of International Business Machines Corporation. 1-2-3, Lotus and Symphony are trademarks of Lotus Development Corp. © 1983. dBase Il is a registered trademark of
Ashton-Tate. pfs is a registered trademark of Software Publishing. Wordstar is a U.5. registered trademark of Micro Pro [nt'l. Multiplan is a U.S. registered trademark of Microsoft Corp. CEQ is a
registered trademark, and DATA GENERAL/One is a trademark of Data General Corp. © 1984 Data General Corporation, Westboro, MA
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THE THREE PRINTERS
IN THIS AD
AND THEY'RE YOURS
FOR UNDER $1000.

Here's a hint. The Toshiba P1340 is actually three printers in one. Because it gives you the
best of everything.

Letter-quality printing.

Perfect graphics.

And speed.

The competition may offer one or the other. Or the other. But only Toshiba makes the
3-in-One™ printer. The P1340 is the IBM®-compatible 24-pin dot matrix printer that you can
depend onto do it all. All for less than $1,000. And the only place to find it is at Toshiba dealers.
To find your nearest Toshiba dealer call 1-800-457-7777, Operator 32.

IBM is a registered trademark of
international Business Machines Corporation

In Touch with Tomorrow

TOSHIBA

TOSHIBA AMERICA, INC., Information Systems Division
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BUILD A

BY ROBERT KONG WIN CHANG

SERIAL CARD

You'll save S85 by doing it yourself

believe the Sanyo MBC 550 is a good. inexpensive
computer. Unfortunately, some of its options are ex-
pensive. For example, Sanyo's serial card costs about

|

Table 1. The parts list.

$100. but you can build your own for about $15. Part Description
Figure 1 shows my serial-card design. The card plugs o5l i 8251 USART (universal synchronous/
into the Sanyo's serial-interface connector on the mother- asynchronous receiver/transmitter)
board and works exactly like Sanyo's version. Table 1 is :gg --------- mgzgg q“ag :!”e driver
a list of parts | used in this project. . A o 741532 q%:?j ol;eg;etcézlver
I hope that this small project and others like it will help Oy 1 A ribbon header socket (type 1DS20)
keep inexpensive computers inexpensive. B ChREs a2 RS-232C female connector
Four 0.01 uF decoupling capacitors
Robert Kong Win Chang, a research assistant at Brandeis University Short piece of 20-strand ribbon cabie
(Ford Hall, Waltham, MA 02254), is currently involved in the design Pert-board (4.3 by 7.0 centimeters)
of a Prolog compiler.
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g r ;.«cczuaa |EL CN2
[> 28 [ e/l RS -232C
> 2&: o oTR k2 9:4 9 ; . | FEMALE CON;;ECTOR
[e> D2 10
e Hoa ey |
D‘ 5 D4 RTS 23 52112 3 "'
o> &los | 13 ;:
S o © A 173 | |
S e 807 T«D 19—1_2_ > | :
| 1C1 I +5v
| 8251A L _|
| G f—‘“j
1 14
{ 20 | S AR |
s e T ;7\ -12v | I
| [o> s BSR 22 %@ 8
o> 13135 I |
12 104ww ;
> 2 ReseT Par] L l%ls l 4 l
> L24c/5 | | |
‘ 5> :: RxC | I I
|18 >
{ = ¥5v 5 Rxp |2 3:-<}1 3 |
: I 19 > /47 TxC I I
-
| +12v o | lmccsuss I
12v TxRDY RxRDY GND l_ _I

4
e

| 741832

7

Figure 1: The serial-card schematic for the Sanyo MBC 550.
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TWO FLATFDISPLAY
TECHNOLOGIES

Gas-plasma panels

.................................

fragility that arise from the alternatives to CRTs: the liquid-crystal
classical cathode-ray tube's display (LCD), the gas-plasma-dis-
and electroluminescent (CRT's) bulbous vacuum-tubelelectron-  charge panel, and the electrolumines-
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, gun structure. Yet in cost, versatility, cent display (ELD). All of these are flat
d- l and quality of display, the technology screens. and the display modules are
lSP ayS of the CRT has proved hard to beat. a couple of inches thick at most. Cur-
rently, each excels in certain applica-
tions; none has yet attained the
general-purpose utility of the CRT, but
efforts to improve all three are
continuing.
0 The LCD has become familiar
through its use in wristwatches, cal-
culators, and most of the current
generation of briefcase-size portable
computers. It is the most common
flat-screen alternative to the CRT to-
day. The LCD's frugal power require-
ments are especially valued. (See ref-
erences | and 2.)

But the liquid-crystal display has its
limitations. Not emitting light, it must
scatter or absorb light supplied by
other sources. Furthermore, the con-
straints of pixel (picture element)
decay times and scanning rates cause
problems in the larger sizes preferred
for computer work, notably lack of
contrast, and adjustment of the view-
ing angle is usually critical. Also, cur-
rent LCD technology can produce
only a poor gray scale.

The other two display technologies,
though less familiar, show promise of
eventually supplanting the CRT in
several workaday contexts. In this ar-
ticle 1 will focus on gas-plasma and

N o one likes the bulk and At present, there are three leading

Photo 1:

The 1BM 3295
Plasma Display
Terminal attached
to a 3270/PC.

PHOTOGRAPHED BY MICHAEL HICKEY
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electroluminescent displays—their
principles of operation, their good
and bad points, and what improve-
ments are currently being worked on.

FUNDAMENTAL
CONSIDERATIONS

In designing a practical computer
display you have to decide whether
to confine its contents to distinct
characters (alphanumeric or symbolic)
or to allow arbitrary graphic displays.
It's somewhat easier to design a flat-
display screen limited to characters.
But a screen that can be used for a
wider variety of applications. includ-
ing complex graphic displays. is
desirable for use in a computer. The
greatest versatility is found in a screen
in which pixels cover the entire sur-
face and can be turned on and off in
arbitrary combinations and sequence.

If the screen is to be flat. each pixel
location must contain some active
mechanism that emits light or
modifies incident light; for practicali-
ty, the mechanism is activated by ap-
plication of an electric voltage or cur-
rent. In principle, it would be possi-
ble to control each pixel with a
separate driver transistor. but the pros-
pect becomes forbidding when you
contemplate wiring a large display
that could contain 10.000 elements
(except in one proposed scheme
where a transistor would be physical-
ly built into each pixel). If. however,
the pixels are addressed by rows and
columns, with each pixel connected
to a column conductor and a row con-
ductor, the number of drivers is
drastically reduced. A display panel
with each pixel thus wired in two
dimensions is called a bit- or pixel-
addressable matrix.

However, matrix addressing intro-
duces a constraint on the active
material used to make the pixels: the
material must have an activity or switch-

ing threshold—a definite level of elec-
trical current or potential below which
there is no effect; only when the
threshold is reached does emission or
modification of light begin. When a
pixel is to be activated, part of the
potential intended for the addressed
pixel can be applied through the row
connection and part through the col-
umn connection. The other pixels that
share either a row or column address
with the desired pixel see only part
of the potential. a part that falls below
the activity threshold. Only the ad-
dressed pixel changes state.

While a switching threshold is a pre-
requisite characteristic, another trait
that is highly desirable in a practical
flat-display technology is bistable mem-
ory. If a display's pixels can be set
either on or off and they will stay in
that state until explicitly told other-
wise, the display needs no external
memory for refreshing the image.
(This is especially valuable in light of
the current cost structure of flat
display panels: around 65 percent of
a typical panel's cost goes for the
electronic circuitry to drive it)

One reason it's somewhat easier to

design a flat screen limited to charac-
ters instead of arbitrary graphics is
that characters are confined into
distinct lines. The interstices between
the lines then contain no active pixels.
These dead areas can contain some
of the panel's supplementary parts—
physical spacers, driver transistors, or
interconnections, making fabrication
of the display potentially easier and
cheaper. But development seems to
be currently concentrated on the
more general-purpose type.

GAS-PLASMA DISPLAYS
Gas-plasma displays are divided into
two varieties. according to whether
the pixels are activated by an AC or
DC voltage. As shown in figure 1. both
kinds of plasma display consist in
essence of a glass envelope filled with
a gas (usually neon or a neon/argon
mix) at low pressure. When the gas is
subjected to a sufficiently high elec-
trical voltage, electrons are dis-
sociated from the atoms by the elec-

(continued)
Richard S. Shuford is BYTE's special-projects
editor. He can be contacted at POB 372,
Hancock, NH 03449,

Photo 2:

The Grid Compass
1100 computer,
containing

the Sharp AC
thin-film
electroluminescent
display.
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FLAT DISPLAYS

tric field. and the plasma that gives
this technology its name is formed.
When the electrons recombine with
atoms, energy is released in the form
of photons, and the gas glows with a
bright orange-red hue In a pixel-
addressable design, the potential is
developed at intersections between
column and row electrodes arranged
in a matrix, and current flows through
the plasma at the intersections when
a pixel is active. (The electrodes are
usually made at least partially from a
transparent material to allow the
emitted light to escape more easily)

The AC type shown in figure la,
places a dielectric layer between the
neon and the electrodes; an AC signal
is required to excite the neon because
the only coupling from the electrodes
to the gas is capacitive. The DC type,
shown in figure Ib. is of simpler
construction—omitting the dielectric
layer and dividing the envelope into
separate chambers for each pixel—
and requires less complex drive cir-
cuitry. But the DC type shows less
promise for use in general-purpose
computer displays because it requires
that the image be constantly re-
freshed from an external source. Con-
sidering the need to avoid flicker, the

. | %

la)
EXHAUST
STEM-
GLASS
SUBSTRATE
DIELECTRIC  /

-REFRACTORY

SPACER-
CONDUCTORS

/

DC type is limited in practice to dis-
plays of no more than about 40 alpha-
numeric columns.

Even with the greater complexity of
the circuitry needed to drive the dis-
play, the AC plasma technology is
preferred for large screen sizes
because most implementations need
no image refreshing. Once the gas-
plasma in the region of a given pixel
has been stimulated to emit light by
the application of a signal that ex-
ceeds the threshold voltage (by the
combined potential at the intersection
of the currently addressed row and
column electrodes), the emission of
light can be continued by maintaining
an AC keep-alive voltage on the elec-
trodes. The capacitive coupling allows
enough voltage through to maintain
the activity of currently conducting
electrode intersections while not
presenting enough potential to non-
conducting areas to turn them on.
(The display drivers must explicitly
turn off any pixels that should be
darkened by bringing the voltage at
the appropriate intersection below
the keep-alive point.)

The most widely known example of
AC plasma technology is the IBM 581
Plasma Display. This 17.2-inch-

Figure 1: In both kinds of gas-plasma-discharge display. a glass envelope is filled with
a gas (usually neon or a neonargon mix) at low pressure. Electrons are dissociated from
the atoms by the electric field of a high electrical voltage. When the electrons return to
a lower energy state, photons are released. and the gas glows a bright orange-red. So
that every pixel may be easily addressed, the voltage is developed at intersections
between column and row electrodes arranged in a matrix. The AC panel, shown in la,
requires somewhat more complex drive circuitry but has inherent memory for the image.
The DC type, shown in 1b, is of simpler construction.
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diagonal, 3-inch-thick module con-
tains 960 rows and 768 columns, for
a total of 737.280 pixels. The contents
of four conventional 25-line by
80-column screens can be displayed
simultaneously with room left over. A
demonstration of the 581 drew a
crowd at the 1983 National Computer
Conference (NCC). where it displayed
images transmitted from an IBM Per-
sonal Computer (PC). But don't expect
to see great numbers of IBM PC users
switch to using the plasma screen: at
over $2500 in small quantities it costs
more than an entire IBM PC system.
The IBM plasma displays are usually
sold to VARs (value-added resellers)
as components to be built into
special-purpose equipment. IBM also
builds a few finished products of its
own, such as the model 3295 display
(shown in photo 1), which sells at retail
for $3695.

Researchers at the Burroughs Cor-
poration have developed a promising
hybrid AC/DC plasma display that
combines the better characteristics of
each: the drive simplicity of the DC
type and the image memory of the
AC units. Shown in figure 2, the
scheme employs DC electrodes to
“prime” the gas and make it more
easily ionized, plus a separate set of
AC electrodes to control the image.
This technology is being brought to
market by Plasma Graphics Corpora-
tion, a manufacturing firm associated
with Burroughs Corporation.

Other notable manufacturers of
plasma displays include NEC (Nippon
Electric Company). Beckman Instru-
ments, Electro Plasma. ESSCO In-
dustries, Interstate Electronics,
General Digital. Fujitsu, Photonics
Technology. Thomson Components,
SAl Technology, and Norden Systems.

