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TURBO “NEW” PACK  $95.00

@ Turbo GameWorks™
@ Turbo Editor Toolbox™

TURBO HOLIDAY PACK $125.00

® Turbo Pascal® 3.0
® Turbo Tutor®

® Turbo DataBase Toolbox™

SAVE OVER 30% ON OUR GIFT PACKS!

Announcing Borland’s New

Turbo Editor Toolbox™ $69.95

IT’S ALL YOU NEED TO BUILD YOUR OWN WORD PROCESSOR
FOR ONLY $69.95!

You get all the modules you need to build your
own word processor.

® You get ready-to-compile source code.

® You get a full-featured WordStar™like
word processor, we call it MicroStar™
You get a 200-page manual that tells

® you how to integrate the editor proce-
dures and functions into your programs.

You can use Turbo Editor Toolbox “as is” or
modify it any way you want.

And you don't get a bill for Royalties.
Because Borland doesn't believe you should pay
for something more than once.

All this and more for only $69.95.

And until March 1, 1986 you can get Bor-
land’s new Turbo Editor Toolbox for even less!
(Only $47.50 when you buy the special Turbo
New Pack.)

YOU CAN HAVE MANY WINDOWS ON
THE WORLD. The new Turbo Editor Toolbox
features windowing, a technique that lets you
see several documents—or several parts of the
same document—at once. You know best what
your needs are. Turbo Editor Toolbox lets you
open the windows you want. And to make
those windows part of your program.

WITH TURBO EDITOR TOOLBOX YOU
CAN HAVE THE BEST OF ALL WORD
PROCESSORS IN YOUR WORD PRO-
CESSOR. You can make WordStar behave
like Multi-Mate. Support windows just like
Microsoft's® Word™ And do it as fast as
WordPerfect does it. Incorporate your new
“hybrids” into your programs to achieve
incredible control and power.

Turbo Editor Toolbox. It’s the kind of tool
that almost everyone needs—and we're the
kind of company to give it to you at a reasona-
ble price, without any compromise on quality.
(We're so sure you'll be satisfied that we offer a
60-day money-back guarantee—something no
one else does.)

THE CRITICS’ CHOICE

“Turbo Pascal has got 1o be the best value in lan-
 guages on the market loday——and Borland Intemna-
tional, by delivering excellent products at reasona-
ble costs, is leading the software industry where it
has to go. Turbo Pascal is more than just a good
program at a low cost. It's also a low-cost, well-
conceived programming language making it possx
ble for fots of people to produce good programs.”

Jerry Pournelle, BYTE

"“This compiler, produced by Borland lnlemallonal,
is one of the best programming tools presently
available for the PC.”

Michael Covingtan, PC Tech Journal

“Language dea! of the oen{l;y.;.mrbo pascal.”
Jeff Duntemann, PC Magazine

BORLAND

INTERNATIONAL

Three
Special
Gift Packs




60-DAY MONEY-BACK GUARANTEE

Introducmg Borland’s New
Turbo GameWorks" $69.95

THE GAMES YOU CAN PLAY, REPLAY, REVISE AND REWRITE BUT
CANNOT RESIST.
(Turbo Pascal Source Code mcluded')

We give you the source code, the manual,
the diskettes, the 60-day guarantee and the
competitive edge. Let the games begin. Chess.
Bridge. Go-Moku.

State-of-the art games that let you be player
referee, and rules committee—because you
have the Turbo Pascal source code. Which
means that you can play a game or create a
game, any time and any way you want.

Borland's new Tusbo GameWorks lets you
combine gamesmanship with craftsmanship.
Discover the secret techniques and moves used
by the Old Masters. Leamn exactly how" state-of
the-art computer games are made—so you can
go off and make your own. Since you have the
source code, you can always change the game.
Or rig the game, if no one's looking. -

Pure Magic. That's Turbo GameWorks. And part
of the “sourcery” —Turbo GameWorks is only
$69.95. When combined with our new Turbo'
Editor Toolbox in the Turbo New Pack, it's
only $47.50.

SHORT CUTS, SECRETS AND
STRATEGIES. The Turbo GameWorks man-
ual takes you step-by-step through all the
games. How to play them. How to modify
them. How to use the power of Turbo Pascal 10
write new games.

You'll learn general problem ana
to identify all possible moves, ‘'rule.

to *‘top down” program design, 1he develop-

ment of basic algorithms, the use of

Dazzling
Discounts!

BDRLAND 'S TURBO GAMEWORKS AND
SOME OF ITS MASTER PIECES
Chess, the ultimate strategic game. A game
50 old that no one knows its exact origins.
Turbo GameWorks lets you play chess at six dif-
ferent levels from the beginner to the sophisti-
1 you have many ways of playmg
GameWorks. Let the computer
solve checkmate problems. Set the time limit
for each game. And there’s more.

Decide whether you or the computer *‘goes
first.” Trade places with the computer at any
point in the game. It's all possible with Game—
Works.
Go-Moku, also known as “Five-in-Line,” is a
very old Japanese game played on a board of
squares. The first player to get five game pieces
in a row—either horizontally, vertically, or
diagonally—wins the game.

I's an intriguing game. But you're not
limited to playing it one way. With Turbo
GameWorks, you can modify it your way.

Bridge. Play bridge with a friend or team up

against the program—you decide which hands
the computer plays. You can even decide to let

the program cheat! The program automatically
bids and plays its own hands. And, since you

| cant tinker with the source code, you can make
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BEAUTIFUL
GRAPHICS

Personal Graphics Systeml

$7995”

Beautiful computer graphics are now
affordable with Inovion’s Personal
Graphic System ll. With PGS 1l you can
digitize any video image or create your
own with the click of a mouse. It's
ideal for color mock-ups, slide
presentations, business graphics, and
more. With PGS |l you’ll enjoy the
speed, flexibility, and productivity of
a sophisticated graphics computer,
at a price you can afford.

PGS Il Features

¢ 2.1 million colors

© 250,000 colors displayable

¢ Elaborate paint system

¢ 19 inch color monitor

® Optical mouse

e Optional stylus and tablet

e Optional film recorder and color printer
e NTSC input. NTSC and RGB output

e 24 bits per pixel

® 512 x 483 pixel display

250 East Gentile Street lm
Layton, Utah 84041 e

Call (801) 546-2850
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Circuit-Board-Artwork Software
for the Design Engineer

BN

in a Huny

For only $895, smARTWORK?® lets
the design engineer create and
revise printed-circuit-board art-
work on the IBM Personal Com-
puter. You keep complete control
over your circuit-board artwork —
from start to finish.

Forget the tedium of taping it
yourself or waiting for a tech-
nician, draftsman, or the CAD
department to get to your project.

smARTWORK?® is the only low-
cost printed-circuit-board artwork
editor with all these advantages:

O Complete interactive control
over placement and routing

O Quick correction and revision

O Production-quality 2X artwork
from a pen-and-ink plotter

O Prototype-quality 2X artwork
from a dot-matrix printer

[0 Easy to learn and operate, yet
capable of sophisticated
layouts

O Single-sided and double-sided
printed circuit boards up to
10 x 16 inches

O Multicolor or black-and-white
display

System Requirements:

O IBM Personal Computer, XT, or
AT with 256K RAM, 2 disk drives,
and DOS Version 2.0 or later

O IBM Color/Graphics Adapter
with RGB color or black-and-
white monitor

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

O Houston Instrument DMP-41
pen-and-ink plotter

[ Optional Microsoft Mouse

The Smart Buy

At $895, smARTWORK?® is proven,
convenient, fast, and a sound
value. Call us today. And put it to
work for yourself next week.
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Wintek Corporation

1801 South Street
Lafayette, IN 47904-2993
Telephone: (317) 742-8428
Telex: 70-9079 WINTEK CORP UD

Inquiry 358

In Europe contact: RIVA Terminals Limited,
Woking, Surrey GU21 5JY ENGLAND,
Telephone: 04862-71001, Telex: 859502

“smARTWORK! “Wintek” and the Wintek logo are
registered trademarks of Wintek Corporation.




EDITORIAL

THE BEST OF BIX

COMES TO BYTE

BYTE's readers are always seeking to im-
prove the performance of their personal
computers—to expand the memory be-
yond its supposed limits, to speed up the
system clock, to reconfigure the RAM disk,
to pop in a more powerful CPU. BYTE's
readers are venturesome but not fool-
hardy. They know a lot themselves but will
listen to others who are knowledgeable
before proceeding with a radical alteration
of a computer system. But other knowl-
edgeable users aren't always handy.

We've been fascinated in the early days
of the BYTE Information Exchange (BIX)
to see so many readers offering tips and
reporting results of various attempts to
enhance different kinds of computers.

Atari 520ST users, like Macintosh users,
encounter a hard limit on memory expan-
sion at 512K bytes. But the BIX conference
on the 520ST gives detailed instructions
on expanding the 520ST's memory to [
megabyte. One pleasant surprise: the
operating system recognizes the addi-
tional memory.

Have you considered replacing the 8088
in your IBM PC or compatible with the
new NEC V20 chip to improve perfor-
mance? How much improvement could
you expect? Would there be technical side
effects? In the BIX conferences on IBM
PCs and compatibles, readers have al-
ready reported their results with [BM PCs
and machines made by Seequa. Sanyo.
Columbia, and others. Or how about re-
placing the crystal in your IBM PC AT to
make the system operate faster than its
usual 6 MHz? Would you see enhanced
performance or maddening glitches? AT
users discuss their results in the BIX con-
ference on the AT.

If you're installing RAM-disk software on
a Macintosh, is it best to use the RAM disk
for data, the application program, or the
System and Finder? What will future Mac-
intoshes be like and how can today's users
write software that will remain compati-
ble? In the BIX conference on the Macin-
tosh, expert users share their experience
on these and other topics.

The standard Commodore Amiga has
plenty of processing power, but some BIX
users have already replaced the 68000
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with a 68010 or 68020. Moreover, there's
already a 68020 board for the Amiga and
the operating system has been revised for
upward compatibility to the more power-
ful chips. Amiga users also exchange tips
on how to select and install the best RGB
monitor for use with the Amiga. The Sony
KV-25XBR monitor comes in for high
praise. The BIX Amiga conference covers
these and other early experiments with
the Amiga.

To give you an idea of the sort of infor-
mation generated through BIX. weTe in-
troducing a new BYTE section this month,
Called "Best of BIX." the section.will in-
clude each month some of the most in-
teresting exchanges from BIX, It was hard
deciding which conferences of the more
than 100 on BIX to excerpt. There are
many conferences in BIX. including good
ones on the Apple Il family. CP/M ma-

chines, LISP. C. Pascal. operating systems.

and other topics. But we've chosen ex-
amples from the conferences on the
Amiga, Atari. IBM PCs, and Macintosh be-
cause the interest of most BYTE readers
has shifted to 16-bit systems and because
these four conferences are among the
most lively in the system. We hope in the
future to broaden the scope of the Best
of BIX section. We would like to be able
to provide valuable information in BYTE
each month about the specific computers
owned by the preponderance of BYTE
readers. At the very least, we will continue
to include in Best of BIX some of the
highlights about Macintosh, the [BM PC
family and compatibles, the Commodore
Amiga. and the Atari 520ST.

For us, one of the chief attractions of BIX
is that there we can include coverage of
everything. We don't have to make pain-
ful decisions about which materials to
leave out each month. We can cover your
favorite machine, operating system. and
programming language. Another major at-
traction of BIX is the timeliness. BIX
members can read first-hand accounts of
programming and hardware wizardry only
minutes after they are entered.

We do realize that some readers don't
participate in telecommunications and
don't want to join BIX. The BYTE section
introduced this month is an attempt to
bring some of BIX's benefits to these

readers as well as to broaden the maga-
zine to include regular coverage of several
maijor machines.

How You CAN JoiN BIX

After one month of commercial operation
and one mailing to 50.000 readers. BIX
had more than 1000 users with another
40 to 70 signing up each day. Refinements
of the software and installation of another
MC68000 (bringing the total to 15) im-
proved performance of the Arete com-
puter BIX runs on considerably over what
we saw during the test phase. The major
technical concern at the moment is UNIX's
limited number of i-nodes and the need
to supplement them with a database if the
user population continues to grow more

‘rapidly than anticipated. UNIX wizards

with solutions to this problem should write
to Phil Lemmons or George Bond.

Reading more and more about BIX here
in the pages of BYTE you are no doubt
wondering how and when you can begin
using the system. To carefully manage our
growth. were phasing in our promotion
of BIX to our readership. We began com-
mercial operation in November and
mailed information about BIX to one
group of subscribers, primarily in Boston.
Chicago. Los Angeles. and San Francisco.

Now the rest of you can join us, and
literally within the next few minutes. More
information about BIX—including detailed
log-on instructions—is on page 246 and
247 of this issue.

If you can't join now but are interested
in BIX. circle number 450 on the reader
service card, and we'll keep you posted
as the system grows.

Some of you have asked whether you
can pay for BIX by means other than the
credit cards we now honor. We're actively
exploring other options and will let you
know both on line and in the pages of
BYTE as any new payment mechanisms
are implemented.

If you have any additional questions.
write to BIX. 70 Main St.. Peterborough.
NH 034 58. or call (603) 924-9281 ext. 131.
8:30 a.m. to 4:30 p.m.. weekdays. eastern
time. We look forward to seeing you soon
on BIX.

—Phil Lemmons
Editor in Chief
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SmarTerm 220 software makes

DEC terminals obsolete!

You don't need a DEC terminal to
access DEC’s new generation host
software. Now you can use your

IBM PC and SmarTerm 220 terminal
emulation software to access All in One,
A to Z, and other popular mainframe
software. SmarTerm 220 gives you
sophisticated, accurate DEC VT220,
VT100, VT102 and VT52 emulation,
and includes TTY mode to link you

to popular services like The Source,
CompuServe, Dow Jones, EASYLINK,
and Tymnet.

As you've learned to expect from
Persoft, the industry leader in software
terminal emulation, SmarTerm 220
continues the tradition of offering
“smart” software solutions where IBM
PC hardware limitations prevent exact
duplication of DEC terminal features.
For example, we give you horizontal
scrolling for 132-column text display,
and also support popular 132-column

video display boards. And we provide
"‘convenience” features not found in
other terminal emulation packages like:
“Branch to DOS" hot key, automatic
installation, color support, multiple
setups, “'smart” softkeys, remappable
keyboard layouts, and online help
screens detailing PC and AT keyboard
mappings. Our unique support for
DEC's popular EDT editor includes
convenient keyboard mapping of the
“GOLD™ and PF function keys, as well
as an EDT specific on-line help screen,
and keytop chart.

