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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-



LETTERS

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.

MARCH 1985 » BYTE 29




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 =<
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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

BYTE ¢« MARCH 1985

Inquiry 203

ASK BYTE

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
LEGEND
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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 compu<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>