AC plasma displays have already
been successful enough to shoulder
aside the CRT in applications where
extremely large displays are required,
such as in a document-processing sta-
tion where several entire pages must
be shown side by side or in military
battlefield displays. But plasma dis-
plays remain expensive for several
reasons. As mentioned earlier, the
cost of the drive electronics is the
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largest factor. The voltages that must
be used to excite the gas-plasma are
high, compared to digital-signal levels,
and are not easily generated by inte-
grated circuits. Until recently, driver
components have been partially inte-
grated hybrids, but semiconductor
companies have been working on the
problem and better solutions are
beginning to appear.

Although the glass panels are a
smaller part of the cost, their fabrica-
tion is not without its own complica-
tions. Because the gas can be readily
jonized into a plasma only at low
pressures, the glass envelope must be
able to withstand the considerable
force from the outside atmosphere:
the total pressure differential on the
panels of the IBM 581 is about | ton.
Furthermore, the amount of panel
bending that can be tolerated is small;
the proper distance must be kept be-
tween electrodes (typically 0.08-mm
[millimeter| spacing with a tolerance
of 0.008 mm either direction). Most
designers cope with this problem by
inserting physical spacers between
the glass layers.

But these spacers create a new
problem: there are small areas that in-
terfere with the intended image in
many ways—by remaining dark, by
spuriously reflecting light from near-
by discharges, by interfering with the
discharges, or by perturbing the
placement of the electrode conduc-
tors. The spacers in the IBM 581 are
specially treated to reduce undesir-
able effects, which adds to the cost,
and they are sized to avoid the elec-
trodes. But even with these precau-
tions the 581's spacers may be
observed by close inspection when
the panel is operating. Other makers,
such as NEC, have tinkered with other
design parameters to avoid using
spacers altogether in panels of
moderate size.

The level of light generated by a
plasma panel ranges from about 40
foot-lumens (fL) to a few hundred fL,
with most falling in the low end of the
range. The power consumption for the
panel and its support circuitry is like-
ly to run between 15 and 100 watts;
this figure is dependent on the panel's
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Figure 2: The hybrid AC/DC gas-plasma display developed by Burroughs Corporation
to combine the virtues of the two types. An AC section serves as the display’s memory,
while the DC section is used for scanning the matrix.

size, the proportion of pixels turned
on at a given instant, the efficiency of
the driver circuitry, and other factors.
A 25 by 80 screen would probably
draw at least 30 watts.

The cost of a plasma panel. like so
many other technological advances,
will likely come down as advances in
design are made and as economies
of scale in manufacture are achieved.
It's possible that within a few years
plasma units could be available in
large quantities for a few hundred
dollars, but the development of
satisfactory low-cost integrated sup-
port circuits will be a determining
factor.

Research continues on enhance-
ments to plasma’s basic operating
principles. Japanese efforts may even-
tually achieve a good gray scale, bet-
ter power efficiency, and perhaps
even a practical full-color system, with
tricolor phosphors supplementing the
orange glow of the neon discharge. At
present, plasma displays are suitable
for use in certain kinds of fixed-
location equipment, but their relative-
ly high power consumption is keep-
ing them out of one major flat-screen
application: portable computers. And

to establish a beachhead in that
market, the plasma panel would have
to compete against other flat-screen
technologies that are already ashore,
including one that has been called the
solid-state equivalent of the plasma
display, which we shall now consider.

ELECTROLUMINESCENT
DISPLAYS
If the IBM 581 plasma panel was
popular at the 1983 NCC, then the ap-
pearance of the Grid Compass com-
puter at the 1982 Office Automation
Conference had been a sensation.
The sleek black portable machine
seemed to be the realization of every
computer aficionado's dream: a 16-bit
processor, a bubble memory, a built-
in modem and telephone, a magne-
sium case, and more. But the most
visually attractive feature of the Com-
pass was its bright yellow display
screen. Thus did the computer in-
dustry at large become aware of
electroluminescent-display tech-
nology.

Oddly enough, ELDs have been
around almost as long as computers.
The idea had been tried during the

(continued)
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late 1950s, but nagging flaws had kept
ELDs from becoming practical. The
brightness, contrast, and lifetime were
just not acceptable for serious use.
However, by the early 1970s, the
researchers disappointment had
worn off and work began anew on
electroluminescent flat screens.

Four major variants of ELD tech-
nology have so far appeared, but all
are based on the common motif of
causing a phosphorescent substance
to emit light by placing it in an elec-
tric field. As with gas-plasma-display
technology. it is possible to address
an electroluminescent screen with
either AC or DC current. Furthermore,
the phosphorescent substance may
take the form of either a macroscopi-
cally deposited powder (a thick film)
or a thin film formed by various
means from molecular-scale particles.
The roster of ELD possibilities con-
sists of the four combinations of these
choices.

Of the four, the variant that is cur-
rently most useful in computer dis-
plays is the AC thin-film electroluminescent,

or ACTFEL. display. The ELD used in
the Grid Compass is an ACTFEL unit
built by Sharp Corporation.

Sharp demonstrated ACTFEL feasi-
bility in 1974 with a prototype that
operated successfully for 10.000
hours. Most other significant research
in the field has been conducted or
sponsored by the United States Army,
with efforts centered at the Elec-
tronics Research and Development
Command (ERADCOM) at Fort Mon-
mouth, New Jersey. With the military
establishment intent on obtaining a
reliable flat screen, refinement of
ACTFEL technology has been swift.

Commercial makers of ELDs cur-
rently include Sharp. Finlux/Lohja,
Planar Systems, General Telephone
and Electronics (GTE)., Hycom,
Kollsman Instrument. Sigmatron
Nova, and Aerolet Electrosystems.

The basic structure of an elec-
troluminescent panel, shown in figure
3, is fairly simple. The heart of the
ELD is a phosphoric layer usually con-
sisting of zinc sulfide (ZnS) doped
with manganese, although other sub-
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Figure 3: Cross-section of an ACTFEL display panel. The phosphoric layer glows in
response to voltage applied through the matrix of electrodes. Substituting other materials
for the manganese dopant changes the color of light given off.
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stances are sometimes used. A matrix
structure of row and column elec-
trodes surrounds the phosphoric
layer. In the AC type, layers of dielec-
tric material insulate the ZnS from
direct electrode contact. and the
coupling from the electrodes to the
phosphoric material is capacitive. The
resulting sandwich has five layers.

The addressing of a picture element
resembles that of the plasma display.
The phosphoric material will emit
light when a sufficient voltage is
placed across it. Part of the voltage
is placed on a row electrode and part
on a column electrode. so that only
at the intersection of the two does the
potential become great enough to ex-
ceed the threshold and excite the
electrons associated with the atoms
of manganese (or other dopant
material). When an excited electron
returns to a lower energy state, it
emits a photon. When manganese is
the dopant. the photon is given an
amount of energy that causes the
emitted light to be a pleasant yellow-
amber color.

About half as bright as a plasma
panel, the amount of light generated
by an ELD ranges from about 20 to
30 fL. The power consumption for
ELD panels and support circuitry is
generally considered to be about half
that of an equivalent plasma display:;
it can be as low as 13 watts for a 25
by 80 screen, although it ranges
higher. Designers of battery-powered
portable computers are eagerly hop-
ing for further decreases in the cur-
rent drain. and there is some possibili-
ty that a scheme to recapture the
capacitive charge lost during the
display's refresh cycle may help. A
typical price for an ELD panel is $700,
which Sharp now charges for a 6-inch-
diagonal 40-column unit.

Although the current can be com-
paratively low (compared to other
kinds of displays that make their own
light). the voltages required for
phosphoric excitation are rather high:
at least 80 volts and often as much
as 200 volts. On this one fact hang all
the problems that occur with the ACF
FEL technology.

(continued)



l f you own an IBM-PC
or PC work-alike,
Roland’s new MB-142
monitor lets you show off
your text and graphics in
today’s hottest colors—
black and white. That's
right! The MB-142 gives
you black characters on a
paper-white background—
Just like people have been
reading for centuries. You
can also have white char-
acters on a black back-
ground with just the touch
of a button.

Both of these black and
white display formats are
easier on the eyes and
less fatiguing than the green
or amber phosphor used in
standard monochrome
monitors. The MB-142’s
large 14-inch screen, com-
bined with its ultra-high
720 x 350 resolution,
can display characters
that are larger and
more legible than what
you can get with ordi-
nary monochrome
monitors. Another
great plus is that the
MB-142 plugs directly
into the monochrome
board of your IBM or com-
patible—just like your pres-
ent monochrome monitor,
with nothing more to buy.

Because of the MB-142’s
advanced electronic cir-
cuitry, you even have the
ability to mix graphics and
text on the same display
when using graphics and text
boards from leading manu-
facturers such as Persyst,
STB, Paradise, Hercules, AST
and many others. What makes
it all possible? The same
sophisticated technology
used in color monitors.
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he big difference is
that the MB-142
monitor does the job for
significantly less money.
The MB-142 is designed
to interface economically,
too. Imagine seeing your
favorite business graphics
or CAD/CAM packages,
such as Lotus 1-2-3, Ener-
graphics, Chart-Master,
AutoCAD, CADDraft and
VersaCAD, in ultra-high
resolution black and
white. Also, take full
advantage of your pro-
gram’s windowing
capability using the large
14-inch screen.
Take a good look at the
differences that set the
MB-142 apart from the rest.
No other monochrome
monitor gives you the
fatigue-free black and
white viewing, text and
graphics capabilities
and easy interface.
Naturally enough,
the MB-142 is from
Roland DG—the
new computer
peripherals company
that’s pointing the way
to the future. Look for
this and other Roland
products at fine com-
puter dealers
everywhere.
For more information,
contact: Roland DG,
7200 Dominion Circle, Los
Angeles, CA 90040.

(213) 685-5141.

The software programs listed are trademarks
of the following companies: AutoCAD,
AUTODESK, Inc.; CADDraft, Personal CAD
Systems, Inc.; Chart-Master, Decision
Resources, Inc.; Energraphics, Enertronic
Research, Inc.; Lotus 1-2-3, Lotus Develop-
ment Corp.; VersaCAD, T&W Systems, Inc.

Roland I.flG
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Will the ELD'’s
price drop rapidly

and make the
CRT a
museum piece?

Generating a sufficiently high poten-
tial and distributing it with the proper
timing to all the electrodes in a large
matrix is no small task. To begin with,
the electrode conductors should con-
duct electricity well and yet pose no
obstacle to the light coming out of the
display—not a likely combination of
traits. But the greater problem lies in
the driver circuits. They must be able
to handle the multihundred-volt
potentials with some margin for safe-
ty and reassurance. They must also be
able to drive relatively large
capacitances; the long rows and col-
umns of pixels present a considerable
capacitive load. And yet the drive cir-
cuits must not be too large or the ad-
vantage of screen flatness would be
lost. As we shall see, there has been
some encouraging progress in this
area.

Making an ELD that will work and
keep working is something of a prob-
lem. The useful lifetime of a display
panel goes down as greater bright-
ness is demanded of it Also, the thin-
material (0.8 micron typical) films that
enable the display to work so well are
susceptible to defects that can render
parts of the display useless. For in-
stance, if a stray dust particle falls in-
to the phosphoric layer during
manufacture, it will cause a concen-
tration of the electric field when the
device is operated. With the high
voltages involved, the dielectric can
then break down, with subsequent
punch-through and short-circuiting of
the pixel. Thus, for acceptable
reliability, the fabrication of the
device's layers must be done with ex-
treme precision and care. If the manu-
facturing precision is only slightly off,
the panel will fail the initial tests and
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must be thrown away. Thus far, these
kinds of difficulties are keeping the
prices of ELDs high.

On the plus side, the ELD is in-
herently rugged because there is no
cavity—it's entirely solid. And the
glass doesn’t have to be as thick as
in a plasma display, reducing weight.
Good gray scales are possible
because the luminescence becomes
increasingly bright as the drive
voltage and frequency are increased.
And if the impurity problems can be
licked, it seems that ELDs could be
manufactured at a cost less than
plasma or other competing technolo-
gies because of their relatively sim-
ple solid-state, thin-film construction.

There are hints that someday a full-
color ELD is possible. Use of different
phosphoric materials changes the
color of the emitted light, but there
are large differences in the electrical
efficiency of the phosphors for dif-
ferent colors and the research has a
long way to go. However, two-color
ELDs are likely to become available
within the next two years.