International business people take note:

SmarTerm 220 fully supports European
versions of the DOS operating system,
8 bit mode, the VT220 multinational
character sets, and the compose key.

SmarTerm 220 is a powerful communi-
cations package as well, allowing text
and binary file transfer at speeds up
to 19,200 baud. In addition to the

Lgaf s
Uidf.rems

8
S
=
<
S

popular XMODEM *“‘error-free’” protocol,
we include our own PDIP protocol and
supply you with free BASIC and
FORTRAN programs which implement
the protocol on VAX/VMS systems.

“Farm out" your obsolete DEC terminal,
and join the satisfied users who ‘“‘reap”
the benefits of SmarTerm!

The SmarTerm family:

SmarTerm 220—DEC VT220

SmarTerm 100—DEC VT100

SmarTerm 125—DEC VT125

SmarTerm 400—Data General Dasher D400
SmarTerm 4014—Tektronix 4014

And now the new SmarTerm 240—DEC VT240

After SmarTerm,

what do you do with your obsolete termi

IDEA CREDIT: Ann Garner Riddle of Win;ton-SaIem, N.C.

“SmarTerm is a registered trademark of Persoft. Inc. *PDIP is a trademark of Persalt, Inc. *DEC, VT, ReGIS, A 1o Z and Al in
One are trademarks of Digital Equipment Corp. “DASHER is a registered trademark of Data General Corp. *Tektronix is a

registered trademark of Tektronix. Inc. © Persott, Inc. 198S. Al rights reserved.

Persoft, Inc — 2740 Ski Lane — Madison, WI 53713

(608) 273-6000 — Telex 759491
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M ICROBYTES

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

Atari's 1040ST: 1 Megabyte for Less Than $1000

The new 1040ST from Atari is a direct successor to the 520ST, but it has | megabyte of
RAM, an internal power supply, an internal RF modulator, and a built-in double-sided
3'A-inch floppy-disk drive. Atari's computer dealers will offer a 1040ST and a monochrome
monitor for $995. The TOS operating system has reached final form and will be in ROM in-
side both the 1040ST and the 520ST. Any 520ST applications that follow TOS and GEM
rules will run on the 1040ST.

The 520ST will still be available, but it will be unbundled and sold as a mass-market item.
The new prices will be: 520ST. $299: single-sided disk drive, $199; double-sided disk drive,
$299; monochrome monitor, $199; color monitor, $399. A 20-megabyte hard-disk drive will
be sold for approximately $700.

Apple Adds a Plus to Both Macintosh and LaserWriter

Macintosh Plus has now joined the Macintosh family; LaserWriter Plus joined the LaserWriter
in a family of two. The Mac Plus doesn't have any expansion slots and still uses both the
9-inch 512- by 342-pixel screen and 7.8336-MHz 68000 processor. The pluses are |
megabyte of RAM, 128K bytes of ROM, an 800K-byte double-sided disk drive, an SCSI in-
terface. and a keyboard that includes a numeric keypad and cursor keys. The LaserWriter
Plus is faster than the LaserWriter and contains more built-in fonts within a full megabyte of
ROM. The RAM in the Mac Plus is contained in four socketed SIMMs (single in-line memory
modules), which are small boards with leads on only one side and 256K-bit surface-mount
DRAM chips soldered to the top. When 1-megabit surface-mount DRAMs are available, the
Mac Plus can be upgraded to 4 megabytes of RAM. The ROM contains a faster QuickDraw
and Finder 5.1 with the Hierarchical File System. Other changes include a RAM-disk utility
on the pull-down Control Panel. The SCSl interface allows easy connection to industry-
standard peripherals like hard disks. The 800K-byte disk drive is a half-height double-sided
version of the Fat Mac's Sony drive that is twice as fast. Macintosh Plus will not come
bundled with MacWrite and MacPaint.

Apple also announced that any Macintosh can be upgraded to the Mac Plus level. For
$299, you can buy a Disk Drive Kit with both an 800K-byte internal disk drive and the new
ROMs. For $599 (for Fat Mac owners) or $799 (for 128K-byte Mac owners and Fat Mac
owners with unofficial modifications to their machines), you can buy the Logic Board Kit
that contains the new digital board and a new rear housing. However, Logic Board Kit
buyers must also buy the Disk Drive Kit to get the new ROMs. For $129, you can buy the
new keyboard. To protect those who bought Fat Macs in the 60 days prior to the Mac Plus
announcement (November 18 to January 16), Apple is offering half-price Disk and Logic
upgrade kits. External 800K-byte disk drives will be sold for $499. All of the upgrade prices
include the dealer's installation fee.

The LaserWriter Plus carries a $6798 price tag. The $5999 LaserWriter can be transformed
into a LaserWriter Plus with the addition of a $799 Font Kit.

Page Scanner for the IBM PC

As evidence of the burgeoning interest in scarning and OCR (optical character recognition),
DEST Corporation of Milpitas, CA, has introduced PC Scan, a page scanner for the IBM Per-
sonal Computer. The PC Scan box itself costs $1995 and measures 4 by 11%: by 16
inches—about the size of a standard dot-matrix printer. Because the pages are fed in and
out of one side of PC Scan, you can put it under a disk drive, printer. or terminal. The PC
Scan controller board contains an SCSI interface, costs $195, and plugs into an IBM PC, XT,
or AT.

PC Scan automatically scans one sheet at a time. It isn't very picky about what sort of

(continued)
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page you feed it, accepting weights from 16 pounds to 30 pounds and sizes from 6 by 6
inches to 8% by 14 inches. Automatic video thresholding adjusts the scanning contrast for
varying paper colors. Pages placed right side up emerge face down to maintain the se-
quence of multiple-page documents.

Inside PC Scan are the optical-mechanical hardware and a proprietary VLSI OCR pro-
cessor. Documents are scanned in about 5 seconds at a resolution of 300 dots per inch,
and the information is then sent to the attached IBM PC.

To make use of the data, you'll need OCR software, like DEST's software for the PC Scan,
called Text Pac. This $595 program contains type style and recognition information that lets
PC Scan read all common business documents. A page can be 'recognized’ in about 25
seconds. Text Pac automatically enters text into the formats of word-processing programs
like WordStar and MultiMate. The program even determines the placement of tabs, under-
scores, and centering instructions and enters these into the file. To use PC Scan. you just in-
sert the page to be scanned and type Alt-S while running your word processor. PC Scan
will bring in the text and show you the progress on the PC's screen. DEST is developing
other application-specific software for PC Scan and hopes to stimulate third-party
developers to do the same.

Chinese Introduce PC Clone

Great Wall, People’s Republic of China, offers the 0520A. 0520C-E, and 0520C-H line of IBM
PC-compatible microcomputers. The 0520C-H, which is the top of the line, contains a com-
plete set of PC features, including an 8088 processor, 512K bytes of RAM, two 320K-byte
floppies, and a 20-megabyte hard disk. The system also boasts a 648- by 504-pixel color
display and a monochrome 972- by 700-pixel display, essential for the 16 by 18 and 24 by
28 high-resolution Chinese characters the system can present. Great Wall also offers the
GW-NET network, several special display adapters, and is developing a PC AT clone that will
support XENIX.

Nanobytes

10

BYTE -

NEC is sampling its V40 and V50 (xPD70208 and pPD70216) CMOS 16-bit microprocessors.
Both chips have a I-megabyte address space, run all V20 and V30 software—and therefore
8088/86 software—and have integrated many system functions onto the processor chip: a
four-channel DMA controller, a serial controller, a DRAM-refresh controller. an interrupt con-
troller, timer/counters, clock generator, and a program wait and bus controller. . . . For
those who want to leap past silicon, TriQuint Semiconductor of Beaverton, OR, offers the
Q-Chip Evaluation Kit for $2500. This kit includes two Q-Chip GaAs (gallium arsenide) MSI
(medium-scale integration) cell arrays that run at 2 gigahertz, one high-speed evaluation cir-
cuit board, support parts, and documentation. . . . Award Software. Los Gatos, CA, is offer-
ing three modes of BIOS support for IBM-compatible enhanced graphics adapters. The
compatible BIOS supports all alphanumeric and graphics modes and fits in a 16K-byte
ROM. ... Hunter & Ready. Palo Alto, CA, has ported its VRTX real-time operating system
to Motorola’s new VMEmodule board family. This includes the MVMEI30 single-board
microcomputer that employs the 68020 32-bit processor and the 68881 FPU (floating-point
unit). . . . Consulair Corp. of Portola Valley, CA, announced several new products for Macin-
tosh C programmers. The $80 Consulair Linker is an optimizing linker and librarian for Con-
sulair Mac C and Apple MDS (Macintosh 68000 Development System) programmers. The
$100 Consulair Utilities includes SuperMake for determining which files need recompilation,
Diff for comparing files, Grep for searching multiple files, and MPA for analyzing perfor-
mance. Consulair is also selling ALSoft's MacExpress generic application for $495 and Fair-
com’s C-Tree ISAM package for $395. ... Borland's new $69.95 Turbo Editor Toolbox in-
cludes Turbo Pascal source code for construction and customization of editors and word
processors as well as a partial adaptation of MicroPro’s WordStar word processor. . . . Soft-
works Development in Mountain View, CA, introduced PC-Outline, a shareware outlining
program for the IBM PC, XT, or AT. Registration costs $49.95. .. . Intel is the first company
to put EPROMs into surface-mountable plastic-leaded chip-carrier (PLCC) packages that use
less than one-third of the board space of the previous DIP packages. ... Advanced Micro
Devices introduced the Am7970 compression/expansion processor chip (CEP) that can com-
press images by ratios of 30:1. The chip complies with CCITT recommended standards and
can expand and compress both text and image data simultaneously using its three process-
ing engines and two-bus architecture. AMD also introduced the Am8177 16-bit Video Data
Serializer that converts pixel data from parallel to serial at a 200-MHz shift rate. . . Oki
Semiconductor, Sunnyvale, CA, launched the 80C59, a CMOS single-chip 8-bit microcom-
puter that includes 16K bytes of ROM, 256 bytes of RAM, and three 16-bit timers. The chip
uses the same instruction set as the smaller 80C51 and is available in speeds up to 16 MHz.
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Stumped on Software?

Find the powerful applications you need with
Tandy’s Express Order Software service.

Having trouble finding just the
right program for your Tandy/Radio
Shack® computer? Drop by your lo-
cal Radio Shack Computer Center
and choose from the most complete
selection of software available.

Qur exclusive Express Order Soft-

ware service brings you the hottest-

selling packages—each one per-

formance proven and professionally

supported by the software manufac-
turer. Your order is transmitted elec-
tronically and shipped the next
business day for the fastest service.

Send for your free copy of the new
1986 Radio Shack Software Refer-
ence and Tandy® Computer Guide.

_In it, you’ll find hundreds of popular

programs. Choose from powerful ac-
counting, word processing, spread-
sheet analysis, database manage-
ment, integrated software and mul-
tiuser packages. You'll also find the
best in personal and educational soft-
ware, plus exciting games: :
Radio Shack Computer Centers
are your one-stop software head-
quarters. Come in today!

B

Radioe fhaek

COMPUTER CENTERS

A DiVISION OF TANDY CORPORATION

Send me a free RSC-16 Software Guide.

Dept. 86-A-792, 300 One Tandy Center
Fort Worth, Texas 76102

Name
Address
City
State

Phone




Give us your climbers, your
ambitious, yearning

The trouble with success these days is With Microsoft®Excel for the Macintosh
that theres too much of it. If your fortune is fixed in the inter-
Everywhere you look, you see its sleek,  pretation of numbers, Microsoft Excel will
expensive trappings. put into your hands a financial
This message, then, is directed at those analysis tool of unprecedented
for whom mere prosperity is not enough. power. The most formidable
Who know that to outstrip the spreadsheet ever to run
multitudes who succeed, you must on a personal computer.
exceed. A spreadsheet
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strivers, your unabashedly
to succeed the boss.

which is in turn linked in harmony with  not accessible, Microsoft Excel is simple to
an extraordinary graphics program and a  learn, simple to use.

highly capable data filing application. For a persuasive demonstration of the
These already considerable powers are  potency of Microsoft Excel, see your
magnified geometrically by Macros. Microsoft dealer.
Which give Microsoft Excel the capacity ~ Because every day it gets harder to impress
to learn your most complex routines. yourself.

And activate them with a single keystroke. ’ ®
Yet because power means nothing if its MlcrOSOft Excel
The rest are history.

You can upgrade to Microsoft Excel from Microsoft Multiplan® for the Macintosh. For the name of your nearest dealer
call (800) 426-9400. In Washington State and Alaska, (206) 828-8088. In Canada, call (800) 387-6616.

Microsoft and Multiplan are registered trademarks of Microsoft Corporation. Macintosh is a trademark licensed to Mclntosh Laboratory, Inc. and is used with its express permission.
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INTERFACES FOR THE DISABLED

| am currently completing my master's
degree in education at Ohio State Univer-
sity. One of my courses is a three-hour in-
dependent study project for the director
of occupational therapy at Ohio State
University Hospitals. The project calls for
me to compile a journal/notebook of in-
terface devices that allow handicapped
persons to use their computers.

The degree of handicap varies consider-
ably from patient to patient. Some may
need merely a utility to convert keyboard
keys to toggles in the event that they can
use only one hand or some other device
to type with.

What | am discovering is that there is a
dearth of information available, and 1 am
seeking help from BYTE readers. If anyone
out there in computerland (small “c”) can
assist me with information on various in-
terface devices. | would be appreciative.

| also invite anecdotal experiences from
any handicapped persons on their par-
ticular computer system, the degree of
their handicap. and the methods they use
to interface with the computer system.

All of the above information would be
placed in'a notebook for use by rehabilita-
tion occupational therapists in helping
others as the need arises. Information
such as copies of magazine articles deal-
ing with this issue will also be appreciated.

ARNIE SKUROW
5760 Crawford Dr.
Columbus, OH 43229

CODING FOR THE 32016

| have been tinkering with a National Semi-
conductor 32016 processor, and I'm so en-
thusiastic about the results that | must
make other readers more aware of this
chip. In the past | hesitated to wander from
the Z80 because I'm very fluent in Z80
code and shunned the idea of learning the
assembly language of other processors.

When [ started coding for the 32016, 1 im-’

mediately found it to be very easy. begin-
ning with the veryfirstline of code. Assem-
bly code flows from the pencil much easier
than the English language. There is almost
no need for a high-level language; the hard-
ware is high-level. Still, | wanted a high-level
language but didn't know how to write a
compiler, so | wrote a FORTH-83 program
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for it (that is, it is similar to FORTH-83. but
it uses 32-bit signed integers exclusively)
[ couldn't get its Sieve of Eratosthenes time
(10 iterations) any faster than 9.6 seconds
because of the awkward syntax of FORTH
In the process of trying to optimize the
compilation of FORTH, [ realized | could
write a compiler for any language. | added
BASIC to my FORTH simply by throwing in
a parser and adding some BASIC keywords
Don't get the idea that | did any of the
programming in FORTH: assembly lan-
guage is much easier.