TECHNOLOGY'S

CONTINUING ADVANCE

Both electroluminescent and plasma
displays were given a big boost when
semiconductor companies recently
began to produce integrated circuits
that can drive many capacitively
loaded lines with high voltages. Texas
Instruments, Supertex, and Sharp
were the first to succeed in this field,
with Telmos and Siliconix recently
joining. Supertex currently holds the
technological lead, with chips that
provide 64 drive channels, while the
most advanced chips from other ven-
dors provide 32. This density of pack-
aging, achieved by various mixtures
of DMOS (double-diffused metal-
oxide semiconductor), CMOS (com-
plementary metal-oxide semiconduc-
tor), and bipolar logic, allows a system
designer to keep the control circuitry
to a size compatible with the flat
screen.

Then, too, electroluminescence and
plasma discharge are not the only
phenomena around which a flat-
screen display may be built. Other

technologies are under investigation,
some tried and true (like vacuum-flu-
orescence), others exotic and unlikely
{like electrochrominance, electro-
phoresis, and gas-electron phos-
phors). Even arrays of light-emitting
diodes are being considered.

Many questions still remain. Will the
electroluminescent display's price
drop rapidly and make the CRT a
museum piece? Or will the plasma
display achieve such heights of resolu-
tion and screen size that new applica-
tions for computers become possi-
ble? Will a practical means of building
a full-color display appear for any flat-
screen technology? Will electro-
phoresis suddenly experience a
change in its (so far disappointing) for-
tune and take the display world by
storm? Or will LCDs overcome their
problems and cause abandonment of
all the light-emissive technologies?

Even the experts can't agree on a
prediction of the successes of the new
flat-screen displays. In a field driven
so closely by the pace of technologi-
cal advancement, we'll all read the an-
nouncement of success together, and
we'll probably read it on a CRT. =
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PERSONAL PRINTERS

What your IBM Personal Computer* commands, Your printout possibilities are completed by:
the new Facit 4511 and Facit 4512 Serial Matrix O printing in 9X9 matrix
Printers will reproduce in quality letters and graphics. [010 or 17 pitch printing
All perfect, at a speed of 160 CPS. Twice as [0 fan-fold tractor feed, single sheet with friction feed
fast as the IBM PC printers. [0 80 or 132 column paper width (4511 or 4512
The combination of high throughput with versions)
Facit quality and reliability in printing Take pride in your printouts with Facit 4511
performance keep pace with professional Printer and Facit 4512.
PC developments. At a price every PC-owner can afford.
Perfect

“IBM PC is a trademark of International

Business Machines Corporation
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Head Office: Facit AB, S-17291 Sundbyberg. Sweden. Phone: (8) 764 3000. USA: Facit Inc. PO. Box 334, Merrimack. NH 03054. Phone: (603) 424-8000

AUSTRALIA:EAl Electronics Associates Pty Ltd., 427-3322. AUSTRIA :Ericsson Information Systems GmbH, 0222-43 95 01 BELGIUM:Ericsson S.A,, 02-24382 11.
CANADA: Facit Canada Inc., 416-821-9400. CYPRUS: LBM (Lillytos) Ltd. DENMARK: Facit A/S, 02-92 24 00. FINLAND: OY Facit, 90-77001. FRANCE: Facit S.A.,
1-7807117. GREAT BRITAIN : Facit, 0634-40 17 21. GREECE : Computer Application Co., Ltd.,01-67197 22. HONG KONG :Gilman & Co.Ltd.,5-790 95 55. ICELAND : Gisli
J.Johnsen HE 354-17 3111. INDIA : Forbes Forbes Campbell & Co. Ltd., 22-26 80 81. IRELAND : Memory Ireland Computers Ltd., 1-98 97 33. ITALY : Facit Data Products
S.p.A., 0039-63 63 31. JAPAN: Electrolux (Japan) Ltd., 03-479-3411. THE NETHERLANDS : Ericsson Information Systems BV, 03480-709 11. NEW ZEALAND : McLean
Information Technology Ltd,, 501-801, 501-219. NORWAY : Ericsson Information Systems A/S, 02-35 58 20. PORTUGAL : Regisconta Sarl, 1-56 00 91. SINGAPORE : Far
East Office Eqpts Pte Ltd., 745 82 88. SPAIN: Facit, 91-457 11 11. SWEDEN : Ericsson Information Systems Sverige AB, 08-29 00 20. S WITZERLAND :Ericsson Informa-
tion Systems AG, 01-39197 11. USA : Facit Inc, 603-424-8000. WEST GERMANY : Ericsson Information Systems GmbH, 0211-7993 31.




Slide Cat FROM KODAK INTRODUCES:

THE CAT QUICK
SLIDE-MAKERS

THAT WILL
YOU GRIN.
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“Now you can make presentation-
quality /nstant slides from CRT
screens, one at a time. Slides that
integrate beautifully into the rest
of your show. It’s like having your
own instant slide department. And
you don’t have to be an audio-
visual professional to do it.

“Kodak’s new cat-
quick slide-makers are
a versatile group of

Use this well designed unit to make slides o
pictures, printed material, and artwork up to
117 x 17”7 Or small, three-dimensional objects.
Right in your office. In ordinary room light.

state-of-the-art products designed
to convert computer-generated
material into slides, fast!

“With our new imager, you can
make instant slides (or prints)
from just about any data that
appears on your CRT screen...pie
charts, bar charts, organization
charts, etc. And you can use just
about any size terminal —9-, 12-
13-, even 19-inch screens. Direct
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KODAK
INSTAGRAPHIC
CRT Slide Imager
Contains KODAK
INSTAGRAPHIC

INSTAGRAPHIC Slide
Module, and KODAK
INSTAGRAPHIC CRT
Cone. Just add the

appropriate CRT
adapter to make
instant presentation-
quality slides that
integrate beautifully
into the rest of your
show. There's even an
optional module that lets you make prints.

conversion from CRT to
slide can save you time,
and money! For slides
from hard copy use our
sleek copy
stand. Both methods
are easy and affordable.
“Your options are many. You
can buy one product, or the entire

. line. Make a single slide or
'an entire presentation. Prove
Fa point, or wow an audience.
iven use our camera back, module,
and film to photograph images
electronically transferred with
many manufacturers’ video image
recorders! And get results that
make a grin begin.

1 Kodak iz
Instagraphic” Lo
color film

Slide Print

Kodak
Instagraphic™
color film

KODAK INSTAGRAPHIC Color Slide Film

Shoot just one slide or an entire presentation. One-
at-a-time exposure means you waste no film, waste
no money. If you need instant color prints of CRT
displays, use KODAK INSTAGRAPHIC Color Print
Film and substitute the KODAK INSTAGRAPHIC
Print Module.

Camera Back, KODAK

©EASTMAN KODAK COMPANY, 1084

Turn CRI Data
' Into A Slide, Cat-Quick.

KODAK CRT Adapters
Make an instant slide or print
[from your screen, any screen—
9., 12, 13-, even 19-inch— with your
choice of adapter to fit between the imager and
the CRT screen.

KODAK INSTAGRAPHIC
Slide Mounter and Mounts
Last step. Mount your slide quickly and
easily with this simple-to-use device.
Eases film into the slide mount auto-
matically, so you never have to snap the
mount together or touch the image area.

“To learn more
about these new
- state-of-the-art

products, call 1 800 44KODAK,
Ext 257 (1 800 445-6325,
Ext 257), or use the coupon below.

Or contact your local dealer in
Kodak audiovisual products, listed
in the Yellow Pages under ‘AV
equipment and supplies.’”

New cat-quick slide-makers
Jfrom Kodak.

THEY'RE GONNA
MAKE YOU GRIN.

Eastman Kodak Company, Dept 412L
Motion Picture and Audiovisual Markets Division
Rochester, NY 14650

[ Please have a representative call me. A8111
(] Please send me vour informative Slide Cat brochure. A8112

NAME

TITLE

COMPANY

ADDRESS

cry STATE up

PHONE
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INTRODUCING ANTHROCART
WORKSPACE FOR THE HUMAN RACE

Finally, there’s a workcart you can use with your computer
or terminal to have your space and control it too.
AnthroCart is a serious workstation. Adjustable
shelves, swing-out baskets and other modular components
give you the ultimate in personalized flexibility. They
adapt to grow right along with you and your system.
AnthroCart is also a real beast of burden, tough
enough to support up to 150 Ibs. of your equipment. Yet
mobile enough to roll next door or down the street
The perfect blend of form and function, its durable,
steel-base construction stands up to human and machine
(So much so, we offer a tive-yecar, unconditional guaran-
tee!) And its clean, anthropometric design combines
aesthetics, comfort and a practical workspace.
AnthroCart. Now available for human consumption by
calling toll free at 1-800-547-4000, department 501. In
Oregon call (503) 684-3000, department 501. VAR and
dealer inquiries welcome. -
AnthroCart shown with Printer Basket option. . .
Basic AnthroCart list price $495. . -
Available in slate grey
or oak finish.

ANTHRC

Workspace tor the human rac
Anthro Corporatio

3221 NW Yeon Stre

Portland, QR 9721

AnthroCart is a trademark and Anthro is a registered trademark of Anthro Corporation, a subsidiary of TEKTRONIX INC TWX (9101 333-044




BY FREDERIC N. ROUNDS

NAVIGATION

PUTTING THE
MICROCOMPUTER
TO WORK AT SEA

. number of years ago. 1 had

the opportunity to do some navigating for
the US. Navy. At that time, | had to use a

variety of instruments and consult several

books of tables to chart my course. Now,

with a portable microcomputer and a few

navigation instruments you can find your

way across any ocean.

Not long ago. only large ships could

e el e i et G T

carry computers with the precision to

navigate. Now, navigators of the smallest

sailing craft have precise, low-power micro-

computer systems available. ontinea

Frederic N. Rounds (894 Persimmon Ave., Sunnyvale, CA
94087) is a telecommunications engineer with NASA Ames
Research Center in Mountain View, California. He has a
BS. degree from Ohio State University and an M.S. degree
from California State University at Hayward, both in
mathematics. He learned navigation in the US. Navy and his
interests include amateur radio, backpacking, and sailing.
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ou can determine a ship’s geographic

position in degrees of longitude and
latitude by calculating your distance and
direction from the sun's image projected
on the earth at a particular point in time.
The ship’s location, after you complete
your calculations, is called a fix.

At sea, distance and time are measured
using certain accepted standards. Distance
is given in nautical miles (6000 feet are
equal to 1 nautical mile). This convention
works well because 1 degree of angular
distance measured along a great-circle
route equals 60 nautical miles. Therefore,
| minute of angle equals 1 nautical mile.

You always measure distance using great-
circle arcs between points; therefore, the
conversion from angular to linear measure
is direct. Since most of the navigation pro-
cess uses spherical triangles, angular
measure simplifies the calculations.

The standard for time, called Greenwich
mean time (GMT). is based on a 24-hour
clock in Greenwich, England. You must
keep an accurate clock showing GMT.

You begin solar navigation by first
measuring the angular distance between
the sun and yourself with a device called
a sextant. [t measures the altitude {Ho),
which is the angle between the horizon

and the celestial body. The angular
distance between you and the celestial
body’'s image is called the zenith distance
and is determined by subtracting the sex-
tant reading from 90 degrees (see figure
A). When you take your sextant reading,
you must also note the current GMT.
You have to keep track of your course
and speed. Course is measured clockwise
from geographic north, from 0 to 360
degrees. (If you use magnetic north |[from
a compass| you must apply a correction
to get to true north. This correction is
found on most nautical charts showing
whatever section of ocean you are sailing))

ZENITH
DISTANCE

[ POLE | Ha

Figure A: The zenith distance is the angular
distance on the earth's surface between you and
the sun's image.

Figure B: Using the sun's position. your
position, and the LHA, you can solve for HC
and Z using site-reduction tables, or formulas
from spherical trigonometry,

Figure C: In this case 90—Ho is greater
than 90—=Hc. Your actual position lies on an
arc (LOP) of a circle of center O and radius
90-Ho.

LONGITUDE

LOP
TO SUN POSITION
SIDE 90-Hc
Z
- LATITUDE
YOUR AP
e THIS DISTANCE EQUALS
THE ABSOLUTE VALUE
OF Hc-Ho.
LOP 1S PERPENDICULAR

Figure D: Your assumed longitude and latitude form a coordinate system that contains the lower
right corner of the triangle in figure B. The corner is formed by 90—Hc and your longitude. The
LOP is a line drawn perpendicular to the radius of length 90—Ho. This drawing is hypothetical
in that it assumes 90—Ho is greater than 90—Hc.

142 BYTE * MARCH 1985




Speed is in nautical miles per hour (knots).
If you plot previous fixes, you can track
your course by moving your position
ahead a distance equal to your speed
times the amount of time since you last
calculated your position. This process is
called dead reckoning {DR). and your
estimated position is called the DR plot.

Since the sun is your fixed reference, you
must also determine the sun's location for
the particular time and date. Every year
the Naval Observatory publishes the
Nautical Almanac (see reference 4). In it
you'll find a table giving the sun’s position
for any date and time during the calen-

dar year. The GHA (Greenwich hour angle)
and the declination mark the position of
the sun's image on the earth’s surface.
Using the information obtained so far.
you can construct the spherical triangle
shown in figure B. The angle at the top of
the sphere is the local hour angle (LHA),
and it is the included angle in the naviga-
tional triangle. Before the existence of pro-
grammable calculators, navigators had to
consult a large group of books called HO
229 (see reference 2) to find solutions to
the triangle. These books hold solutions
to all the possible spherical triangles you
might encounter. However, you can solve

LONGITUDE

COURSE
LINE

YOUR AP

OLD LOP
POSITION

ADVANCED
LOP POSITION

——COURSE SEGMENT
= SPEED X TIME
SINCE FIRST
SEXTANT READING

LATITUDE

“~PERPENDICULAR =
COURSE SEGMENT
X COS{A).

Figure E: Advancing or retiring the LOP is done by moving the line along a perpendicular to
itself. a distance equal to the course segment X Cos(a). The course segment equals your speed
multiplied by the time elapsed since the last sextant reading.

ADVANCED
LONGITUDE LOP POSITION
NEW LOP
YOUR AP /
= b LATITUDE

YOUR FiIX

Figure F: The point at which the advanced, or retired. LOP intersects with the new LOP is
your new fix. The point of intersection can be solved using analytic geometry and by solving a set

of two simultaneous equations in two unknowns.

the triangle with the following formulas:

Hc = sin™
(sin(your latitude) x
sin{declination) +
cos(your latitude) x
cos(declination) x
cos(LHA))

Z = sin™!
(cos{declination) x
sin{LHA)/cos(Hc))

where Hc is the altitude you would
measure if your ship were actually located
at the assumed position (AP) and Z is the
azimuth angle. which you will use later.

There are now two versions of the
altitude, Hc and Ho. If Ho is less than Hc,
then your true position lies somewhere to
the right of the AP: if Hc is greater than
Ho, then it is to the left.

For example, let's suppose Ho is less
than Hc (as in figure C). Since Ho does not
equal Hc, your AP is probably off in both
longitude and latitude. Your true position
lies on an arc called the line of position
(LOP). You must make two assumptions
here for short distances (100 miles or less):
first. you must treat the earth’s surface as
if it were a plane, and second, you must
be sure the AP is within this 100-mile
tolerance. This allows you to use plane
geometry to calculate your position.

Figure D shows the lower right corner
of the triangle in figure B. The corner is
drawn within a coordinate system made
with the longitude and latitude of your AP
as axes. The corner is formed by using
your AP’s longitude and a side of 90—Hc.
The LOP is shown as a line drawn perpen-
dicular to the radius of length 90—Ho.

Now you need to wait for an hour or
more. Of course, during this wait both you
and the sun will move. After this time, take
another sextant reading and plot a new
LOP using the same AP you used earlier.

Since your boat has been moving on a
certain course and speed, you need to ad-
just the old LOP to account for the boat's
motion. We call this adjustment advanc-
ing or retiring the LOP. The LOP is kept
parallel while it is moved along the LOP's
perpendicular. The distance of the move
is equal to the cosine of the angle formed
by the course segment and the perpen-
dicular (angle A in figure E).

You should plot the advanced (or
retired) LOP and the new LOP on the same
coordinate system, and they should in-
tersect at your true fix (see figure F).
Without plotting. the intersection can be
determined by using analytic geometry
and solving a set of two simultaneous
equations in two unknowns. The Sunfix
program takes the second approach.
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NAVIGATION

In this article, I'll describe the
general navigation process. My BASIC
program called SUNFIX.DOC com-
putes a ship's geographic position
based on two successive sextant
readings of the sun. You don't need
to be a sailor to use the program, and
you can apply its results anywhere in
the world—on land or on sea. [Editor’s
note: The Sunfix program is available for
downloading via BYTEnet Listings. The

telephone number is (603) 924-9820. The
program is currently set up to display all
prompts and responses on a printer. If you
want the displays to appear on the screen, you
must replace all LPRINT statements with
PRINT statements.|

THE GENERAL NAVIGATION
PROCESS

Ocean navigation is the method of
determining a ship’s relationship to a

ASSUMED POSITION (AP): Your estimate
of where you are, based on course,
speed. and previous known positions—
your last dead reckoning position at
the time of your sextant reading. The
AP is given in degrees longitude and
latitude. It is only a temporary means
for determining an accurate fix.

AZIMUTH ANGLE (Z): The angle between
your longitude line and the line be-
tween you and the celestial body's
image imposed on the surface of the
| earth.

DEAD RECKONING (DR): The act of
determining an estimated position
based on previous positions, course,
and speed.

DECLINATION: The angular distance of
a celestial object measured north and
south of the equator.

DR PLOT: Maintaining a drawing on a
nautical chart of your successive posi-
tions determined during DR.

Fi1x: Your calculated position.

GREENWICH HOUR ANGLE (GHA): The
angular distance of a celestial body
measured in degrees west (0 to 360)
of Greenwich, England. If GHA is less
than or equal to 180 degrees. then
GHA and west longitude are equiva-
lent. If GHA is greater than 180
degrees, then east longitude equals
360-GHA.

GREENWICH MEAN SIDERIAL TIME
(GMST): The time measured on a
24-hour clock located at the first point
of Aries {the sun’s location on the first
day of spring).

GREENWICH MEAN TIME {GMT): The
time measured on a 24-hour clock
located at Greenwich, England.

GLOSSARY

GREENWICH MERIDIAN: The longitude
line that passes through Greenwich,
England (0 degrees longitude).

Hc: Computed altitude. This is the
measurement that a sextant would
read if you really were at the AP.

Ho: Observed altitude. This is the ac-
tual sextant reading with all corrections
made.

KNOT: A measure of speed. One knot
equals 6000 feet per hour, or 1 nautical
mile per hour.

LINE OF POSITION {LOP): The line on
which you are positioned. It is deter-
mined by constructing a circle of radius
90-Ho. with the center equal to the
position of the celestial body.

LOCAL HOUR ANGLE {(LHA): The angular
distance between your meridian
(longitude line) and the sun’s meridian.
It is measured in degrees west of your
meridian.

NAVIGATIONAL TRIANGLE: Side A equals
90 minus the sun's declination, B
equals 90 minus your latitude. Two
sides and an included angle (LHA) are
sufficient for solving the third side and
the other angles.

RIGHT ASCENSION: An astronomical
measure used as a longitudinal coor-
dinate of a celestial body. It is mea-
sured in degrees east of the first point
of Aries.

SEXTANT: A device for measuring
altitudes of celestial bodies. The
altitude is measured from the horizon
to the body.

ZENITH DISTANCE: The angular distance
between you and the celestial body’s
image. It equals 90—Ho.
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fixed reference point, such as a light-
house, shoreline prominence, or the
image of a celestial body on the
earth’s surface. We use the sun's
image as a reference point. There are
some advantages in doing this: the
sun is visible most of the time, it is
easy to find, and its apparent motion
can be predicted accurately for many
years into the future with mathe-
matical models.

My program provides accurate solar
positions for the next 300 years (see
reference 1). For more details on the
navigation process, please see the
text box "Ocean Navigation” on page
142. For definitions of the navigation
terms | use in this article, please con-
sult the Glossary at left.

THE COMPUTER SOLUTION
Sunfix computes the exact geo-
graphic position of the sun for any
date and time of the year. It does this
by applying a curve-fitting algorithm
to the sun's motion. The expected ac-
curacy is within 1 minute of arc for the
next 300 years. You supply Sunfix
with easily obtainable data: time of
day barometric pressure tempera-
ture, assumed longitude and latitude,
and two sextant readings spaced a
few hours apart. In less than 1 minute
Sunfix returns a geographic position
in degrees and minutes of longitude
and latitude.

Sunfix could replace your almanacs.
However, you still need a sextant and
a chronometer. And. to compute the
corrections necessary because of at-
mospheric refraction during the sex-
tant reading, you also need a barom-
eter and a Celsius thermometer.

Sunfix has four main capabilities. It
keeps your current GMT (Greenwich
mean time) and date using the com-
puter's clock. It maintains your DR
{dead reckoning) position automati-
cally. 1t computes the GHA (Green-
wich hour angle) and the declination
of the sun for any particular date and
GMT. And it computes your fix, or
location.

Time is kept by the BASIC TIME
function. | wrote the program in
TRS-80 Model 111 BASIC, but | used as

{continued)



Draw Your Way to the Top

PC-Draw Will Increase Your Office Productivity.
And Upward Mobility.

magine. You now have the capability to graphically

depict your best ideas, plans, designs and proposals. In
color or black & white. Accurately. Completely. Dramati-
cally. Concepts presented so forcefully — yet so simply—

that you leave that critical meeting
with upper management... . totally I
confident of success. !
And you win. Your secret 10 DAY
weapon? PC-Draw. A powerful in- TRIAL
teractive graphics program for the PERIOD
IBM PC or XT® —uynlike anything
else on the market. Using PC-Draw
you create virtually anything that can
be drawn with pencil and paper. Quick-
ly. Easily. With far greater detail.
PC-Draw is ideal for presentation graphics, proposals,

systems design, forms, diagrams ... and an endless variety
of charts, graphs and illustrations. PC-Draw allows you to
produce drawings up to 99 pages long. Several templates
come with PC-Draw including Flowcharting, Electrical
Design, Office Layout, and Alternate Text. In addition
you create and store your own unlimited supply of user
defined symbols.

PC-Draw includes an easy-to-follow interactive tuto-
rial. Requires IBM PC or XT®™ or compatible, graphics
adapter and graphics monitor. Version for PCjr available.
Graphic boards, plotters at competitive prices.

Shhh! Don’t tell your office competition about PC-Draw.
They’ll catch on soon enough. For free brochure or to
order call 800/2PC-DRAW. In Texas or for customer
service call 214/234-1769. Micrografx, Inc., 1701 N.
Greenville Ave., Suite 305, Richardson, Texas 75081.

MICROGRAFX

(Most popular plotters and printers supported.)

The Picture of Success.
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NAVIGATION

much generic BASIC as possible. Al-
though there may be some variances
with other computers, | think the
Sunfix program can be converted to
almost any modern portable micro-
computer.

The DR position calculations require
a special form of the Julian Calendar.
Sunfix begins counting days at noon,
January 1, 4713 BC.; hence, the day
counts are very large. This is the date-
keeping convention used in most
astronomy calculations.

To compute the sun's GHA and de-
clination, you must use astronomy.
Astronomers locate celestial bodies
differently than navigators do, so you
have to make some conversions. You
have to convert GMT to a standard
called Greenwich mean siderial time
(GMST). Siderial time is based on the
sun's position on the first day of
spring (the Vernal Equinox)—called
the first point of Aries because the
sun's position on that day is in the
constellation of Aries. In astronomy,
the positions of celestial bodies are
measured to the east of the first point
of Aries—called right ascension.
Therefore, if you're going to use
astronomy to navigate, you will have
to convert from right ascension to
GHA (see reference 3, pages B3-B4).

Now you are ready to calculate the
right ascension and the declination of
the sun. The algorithm used is a sine-
cosine series that produces a best fit
to the periodic motion of the sun (see
reference 5). (The arguments and co-
efficients in this series require par-

ticularly high accuracy, so double-
precision variables are used in all the
formulas.) This algorithm also pro-
vides the earth-to-sun distance for any
date and time—a number that be-
comes important when you are mak-
ing the necessary corrections in the
sextant reading. Once Sunfix has cal-
culated the right ascension. it converts
the result to GHA.

In addition to accepting your set-
tings as inputs, the main function of
Sunfix is to compute your fix. You
begin navigating with a sextant read-
ing. and you must correct it because
of the following factors (see also ref-
erence 3, pages B13-Bl6):

¢ Dip: This correction is required
when the sextant reading is taken at
some height above sea level.

¢ Index Correction: The built-in
mechanical error of the sextant re-
quires correction. You must determine
this correction experimentally.