Now here's the meat of the story: My
BASIC does 10 iterations of the Sieve in
1.78 seconds. The compile time is 0.11 sec-
ond. so if you have the text in the editor
and type RUN. it takes 1.89 seconds to
compile and run the Sieve. That is what
[ call atype | compiler: it is a compiler that

. completely emulates an interpreter. [ call

the regular compilers type Il compilers:
these are the ones that compile modules
so that an arbitrary number of precom-
piled modules can be linked together.
You might be wondering how fast my
32016 (7.16-MHz clock) will do the Sieve
in hand-coded assembly language if it
does it that fast in BASIC. The answer is
that [ cannot improve upon the compiled
code using assembly language. I'm not
sure if you would call this an optimizing
compiler. because there is no optimizer.
It simply makes one pass through the
source code and writes the same kind of
machine code that | would write. The
32016 obliterates the dilemma between a
high-level language and assembly lan-
guage in one fell swoop. If this processor
performs this way -in the hands of a
neophyte who has not seen how com-
pilers are written, imagine what it would
do in the hands of Microsoft or Borland!
You could write every part of your high-
speed stuff in the high-level language of
your choice with confidence that you
could not improve its speed with assembly
language. Here are some examples of
BASIC statements that compile to a single
machine-code instruction:

A=A*C
count = count + 5
A=A/IC

And if / and j happen to be register

variables. these statements will each com-
pile to a single machine-code instruction:

A(i) = B()
flags(i) = 1

| have written some software floating-point
routines (IEEE double-precision) for my
32016. It does the square root in 190
microseconds. which is 113 times as fast
as BASCOM does it on my Z80 system. |
have not integrated my software floating-
point routines into my BASIC because of
the lure of the hardware math chip. which
does a double-precision multiply faster
than it can move the operands in and out
of memory.
| find coding for the 32016 very easy and
a lot of fun, and | recommend it as a form
of entertainment even if you don't need
one.
NEIL R. KOOzZER
Oakland, OR

DATA GENERAL/ONE—A USER'S
PERSPECTIVE
Part of what makes the Data General/One
work for me is its diminutive presence. |
never need to accommodate the machine
except to open it where there is adequate
light so that its gentle screen can be read
comfortably.

| work primarily in programming for fast
graphics applications or for fancy vision/
robotics installations using machines
where the power supplies hum and the
screens practically crackle with color and
energy. The software is written on the
slower. softer. quieter DG/One whenever
possible.

| like knowing that | am getting less elec-
tronic radiation directly from my worksta-

(continued)
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This Little Fella

Means Business.

The Mouse by Maynard Electronics makes your favorite
programs faster, wprT easier, and smarter!

> Q 0

o 'BY MAYNARD ELECTRONICS:

Teach The Mouse
To Type.

A single Mouse click will instantly
produce the character, sentence,
paragraph, or anything else
you've selected. Click: you call
up the CustomKey menu. Click:
your file is saved. Click: a com-
monly used paragraph appears
in place. No other mouse gives
you such power and versatility.

A Tale Of Three Mice...

Compare our Mouse with the others running
around and you'll see, there’s no comparison!
Here are just a few features across the board:

SreWeN

L]

At last, an “intelligent” mouse! Now you can add
command power to your programs, when you
want, the way you want — instantly! The Mouse
by Maynard Electronics comes with our
CustomKey™ software which lets you assign

and r_eassign commands while usin_g your | FEaTURES Maynad M;g;g- sf;ggs"ﬁs
favorite programs — even those without | (4o SitoniConbinaicns i3 3 K
mouse utilities. Fly through programs like Dl o Yes No Tes
Symphony; Lotus 1-2-3; Framework; Multi- Sdiatanis Corar Soaed/Up, Dn (whie Yes - No
Mate;'and others with undreamed of speed! | Adiatan Borsor Spbed/At, Lit (whie e Ne .
And of courseg, it's fully compatible with all Buttons Dahakie (whie runring application) vee No No

aQ Macros-Definable (while running application) Yes No No
programs WI’Itten fOI’ a mouse, tOO User-Definable Alternate Cursor Movement Yes No No

. Free Drawing!

Purchase The Mouse now and
\ receive the popular paint program
\ Telepaint” at no additional cost |

k. —a$149value!

*Symphony and Lotus 1-2-3 are trademarks of Lotus Development Corporation.
Framework is a trademark of Ashton-Tate. MultiMate is a trademark of SoftWord Sys-
tems Inc. Telepaint is a trademark of LCS/Telegraphics.

~;u..,.

Shaping tofiorrow’s technology.
460 E. Semoran, Casselberry, FL$82707 - 305/331-6402

Available at the finest computer stores. Contact your local d Ief or write to us today for product information.
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~ Whyyou
should

- ignore 95%

. of thenews

Because NewsNet automatically finds the
5% you need. From our database of authori-
tative, up-to-date business news, you get just
thestories you want, delivered instantly to your
<. Mmicrocomputer. Youchoose your own, unique
keywords, and NewsNet saves—just for you—
every new article containing those words. Or,
' \ you can find that critical 5% on your own,
#> with NewsNet’s powerful keyword search-
4.0 . .
\ Q/ ing and text scanning.

4
3

_ :_!i’t’ 2 Just what’s in NewsNet's database? The full text
| ?\%? ] of over 300 valuable business newsletters. In-
e | ;-‘gg & depth news, written by experts, filled with

i N, ﬂ% analysis and interpretation. News from 34 dif-

ferent industries and professions—everything
from Computers to Investments, from Manage-
ment to Telecommunications. Plus extras such
as wire services, online stock quotes, air fares,
and business credit reports.

Computer New's:

Your Specialty is our Specialty. Here are just
a few of the 25 Electronics and Computers
newsletters on NewsNet:

The Artificial Mini/Micro Bulletin
Intelligence Report Personal Computers Today

The Business Computer Robotronics Age

The Computer Cookbook Newsletter

Consumer Electronics Semiconductor Industry

‘Data Base Informer & Business Survey

Electronic Mail News The Seybold Report on

Qutlook on IBM Professional Computing
- Japan High Tech Review Stanley Klein Newsletter
'(5.Ir\4tionlighlcr on Computer Graphics

ONLINE
BUSINESS
- NEWS
Call Today!

We’ll send all you
need to subscribe.

(800)

- 2 (inPA 215-527-8030)

o/ K
A)‘d&’SNcI Inc. 945 Haverford Road, Bryn Mair, PA 19010
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tion. The machine is cool: the only heat
is from my efforts, amplified impartially by
the smoothly running software that | use
(EMACS, assemblers. compilers, linkers,
debuggers. etc)).

| use 512K bytes and more than four
times the disk storage of a regular IBM PC
clone. Another virtue of the microdrives:
| keep backups of my important work and
development environments in my pocket
as insurance against the unknown. (I may
be unusually sensitive about software
security, but having the media on my per-
son at all times tremendously reduces
work-related anxiety.)

Frequently | take the DG with me, in a
small black backpack. while [ cycle to the
Swiss Patisserie for a needed change of
scenery and a fruit flan with a cappuccino.
The waitress knows not to pass liquids
over the keys. Since | only unzip the back-
pack and partly withdraw the machine to
open it for working. other patrons have lit-
tle clue that they are in my software studio.

While the DG/One has been the primary
machine in our six-machine firm for the
last 11 months. | do not suggest it would
be best for every computer user to have
a One. It is interesting that afterward I
bought a clone with a color monitor and

| 640K and one drive at the same price and

instead of the DG expansion chassis and
main board upgrade (to enable my early
vintage portable to use the expansion).

| had originally purchased a 5%-inch
drive that attaches easily so. to test
machine-specific software, | move it onto
the standard flimsy media for insertion in-
to the noisy clone that bears the truer
burden of compliance with the industry
standard.

What this all boils down to is that the
DG/One supports a gestalt (an ergo-
nomic?) of productivity. where the tech-
nology is more transparent than the work
being done with it. This is something new,
like the feeling of going someplace rather
than the task of driving there.

What follows is my wish list for lap por-
tables in order of decreasing short-term
possibility:

I. Continuous memory so that booting up
the system is an intentional act. not a
requirement after closing the lid.

2. Longer battery life; 8 to 12 hours is
sometimes less than the length of my
work day (though | seldom use just bat-
teries for such a long time).

3. Internal banked memory expansion
using Intel Lotus format to 2 mega-
bytes.

{continued)



Introducing In-aVision

Complex Drawing

Mad

asy

e created [n+a-Vision
Wjust for you. The
engineer who needs
more productive
drafting support.
The designer
who needs ver-
satility for alter-
nate ideas or
quick revisions.
The architect who
needs to manage
variety of working
drawings. And the N
businessmanwho ‘& N
needs first-class presentation mate-
rials as well as detailed flow charts
and organization charts.

Point. Click. Draw.

Now all you do to create com-
plex technical drawings, systems
designs, blueprints, diagrams, illus-
trations, and proposals is point,

click and draw. With

In-a-Vision’s mouse
support, windowing,
icons, and pull-down
menus, you produce
drawings more quick-
ly, accurately and effi-
ciently than ever before.
In-a-Vision’s advanced tech-

nology includes many features not
found on comparable systems cost-
ing thousands more. For example,

(Most popular graphics cards, plotters and printers supported.)
Microsoft Windows compatible. Call for specific operating
environment requirements.

you can pan
around in a user-de-
finable drawing space |
up to 68" X 68" and
zoom in on specific |
areas for greater de- |,

i

Unlike more expensive CAD
systems, In-a*Vision is easy to
install and use. Even the com-

puter novice can be productive
in less than aday. And

% In-a*Vision is not copy-

protected.

Ten Day Trial Period.

We’re so sure In-a*Vision will

B e e Ce

make you more pro-
ductive, we’ll give you

tail. Scale, rotate and -
dimension symbols, fill an area
with your choices of predefined
colors and patterns, as well as
draw lines with multiple styles and
widths. Other features include
overlays, predefined and user-
definable page sizes, rulers,
grids, and symbol libraries.

Multi-tasking
in a PC-based
CAD system.
In-a* Vision uses
multi-tasking to enable
you to continue drawing while
printing hard copies as well as edit
multiple drawings simultaneously.

The Picture of Success.

Inquiry 222

ten days to prove it to
yourself. If In-a-Vision doesn’t
improve your productivity, return
it within ten days for a full refund.
In-a-Vision will
make your complex
drawing tasks sim-
ple and make you
more productive.
Satisfaction guar-
anteed. Dial
800-272-3729 to
order or for a free
brochure. In Texas
or for customer support, call
(214) 234-1769. MICROGRAFX,
Inc., 1820 North Greenville Ave-
nue, Richardson, Texas 75081.

MICROGRAFX™

In-a-Vision and MICROGRAFX are trademarks of
MICROGRAFX. Inc.
Windows and Microsoltare trademarks of Microsoft. Inc.
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diskettes

Everything that goes into a
¥ 3M diskette is manufac-
¥ tured and/or controlled by

specifications set by 3M.
From unique substrates and
oxides, to hole punching and
jacket fabrication, 3M does it
all and does it well. With confi-
dence in your complete satisfaction, *
3M diskettes are certified to be error

free and have an unlimited warranty
against defects in workmanship or
materials. Day in and day out 3M gives
you one less thing to worry about.

WATCH
FOR
OUR

NEW 1986

CATALOG

What separates us from our competition? Simply a combination of the best service
in the industry, highly competitive pricing, and an ever widening range of products.
Above all we care about our reputation and we are willing to work on a lower margin
while delivering what others only claim—and we do it all on a day-in day-out basis. |
Early in 1986 every subscriber to
Byte Magazine will receive our New LVben
1986 First Edition Catalog with 16 ad- t
ditional pages and dramatically lower c p
pricing. We want to be your source om u er
for computer supplies & accessories. svstems
1050 E. MAPLE RD. ¢ TROY, Ml 48083
(313) 589-3440

DataSaver

Power protectian for high-ievel microcomputers with

peripherals, multi-tasking systems, and communi-

cation networks is here, now, with the 400 Watt

DataSaver. Placed between the desktop computer

and system monitor, the DataSaver 400 features

a master power switch directing four power outlets.

2-stages of overvoltage transient suppression and

built-in, automatically recharged batteries stand by

to assure clean, uninterrupted power for the five
minutes you might need to shut down before the
power shuts off. 90 and 200 Wajit models available.

st~ el e e e S

¥ DataSaverill) e

Bty UPS
Bunes [
Ll

©1985, Made in U.S.A.

Write or call 805/541-4160
Dealer,-O.E.M. inquiries invited

Cuesta Systems Corporation

3440 Roberto Court
San Luis Obispo, CA 93401
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4. Color LCD technology.
5. Multiple LCDs (one in color) arranged
like a fold-out book, to be used like
semivolatile printouts and as alternate
touch-sensitive in-use screens. The
main problem in portable (clandestine)
computing is temporary hard copy; the
vanishing that windowing software re-
quires of the occluded data is crippling.
Normal screens carry less than a
printed page. anyway; when [ really get
going, my desk has at least four pages
of highly relevant information that [ ran-
domly refer to as needed. | would sug-
gest a primary-color LCD that, when
slipped upward six inches, would ex-
pose a secondary black-and-white LCD
that could be folded outward and aside
to unveil three more subscreens.
6. Physical architecture resembling a bun-
dle of pocket books, so that you could:
a. snap off the keyboard processor ele-
ment and unfold a detached
keyboard

b. snap off the display processor ele-
ment and unfold a multiple touch-
screen with integrated stand and
auxiliary lighting

c. switch on the CPU/mass-storage
element

d. optionally snap the elements to-
gether into a rigid form while run-
ning for least susceptibility to casual
interference by innocent passersby

7. A cluster of transputers with a mimic
operating-system shell thatenable it to
emulate other operating systems and
read disks of any format.

8. Portable voice and vision and commu-
nications subsystems with optional CD-
ROMS and CD-RAMS, as miniaturized
DMA peripherals.

Okay, Data General, your work is cut out
for you. In the meantime, | will continue
to click away at the diminutive tan and
cream keys beneath a soft gray display
panel away from the crackle and (ho)hum
of real computers.
JERRY WAESE
Toronto, Ontario, Canada

WHOSE ICON IS IT?
Our family garbage can has served us
faithfully and well, transferring without
complaint our trash from home to the
county dump. Its image was something we
shared with people from here to Tim-
buktu. If we were in Rangoon and didn't
speak the lingo, we merely drew a picture,
said "Ashcan it, Charley." pointing to the
picture, and Charley understood.
(continued)



For those times when 640K memory

just doesn't seem to be enough.

Feed your byte-gobbling appli-
cations with the expanded
memory of RAMpage! And
stop wasting valuable time
with frustrating “Memory
Full” messages.

Breaking The 640K
Barrier.

RAMpage! breaks
through the PC's 640K-
byte barrier delivering up to 2
megabytes of parity checked
memory for expanded memory
applications. Up to 4 RAMpage!
boards can be used in a single
PC for a full 8 Mb of memory
per system.

EMS Compatibility.
RAMpage! is fully compatible
with all applications
developed for use
with the Lotus®

Expanded
Memory Speci-
fication (EMS). It's

also supported by Enhanced
EMS software—offering more
versatility for even greater value
and performance.

New software updates of popu-
lar applications like Symphony,™
Framework™and 1-2-37 designed

Inquiry 2 for End-Users. Inquiry 3 for DEALERS ONLY.

AST introduces RAMpage!” with
up to 2 Mb of PC RAM.

specifically for use with EMS
boards, are now becoming avail-
able. And a wide variety of
other packages, including win-
~ dowing, spreadsheet,
database and CAD

\ applications, will
\ soon follow.

\ A Super Bonus.
RAMpage!
includes AST’s
new SuperPak™ utility
software. Designed specifically
to operate in expanded memory
environments, it allows you to
spool print jobs and create
multiple RAM disks for added
performance.

Don't let your valuable byte-
hungry applications starve.
Get RAMpage! today. For
more information call our
Customer Information Center
(714) 863-1333.

\

.Or write, AST Research, Inc,
2121 Alton Avenue, Irvine,
California 92714
TWX: 753699 ASTR UR.

Specifications
* For use withIBM® PC, PC-X1, 3270 PC
and compatibles.

* Up to 20 Mb expanded memory per
board—8.0 Mb total per system.

* Socketed and user upgradeable with
256K DRAMS.

* Fully compatible with Lotus EMS 3.0.

* Enhanced EMS design for greater per-
Sformance with enhanced EMS software.

* AST Expanded Memory Manager
software standard.

* New SuperPak™ utility software standard.

AST

RESEARCH INC. —_—
RAMpage! and SuperPak trademarks S, &
of AST Research, Inc. Lotus and 1-2-3 ﬁ%ﬂ~ E
istered trad ks and hony . a
demark of Lotus Devel s,
By

Ashton-Tate, IBM registered trade-
mark of International Business
Muchirnes Corp.
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Now EVEREX is the only source you need for PC

peripherals.

When EVEREX looked at users’ needs and requirements from the
IBM PC we saw two very common concemns -- compatibility and
service. In response to your needs, we've engineered the TOTAL
SOLUTION, a complete line of add-ons and add-ins for expanding

your PC.

Buying from separate sources can mean getting passed
between suppliers when a problem arises. Suddenly, each one
insists that it's the other supplier’s fault. EVEREX is a ONE-STOP _,
SHOP that delivers the performance, compatibility, and service you
need to get the highest productivity from your computer
investment. You know your graphics board will work with your
multifunction board and all you other peripherals, because they're

all made by EVEREX.

We're the TOTAL SOLUTION for all your IBM PC peripheral

needs. EVEREX offers you more!

| GRAPHICS

eThe EDGE™ is a monochrome and color video adapter
that goes up to 720 x 384 pixel resolution on a TTL
monochrome monitor, and gives you full color capability
too. List price $399.

*The GRAPHICS EDGE™ is a color and monochrome
video adapter that offers up to 640 x 400 pixel resolution
and can support three monitors simultaneously. List price
$499.

..And back by popular demand...

*EVERGRAPHICS™ high-resolution, low-cost
monochrome adapter with printer port and light pen
interface. List price $289.

*GRAPHICS PACER™ monochrome adapter and floppy
disk controller. List price $S389.

All the EVEREX graphics boards offer 132 column by 44
row extended display for Lotus 1-2-3 and other popular
programs.
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 MULTIFUNCTION |

®MAGIC CARD™ offers 0-384K user-addressable RAM, a
printer port, game port, and 9-pin serial port, plus a
clock/calendar with battery backup and four valuable
software packages. List price $185.

*MAGIC CARD II™ has all the features of the MAGIC
CARD, plus a 25-pin second serial port and the ability to
use 64K or 256K RAM chips. List price $199.

®MAGIC CARD AT™ packs a full two megabytes of user-
adressable RAM, in addition to two serial ports, a parallel
printer port, a game port, and the four software packages.
List price $330.

...For Memory Only...

eMINI MAGIC CARD™ holds up to 576K user-addressable
memory, and can use either 64K or 256K chips. List price
$99.

®RAM 2500™ uses 265K RAM chips to add two and a half
megabytes of user-addressable RAM to the IBM AT and
compatibles. List price $250.

*RAM 3000™ adds three megabytes of user-selectable
RAM to the AT and compatibles; uses 64K or 256K chips.
List price $280. {

All buand prices are for standanl zera RAM configuration - populated boards available.



STORAGE

eEVERDISK™ hard disk drives; list price $1195 for 10MB,

$1395 for 20MB.

*EXCEL STREAM-20™ streaming tape cassette drive,
backs up 5 megabytes per minute and does file-by-file
restore from a mirror image backup. List price $995.
*EXCEL STREAM-60™ has same features plus higher
capacity, and uses quarter-inch cartridges for greatest
interchangeability. List price $1345 internal, $1595
external.

eEXCEL STREAM-100™ has top capacity in an external
box that can be shared among several PCs. Shielded
round cable cuts signal interference. List price $1897:
additional half-size controller cards $159 each.
eQIC-FLOPPY™ streaming tape and floppy drive
controller. Shipped standard with the Excel Stream-20;
available separately at list price $159.

oFULL-SIZE, HALF-SIZE, AND SLIMLINE™ EXPANSION
CHASSIS with shielded round cables and no wait states.
List price $987 each.

Only EVEREX offers you the highest
price-performance value across a full line of
peripheral products. To start getting the TOTAL
SOLUTION for your PC. call us today for an
EVEREX dealer near you.

1-800-821-0806
1-800-821-0807 (in california)

Remember... we're EVER for EXcellence.

The Edge. Graphics Edge. Evergraphics. Graphics Pacer. Magic Card. Magic Card 11,
Magic Card AT, Mini Magic Card. RAM 2500 AT, RAM 3000 AT. Everdisk. Excel Stream-
20. Excel Stream-60. Excel Stream- 100. QIC-Floppy. and Slimline are registered
trademarks of EVEREX Systems. Inc.

IBM PCand AT are registered trademarks of International Business Machines Corp.

Lotus 1-2-3 is aregistered trademark of Lotus Development Corp.

Inquiry 134 for End-Users. Inquiry 135 for DEALERS ONLY.

R —— k§VE RE * ® 47777 Warm Springs Blvd. Fremont CA 94539 (415) 498-1111
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ASYST high-resolution graphics now include error
bars, labels, axes, grids, and multiple colors.

ASYSTaxonometric plots simplify analysis of
complicated 3-dimensional surfaces.

Contour plotting adds an alternative approach to
meaningful 3-D representation.

Copyright 1985 by Macmillan Software Compony

New color graphics enhance comparison of
experimental data with filtered data.

SYS 1 adds new muscle.

More hardware support,:
capabilities for the I

ASYST™ Scientific Software turns your
IBMPC, XT,™ AT, or compatible into a
complete scientific workstation. And
now it's even more versatile, with:

« Expanded analysis capabilities

« High-resolution color graphics

» GPIB/IEEE-488 hardware support

« Axonometric and contour plotting

+ Additional A/D hardware support

Minicomputer speed and precision—
at a fraction of the cost.

ASYSTon an IBM PC does a 1024-pt.
FFT in less than 3 seconds (as fast as

1.2 on some compatibles). For the same
task, an optimum performance routine
on a DEC 11/23 + minicomputer using
FPF 11™ took 2 seconds—at 5 times

the price!

Built-in routines. Full programmability.
Straightforward, pre-programmed com-
mands, such as XY.DATA.PLOT, FFT, and
A/D.IN, put you intotalcontrol right
away. Commands con be used interac-
tively, or combined and modified as
needed—from simple macros to fully
customized programs. And all com-
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mands co-reside in memory—no disk
shuffling.

ASYST is four separate,
fully-integrated modules:

Module 1: System/Graphics/Statistics
establishes the environment. It provides
basic mathematics operators, descriptive
statistics, array manipulation and control,
automatic plotting and color graphics
support (including IBM standard/
enhanced and Hercules boards), a text
editor, file I/O, and a built-in program-
ming language.

Module 2: Analysis reduces and
analyzes data. Includes eigenvalues,
eigenvectors, polynomials, ANOVA,
axonometric and contour plotting, least
squares approximations, curve fitting,
convolutions, integration, differentiation,
smoothing, and fast Fourier transform.

Module 3: Data Acquisition allows
communication with lab equipment and
analog signal sources. Includes A/D
and D/A conversions, digital /O, timing,
and triggering. Supports standard inter-
face boards including IBM DACA.

more analvsis

M PC. -

Module 4: GPIB/IEEE-488 allows

additional interfacing to some 10,000

instruments through a variety of plug-in
cards.

« Purchase Module 1 alone—or with
any combination of the other modules—

to tailor the system to your specific

applications.

Try ASYST for 30 days. For details, call
(800) 348-0033; in NY, (212) 702-3241.

MACMILLAN SOFTWARE CO.
An Aftiliote of Mocmillan Publishing Company
866 Third Avenue, New York, NY 10022
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Our can's image, or “icon,” as the fancy
dudes have it, together with similar im-
ages, offered the potential for a universal
language or symbolic system. The day was
coming when a local girl in Kathmandu,
encountering a new computer for the first
time, could scan the images on the screen
and have a fighting chance to figure the
thing out.

Alas. no longer. Through the leger-
demain of Apple Computer’s forensic
wizards, Apple has taken possession of
the family garbage can, or, at least, its im-
age (InfoWorld. October 7, 1985, quoting
Michael Reichmann, vice-president of de-
velopment and marketing for software
maker Batteries Included of Toronto, in an
article entitled “Apple Forces GEM
Change”—"Things like the trash canicon,
the disk icons. . .are going to have to
go. .. .Apple is going after everybody.
Commodore and Amiga, Microsoft for
Windows. . . ).

Ancient wisdom hasit that "Those who
do not exercise their rights lose them.”
One might hope that someone would
challenge this blatant image grab.

Alas, the might of Apple’s battle-
hardened batallions of legal talent is
renowned. Before their unsurpassed
prowess, legal skills, and unbridled feroci-
ty, huge corporations quake and slink
away.

Thus, we envision a world in which every
garbage can bears the legend "Visual Im-
age Property of Apple Computer,” or, as
is inevitable, shortened forms thereof.

The cloud might yet have a silver lining.
We might yet have a blessing in disguise
if. every time we saw Apple’s name on a
garbage can, we resolutely undertook to
exercise and defend those of our rights
remaining.

Be that as it may. we have no alternative
but to comply with rights legally ap-
propriated. [ am off now to paint the bit-
ter legend on my family garbage can: "Im-
age of Apple Computer.”

Dick BELL
Bodega, CA

MutLtiBus 1l VERSUS VMEBUS
I thought your special edition, Inside the
IBM PCs. was exceptional. The information
contained within the magazine serves as
an excellent piece of reference material.
1 would. however, like to take issue with
G. Michael Vose's comments in his edi-
torial “Intel and Future IBM PCs”

Mr. Vose states that the VMEDbus is bet-

ter suited for single-processor applica- |
tions. Both bus architectures (Multibus 1l |

(continued)

The most flexible
printet-sharing device
you can buy is from

Introducing the new Model 528DB multiport controller. It will
let eight users automatically share one printer, or in multiple
printer applications, let users code-select a specific printer
or contend for the first available printer. Fiexible, user-
selectable features include: the number of printers versus
the number of computers, printer select code, CTS/DTR or
XON-XOFF handshaking, operating mode, form-feed mode,
header-page message, disconnect time-out, and baud
rates. To set up, simply connect the multiport between
your computers and printers. It interfaces easily with any
RS-232C serial device. Model 528DB with 9 ports, $659.

{ megabyte bufter

BAY TECHNICAL ASSOCIATES, INC.

DATA COMMUNICATIONS PRODUCTS

800.523-2702

Highway 603, P.O. Box 387, Bay Saint Louis, Mississippi 39520
Phone: 601-467-8231 Telex: 910-333-1618 (BAYTECH)
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and VME) are capable of multiple bus
masters coexisting within one system. In
fact, the flexibility afforded to the VME
system designer in the choices for bus ar-
bitration between bus masters is greater
than that afforded to the Multibus I
system designer.

As Mr. Vose notes in his editorial, "Many
of the high-end supermicros are MC68010-
based machines” with the preferred bus

architecture being the VMEbus. Sun,
Apollo, and even IBM have introduced
products (systems) based on VME. When
IBM wants to get some real throughput
from a computing system, it, too, relies on
the 68000 (the IBM 3270 PC). | invite Mr.
Vose to a meeting of the Chicago chapter
of the VITA (VME International Trade
Association) user group. At the last
meeting, a VME system was demonstrated

=-. 380 m‘:‘:‘:‘;’f}:’u PC-

$14.95

Why waste time digging

Templates Now Available—
through cumbersome manuals 1BM PC/XT* and COMPAQ*:

How to Order.
To order by credit card call

for operating commands?

computer commands at your
fingertips for the BM* PC,
PC-XT, PC-AT, AT&T,*®
Compagand Apple® Ile.
You'll have quick reference

board with a PC-DocuMate
template.

two-sided templates are made
of durable, non-glare plastic.
Satisfaction is guaranteed—
fully—or your money back.

‘Name

PC-DocuMate™ templates put S

Please send (Quantity and format)

DOS/BASIC (3.0 & 3.1) e 1:2-3 o

Framework e MultiMate o
WordStar e WordStar 2000+ e
EasyWriter Il e MULTIPLAN o
PeachText 5000 ¢ SUPER CALC3e
TURBO Pascal e« WordPerfect o
VOLKSWRITER DELUXE e

for needed commands, options Do-lt-Yourself.
and formats right on your key- PC/AT*: DOSBASIC (3.0 & 3.1) e

dBASE III e 1-2-3 ¢ WordStar

2000+ ® Symphony ¢ WordPerfect o

MultiMate. o Do-It-Yourself.