¢ Refraction: The earth's atmosphere
causes light to bend, which distorts
the celestial position. Refraction
varies with temperature and pressure
so the formula | used in Sunfix is ac-
curate for sextant readings greater
than 15 degrees. (More precise for-
mulas are available in reference 3.)
¢ Semidiameter: The sextant mea-
sures from the horizon up to the bot-
tom edge of the sun. You must add
the solar radius to the sextant reading
because the radius varies during the
sun's transit.

After you complete the first sextant

reading, the program waits for a sec-
ond one. The time between the first
and second reading is usually several
hours. Therefore, you need sufficient
power to keep your computer going
while the program is running. Two
points: course and speed changes are
allowable during dead reckoning; dur-
ing a fix process, however, you must
keep your course and speed constant.

CONCLUSION

It's now simple to do a lot of naviga-
tion with a portable microcomputer.
Of course you still need some basic
instruments for environmental read-
ings but you no longer have to spend
hours studying almanacs and working
on formulas to figure out where you
are. After your basic readings have
been taken, Sunfix calculates your
geographic position in less than |
minute. This leaves you more time to
enjoy the sea. m
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Disk Drives 11.9%

Printers 25.4%

Software 135.9%

SALES IN 1983

Computers 19.8%

Modems 27.0%

GRAPHS WITHOUT GRAPHICS?

No need for color monitor or graphics board.
Make graphs on dot matrix printers.
Easy to Use. No I’'rogramming.

CIM 2.2, 3, 80, or 86, MS-DOS or I'C-DOS.
Excellent Manual. Most disk formats.

DataPlotter”
Line Graphs & Scatterplots. . . .$69
Bar Graphs & Pie Charts. . . . .. $69

DISPLACEMNENT

Both for $99

{Prices include manual)
Add $3 shipping.
$8 outside US and Canada.

Specify type of Printer:

Lark i

Software ™
131 N. Leverett iRd.

lLeverett, MA 01054 (413) 773-8687  visa. M/C
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Inquiry 204




A few smart reasons
to buy our smart modem:

Features Ven-Tel Hayes
1200 PLUS

1200 and 300 baud, auto-dial, auto-answer Yes Yes
Compatible with “AT” command set Yes Yes
Can be used with CROSSTALK-XVI or Smartcom |l software Yes Yes
Regulated DC power pack for cool, reliable operation Yes No
Eight indicator lights to display modem status Yes Yes
Speaker to monitor call progress Yes Yes
Attractive, compact aluminum case Yes Yes
Two built-in phone connectors Yes No
Compatible with The Source and Dow Jones News Retrieval Yes Yes
Unattended remote test capability Yes No
Phone cable included Yes Yes
Availability Now

Price $499  $699

The Ven-Tel 1200 PLUS offers high speed,
reliable telecommunications for your per-
sonal computer or terminal. Whether you
use information services or transfer data
from computer to computer, the Ven-Tel 1200
PLUS is the best product around. Available
at leading computer dealers and distribu-
tors nationwide.

Also from Ven-Tel: internal modems for the
IBM and HP-150 Personal Computers with
all of the features of the 1200 PLUS.

You choose. The Ven-Tel 1200 PLUS —
the smartest choice in modems.

Ven-Tel Inc.
2342 Walsh Avenue
Santa Clara, CA 95051
(408) 727-5721

Crosstalk is a trademark of Microstut; Hayes and Smartcom Il are trademarks of Hayes Microcomputer Products.
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THE WORLD’S LAR