Our professionally designed, o1g1x: dBASE 11l e 1.2-3 «

WordStar 2000 + e WordPerfect.
Apple Ile*: AppleWriter I o
WordStar e VisiCalc e dBASE I o
Quickfile e Do-lt-Yourself.

ymphony ¢ dBASE Il ¢ dBASE IlI ¢

1-800-762-7874

(In NC call 919-878-3600)

Or mail us yourpersonal check,
money order or MasterCard/Visa/
American Express information.

NC residents include 4.5% sales
tax. Pleaseadd $1.50 for shipping
and handling per order. (Foreign
orders, except Canada, add $15.00
perorder).US fundsonly. NoCODs.

Our Guarantee: Use your template
for 20 days. If you are not complete-
ly satisfied retur it to us (undam-
aged) for a full refund.

> ‘4 )

Systems Management Associates

3325 Executive Drive, Dept. Y-2
Raleigh, North Carolina 27609

templates to:

Address

City

State

ZIP

[0 MasterCard
O American Express
[J Visa

Card No.

Signature

. Exp. Date
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with seven CPU masters all running con-
currently.

Last but not least, Mr. Vose compares
the architecture of the 68000 to that of
the VAX ("partly due to the 68000's
similarity to Digital Equipment Corpora-
tion's VAX hardware. . .”). Actually, the
68000 architecture more closely resem-
bles that of the DEC PDP-11. The National
Semiconductor 32032 architecture is
closer to the DEC VAX than the 68000 is.

We have all heard about the problems
associated with the intel 80286 running
in the protected mode. To date, I have not
seen one operating system that operates
in this mode. To this end, Mr. Vose’s com-
ment that Motorola design engineers have
met their original design goals on the
MC68000 family is true. All modes on the
68000 work.

GARY A. SHADE
Elk Grove Village, IL

G. Michael Vose replies:
I thank Mr. Shade for his comments on
our IBM special issue.

I did not claim, however, that the
VMEbus is "better suited for single-pro-
cessor applications” (his phrase). 1|
argued that the bus is “nicely suited” to
these architectures. My point was that
the VMEbus can be used in low-cost, sin-
gle-processor systems or in multipro-
cessor systems, while Multibus Il is strict-
ly a multiprocessor bus. This VMEbus
flexibility characterizes Motorola's ap-
proach to hardwarefsoftware design, but-
tressing my contention that Motorola and
Intel have distinct corporate mindsets to
solving problems.

Look for a two-part article comparing
the VME and Intel buses in future issues
of BYTE.

Mr. Shade is correct that the 68000
more closely resembles the architecture
of the PDP-11 than the VAX, which I was
aware of but misstated.

CALCULATING 7
I read with interest the recent articles on
calculating transcendental numbers.
“Computing Pi” by David J. Crawford (May
1985, page 433) contained an algorithm
for computing 7 using an infinite series,
or Taylor expansion, that Crawford noted
was “virtually useless” because the rate
at which it converges on the true value of
w declines rapidly. | was interested in see-
ing how bad this convergence problem
was at the extreme, so | converted Craw-
ford's program to FORTRAN (with some
modifications) and ran it on a Digital
(continued)



% The C for Microcom

puters

AZTIEC

14 —

-’! = E =2 PC.DOS, MS-DOS, CP/M-86, Macintosh, Amiga, Apple 11, CP/M-80; Radio Shack
Commodgre, XENIX, ROM, and Cross Development systems

MS-DOS, PC-DOS, CP/M-86, XENIX,
8086/80x86 ROM

Manx Aztec C86
A compiler that has many strengths . .. quite valuable
for serious work”

Computer Language review, February 1985

Great Code: Manx Aztec C86 generates fast executing
compact code. The benchmark results below are from a
study conducted by Manx. The Dhrystone benchmark
(CACM 10/84 27:10 p1018) measures performance for a
systems software instruction mix. The results are with-
out register variables. With register variables, Manx,
Microsoft, and Mark Williams run proportionately faster,
Lattice and Computer Innovations show no improve-
ment.

Execution  Code
Time Size

Compile/
Link Time

Dhrystone Benchmark
Manx Aztec C86 3.3 34 secs 5,760
Microsoft C 3.0 34 secs 7,146
Optimized C86 2.20) 53 secs 11,009
Mark Williams 20  56secs 12,980
Lattice 2.14 89secs 20404

93 secs
119 secs
172 secs
113 secs
117 secs

Great Features: Manx Aztec C86 is bundled with a powerful
armay of well documented productivity tools, library routines
and features.

Optimized C compiler
AS86Macro Assembler
80186/80286 Support
8087/80287 Sensing Lib
Extensive UNIX Library
Large Memory Model

Z (vi) Source Editor <
ROM Support Package < INTEL HEX Utility <
Library Source Code < Mixed memory models <
MAKE, DIFF, and GREP -c  Source Debugger

One year of updates ¢ CP/M-86 Library -c

Symbolic Debugger

LN86 Overlay Linker
Librarian

Profiler

DOS, Screen, & Graphics Lib
Intel Object Option

CP/M-86 Library <

Manx offers two commercial development systems,
Aztec C86-c and Aztec C86-d. Items marked -c are
special features of the Aztec C86-c system.

Aztec C86-c Commercial System  $499
Aztec C86-d Developer’s System  $299
Aztec C86-p Personal System $199
Aztec C86-a Apprentice System $49

All systems are upgradable by paying the difference
in price plus $10.

Third Party Software: Therearea number of high qual-
ity support packages for Manx Aztec C86 for screen
management, graphics, database management, and soft-
ware development.

C-tree $395
PHACT $250
HALO $250 Amber Windows $59
PRE-C $395 Windows for C $195
WindScreen $149 FirsTime $295
SunScreen $99 CUtil Lib $185
PANEL $295 Plink-86 $395

Greenleaf $185
PC-lint $98

MACINTOSH, AMIGA, XENIX,
CP/M-68K, 68k ROM

Manx Aztec C68k
“Library handling is very flexible ... documentation is
excellent ... the shell a pleasure to work in ... blows
away the competition for pure compile speed . . . an ex-
cellent effort.”

Computer Language review, April 1985
Aztec C68k is the most widely used commercial C com-
piler for the Macintosh. Its quality, performance, and
completeness place Manx Aztec C68k in a position be-
yond comparison. It is available in several upgradable
versions.
Optimized C
Macro Assembler
Overlay Linker
Resource Compiler
Debuggers
Librarian
Source Editor
MacRam Disk -c
Library Source -c

Creates Clickable Applications
Mouse Enhanced SHELL
Easy Access to Mac Toolbox
UNIX Library Functions
Terminal Emulator (Source)
Clear Detailed Documentation
C-Stuff Library

UniTools (vimake,diff,grep) -c
One Year of Updates -c

Items marked -c are available only in the Manx Aztec
C86-c system. Other features are in both the Aztec C86-d
and Aztec C86-c systems.

Aztec C68k-c Commercial System $499 |

Aztec C68d-d Developer’s System
Aztec C68k-p Personal System $199
C-tree database (source) $399

AMIGA, CP/M-68k, 68k UNIX call

$299

Apple I, Commodore,
65xx, 65C02 ROM

Manx Aztec C65

“The AZTEC C system is one of the finest software
packages I have seen”

NIBBLE review, July 1984

A vast amount of business, consumer, and educational |

software is implemented in Manx Aztec C65. The quality
and comprehensiveness of this system is competitive
with 16 bit C systems. The system includes a full optim-
ized C compiler, 6502 assembler, linkage editor, UNIX
library, screen and graphics libraries, shell, and much
more. The Apple Il version runs under DOS 3.3, and
ProDOS, Cross versions are available.

The Aztec C65-¢/128 Commodore system runs under
the C128 CP/M environment and generates programs for
the C64, C128, and CP/M environments. Call for prices
and availability of Apprentice, Personal and Developer
versions for the Commodore 64 and 128 machines.

Aztec C65-c ProDOS & DOS 3.3 $399
Aztec C65-d Apple DOS 3.3 $199

Aztec C65-p Apple Personal system $99 |

Aztec C65-a for learning C $49
Aztec C65-c/128 C64, C128, CP/IM $399

Distribution ofManx Aztec C

In the USA, Manx Software Systemsiis the sole and ex-
clusive distributor of Aztec C. Any telephone or mail
order sales other than through Manx are unauthorized.

Manx Cross Development Systems

Cross developed programs are edited, compiled, assem-
bled, and linked on one machine (the HOST) and trans-
ferred to another machine (the TARGET) for execution.
This method is useful where the target machine is slower
or more limited than the HOST, Manx cross compilers
are used heavily to develop software for business,
consumer, scientific, industrial, research, and education-
al applications.

HOSTS: VAX UNIX ($3000), PDP-11 UNIX ($2000), MS-
DOS ($750), CP/M ($750), MACINTOSH ($750),
CP/M-68k ($750), XENIX ($750).

TARGETS: MS-DOS, CP/M-86, Macintosh, CP/M-68k,
CP/M-80, TRS-80 3 & 4, Apple 1I, Commodore C64,
8086/80x86 ROM, 68xxx ROM, 8080/8085/Z80 ROM,
65xx ROM.

The first TARGET isincluded in the price of the HOST
system. Additional TARGETS are $300 to $500 (non
VAX) or $1000 (VAX).

Call Manxforinformation on cross development to the
68000, 65816, Amiga, C128, CP/M-68K, VRTX, and
others.

CP/M, Radio Shack,
8080/8085/Z80 ROM

Manx Aztec CII
“P've had a lot of experience with different C compilers,
but the Aztec C80 Compiler and Professional Develop-
ment System is the best I've seen.”

80-Micro, December, 1984, John B. Harrell 11l

Aztec C II-c (CP/M & ROM) $349
Aztec C II-d (CP/M) $199
C-tree database (source) $399
Aztec C80-c (TRS-80 3 & 4) $299
Aztec C80-d (TRS-80 3 & 4) $199

How To Become an Aztec C User

To become an Aztec C user call 1-800-221-0440 or call
1-800-832-9273 (800-'EC WARE). In NJ or outside the
USA call 201-530-7997. Orders can also be telexed to
4995812,

Payment can be by check, COD, American Express,
VISA, Master Card, or Net 30 to qualified customers.

Orders can also be mailed to Manx Software Systems,
Box 55, Shrewsbury, NJ 07701.

How To Get More Information

To get more information on Manx Aztec C and related
products, call 1-800-221-0440, or 201-530-7997, or write
to Manx Software Systems.

30 Day Guarantee

Any Manx Aztec C development system can be return-
ed within 30 days for a refund if it fails to meet your
needs. The only restrictions are that the original pur-
chase must be directly from Manx, shipped within the
USA, and the package must be in resalable condition.
Returned items must be received by Manx within 30
days. A small restocking fee may be required.

Discounts

There are special discounts available to professors,
students, and consultants. A discount is also available on
a “trade in” basis for users of competing systems. Call for
information.

Inquiry 202

To order or for information call:

800-221-0440

UNIX s a registarad TM of Boil Laboratories, Lattice TM Lattica Inc., C-iree TM Faircom, Inc., PHACT Ta4 PHACT ASSOC.,CI melxln 86 TM Computer Innovitions, Inc., MACINTDSH, APPLE TM APPLE. INC.. Pre-C. PLINK 86, TM PHOENIX, HALO TM Madia Cybernstics,

Inc., C-tarp, PCint TM GIMPLE Sotware, Windscreen, SunScreen TM SurfTec, PANEL TM Roundhill Camputor Systems Lid., WINI

FOR € T™ Crealive Solutions. XENIX, MS TM MICROSOFT INC , GP/M TM DRIPAMIGA. C84, C128 TM COMMODORE tnf




LETTERS

0:10:24 MONTR EXECUTE PLFOR
0:10:30 USER [LNKXCT PI execution]

0:10:31 USER
0:59:38 USER
1:48:45 USER
3:07:28 USER
4:04:03 USER
4:54:16 USER
6:17:40 USER
8:08:54 USER
14:38:17 USER 800,000,000
21:16:53 USER 900,000,000
1:21:55 USER 1,000,000,000

ITERATION

100,000,000
200,000,000
300,000,000
400,000,000
500,000,000
600,000,000
700,000,000

Pl
0.31415926435897970D + 01
0.31415926485897915D + 01
0.31415926502564646D + 01
0.31415926510897982D + 01
0.31415926515898004D + 01
0.31415926519231336D + 01
0.31415926521612244D + 01
0.31415926523397977D + 01
0.31415926524786870D + 01
0.31415926525897955D + 01

1:21:55 USER CPU time 7:24:21.59 Elapsed time 25:11:24.33

Richard Wilton (July 1985, page 192). The
mission design and operations manager
of this effort, Henry Harris, was an invited
speaker at the 1985 Rochester FORTH
Conference, which‘was held in June. How-
ever, | was disappointed to find no men-
tion of Henry in the article, save for two
bibliographic references.

| don't wish to downplay Richard Wil-
ton's contribution to this project, but [
think that it is important to realize that he
was a consultant working under Henry's
and others’ direction. | appreciate the dif-
ficulty in delineating an individual's con-

Figure |: Reader Hyde's  calculation batch log.

Equipment Corporation mainframe. I ran
it for one billion iterations, which took over
7 hours of CPU time and more than 24
hours to run. [ have included the batch log
(figure ). You can see that after one billion
iterations, the value of 7 is accurate to
only eight places. [ would have to say that
this simple, elegant method for calculating
w is totally useless for practical calcula-

tions, but it is a clearly understandable

method on a theoretical level. Thank you
for this type of article.

JAMES F. C. HypE 111

Missoula, MT

WHERE CREDIT IS DUE
It was with great interest that | read
“Microcomputers in NASAs SIR-B" by

tribution to a group project, but it is always
important to give credit.