COMPUTER MAIL ORDER FIRM

s%.TOLL FREE (800) 547-1289
FOR YOUR APPLE

TELEX 910 380 3980

ALL MAIL: Canroy-LaPoints, Inc.. 12060 SW Garden Placa, Portiand, OR 97223

COMPUTERS OTHER HARDWARE BUSINESS SOFTWARE UTILITIES SOFTWARE
LIST _OUR LIST OuR LIST OUR
Than, Accelesator lle $ 319 § 219]ALS, Word or List Handler. ea. S 80 39 |Beagie, GPLE or Aipha Piot, each s 35 27
128K RAM Cad (li+) $ 599 $ 329| Handier Pak (Word/List/Spell) $130 85|  Full ine IN STOCK LL
SYSTEMS IN STOCK ALL | Other RAM Cards & Software IN STOCK CALL A Sof Tech., VersaFom $ 24 ]
ppled ¢ $ 389 $ 249 |Borand, Turbo Paxcal s 55 35
LINITED WARRANTY — 100% Parts & Lamrrmyomys by i5. [ Trackhouse, Numenc Key Pad s 149 94 | Arktronics, Jane w/Mouse (1I+/1le) §295 S 195|Central Point, Copy It Phus {bit copier) s 40 25
| TG, Tracball or Setect-A-Port S 4 26|  Jane wio Mouse (lic) 179 $ 119  Fiker, Utility & Apple DOS s 20 15
DISK DRIVES Joystick or Game Paddies § 45 29| Arteci, Magic Window |1 $ 150 $ 100 Einstein/Alison, Comper S 129 95
ST 500 Viden, UltraTerm (+ or e} $379 $ 229|Astion-Tate, dBase !l (Req CP/M 80) § 495 269 | Epson, Graphics Dump s 15 9
MICROLECIY A2, T4aKIDRKIDIHE s $196 VideoTermn 80 col. card (+/6) $279 $175(8P1, job Cost 595 $ 375(Funk, Sideways S 60 40
osbCL A2 $3e 3192| PsiowFcad $220 §145| ARAPPRor INV.each § 395 $ 249 Hayes, Temina Prog for Smartmodem $ 100 65
Hall Ht. Drive fo lie $269 $195 T ——ea Broderbund, Print Shop S 50 34| Microsol, Fuli Line in Stock CALL
RN Dl $59 § 200 = MACINTOSH Prnt Shop Graphics Library $ 25 18} Omega, Locksmith $ 100 75
TEAC, T40, Haft Ht. Direct, 163K $ 249 169 =—— Bark SI. Wnter or Spelier. ea.(spec +/e/ic) § 70 45 Penguin, Complete Graphics System Il $ 80 54
ot s Cahy Caroh . e g o = [~ Bank S1. Combo (Writer & Spelier) §120 $ 85[ Graphics Magician $ 60 40
. e 2329 I ¢ ) Continental, GL.AR AP or PR, each 5250 $§ 165|Phoenix, Zoom Gratix $ 40 34
Controlle Card by Teac s 85 § 59 CDEX, for Visicalc, Muttipian, Apple lle.ea $ 60 40| Quality, Bag of Tricks $ 40 29
G o toe 09| | —= |EEEEEEE Dow Jones, Market Manager $300 $ 189 United SWI, ASCII Express-The Pro $130 § 87
skl J == ey Market Analyzer or Microscope, ea $ 350 $ 219| Utllico, Essential Data Duplicator 1l $ 80 49
Elite 11, 326K, 80 Track $649 $369| : :
Elite Controlier s § 89| L | — Hayden, Fle Writeltyi2.2),_ $1%0 § 89
VIDEO TECH, Hatf Hi. Dnve $225 $ 149 |Bluechip, Milionaire s 60 $ 39 :::,:‘“S::&T;,EWE@“ fox B4taxesNEW § gg }gg HOME & EDUCATIONAL
- Central Point, Copy | MAC 40 30| Wanagement Eage $230 $ 165|Beagle Bros., Fulltine IN STOCK CALL
HARD DISKS Senmy terainte k) Dikence 106k 1§ B gg Living Videotext, ThinkTark §150 § 99|Broderbund, Print s 34
Ooa RIOCTOT e Meca, M Your $200 § 125|Continental Home Accountant $ 75 49
Quark, 0C10 for lic/ite/11I/MAC $1995 $1595 Do.nJm Sokstions, MacForth Level | S149 $ 95 M.g.h::o 'Q%gam&““ NEW S 100 62 Dow Jones, Home Budget $ 95 § 69
OTHERHARDWARE ___ [Hoba tasier " S99 CALL|py esaworcs MW 125 8 TS| e Tt 2 § 37
Micro Pro, WordStar'™ 30 $18 yping Tutor
CCS, 7711 Sersal Intertace S 150 g5 |Hayden, Sargon Il $ 50 WordStar w/ Starcarg : 195 262 Monogram, Dollars & Serseor SAM, ea  § 100 59
CPS/Eastside, Wid Card II(copier, +/e} 140 9 Human Edge, Sales or Mgmt. Edge. e § 250 1591 womStar Professional, 4 Pax $ 495 265| Scarborough, Mastertype S 40 27
ComX, 80 col +64K RAM Card {lie) $ 199 g9 | Kensington, Starter Pak $ % 60 MaiMerge, SpeilStar, or Starindex, ea s % 54| Slerra/On-Line, Homeword $ 50 45
16K RAM Cant um 1y fd. wty s179 § 39 LN?“Q"V?(‘;‘&&"’ T $ 50 3 350 jntoStar and StarCard Combo §$ 595 $ 295 Simon & Schustex Typing Tutor it §5 § 33
Di DAal Ressarch. (:am M Gold Card(w/64K)  § gg{) gig w‘:‘:‘.m ext, Think Tani $ 145 :Ati glemoot Mutti-Ptan (49 DOS or CAM) $ 195 129| pLUS: Bamons, CBS, Davidson, Edu-Ware,
H.yn'ouam 11 Joystick (+/e) R Main Streetifico Wita &3 s 1 §125| OGon Sl R Bo%)g? SEN0S 49 bk s e
axed, 3% Diskettes. 10 pak $ 60 35 .
Koy Trpie, B0 Keybott $2% § 188 (Megaheus, Mosile $198 $ 128 poncimn, S b 3Pk (GLARB AP § 355 § 239 RECREATIONAL
KoMAME X s 13 § 1| s et Minpar e i § 1gs| Qo forigpe o) 3109 39 SOFTWARE
Kra, Joystck (Milhe) e 49 | Miles, Mac tre Kie § 39 28 Ot e Moot s % 45 Bluechip, Millionaire o Squire, ea $ 50 § 32
Game Paddis (11/11+) < s 39 | Monogram, Dollars & Seme $ 150 95| > T Manage 1 $21 $155 Datasoft, Aztec or Zaoxon, each S 40 ; 27
MR R tan (1 30 |Novation, Smaricat Pius Modem wisoft s499 § 379 i Eilectronic Arts, Sky Fox $ 40 29
&R, Sup R tan {lI+) $ 50 P . Graprics Magcian s 5 32 ScreenWnier |1, 2 Pak wi Dictionary $ 130 8 Pinball or Music Const..ea s 4 $ 29
oLl A Card (111 310 % .53 | Prometheus, Problocem T200wicabi & some S 435§ 350 S areme bt (speoly + oreloral) Hayden, Sarmon Il (Chess s 50 § 34
foaci(sie) & S35 2233 | provue, Owertne s205 §195| FESProd $ 70 % 48] intocom, ok I, or Il ea s % § 27
280 So‘l‘c:; (?lls(+le) 2?43 15 [scar h. Mastertype <% ¢ 19 ‘;g ;;'ﬁ( § gg ;g Origin, Ultima Il s 60 § 40
B M Craon A $172 & 9 |Simon & Schuster Typing Tutor Il s 50 $ 33| prsgap S125 § 7g|Penguin Tansyvana $3% 8§ 24
Butfered Grappier Pius, 16K $239 $§ 159 |Sofw.Pub. PFSFieor PFSiReport. e $125 § 79|  prs:Repon 5125 (51, 70| Dictessional Thvisbow £ 10 1% 25
2 Gty Set 1 Buffarss G 5 32| PFS: File & Repon Combo 5195 $125 d Sierra/On-Line. Ultima il s 60 § 40
1p Set for appier $ 2 Stoneware, DB Master S 195 § 125|Stoneware, DB Masterv 4.0 £3%0 $ 225| 5ub Logic, Fight Smuator s 50 § 35
Paymar, Lower Case Chip, Rev. 7 (+) S 50 19 Telos, Fike Vision S0 $128 DB Utiity Pak | or Il $ 129 82 y
PCPI, Appiicard 6 MHz. 14 features $ 315 275 T/Makex Clhidkart < 50 32 PLUS: Atari, Broderbund, Insoft, Muse,
2 S r
RH Electronics, Super Fan Il s 75 59 Videx, Vegas s 6 3 ir-Tech, Spinnaker
™ ANCHOR, Signaiman Mark XIl {1BM) $399 $ 269 5 | IF F E R
mmg‘,‘&mmﬂ; DI KET! ffap"mme HAYES, 24008 Extomal Modem (1BM) ~ § 899 § 699 DOT MATRIX: usit Toon &B S
ame. 5 YEAR LIMITED WARRANTY. Aso avalable wio labefs, | STartmodem 12008 (1BM) $399 2409 epsoN, RXE0—100 ops $269 CALL LST | gOUR
10 ea, 55/50. (Apple. etc.) 35 Trk 12| Sparcomill Softwars (15M) s19 $ 991 oye0- FiT (CAULL|ARBC, [BvCFCiopaalinencatie 811601 g 130
100 ea. 55/50. {Apple. etc.) 35 Trk. @g|  Stack Chronograph (RS-232) 249 $ 189 ) $ 369 EPSON, Parallel Intertace for LO1500 $ 100 79
ea, . (Apple, etc.) 35 Stack Smartmodem 300(RS-232) $289 219 RX100—100 cps, 136 col.. pin & r 5499 CALL| ™ corai Iertace Board $ 130 105
1000 ea, SS/SD, (Apple, etc.) 35 Trk 840 | < imodem 1200 (AP) 509 § 4gg| FX80—160cps, 80 col 699 CALL | \pc s 1/F & Cabie for Epeon & Germni 5 % 59
10 ea, SS/OD, (MAC. HIP) 3%" 29 i FX100—160 cps, 136 col. $ 849 CALL | opipaT,
100 a SS/DD. (MAC. H/P) 3% CALL Micromoderm |le w/Smartcom (AP} $ 320 239 IX80—Color P 160 % CGALL OKIDATA, Poxg n Play, Tractars, Olagraph.ea $ 50 42
1000 ea. SS/DO. (MAC. H/P) 3% CALL |!BM-PC 1o Modem Cable $.39 3 190 (i s e S1i0s CALL|ORANGEMICROGapla sioippe  § 140 § 99
10 ea. 3/00. (1BM, H/P) 48 Trk 75 [KENSINGTON, Modem 1200 (waC)  § 595 § 385| L 5E B08 e $177 GALL | gl Goppka P 16K T
100 ea. DS/DD. (1BM. H/P) 48 Trk. 119 | NOVATION, J-Cat g1 1041 1 AN CIARN TALLY " PRACTICAL, rirebipre,  [SH91:2:259
000 ea DS/DD. (1BM. H 5 103/212 Smart Cat 595 § 415 5 ' Microbutt In-Line 64K ser $349 $ 259
10002270 5/DD5 (JBM: IHIE) SRR 8591 ACCESS 1-2-3, 12008-+Crosstalkvi(1BM) s 2 $369 o ot g ot $ 3% § 23| QuADRAM, Mot ire o STOCK CALL
. - Apple Cat Il 300 B (AP) 49 H
< covmoviowtes « | BRGUNIE,, DRI Moo un @ i CABLES
- LORN g, Smatat Ps wisoftuare (MAC) sam §37917 o 120 s $ 349 $ 319| ARBO, 1BM-PC to Modem Cabi 21
Qe 5700, Teao Prefomaried)  § 19| pROMETHEUS, Pobocem 12008 (1BM)  § 399 § 2891 22000500, 120 . para e Sk il el 3 SE S0
100 ea, DS/DD, 48 Track (IBM-PC Pre-formatted) 91" proModem 1200 (MAC) 195 $ 350 [ ps. para $ to Para Printer Cable $
1000 ea, DS/DD, 48 Track (IBM-PC Pre-tormatted) 959 | qUADRAM, Quadmodem intemal (IBM)  § 595 425 84—136 col, 200 cps. para. $ 899 $ 729| ASTAR, RF Modulator for T.V.{Appie) s 35 20
UST  OuR Duadmden'\ Extemal (IB'M) 695 495 92—80 col., 160 cps, para $ 499 399| CURTIS, Monitor Extension Cable (IBM) $ 50 35
) 93—136 col., 160 cps, para $799 $ 649| 3-9 Keyboard Extens. Cable (1BM) s 40 30
CDC, 10¢a SS/DD. 40T (Apple. IBM) & 55 21| VENTEL, PC Half Carc (18M) $549 $389f O o0 $1995| R C
100 2. SS/0D. 40T (Apgle, IBM)  § 550 $ 195 1200 Pius. Extemal (18M) sa9 $ 429 cos.para 2995 CA; MotoiCae 815 9
10ea DS/DD. 40T (IBM. H/P) & 75 § 32|  PC1200. Intemal (1BM) S 499 § 370 QUADRAM, Ouadet, Inet Color Primer  § 895 $ 795
(IBM. H/E) : STARMIC., Gemni 10°X, 120cps. 18" S 499 § 269 ACCESSORIES
100 ea, DS/DD. 40T (IBM, H/P. s750 $ 295 !
} Germn 157X, 1206ps s549 § 41 - -
DYSAN, :g gg.gg .(s:?pﬁ;»itﬁ L $ ég gs TOSHIBA. 1351 —100 s $1805 $1375| Curtis, Diamond. 6 autiets, switched S 50 29
R e D M‘muw’ § 9 1 13| AMDEK, Coior 300 Comprauao $349 § 249| 1340—184cps(DO) & 54 cps(L0)  MEW S 995 $ 795| Emenaid 6 outlets. 6 cord $ 60 % 35
" 10ea SS/D0 3% (MAC) S 60 § 35| SO0 00 CompIVERIRGE Mude § 3. FRgs i Tons foiaeiterted 075, S92 129 o Mgl g Lo s 4
i - i Res. Q $ 599 >
TR e e S e, n i 11t
. 2 Color 710 $79%9 $599 i
Tncteiue s e [t 2§ 2 Bk i3I, LETTER QUALITY: e Sk e RN
e 0% 1 3006, 12" Amber S 199 § 149|JUKI, 6300—40 cps. para $995 § 795| Peach. 3 outiets/wall s 98 $ 39
o oS00k s 3% 310A, 12° Amber, (1BM) $ 230 159| _ 6100—18 gs. para. 3 pitch $ 599 449|  Kiwi, 1 outiet/wall CALL
ea, SS/DD, 3%, (MAC) $ 65 PRINCETON, HX-12, Hi Res, AGB s 795 $ 495 TTX, 1014—13cps. paralser. p & fr. 3p. $ 499 $ 365(INNOVATIVE, Fiip-n-File (disk holder) S g
- SA-12, Hi Res. RGB 799 $509| 1114—sameas 1014 w/TaF. 20 & pup s 59 Flp-n-File 50 (disk holder) s 2 1
* GTENS:NKW at‘)j:SEKmE I"MTE‘S * Scan Doubler for SR-12 s249 $179 KENSINGTON, Masteriece (IBM) $ 140 99
wwﬂg& e ofael. MAX-12. Amer (monochvome) s 249 €199 PC Saver'™ Line Cord wifitter (1BM) $ 50 35
100¢a. 35 Tragk (Apple Atam) o §0| QUADRAM, Amberchvome. 12 Amber  § 250 $ 165 PLOTTERS: o ) -
) Duadcvome 12° RGB Cotor $695 $ 495\ \m 8 NETWORX, Wiretree. 4 outlet. w/filt & surge § 70 39
250 ea. 35 Track (Apple. Atar) 199] o ome I 14 HGB Color se50 § a50| AMOEK. Amplot . 6 pen. 10x 14 §1099 $ 899 pERFECT DATA, HeadCleaningkit S 16 § 12
e ok oo 79| Guatscroen 17 9681512 wicable HiRes 51395 $1595 R T
; ZENITH, ZVM122, 12" Amber 1 atts or
250 ea. 48 Track (BM, H/P) 229|750 7 Gron § ,33 23 PRINTER SUPPLIES: 300 Watts, XT300 for IBM-XT s359 $279
1000 €a . 48 Track {1BM. H/P. $ 829 124 12" Paper. Ribbons, Daisy Wheels. CALL| 800 Watts, ATBOO for {BM-AT. 72 tbs. CALL
ZVM124, 12" Amber s200 $ 149
ZVM135, 12" Color S50 $499
T R e e =3 MAIL TO: 12060 5W Garton Paca. Portist. OR 97223 —— telephone rumber double chack
1 CONROY- _ — N I ORDER|NG 'NFO & TERMS your figures for Sh]p&(r’m Insurance and Handlln;‘c(slryo.“kll tems usually in slock.
| LAPOINTE NAME [ 15 Customer's NO C.0.0. Cashrers checks, mone orders, Fortune 1 hecks and govemmenl checks immedeately Personal and other
CREDIT CARD compan: J checks—allow 20 days 10 clear Prices refiect 3% cash & e Crodtt Cord discoumt. 50 ADD 3% to above prices for VISA, MasterCard or American Express
Send me 3 Conroy-LaPainte I Add $IN CHARBES: U.S Maniand, 3% ($5 mmmum) for standard Ul S ground: UPS Blue, 6% ($10 meumum): for US Postal, APO or FPO. 12% (S15 mlmmum)
“redit Card applheaton or — ADDRESS = e Hawait—UPS Blue. For Alaska of Canada—UPS n some areas mg al mhevs Postal—call or write, or specily Postal. Foreign orders except Canada, 18% {25 mwnimum)
_ There's 10 & Monitors by Postal o to toreign countries, 30% (S50 munimum). received with msul!l:»en( SiH charges will be refunded. All prces, availabhity and soecrhcahons
wvw'faPmnlem! Cart suﬁpecl"o emors %waxxfhmfmmxsh?lrlsﬂ‘ﬁ’" All goods are new. lm:luag Iwanacnlly & are guaranteed 10 v;vom D:;e 10 our low prices and uu.assu e dllw
o e ———— wi new. unused pre s —i e g0 not guarants tibilsts @ rel 00 I ORDER DESK WDV -A .
uCHasEe) My il ary SIAE % B15 1P ( BPNFST Moy heaugh iy, S f e Vo CeoeAM = e v Sy sorer 8 o Corporsion: P WasoC

' purchase 15 $400 10 10 4. (BAM here 15 9AS

MAIL TO: 12060 SW Garden Piace, Portland, OR 97223) SoRAM™ sra tademarks of Magrum



Inquiry 95 for IBM Peripherals. Inquiry 96 for Apple. Inquiry 97 for all others.

LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT!

FOR YOUR

#-PC,XT,AT or JR

COMPUTER DISK DRIVES OTHER HARDWARE
LIST  OUR UST  OuR HIP & MEMOR
SYSTEMS CDC, Limited 30 day warmanty: Cal for quantity prices MAYNARD, SAND STAR SERIES SPECIALS
= Full H1, 320/360K, DS/0D $529 $ 169| Multhuction (6) Card $ 89 79
— Call for Details — Half i, 320/360K, DS/DD 5395 $ 149)  Memory Cardno RAM s199 $ 169
= Halt Ht Dual Drive Instailation Kit s 16|  Memory Card 256K 5495 $ 395 Mamory
256K MAYNARD, Controlles Card w/parapot,  $ 300 $ 185(  Floppy Cont. Cart {WS1Xlor 3 mod) s265 $205| %  ChipKiok
Controlter Carg w/senal port S 310 $ 195| HardOwsk I/F Modude $ 499 $399
360K Sancstar Cont Card (accepts 3 modules)  $ 265 2?.;; HardDisk Cable g gso _2,'; 35
s ) PERFECT DATA, Head Cieaning Kit S 16 Serial Port Module
Disk Drives Para o Clock Cal, Modble, €a s 59 § 49| 9Each, 4164, 200 ns
by CDC Game Adapter Module s 49 $ 43| 90Day wamanty byus
THER HARDWARE Memary Modue, 0K s122 $ 99
90 Day o W. Memory Module 256K sa2z $357
Uimited Wazugty AST, SuPakPhus. 64K, SIPICCHS /W $35 $ 245 10 meg Hard Disk Kit & Cont Card s1505 $1150 ol or Loegar
Brlus SixPakPlus, 256K, S/PICC +S/W $ 6% 3 395(\iCROSOFT, Mouse for PC 195 §139 Quamty, Prices
SixPakPlus, 384K, S/PICC+S/W $ 895 $ 465! 5iciom Card, 64K $395 $275
Game Port for SixPak $.50 8 39 gyem Card, 256K s625 $450
- Preview, Graphics Card wipara, 64K $ 39 $299(yOyUSE SYSTEMS, PCMouse & Pant § 295 $ 189
omraa Acvantage”MUlifBd o AT $ 59 $ 445( paARADISE, Modular Graphics Card $395 § 285
T enable, ca| V0Pl Srprice s215 $1 Paralle of Serial Port, 6a s3 S 69
256K, 2 360K Disk Drives 110 Pus I, $/PICCIG $ 265 3 185) L ANTROMICS, '
170 Plus I, 2S/PICL/G $ 315 Colomagic, 1 " 550 $ 395
2D SANYO s oDl S5 § 38| o ko butorn ocsowroe § 59 $305| 0B 5
et er Kit, 'y
et b CALLL  Peet.Ciat Board PCOO1 s605 $ 365| QR Atno raM cqandto sk 5 205 § 225 i
ComboPus Products IN STOCK CALL|  (uachoad 64K. 10 384K, S/P/CC $395 $245
MegaPis Products IN STOCK CALL]  Quachoard 256K. 10 384K, SIPICC ser5 $395 * ComX %
TeleVideo eC, CURTIS, UNI. Montorthiswieitase  § 50§ 391 uecboar, 38 SRCCIG $795 & 495
sk Drives, C CALL| 3-9 foot Keyhoard Extension $ 4 Quadboard K 1
. Ao, B Vertcal CPU “System Stand” $.5 % 19 otoa o A Lo $2% 2215 EconoRAM™ 384K BOARD
Monochvome Exten Cable Pair $ 50 QOuadboard Il 256K 3
ENITH HAUPPAGE (HC), 8087 Chp 175 14 S e i B $35 0
2150, 8087 Math Pak (Chup & Softw) $295 $235| (g 512 + 256K wiserial port $55 $ 420
256K. 2 320K Disk Drives, 8087 Software Pak $180 $ 138! (512 + 512K w/serial port $895 $ 625| With Fastrak' RAM Dk Emulator and Spooler Software
MS DOS 2.1, 8088 Chip, 2 §/P CALL} 8087 Macro Pak $245 $ 195 (uadcoior |, board, 4 colors $295 $ 195 Fully Compatibie, 1 Year Limited Warmanty by ComX
HAYES. Mach Il Joystick 3% 3 ,29|  Upoaoe Ouadoolor toll kit s275 $199 Works on D0S 1.1, 2.00r 2.1
HARD DISKS "E:o(r:\oULEs S s : fgg 329 Wo e m,:mm S :"%m $ ?;g %gg Prices and availability subject to change. Call
Kits are completel r ineered to work with D0S 2.0/2.1. [ KAMERMAN, Exlml?owev&w'y $395 $295 Quadchomel M;:;'Z“» RGB Color : 650 450
Easy to install. Includes Harg Disk. Conoller Card and | KENSINGTON. Masterprece'™ $10 $ 99| arperchvome Monitor, 12° Amber s20 $165] * * FORYOURPC-JR * *
i s 098 KEP;:‘?;vgN"(u:ch!g\:;/an:: keyboard : 2 13? Qua 3276 % Hoso LsT - OUR
KAMERMAN, Extemal 10 meg kit $1295 $1095 . .S Quadnet VI 2205 $1545
Megallight 100, Intomal 10 meg kit 5895 $ 795| KB5150, Std keyboard 5209 $159|  Gusgnerix 51905 $1745| (Y TRONIC, KBS1S1r Keypoars  $ 255 § 195
Mastedlght, 20 me. lape. sugeprot.  $1595 $1150| KOALA, Spood Key System $100 % 63  guadink $ 495 $ 385| MOUSE SYSTEMS, Mause for Jr $195 $125
MAYNARD, 10 meg ki In. Speed Key Tabies wisoftware $200 %139 16 PRODUCTS, Joystick $ 45 $ 29 MiCROSOFT, 125K Booster w/iMase  § @ §329
w/Sandstar Cont $1595 $1150( Koala Pad™ w/PC Design $ 150 89| TAN, Accelerator PC (8086 + 128K) $995 $750] " oo Mouse i $1 139
Ql:aﬂl::ll. Quaddsks Int. w/controlles, i Programmer’s Guide $ 15 14 WICO, Smartboard Keyboard $400 $ 279) QUADRAM, Quadmemy. (128K-512K PICC) § 275 g}g
Quady. BXpansion Chassis $ 695
RANA, Extemal 10 meg w/controber $1495  $1095
Intemal 10 meg w/controlle $ 995 ? 795 WECMAR LCapian s% $3
SOFTWARE FOR YOUR -PC, XT, AT or JR
BUSINESS BUSINESS BUSINESS UTILITIES
APPLIED SOFTWARE, VersaForm $ 389 $ 249 LIVING VIDEOTEXT, Think Tank $19% $ 105 SOFrWAnE PUBL.., PFS:Report $ 125 79| MICROSOFT, Macro Assembler $100 § 69
ASHTON-TATE, Framework $695 $ 349|LOTUS, 123 s495 $309) FsFi $140 § 89| BASICCompils $39%5 $ 259
dBase Il $695 § 369| Symphony $695 $465 Pprs: Wite $140 § B89 Business BASIC Compiler $600 $ 300
dBase Il. (req. PC-DOS & 128K) $495 $ 289)MDBS, Knowledgeman $500 $300] PFS:Graph 5140 § 89| CCompler $395 259
dBase |1 to Ili upgrade $ 200 119 | MECA, Managing Your Money $195 $ 125| PFS:Plan $ 140 89| cosoL Compiles $ 700 459
AT, Training Programs—Large tnventory $ 75 50| MICROPRO, WordStar™ (PC) $350 $ 189| PFS:Proot or PFS:Access, each $ 95 59| FORTRAN Compiler $ 350 §229
BPI, Job Cast Accounting $795 $ 495 wodSta™ (i) NEW S 195 $ 115]| SORCIM, SuperCakc Il $395 $245| PASCAL Compiler $30 $199
Gen Acctg, AR, AP or PR, each $595 § 375 wordStar 2000 $ 495 $ 295STONEWARE, Advarced DBMastr  § 595 § 395| MOUSE SYSTEMS, PC Paint s 99 g 69
BRODERBUND, Bank St Wnter(PCordr) § 80 $ 50|  WordSiar 2000 Pius $595 $ 325|SUMMA, Traders Forecast $250 $ 159|NORTON, Utiities 2.0 (14 programs) s 80 $ 54
CDEX, Training Programs—Large Inventory § 70 45| WordStar Professional Plus $695 $ 395| Traders Data Manager $ 20 $ 129{OPEN SYSTEMS, BASIC Interpreter $195 $ 145
CONTINENTAL, Ultralée (PC) $195 125| WordStar Protessional, 4 Pak $495 $ 265| Traders Accountan) 5350 $ 219| ROSESOFT, Prokey $130 $ 79
Tax Advantage (PC o Jr) $ 70 45| MaiMerge. SpeilStar or Starindex, ea. $ 9 Compiete System $ 700 $ 445| WESTERN UNION, Easy Lk MaiMng $ 95 $§ 65
FCM (Filing, Cataloging, Maiing}(PC) ~ $ 125 $ 75|  ProOptions Pak (MM/SS/S1) $195 $ 105| THORN/EMI, Pertect Writer (PC) s 349 $179
Property 1t (PC] $ 495 295| InfoStar Plus (+ Starburst) $ 595 315]  Perfect Combo (Writer & Spetler) (PC) $ 399 199
DOW JONES, Investment Evaluator $139 99| ComectStar $ 145 77| Perfect Combo (Jr) (Write/Spetl/ Thesas S 139 8 HOME & EDUCATIONAL
Market Manager $300 $ 159 MICRORIM, RBase Senes 4000 $ 435 $ 269/ VISICORP, VisCak 4 s20 $ 159 -k = W T
Market Analyzer $350 $219| Extended Repont Writer $ 150 95| WARNER, Desk Organizer (PC or Jr) $195 $ 125| ARMONK, Bxecutive Suite
Market Microscope $350 $219| RBase Ciout s195 $125 CONTINENTAL, Home Accoumtant (ir)  § 75 § 59
FOX & GELLER, dUN(DOS or CPM3E)  § 99 § 65| MICROSOFT, Spel $ 50§ 3 UTILITIES i e sl (PO nin.g 30
ckcode o . each $295 $165| Multipian (PC or Jr) $195 $125 = NOMLA, C"}"{‘"“D : ‘:" S zm $170
HARVARD, Total Project Manages $495 $315| Cramor Project, each 5250 § 159| BORLAND, Sidekick (PC or Jr) § 55 NocR o Ll pede $'39
Harvard Project Manager $395 $ 239 wod s 375 $235| Swekck (Copable) (PC or Jr) S 85 55| SCARBOROU! MasterType(PC o Jr)  §
HAYDEN, Fie Wt $200 §125| Wordwith Mouse $475 §289| Tubo Pascal (PC or Ji) $ 55 § 35[SIMON & SCHUSTER, Typing Tutorlll § 50 § 33
P Speller $.90 § 30| MONOGRAM, Doas & Sz wirontast § 180§ 110 bR T AR $ %5 3 33 pLus: epi, cBS, Comprenensive, Davidson,
HOWARDSOFT, Tax Preparer for 84 $ 295 MULTIMATE, Multimate $ 495 g (3 g Dow Jones, Harcourt, PBL Corp.
Real Estate Analyzer $ 250 1;2 OPEN SYS, GLARAP.PRINVOr PO.ca  § 695 :_2,9 fo?"'"- Fastrak™, RAM/Disk emulator & panter spooles B
HUMAN EDGE, Mind Probes (PCorJr)  § 50 PEACHTREE, Back to Basics 6L $ 295 -
ot any PC/DQS vers. or RAM Card.Menu Oriven  $ 100 59
o e (] L SHL el . § 3 235  DiGITAL RES, CPIM-86™ (POXT) $ 80 $ 39 RECREATIONAL
Management Edge $250 $ 159 QUADRAM, Tax Sategy $395 $295| CBASIC 86™ (CP/M-85) $ 200 $ 135 BLUECHIP, Millonaire. Baron, Tycoon, ea § 60 § 39
Negotiation E $250 $ 159] investment Strategy $395 §295| CBASIC Compiles(CP/M-86 or PCDOS, ea) 5 600 $ 395| HAYOEN, Sargon Il (Chess) s 50 $ 34
1US, EasyWriter Il System $ 350 $ 250 QUE, Using 1-2-3 s 15 12| Concument CP/M-86" wiwindows $ 835 $ 225/ MICROSOFT, Flight Simulator (PC or ) § 50 33
asySpeles |1 s 85 $125| 1-2-3 for Business s 15 12| PLA(PCDOS) $ 750 § 495| ORIGIN, Ultima Il (PC or Jr) S 60 39
GL. AR. AP, OE or INV, each $595 $375| using Symphony s 20 15 mggo%l’rg PI(S'P;;-BG) g fg 123 PROFESSIONAL, Trivia Fever (PCar Jr)  § 40 25
Business System - GL+AR+AP 51495 § 995| SAMNA, Word Pus s2%5 $185 : i PLUS: Atari, Broderbund, Electronic Arts, E
KENSINGTON, Easy Lik Ma Manager~ § 95 § 59| SATELLITE, WordPertect (PC) 5495 § 235(FUNK SOFTWARE. Sudeways R Frd e sl g el
UFETREE, Vokswriter Dekuxe $3% $159(  woPetect (1) s 69 § 49 [‘I‘;‘E'EB% f,‘r"{‘:"{"m;‘c( Data Comm.) g ;,38 Eed
.' -
porswe: S5 A0S | SOFTWART) ?gm%"&‘mos‘) $ o 3200  MICROSTUF, Cossiwotvi (PCory S 195 § 123
CASH-n-CARRY COMPUTER STORES, INC. National Forelgn
Over-the-Counter sales only. Open Monday through Saturday, 10:00 to 6.00 We haveoblge'l? ﬁEFERENCEs Orter O‘TOLL FREE 4
SAN FRANCISCO — NEW STORE! 550 Washington Street Portland
(at Montgomery, opposite the Pyramid). Interstate 80, to nghway 480; since 1958, a computer dealer since 1978 and in (800) 547 1 289

take Washington Street Exit,
POR LAN.

hways 217 and

99
S ATTLE WASHINGTON — 3540 128"1
98006. In Loehmann's Plaza near Factoria Square, South East of
Highway 405 & 90 and at South East 36th and Richards. CALL 641-4738.

ve.

CALL (415) 982-6212,
D, OREGON — At Park 2!7 Tlgard at intersection of
620-5595.
Bellevue, WA

e S,

S

computer mail order since 18980. Banks: 1st Inter-
state Bank, (503) 643-4678. We beiong to the
Chamber ol Commerce (503) 2283411, and Direct
Marketing Association, or call Dunn and Brad-
street If you are a subscrlber.