LAWRENCE P. FORSLEY

Rochester FORTH Conference Chairman

Rochester, NY

NOTES ON NORMAL

DISTRIBUTION

1 wish to thank the readers of BYTE who

took the time to comment on my article

("Simulating the Normal Distribution,” Oc-

tober 1985, page 137). The list that follows
(continued)

The Right Tax Software Decision

The Tax Surgeon II - only $89°

The “Tax Surgeon II” from TAXbyte, Inc., the people who DEALER INQUIRIES INVITED
provide tax software to tax professionals, goes to work on For Faster Service, call 309-764-7245
your return the moment you input data. __ Send add'l. information __$995.00 TAX COMMISSIONER
‘ * - NOT COPY PROTECTED
The Tax Surgeon Il Features: || — g%gpgys &%ﬁ-gg?ggON - Professional version for rapid
e Simple fill-in-the blanks entry Each of the 5 returns can be computation and printing of
e Full screen display of a fascimile form modified and updated as thousands of returns. Laser
* Automatic calculations and carry forward computations of many times as necessary. printing available.
preprogrammed math and tax tables | __ *Add $10.00 for UPS One
e On screen “help” messages to guide you through tax maze | Day Service
® Prepares and prints up to 5 returns |
e Prints on standard government 1040 page 1 and 2 forms - Name
all other forms computer generated (IRS approved) reme=:
Requires IBM-PC, XT, AT, or PCjr (DOS 2.XX or 3.XX) |r Address
or 100% compatible computer. | @ T T
Check cop VISA MC
Prepares and Prints: l
1040 SCH ES *F2106 F4136 F6251 | T Expires
SCH A SCHF F2119 F4255 F6252 | '
SCH B SCH G F2210 *F4562 W2 List | Swnature
*SCH C SCHR F2441 F4797 | Tax Software Since 1981
SCHD *SCH SE F3468 F4835 | ]  ‘Theright tax software decision”
*SCHE SCH W F3903 F5695 | - TAXbyte, inc.
*Will prepare multiple schedules. [ Lo, (1380%1) ?{;’,‘, I;;Z—;ue Moline, IL 61265
| I
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It’s still a great system—in
perfect condition. But now you're
ready to make a deal on your IBM
PCor XT

Maybe your business needs
have grown, or your new appli-
cation package runs too slow.

Don’t dump your present IBM
system. Red River Technology has a
better offer—ATlas—a single-board
plug-in package that transforms g
your IBM PC or XT into
asuper-AT. y

ATlasisn’t a semi- %
compatible plug-in card, ¥
but completely trans-
forms your PC or PC XT
into a100% IBM PC AT
compatible system.

Consider these features:

* 8 or 10 Mhz 80286
CPU. 50-100% more perfor-
mance than IBM’s PC AT (switch
selectable—6, 8, or 10 Mhz)

¢ [EEE 802.3 standard LAN
option on the base board (your
choice, StarLAN or Ethernet)

¢ |IBM compatible serial port
¢ |IBM compatible parallel port
* 512K memory standard,
expandable to 1.0 megabyte without
using precious IO expansion slots
e Three 8-bit slots, use more
of your existing add-in boards
® Five CMOS VLSI gate arrays
eliminate over 60 chips to lower
power consumption and improve
reliability
® CAD based design, highest
quality multi-layer board
2, ® [nstalls in 10 minutes
., With nothing but a
S8 regular screwdriver.
. Red River Tech-
3 nology has defined
J state-of-the-art in board-
level computers. So don't take

" someone else’s best offer for your
IBM PCorXT. Red RiverTechnology

believes an upgrade path should
not be a dead end.

For more information on the
ATlas single-board computers, call
us today, at 817-571-5714.

Kits From $199
Assembled and

Tested Boards From $1295

Complete System CALL

CALL 817571-5714

Quantity discounts available. Bealer and
OEM inquiries welcome. Other unique 8088
and 80186 boards also available. Write
fordetails.

TERMS: VISA. MASTERCARD, AMERICAN EXPRESS,

CHECK. MONEY ORDER. $5 SHIPPING AND HANDLING
PER ORDER. TEXAS RESIDENTS ADD 6% SALES TAX.

N

l

Red River Technology, Inc.

Red River Technology, Inc., BFW West,
4001 W. Airport Fwy., Suite 500,
Bedford, Texas 76021

113M is a registered trademark of International Business Machines Corporation. ATlas is a trademark of Red RiverTechnology, Inc.
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Reliability
is your obvious first requirement in with industry standards. All Ven-Tel
this vital link between your product  modems utilize the industry stan-

and the outside world. At Ven-Tel dard “AT” command set, guaran-
—with 12 years experience and teeing compatibility with virtually all
millions of modems designed and types of software.And every Ven-Tel
shipped—we don't take reliability custom modem is fully compatible
for granted...so you can. with our complete line of standard

desktop and PC internal modemes.
We also meet Bell 212A and
CCITT V.22bis standards in speeds
up to 2400 baud.

take agood

o
i
§ lm_l
I;ﬂ

H

-1
-
Quick Turnaround

is more than a phrase to us. We've
built a reputation for meeting prod-
uct deadlines among some of the
nation’s largest and most demand-
ing manufacturers. From startto
finish in as little as 90 days, Ven-Tel
can help you get your product to
market quickly. You can even begin
development using our standard
modules while your design is
being finalized.




absolutely,
needreliable
modems...

TR
Y

St 'r_:n.__"‘:"
e
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Customizing Compact Size Competitive
your modem is your choice. From is an important requirement in il
our standard off-the-shelf boards,to  applications like credit check ter- Prlc.ng
complete custom design, to licens-  minals, portable computers and makes the Ven-Tel custom modem
ing our proprietary CMOS chip trouble monitors.Ven-Tel modem package one definitely worth looking
design (for quantities in excess of ~ density is state-of-the-art to provide  into. For quotations based on your
100000 annually),we guaranteethe  excellent “real estate” value, with modem specs or a discussion with
right modem solution based on complete auto-dial/auto-answer, our experienced OEM sales engi-
your deadline, design and volume AT compatible, 212A modems— neers, call 800/538-5121 (outside
requirements. Custom hardware in as little as 12 square inches. California). In California, call
configurations and firmware give With power requirements as low 408/727-5721.0r contact us for our
you maximum freedom for inte- as 500mW\, custom modem brochure:
grating the modem into your overall Ven-Tel, OEM Products Division,
product design. 2342 Walsh Avenue,

Santa Clara, CA 95051.

Inquiry 344
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Computers For The Blind

Talking computers give blind and visually impaired
people access to electronic information. The question
is how and how much?

The answers can be found in “The Second Beginner’s
Guide to Personal Computers for the Blind and Visu-
ally Impaired” published by the National Braille Press.
This comprehensive book contains a Buyer's Guide
to talking microcomputers and large print display
processors. More importantly it includes reviews,
written by blind users, of software that works with
speech.

Send orders to:

National Braille Press Inc., 88 St. Stephen Street
Boston, MA 02115, (617) 266-6160

NBP is a nonprofit braille printing and publishing house.
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is in response to the points made by the

. many readers who wrote to me.

I. Errors. The fourth value in the "Number
of Items” heading in table | on page 138

“should have been 0.144 rather than 0.129.

The variable S3X in line 20 of listing |
on page 138 should be S3, as in line 50.
2. Novelty, I'm sorry if readers inferred
that | claimed to have invented the
method. | hadn't seen it in the popular
computer literature and thought it might

| be useful.

3. Tails. The column quote on page 138

| says. "There is one thing to watch out for:

extreme values.” By examining the tabu-

| lated values for the normal distribution,

and other means, the interested user can
determine exactly what is lost by this ap-
proximate method.

4, Accuracy, The method does not gener-
ate a normal distribution. Even with many

| terms summed, it is but an approximation
| toit. A question that | have not addressed
{ (because I don't know how to) is, "How can

one specify, for a simulation application,

| the accuracy required of a ‘simulated' nor-

mal distribution?”

One simple method is to use some chi-
squared criterion, but the method of the
article yields some pretty good numbers
on that score. Perhaps BYTE readers might .
have suggestions for answers to the
“specification” question.

5. Better Methods. Several of these were
suggested by readers. The most frequently
cited was that of Box and Muller. Daniel

. | Zwillinger provided the BASIC code for
- | its implementation as shown in listing
B

In his letter, Derek Stubbs suggested two

- more methods, one of which I simply

quote without comment: “In BASIC,
M~*LOG(RND/RND) will return a normally
distributed variable with a mean of zero

. and a variance of 2*M*M.”

Finally, it was not my intent to contribute
to the literature of statistics; [ just ran into
something rather neat and wanted to
share it. Nor is it now my intention to be-
come a clearinghouse for information on
the subject. But a lot of thoughtful peo-
ple put considerable effort into drafting
their comments, and it would be a shame
for their work to be wasted. Therefore, I've
got about 20 pages of copies of cor-
respondence on this matter. | make this
offer to your readers:

IF (You are that interested in the subject
AND you send me a very large self-
addressed envelope with a buck’s postage
on it AND you send along 3 bucks for

(continued)



It takes 18.5 seconds to start
MacWrite on a regular 512K Macintosh.
And only 5.5 seconds on the world's
fastest Macintosh—namely, one with
HyperDrive.

To demonstrate the second best
reason to own a HyperDrive, stack fifty
diskettes atop one another. HyperDrive
holds up to that much data without
enlisting outside help from any disk-
ettes at all.

The next demonstration will
require a little imagination. Imagine a
Macintosh with software that protects
your data by copying it onto diskettes.

STA
FOR18.5 SECONDS
THANK YOU.
YOU'VE JUST DEMONSTRATED
THE BEST REASON
TO OWN A HYPERDRIVE.

-

e
[

3 o

A print spooler that lets you go on to
other jobs while your printer is occupied.
And a security program that protects
your files from unauthorized entry.
You've just imagined a Macintosh

with HyperDrive.

The next demonstration requires
no imagination at all. Just stare at your
Macintosh. Since HyperDrive is the
only hard disk that’s installed inside the
Mac, it's the only one that preserves
the Mac's appearance and portability.

But for the most convincing
demonstration of all, perform this
simple operation: Visit an authorized

Apple and MacWrite are trademarks of Apple Computer, Inc. Macintosh is a trademark ficensed to Apple Computer, Inc.

Inquiry 143

1

General Computer dealer. He'll show
you all the reasons why HyperDrive is,
in the words of Macworld, “the hap-
piest marriage of the Macintosh and a
hard disk’

For further details, call us at
(800) 422-0101 or (617) 492-5500*

N\

= GENERAL
COMPUTER

The leading edge starts here.

*In Canada, call our distributor at (800) 565-1267. © 1986 General Computer Corp. HyperDrive, the General Computer Corp. logoand The leadingedge starts here are trademarks of General Computer Corp.
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Listing 1: Reader Zwillinger's Box and Muller BASIC code.

10 MN=5:SD = 1.5 : REM desired parameters
20 X1 = RND(1) : X2 = RND(1)

30 R = SQR( -2 » LOG(X1))

40 T = 2 ~ 3.14159 »X2

50 R1= MN + SD *R+*SIN(T) : R2 =MN + SD*R+*COS(T)
60 REM The mean of R1 and R2 is MN.
70 REM Their standard deviation is SD.

or ARTTFICIAL
INTELLIGENCE

PROLOG V

Interpreter for MS-DOS/PC-DOS

At last! A Prolog with enough muscle to handle
real-world applications for UNDER $100! Discover
why Japan has chosen Prolog as the vehicle for their
“Fifth Generation Machine” project to design
intelligent computers.

CHOOSE FROM TWO GREAT VERSIONS:

PROLOG V-Flus| PROLOG V
$9Q95 $6995

0 More Than 100 Predetined 0 70 Predetined Predicates
Predicates 0 Small Memory Model

0 Large Memory Model (to 640K) 0 Integer Arithmetic

0 Floating Point Arithmetic 0 122-Page User's Manual

o %SO-Palge]UszK;js Manu;l and and Tutorial
utorial plus vance -
Programming Documentation FREE FREE FREK FREE FREE

e eliohos 56 o
oy
a Calls to Co-Resident Programs A{zud:gleslunmh puelcflase of PROVLSG

0 Text and Graphic Screen V-Plus only. Offer wolid through |
Manipulation Morch 311986, A

STANDARD FEATURES ON BOTH:

0 Clocksin & Mellish-Standard 0 Dynamic Memory Management
Edinburgh Syntax. (garbage collection)

oExtensive Interactive Debugging 0 Custom-Designed Binder
Facilities and Slipcase

THE CHOICE OF UNIVERSITIES

Generous university site licenses and an excellent teaching tutorial and
reference quide have made PROLOG V the choice of universities nationwide.
Call for details.

r == PHONE ORDERS: 1-800-621-0852 EXT 468-

O PAYMENT ENCLOSED $ = PROLOG V-Plus 599 95
CA residents add 6% sales tax PROLOG V
UPGRADE ONLY 40 00

o Co-Resident Program Editor

I O CHARGE MY: O MasterCard O Visa gelurr; /acgfly }gzskelle and
30 plus $10 Handling
Card No. Exp. Date
SHIPPING:
Signature $ 500 US.
7.50 Canada
Mr./Mrs./Ms. 10.00 Carnbein
7 Tull awaii Air
Address e e 20.00 Overseas Air
I COD Orders Not Accepted
City/State/Zip 15 day check clearance

for only Ihe iffer
in price plus a
handling charge.

NO RISK OFFER \
Examine the documentation
at our risk for 30 days. If
not fully satisfied, return

with disk slill sealed for

Iul] refund.

//

CHALCEDONY
SOFTWARE

5580 LA IOI.LA BLVD.
SUITE 1.

LA IOLLA CA

92037

(619) 483-8513
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copying fees) THEN (I'll send you copies
of all the neat stuff) ENDIF.

For their efforts, | wish to thank Louis
Baker and Larry Marshall, Joel W. Young
and William Satzer, Derek F. Stubbs, Daniel
Zwillinger, William ]. Coderre, Philip S.
Waid, Moshe Braner, and Ed Sarver.

ARTHUR G. HANSEN
Oak Park, IL

DEBUGGING MATHEMATICAL
THEOREMS

1 would like to thank Dr. John Darlington
for his informative and readable article
("Program Transformation,” August 1985
BYTE. page 201). However, it contains one
statement that certainly needs to be
debugged: "No one feels the need to
debug a mathematical theorem. . . " 1 do.
According to Douglas R Hofstadter's
book. Godel, Escher, Bach: An Eternal Golden
Braid (Basic Books, 1979. page 91). there
are at least 28 published “proofs” stating
that Euclid's fifth (parallel) postulate
follows from the other four.

In spite of good debugging, it is obvious-
ly possible for someone working in one
of the most mathematical aspects of com-
puter science to take some things for
granted and overlook a statement that
sorely misrepresents the way mathematics
is really done. Actually, | really assume that
John Darlington also feels the need to
debug mathematical theorems as well as
BYTE articles.

THOMAS LIGON
Munich, West Germany

John Darlington replies:

1 agree. There is no guarantee of absolute
certainty even in mathematics. Each
“proof’” needs another proof to establish
that the first was conducted correctly,
leading to an infinite regress. In practical
mathematics this infinite regress is re-
placed by social review leading to a
debugging process that can always show
the incorrectness of a proof but never its
complete correctness.

In turn, however, 1 would expect Dr.
Ligon to agree that that existence of for-
mal systems enables practical mathe-
matics to be currently vastly more reli-
able than practical programming. It is this
reliability we are aiming for via transfor-
mation, not absolute certainty. If the for-
mal manipulations are machine-checked
or -generated, then the degree of relia-
bility goes up. Perhaps if we prove our
transformation system correct, we would
be better off as long as we prove the veri-
fication system used and then. . ..

(continued on page 355)



THE DIRECT
BENEFITS OF BUYING
SOFTWARE
& HARDWARE DIRECT

~ FROM LOGICSOFT.

FREE OVERNIGHT DELIVERY.

Buy it today . . . use it tomorrow! At Logicsoft, we know you want your
new product as fast as possible. That's why only Logicsoft ships your
order the same day via Purolator Overnight Courier” . . . at no additional
cost to you! You not only save money, you save valuable time, too.

OUR LOWEST PRICE GUARANTEE.

We're so confident about our low prices that if you can find a lower price we'll
beat it by $107 This offer includes any legitimate advertised price or quote on any
of the hundreds of products we stock. And we stock only the latest versions. All factory
sealed with the manufacturer’s warranty. Our Corporate Accounts Program also offers
attractive volume discounts. And we accept purchase orders from qualified institutions.
They're two more reasons why Logicsoft has become the major supplier of hardware and software to more
than 50,000 companies worldwide, including over 90% of the Fortune 1000.

TOLL-FREE CUSTOMER SERVICE.

Customer service and technical support is only a toll-free call away
before and after the sale. Our customer service representatives can
instantly recall your ordering information from our on-line terminals.
So they can answer your questions quickly and efficiently. Our technical
people are standing by to help answer questions on any product we carry.
Logicsoft gives you much more than great prices and fast delivery. We give
you peace of mind as well.

l||||""|l 'm;ml
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*Applies to order totating over $100. Shipped UPS—free if under $100 (within Cont. U.S.). Due to weight restrictions, systems, printers and monitors are also shipped UPS——free.
'This offer does not apply to items under $100, American Express or Terms orders. In these instances, we will meet any lower price.

To order or receive technical assistance, call our National Hotline: 1-800-645-3491 NY State: 516-249-8440
Customer Service: 1-800-431-9037

Circle #400 on reader service card.



FREE 90-DAY ON-SITE
SERVICE ON ALL SYSTEMS.

On all systems, Logicsoft offers something no other direct distributor does: a free-90-day, on-site service
contract. We've contracted with SORBUS, a Bell Atlantic Company, to service your system—at your facility—
if a problem arises. SORBUS is one of the world's largest and most respected independent computer
maintenance firms, servicing over 325,000 computer installations. Wherever you are. Whatever the problem.
Expert technical assistance is only a phone call away.

I1BM-PC DELUXKE—-$2,229
* 256Kb Ram Memory « Two DSDD 360K Floppy Disk Drives ¢ Half Height 10Mb Internal Hard Disk * Hard
Disk Controller » Five Expansion Slots « IBM-PC Keyboard « 90-Day, On-Site Sorbus
Service Contract » Color Or Monochrome Monitor Available As Option

. A\ 1BM PC/XT—$2,349

» 256Kb Ram Memory « DSDD 360K Floppy Disk Drive « 10Mb Internal Hard Disk

S| « Hard Disk Controller « Eight Expansion Slots « IBM PC/XT Keyboard * 90-Day, On-
== =0 Site Sorbus Service Contract * Color Or Monochrome Monitor Available As Option

18M PC/AT ENHANCED— $3,895

* 512Kb Ram Memory (Exp. to 3Mb) « 1.2Mb Floppy Disk Drive « 20Mb

Internal Hard Disk (Optional 30Mb) « Eight Expansion Slots ¢ Hard Disk

Controller « IBM 84 Key AT Keyboard » Optional 20Mb Stream Tape
Back-up * 90-Day, On-Site Sorbus Service Contract

* Color Or Monochrome Monitor Available

COMPAQ PORTABLE
HARD DISK SYSTEM—$2,495

» 256Kb Ram Memory » DSDD 360Kb Floppy Disk Drive
« 10Mb Internal Hard Disk « Hard Disk Controller « 90-Day,
On-Site Sorbus Service Contract  9” Text/Graphics Monitor Included

COMPAQ PORTABLE 286 MODEL 2—$4,249

* 640K Ram Memory « 1.2Mb Floppy Disk Drive « 20Mb Internal Hard Disk Drive « 80286 Based CPU
* 9" Text/Graphics Monitor Included ¢ 90-Day, On-Site Sorbus Service Contract

COMPAQ PORTABLE DUAL DISK SYSTEMS —$2,239
« 256Kb Ram Memory « Two DSDD 360Kb Floppy Disk Drives ¢ 9" High Resolution
Text/Graphics Monitor Included « 90-Day, On-Site Sorbus Service Contract

comrAa - COMPAQ DESKPRO—-$2,549
» 8086 Board CPU « 256K Ram Memory « 360K Floppy Disk Drive « 10 Mb
Hard Disk * Hard Disk Controller « COMPAQ Dual Mode Monitor « 90-Day,
On-Site Sorbus Service Contract

COMPAQ 286 DESKPRO—$4,349

» 80286 Based CPU « 640K Ram Memory « 1.2 Ms Floppy Disk Drive
» 20 Mb Hard Disk ¢ Hard Disk Controller « COMPAQ Dual Mode
Monitor « 90-Day, On-Site Sorbus Service Contract

i

As Option /
=
5

W

o Jimmical

18M MONOCHROME OPTION 1—$249 Monochrome Graphics Display Card.
AMDEK 310A Monitor; Parallel Port.
18M MONOCHROME OPTION 2—-$349 Monochrome Graphics Display Card. IBM Mono-
chrome Monitor. Paralle! Port.
18M COLOR OPTION 1-$559 Color Graphics Display Card. Princeton RGB HX-12 Monitor. Parallel Port.
18M COLOR OPTION 2—-$659 Color Graphics Card. IBM Color Monitor. Parallel Port.
AT&T 6300 SERIES AVAILABILE.

* No surcharge for MasterCard, VISA, American Express. C.OD., money order or check * PO5s accepted . . . no surcharge (please call for price verification)
* No sales tax on orders shipped outside N.Y. State * Please add 2% for insurance and handling (Int'l orders add'l) * All products covered by mfg's warranty
* We do not bill until we ship.

IBM PC™ AT and PC/XT™ are trademarks and IBM® is a registered trademark of International Business Machines Corporation. COMPAQ® is a registered trademark of
Compaq Computer Corporation.

Circle #400 on reader service card.



SOFTWARE FOR VIRTUALLY
EVERY 1BM-PC APPLICATION.

FREE OVERNIGHT DELIVERY. LOWEST PRICE GUARANTEE. TOLL-FREE CUSTOMER SERVICE.

WORD PROCESSING Friday................. 179 ENERGRAPHICS . ..... $249 P-Linkk86.............. 319
Wordstar ............. $185 pfs: file & pfs: report ... .. 165 PCDraw .............. 219
Wordstar 2000 ......... 259 REVELATION........... 715 Gem Draw (incl. Desk Top). . 95 JUNIOR CORNER
WORDSTAR 2000 PLUS . 305 Revelation Networx (1-4). 1,195 Lotus 1-2-3 Junior .. .. .. $319
Wordstar Pro Pac .. ..... 255 Powerbase ............ 199 PROJECT SCHEDULERS
WORD PERFECT PARADOX. .... Call for Price MICROSOFT PROJECT . $229 MISC. UTILITIES
(New Release) ........ 219 Reflex ................. 59 SuperProject (US)....... 225 FANCYFONT......... $155
Microsoft Word . ... ..... 249 INTEGRATED/ HARVARD TOTAL Wordplus (Oasis) ........ 119
Multimate ............. 245 SPREADSHEETS PROJECT MGR. .. ... $275 pfstproof. .............. 65
MULTIMATE ADVANTAGE 275 LOTUS 1-2-3 (v20) .. ... $319  Project Scheduler 5000 Punctuation & Style. ... ... 99
Volkswriter Deluxe . . . . . .. 159 Enable (New Version). . . . . 355 (Scitor).............. 2gg Quickodelll............ 149
Easywriter 1l/Speller/ Ability ... 299 Project Scheduler Network 395 Quick Report ... B9
Mailer .............. 199 FRAMEWORK Il ... . .. 415 Timeline ............... 275 dGraphlll............. 149
Edix & Wordix .......... 255 Electric Desk........... 209 DT SECMIRED SRR o
Finalword . ............ 209 SYMPHONY ........... 439 LANGUAGESAUTILITES ~ KGraph............... 175
Samna lll.............. 335 Supercalc3............ 185 CONCURRENT PC DOS Ropaille Lo 85
Xy Write Il Plus ......... 219 Maltiplan .. ..o 129 (w/windows) .......... s185 Klext............... 109
Think Tank ............. 125 pfsiplan.. ... 85 PL/L-DR)............. 4gg Clout2.......... e 129
Pfs: Write ... ... 85 FINANCIAL LATTICE C. COMPILER . $275 Cxtended Report Writer ... 119
Sideways ............... 45
DATA BASE MANAGEMENT  DOLLARS AND SENSE . $115 TURBO PASCAL........ $39 PROKEY40........... $89
KNOWLEDGEMAN/2 . .. $329 Managing Your Money ... 115 Pascal Compiler (MS) ... 199  Norton Utilities
CORNERSTONE . ....... 275 Howard Tax Preparer 86 C Compiler (MS) ........ 265 (NewRelease) ......... 59
TmIV .o 199 e Call for Price ~ Cobol Compiler (MS)... . .. 399 SIDEKICK (unprotected). . $65
dBasell .............. 295 GRAPHICS Business Basic (MS) ... .. 309 CROSSTALK XVi
RBASE 5000.......... 355 CHARTMASTER.. ... .. $229 FORTRAN COMPILER (New Release) . ... ... $115
R: BASE 5000 (Runtime) . 255  gjgnmaster ............ 185 (MS).............. $239 Remote............... 109
dBASEIWN............. 379 pisigraph ... g5 C86 C Compiler Smartcom !l ...... ..., 109
CLIPPER (d Base (Computer Innovations). 309 Sideways ............... 45
Il Compiler). . ........ 389 GRAPHWRITER ....... $329  \icrosoft Macro SUPERKEY .. .......... $45
Data Base Manager || DIAGRAM MASTER .. .. $195 Assembler . .......... 109 CopyllPC.............. 39
(alpha).............. 169 Microsoft Chart......... 179 PMate................ 189 DESK ORGANIZER. .. ... $65
ACCOUNTING SYSTEMS
Information Unlimited Open Great Peachtree State of Realworld
Systems Plains Series 8 The Art (MBSI) BPI
Accounts Payable $299 $359 $459 $345 $479 $359 $359
Accounts Receivable 299 359 459 345 479 359 359
Fixed Assets — 359 — 345 — — —
General Ledger 299 359 459 345 479 359 359
Inventory 299 359 459 345 479 359 359
Job Costing — 359 459 345 — — 359
Material Management — 359 — — — — —
Order Eritry/Processing 299 359 — 345 479 359 —
Payroll 365 359 459 345 479 359 359
Report Writer — 359 — — — — —
Sales Invoicing — 359 — 345 479 — —
Purchase Order Entry — 359 — — — — —
TCS Client Ledger System $1195
GNP CPA + Requires 1 23 $379
All prices and policies subject to change without notice.
CAN'T FIND IT? ASK FOR OUR SPECIAL ORDER DEPT.
If you can't find the product you want here or you think it's not available through the mail, ask for our Special Order Department.
There's a good chance we do carry the product (we're adding new ones every day). Or, we can get it for you from one of cur
suppliers—still at our low direct-to-you prices.

[ R — B
) To order or receive technical assistance, call our National Hotline:

110 Bi-County Blvd., Dept. 543 EUROPE: 020-83.48.64

Farmingdale, NY 11735 '_ 800_645_34 9' Telex: 10759 Logic NL

CANADA: 416-283-2354 Mail orders to:

Domestic/Int’l Telex NY State: 516-249-8440 LOGICSOFT EUROPE BV

286903 SoftUR Customer Service: 1-800-431-9037 pb 9460, 1006 AL Amsterdam, Holland

Clunlea LAOOD Arn rasdor camtica rard



PERIPHERALS TO EXPAND YOUR
SYSTEMS & CAPABILITIES.

FREE OVERNIGHT DELIVERY. LOWEST PRICE GUARANTEE. TOLL-FREE CUSTOMER SERVICE.