NO SALES TAX

OREGON ONLY (800) 451-5151| (90316209877

HOT LINE | ORDER DESK HOURS
nformaton on you order | Mon-Fri—GAM tn 6PM PST

(503} 620-9878 Ssturdsy—10AM o 4PM PST

WEEKDAYSONLY | (6AM here is 9AM in New York)




ACCOUNTANTS TO

Z00O KEEPERS NEED
DATABASE APPLICATIONS.

HOW CAN I SPEAK
THEIR LANGUAGE?

HERE'S HOW:

dBASE III"SOFTWARE

Whether you're keeping track
of accruals or zebras, dBASE III™
will easily create specialized
applications which speak your
customers’ language.

You can quickly write
applications for your customers
because dBASE III contains a
high-level language of plain-
English commands that’s power-
ful and easy to use. And, because
we understand that your cus-
tomers’ needs often change, we
made it easy to modify the struc-
ture of your database.

Let’s say you've set up a data-
base application for a zoo keeper.
After using the application for six
months, he discovers that he
needs to specify the sex of all his
animals, an item he forgot to ask
for when you created the applica-

tion. You've got 1,397 records
entered, but you have to change
the structure of the database.

These commands:
USE ANIMALS

Selects the database.

MODIFY STRUCTURE |

Move the cursor to the place
where you want to insert the new
field.

r
Ctrl |

B Adds the new
y field.

The new field will be inserted
above the cursor position.

( 3

sex |L2dL2l 1) 1)

Specifies that the new field is
titled “SEX”, has the default

value of a character field, and is
one coln wide.

ends your input.

« || confirms that you're satis-

J fied with what you've done.
Now, your customer is ready to
identify his zebras as boys or girls
using the program you created
for him.

dBASE Il makes your program-
ming effort quick and productive
because it’s an English-language
exercise whether your customer
is keeping track of cash flow or
feeding schedules.

For a dealer near you call
(800) 437-4329, ext. 232.

In Colorado R
(303) 799-4900, D
ext. 232. i

Software from
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A unique

algorithm for

problem solving

nit conversion is a concep-
tually simple, easily pro-
grammable process. How-

ever, the algorithm you choose to per-
form the conversion has a significant
impact on both the complexity of the
program and the efficiency of its use.

I developed an algorithm for unit
conversion that is rather unique in
that | developed it specifically for this
problem. As a result, it is a simple,
versatile tool that is easy to use and
runs efficiently in a 16K-byte com-
puter. While this type of memory
limitation is no longer a major con-
cern for most software writers, there
is always a need for efficiency.

In developing this algorithm, 1 con-
sidered several factors imperative. The
algorithm had to be clear and concise.
It had to fit the structure of the prob-
lem. It had to be both simple to use
and implement. It had to be easy to
stretch to fit supersets of the problem.
The knowledge base supporting the
algorithm had to be both clear and
concise and fit the structure of the
problem. The algorithm’s progress in
debugging and analysis had to be
easy to monitor. And. finally, the
algorithm had to fit the tool used for
implementation.

The measurement-conversion pro-

BY DAvVID L. KAHN

A

UNIT-CONVERSION
ALGORITHM

gram, Convert (see listing 1), pro-
cesses each word independently.
Because the program is table-driven,
it can be easily extended to include
almost any unit of measure. The listing
includes about 80 basic units and 16
prefixes. | originally wrote this pro-
gram in BASIC for a TRS-80 Model 1
Level Il but have since converted it to
run under Microsoft BASIC. This lat-
ter version is the one I included in this
article. [Editor's note: The Convert program
is available for downloading via BYTEnet
Listings. The telephone number is (603)
924-9820.] The text box “Number-
Base Conversion” on page 152 ex-
pands the algorithm's application to
include conversions between
numbers with different bases.

WHAT ARE UNITS?
Units of measure are the result of
people trying to quantify the world
around them. Some units, such as
“day occur naturally and are under-
stood universally. Distance, on the
other hand, has no obvious standard.
One early unit used to measure
distance was the “pace’ but this
measure varied from person to per-
son. In some countries, kings declared
standard units of length: for example,
the length of a “foot” was determined
this way. Of course, it was the length
of the king's foot that set the stan-
dard. Some industries, such as ship-
ping, defined their own units, for ex-
ample, knot or fathom.

In time, standards did develop, but
they rarely extended beyond linguistic
and geographic boundaries. Poor

communications contributed to the
confusion. Individual countries could
not easily coordinate unit standards
with each other—even when they
wanted to. The problem of how to
convert units among countries
reached a head when countries at-
tempted to draft trade agreements. It
became possible for a country with a
quantity of Xs to trade with others for
a quantity of Ys, and it became im-
portant to know how many Xs were
equal to how many Ys.

Once global communications be-
came easier, countries were able to
tell each other the size of their respec-
tive units. but they were still faced
with a laborious and confusing con-
version problem. To solve this, peo-
ple tried to create ‘rational” stan-
dards (such as the metric system),
which take measurements from
natural phénomena instead of vari-
ables, such as the area a man with a
single horse could turn over with a
plow during one day (an acre). How-
ever, for political and financial reasons
(not to mention stubbornness), the
metric system has not been accepted
worldwide; regional differences and
peculiarities continue to exist.

Today, as always, people have to
convert units frequently, and not just

(continued)
David L. Kahn, manager of decision-support
systems for Wang Laboratories in Lowell, Mas-
sachusetts, has degrees in computer science and
management from MIT. His outside interests
include classical piano and recreational math-
ematics, and he can be contacted at 14 Charle-
mont St.. Newton Highlands, MA 02161,
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CONVERSION

152

NUMBER-BASE CONVERSION

A simple number-base conversion
algorithm has much in common
with the single multiplicative factor
(SMF) unit-conversion algorithm. I will
illustrate one such number method
here.

By illustrating the SMF approach in
a simpler but related application, |
hope to demonstrate many of the
subtleties of the SMF program.

In this example it is necessary to
distinguish between a quantity and a
number. A quantity is an amount that
may be represented as a number. A
number is a string of numerals. A

(tar + byr+ or+ d

number in a given base represents a
quantity.

DESCRIPTION

In symbolic terms, the number abcd,
refers to ar* + br* + ¢r + d. One fact
that should be obvious from this is
that, in base r. there must be a numeral
for every quantity between 0 and r—1.
If this is not the case, then not every
quantity can be represented. The
quantity 12 cannot be represented in
base 16 with only the digits O through
9. The traditional solution is to use A
to mean one more than 9. From A, the

(correct quantity for 461,)

(answer)

4
Y
| 32 +6
| = 38 (correct quantity for 46s)
| x8
‘ 304 + 1
. = 305
' x 8
i 2440 + 3 = 2443

Figure A: Given the number 46135, determine the quantity it represents in
base 10. Note that the result after each addition would be the correct answer if
the number ended after that numeral. The process could continue for as many

numerals as are present.

( (tar + br + or + d

= 2443
2443 MOD 8 = 3
| (ar + b)r + ¢ = (2443 - 3)/8
| = 305
| 305 MOD 8 = 1
| ar + b=(305 - 1)/8
‘ =38
38 MOD8=6
| a=(38-6)/8
=4
4 MOD 8 = 4
=@ -4/8
e O
L Answer = 4613

Figure B: Given the quantity 2443, determine the number that represents it in
base 8. The example shows a hypothetical formula being reduced one level after
each numeral is extracted. but in practice one would not know how many levels
in the formula to start with. Processing should continue until the result after a
subtraction is zero.

remaining alphabet can be used in
ascending sequence. The numeral C
then refers to 12 in base 16.

Note that this standard is arbitrary.
For instance, A through Z could be
used to refer to the quantities from |
to 26. In this case, the quantity 38
would be represented as CH.

There are a number of ways to con-
vert a number into a quantity using a
given number base. To understand the
method | used in listing A. look at for-
mulas F and G below.

Frarr + br* + ¢+ + d
G:(lar + br + gr + d

Formula F interprets a number in
base r. Formula G factors out individual
r terms wherever possible and is used
in the program. With this formula you
don't need to know in advance how
many numerals are in the number.
Each numeral can be processed iden-
tically, in turn, from left to right. This
sequential processing is illustrated with
an example in figure A.

Note that all the arithmetic opera-
tions are done on quantities, not
numbers. The results do not depend
on the internal representation. This
operation is the same as that for a ref-
erence unit in a unit-conversion
scheme, except that here it is better
defined. There is a significant distinc-
tion between a quantity (an amount of
something) and a number (a string of
numerals). In the program the numbers
are even stored as string variables.

In converting a quantity into a
number, you can use the reverse of the
G formula, and sequential processing
can also be applied. Sequential pro-
cessing is even more important here,
since it isn't obvious how many
numerals will be required.

The G formula can be thought of as
xr + d. where the x refers to ((ar + bjr
+ ¢). The total count of preceding
numerals in x is irrelevant. If the quan-
tity of interest is divided by r, the re-
mainder would be d, no matter how
complicated the x term was. This is the
modulo function of integer arithmetic.
If one then subtracts d from the quan-
tity and divides the result by r. the
result is the quantity represented by x.
The process can then be repeated,
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CONVERSION

Listing A: The number-base conversion program.

10
20

ﬁ

INPUT "CONVERT NUMBER ';A$

INPUT ""FROM BASE ";R1:IF R1<2 OR R1>36 THEN PRINT "1 TO 36
ONLY'":GOTO 20

INPUT "TO BASE ";R2:IF R2 < 2 OR R2 » 36 THEN PRINT "1 TO 36
ONLY":GOTO 30

T#=0

FOR C=1 TO LEN(A$)

V=ASC(MID$(A$.C))

IF V>47 AND V<58 THEN V2=V -48

IF V>64 AND V<91 THEN V2=V -55

IF V>96 AND V<123 THEN V2=V -85

IF V2 > = R1 THEN PRINT "NUMERAL TOO HIGH IN NUMBER':GOTO 10
T#=T#*'R1+V2 i
NEXT C

B$="""

WHILE T# <> 0

V2=T# — INT(T#/R2)*R2:REM V2 = T# MOD R2

T# = (T# - V2)/IR2

IFV2 < 10 THEN V=V2 448

IFV2 > 9 THEN V=V2+55

B$ = CHR$(V) + B$

WEND

PRINT “THE ANSWER IS: ';B$:PRINT

GOTO 10

Listing B: A sample session demonstrating the program.

CONVERT NUMBER ? 1425
FROM BASE ? 10

TO BASE ? 16

THE ANSWER IS: 581

CONVERT NUMBER ? 58F
FROM BASE ? 16

TO BASE ? 10

THE ANSWER [S: 1423

CONVERT NUMBER ? 1001101110110
FROM BASE ? 2

TO BASE ? 16

THE ANSWER [S: 1376

CONVERT NUMBER ? 5231
FROM BASE ? 10

TO BASE ? 36

THE ANSWER IS: 41B

CONVERT NUMBER ?

_
]

generating numerals from right to left.
This process is illustrated in figure B.

THE PROGRAM

The program shown in listing A will
perform conversions between numbers
in bases from 2 to 36. A sample script
is shown in listing B.

Lines 10 to 30 request the inputs and
do initial error checking. Lines 40 to
120 translate the number in A$ to a
quantity in T# Lines 130 to 200
translate the quantity in T# into a
number B$ in the desired base. Line
210 prints the result.

The formula used in line 150 is equiv-
alent to the MOD operator in the com-
ment at the end of the line. The MOD
function in my initial implementation
limited the use to absolute numbers
less than 32,768.

The program was written in Microsoft
BASIC under MS-DOS and should run
on most computers. The only problem
you are likely to have is with the
WHILE/WEND . in lines 140 and 200.
which 1 used for clarity. iIf you do not
have these statements. use

140 IF T# = 0 THEN GOTO 210
200 GOTO 140

The heart of the algorithm is in lines
110 and 160, which are inverses of each
other. Each is executed once for each
numeral, line 110 for the input and line
160 for the output. This is similar to line
1120 of the unit conversion in the Con-
vert program. The major difference is
that the unit-conversion formula is in-
vertible, requiring only one program
section,

SUMMARY
As can be seen from these two ex-
amples, the concept of reference {ab-
solute meaning) where differing repre-
sentations exist is useful. In starting
from this assumption, deriving an al-
gorithm that is both general and sim-
ple to implement is straightforward.
The number-base conversion algo-
rithm usefully and simply illustrates this
approach in a known domain. The SMF
algorithm for unit conversion is a more
significant applicat<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>