PRINTERS® Mega Pak (256k) ........ 369 VEN-TEL EVEREX
EPSON Advantage (128k) .. ..... 409 PC Modem Half Card. ... $375 Excel Stream 20 Mb Int.. $639
BRLSEO™ 5 . . . ¥, . 5 $879 I/OPlusl ............. 129 1200 Plus ............. 399 Exce: gtream 28 mg Ilintt . ggg
LQ1500 Sheet Feeder (Cut) 395 EVEREX xcel Stream Xt .
I8 . e e ol 499 Magic Card Il (64K) ... .. $175 : ome“é';E\MORY STORAGE IRWIN
LX-80............... .. 229 STB ) [rwin 110 10 Mb Int. .. .. $595
LX-80 Tractor/Feeder ... .. 30 Chauffeur............. $265 Bernoulli Box (20mb) . . $2,389
RX-100 399 TECMAR KAMMERMAN LABS
Byl . LR, e : The Flight Tape Series
Das. 345 Coptan (600, ..... $189 |, JMOUSE INPUT DEVICES  The Flght Tape Series
FX-185 (New). . ......... 479 Captain (384K). ......... 199 B¢ Mouse w/DR Halo I, . $135 The Fiight Tape Series
JUKI SU'B?,RAZA —_— g275 MICROSOFT 10Mb............. 1,195
g%gg ---------------- 5328 G(L)lliiboc;?:i ga'"' tor Prica Microsoft Mouse (Serial) . $135 MAYNARD ELECTRONICS
................. 3 A0 < : Microsoft Mouse (Buss) ... 135 Maynstream 20 Ext. ... $1,139
NEC iiverboard . . .. Call for Price Maynstream At-20 Int 949
8850 ... o5 .n s $1459 COMMUNICATIONS BOARDS SURGE PROTECTORS SYSGEN i " i
Pinwriter P2 .. .. ... ... 559 AST KENSINGTON MICROWARE Ext 110 Mb $845
Pinwriter P3 ........... 895 ASTHE251-11 $709 Masterpiece ........... ¢95 cxternal IO WD
ORIBATA. | =5 TR, g2l . CURTIS TALLGRASS TECHNOLOGIES
DCA i Tg 4060 w/control
182 Plug & Play. . ... ... $219 |RMA Board........... $839 Diamond .............. $39 Ig w/controller
192 Plug & Play. ........ 349 QUADRAM Emeralde. .. .we'. . . . 491 mcardide... . # . . . $1,495
193 Pug & Play......... 555 Quadiink ............. $339 Sapphire ............... 59 TECMAR
2410 Plug & Play . . .. .. 1,749 Ry . 1oy, . 5% . g - 69 Qic60At ........... $1,275
SILVER REED ast GRAPHICS BOARDS oy D ROE
770 i 5 e I $425 KEYTRONIC BACK-UP SUBSYSTEM
TOSHIBA Pt Ak ¥ & 289 5150 ...l $159 ALLOY
P351 Tractor .......... $175 EVEREX T 5151 (Deluxe) 175 PC Qicstor 30/60 . ... $3,495
R3SV . . = . . e 999 SO Wy e et S0 o% A1 B Microstor 20/20. ... ... 2,275
49, =5 . .o8. .. L 8 L 49 g
1340 449 GI’aDhICS Edge ......... $269 5
""""""""" TheEdge..............249 KAMMERMAN LABS
CITIZEN JUNIOR CORNER Masterflight 10/10. ... $1,795
HERCULES h L g s
“Mnggég .............. $E2'>71% Graphics Card .. ... .. .. $299 Keytronic Junior 5151... $169  Masterflight 60/60. . . . . 3,849
............... ColorCard............. 149 HARD DISK DRIVES SIGMA i
MONITORS* PARADISE SYSTEMS EVEREX Stand Alone Winchester:
AMDEX Multi-Display Card . ... .. $215 Eyerdisk 10 Mb Int. . . . .. $525 _ ope20/45 ... $2675
ColoR300x:.. . .. .8 $245 Modular Graphics Card ... 255 Eyerdisk 20 Mb Int 575 SYSGEN INDUSTRIES
Color500 ............. 389 QUADRAM MAYNARD ELECTRONICS SysgenPlus ......... $2,875
CARERD kg 415 Quadcolor|........... $195 peiloMblInt.......... $539  LOGICSOFT PRODUCTS
O S S LS 359 Quadcolor Il ........... 465 At 20 Mb Int 775 Logichoard (six pak &
12" Green 300G ........ 125 siagmA T e e e gIch P
12" Amber 300A 185 Color 400 (Princet $499 MICROSCIENCE equivl) ... 129
e 2l o g olor 400 (Princeton) . . . 10MbInt............. $495 Logicboard AT (Advantage
12" Amber 310A . ....... 149 g1B 20 Mb Int 525 equiv.
PRINCETON GRAPHICS Graphics Plus II........ $259 MOUNTAIN COMPUTER Logicmodem 12008 (Hayes
RGB HX-12 ........... $429 TECMAR CORP CqUV) e $195
RGBSRI12 ............ 569  Graphics Master ....... $429  Dynamic Disk 10 Mb Ext. $1,475 N
Scan Doubler Board PRIAM CORP T FLOPPY DISK DRIVES
(forSR-12) ... ... ... 185 MODEMS ' Tandon TM-100 360 K
Innerspace Id 40 Ext.. . $1,250
Amber Max-12€E......... 17 HALES o o s165 SIGMA WAL . - 109
QUABRAMT AT % T FRomantntodem 3B . .. . : Prd Disk Kit 10 Mb Int. . $725 e3¢ 55B 360K 1/2Ht.... 95
Quadscreen 17" . ... . s1459 Smartmodem 1200...... 389 pl crass o 572 Toshiba 360 K 1/2 Hit.. . 109
Amberchrome 12”... . ... Lkl 365 TC5525i25Mb Int. ... $849 CDC360K1/2Ht...... 109
TARRN Smartmodem 2400, . ... 639 SEAGATE BACK UP POWER SUPPLIES
1220 - - | Nkl 139, oA S 10Mb 1/2 Ht Int........ $475 DATA SHIELD
620.. ... .. Call for Price 1 "~ 51500 $209 20Mb 1/2 Ht Int........ 495 200Wt.(PC) .......... $249
640.......... Call for Price b0 Modem 12008 ... 259 CARTRIDGE TAPE BACK.UP 300WL(XT)............ 359
MULTI-FUNCTION BOARDS ~ QUADRAM ALLOY 500 Wt (AT). . ... o 559
AST RESEARCH Quadmodem Series . ........ PC Qictape Ext. 70 Mo . $1,749 GRIZZLY
Six Pak Plus (384k) . . . .. $259 Call for Price PCBack Up Ext. 20 Mb . 1,649 200 Wt. (PC) .......... $475
Six Pak Plus (64k) ....... 239 RACAL-VADIC CORVUS 300 Wt (XT). o ooennn e 495
Mega Plus Il (64K). ...... 27552400, PCrmas . &7 . .o $635 The Bank 100 Mb ... .. $1729 500 Wt. (AT)............ 695
“Due to weight restrictions, ’Printers and Monitors are shipped UPS—free. “*Paraliel interface req. . . . Ask sales agent. All prices and policies subject to change without notice.

SOFL

To order or receive technlcal assistance, call our National Hotline:

1-800-645-349

NY State: 516-249-8440
Customer Service: 1-800-431-9037

Circle #400 on reader service card.

110 Bi-County Blvd,, Dept. 543
Farmingdale, NY 11735
CANADA: 416-283-2354
Domestic/Int’l Telex

286905 SoftUR

EUROPE: 020-83.48.64

Telex: 10759 Logic NL

Mail orders to:

LOGICSOFT EUROPE BY

pb 9460, 1006 AL Amsterdam, Holland




FIX-ES AND UPDATES

Mdre on duicksort

- BYTEsBUGS

The QSORT (Quicksort) program in Tim
Field's review of five C compilers for the
Macintosh (November 1985, page 275) is
in error. Source code for the corrected ver-
sion is in listing [. This code is also
available from BYTEnet Listings: the tele-

phone number is (617) 861-9764.

If you run this Quicksort through the
compilers benchmarked by the old ver-
sion, you will get different timings. How-
ever, you won't see a change in their
relative standings. The goal of a bench-

mark is not to test a compiler's ability to
generate a program that efficiently ex-
ecutes a specific algorithm; the objective
is totest its ability to translate the source-
code representation of any algorithm into
efficient machine code.

Listing 1: The corrected version of BYTE's QSORT.

/* sorting benchmark—calls randomly the number of times
specified by MAXNUM to create an array of long
integers, then does a quicksort on the array of longs. The
program does this for the number of times specified by
COUNT.

*/

#include ‘'stdio.h”

#define MAXNUM 100

#define COUNT 10

#define MODULUS ((long) 0x20000)

#define C 13849L
#define A 25173L

long seed = 7L;
long random ();

long buffer [MAXNUM] = {0};

main ()
{
int i, j;
long temp;
i

#include “startup.c”
i
printf (“Filing array and sorting %d times \n""

COUNT); k
for (i = 0;i < COUNT: ++1i)
{
for ( = 0 j < MAXNUM: ++))

{
temp = random (MODULUS);
if (temp < OL)

temp = (-temp);
bufferfj] = temp;

}
printf (“Buffer full, iteration %d \n"", i);

quick (0, MAXNUM, buffer);
}
I
#include “‘done.c”
*/
}
quick (lo, hi, base)
int lo, hi;

long base [];

{
int i, j;
long pivot, temp;

if (o < hi)
{

for (i = lo, j = hi—1, pivot = base [hi] i < }) |

{

while (i < hi && base [] < = pivot)
++10;

while (j > lo && base [j] > = pivot)
- -

if (< )

{

temp = base [i];
base [i] = base [j];
base [j] = temp;

}

temp = base [i];

base [i] = base [hi];
base [hi] = temp;
quick (lo, i — 1, base);
quick (i + 1, hi, base),
}

long random (size)
long size;
{
seed = seed * A + C;
return (seed % size),

}
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DATA INDEPENDENCE
MUCH SMALI

The Age of Data Independence * dawned
about two years ago when IOMEGA
introduced a revolutionary mass storage
device called The Bernoulli Box® Featuring

a unique technology that uses rugged,
removable 10-megabyte cartridges, it freed companies to work
more productively and economically—and was soon recognized
as the decade’s biggest step forward in business data storage.

Today, IOMEGA has taken another giant step. With the
addition of the compact 20-megabyte-per-cartridge Bernoulli
Boxes, in single- and dual-drive versions, the Data Independ-
ence family gets simultaneously bigger and smaller. The new
Bernoulli Boxes double on-line capacity to up to 40 megabytes
and cut the space required to carry and store data cartridges.
They also boast a footprint that is literally half that of the pre-
viousversion, freeing just that much more valuable desk space.

But what makes the new Bernoulli Box so exciting are the
same features that made it the new standard in data
management to begin with.

TRANSPORTABILITY.

The Bernoulli Box cartridges are completely
interchangeable. You're free to take the
cartridge from one and use it in another with
complete confidence. Take it across the hall or mail it across the
continent.

EXPANDABILITY.

Free yourself from the limitations of system

G @ capacity. If you need more, you expand by

buying slim, inexpensive cartridges, not bulky
and costly hardware.

RELIABILITY.

Incredible resistance to shock and vibration
combined with a rugged cartridge format frees
you from concerns about equipment failure,

34 BYTE < FEBRUARY 1986
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MORE GIANT STEPS
~R FOOTPRINTS

PERFORMANCE.

The amazing speed of The Bernoulli Box—
with access times and transfer rates that rival
and often surpass the best hard disk drives—

translates into the best freedom of all: the freedom of 11me And |

now The Bernoulli Box offers users the option of booting from
The Bernoulli Box cartridge with any of the IBM PC or
compatible computers.

L4

SECURITY.

Freeyour sensitive files, such as payroll and
personnel, from unauthorized scrutiny and
free yourself from unnecessary anxiety. Put v
them on a Bernoulli Box cartridge, and put the cartndge where
you know it will be safe.

BE"‘me

Check out the latest Bernoulli Box family members today. More
giant steps towards the complete data independence of
businesses using the IBM PC, XT, AT, most compatibles, and the
Macintosh* ™ Giant steps with very small footprints.

For the dealer nearest you, call 1-800-556-1234, ext. 215. In
California, call 1-800-441-2345, ext. 215.

*The Bernoulli Box for Macintosh is available in a 5-megabyte single-drive version and a
20- megabyte dual-drive version for AppleTalk.”

The Bernoulli Box is a registered trademark of IOMEGA Corporation. Data Independence is a trademark of IOMEGA
Corporation. Macintosh is a trademark licensed to Apple Computer, Inc. AppleTalk is a trademark of Apple Computer, Inc.

[-M=GA

IOMEGA Corporation
1821 West 4000 South
Roy, Utah 84067

Inquiry 170
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When it comes to being FIRST with technology-leading
products Advanced Digital wears its #1 button with pride.
We were FIRST to introduce an 8-Bit, single board S-100
computer...Wewere FIRST tointroduce a 6MHz, 128 KByte
single board computer... We were FIRST to introduce a
6MHz, 128KByte Slave Processor board. Our record of
FIRSTS continues with . ..

® The introduction of MULTI SLAVE —a 3 USER, 8MHz
SLAVE card forthe S-100 Bus systems running Turbo-
Dos™ or NETWORK/OS.”

® The introduction of HDC-2
controller for the S-100 BUS.

& The introduction of SUPER 18, a 16-Bit, S-100 Slave
card for use with Turbo-Dos or NETWORK O/S.

® The introduction of our new ! = 36 ~the FIRST
16-Bit, single board S-100 computerthat performs at
twice the speed of older technologies. Loaded with
features such as on-board floppy disk controller and
up to 1IMByte of RAM, the SUPER 186 is designed to
function as a bus Slave or Master, Advanced Digital's
SUPER 186 permits you to take advantage of vast
libraries of sophisticated applications software.

, the all new hard disk

Again, we were #1 with. ..

® The introduction of E, an IBM PC Multiuser

card with 8088 (8MHz) CPU and 256-768K RAM
on board.

When it comes to selecting your S-100 boards, go with
Advanced Digital - the recognized industry leader.

See your local computer dealer or contact Advanced
Digital today for more information on the new PC-SLAVE;
andthe complete line of S-100 single board computers and
multiuser systems.

Leading
the Microcomputer
Technology

Advanced Digital ® 5432 Production Drive, Huntington Beach, CA 82649 @ Tel. (714) 831-4004 ® Telex 183210 ADVANCED HTBH
Advanced Digital U.K. Ltd. ® 27 Princes St., Hanover Square ® London WIRBNQ @ United Kingdom @ (01)408-0077 @ (01)409-3351 @ Telex 265840 FINEST

Toll Free (1-800) 251-1801
(Outside California)

ADVANCED
DIGITAL,, ..




W-HATS NEW

Painting and
Animation for the
Amiga

Aegis Development has
introduced Aegis Im-
ages. a paint program for
the Commodore Amiga. The
program will produce paint-
ings in either the Amiga's
640- by 200-dot or 320- by
200-dot resolution. In one
painting. you can use up to
32 colors from the range of
4096. You can mix colors on
the palette or choose those
already present. Aegis
Images has 20 brushes. in-
cluding an airbrush. and 16
patterns, all of which can be
modified. A tile-draw feature
creates 8- by 8-pixel to 16-
by 16-pixel patterns.

You can use colors in
many ways while painting
with Images. The Spread
function allows dithering of
two or more colors in any
area on screen. Wash gives
a watercolor effect by blend-
ing the colors together at
their borders. And Smear
simply smears colors to-
gether. Another option out-
lines one color with a corre-
sponding color to create a
glowing effect. Finally. two
color-cycling features let you
have sequences of colors
cycle through your painting:
Cycle Draw leaves a trail of
colors as your brush moves
across the screen, and Cycle
Colors gives your painting
an animated effect by
cycling colors through de-
fined areas on the screen.

With Images you can draw
freehand. using brushes, or
select from a set of shapes
that you can customize later.
A Rubber-band Arch option
lets you “pull” a straight line
into an arch. The Frame op-

Examples of Aegis \mages graphics capability

tion lets you take any por-
tion of the screen and rotate
it. stretch it. shrink it. or use
it as a paintbrush.

When creating or editing
your painting, you can open
a window to show a portion
of the screen in fat bits. You
can superimpose a grid on
paintings to help place ob-
jects precisely. and you can
use the Pantograph Drawing
option to duplicate images
already drawn. The Mirror

feature is for creating sym-
metrical designs.

Images is bundled with
the Aegis Animator, a real-
time metamorphic animation
package. It lets you create
and manipulate different
shapes. colors, sizes. and
relative positions of objects
on the screen. To facilitate
editing objects in different
planes. the Animator lets
you turn fill patterns on and
off so you can work on ob-
jects that are currently
behind other obijects.

Using the Animator, you
can change an object's posi-

tion relative to the current
plane of activity. rotate it
around an x- or y-axis or
around a point within itself,
or combine different mo-
tions. You can split the
screen into nine separate
animations, cut objects from
one animation and paste
them into another. or splice
whole animations together.
Objects can be “cloned.”
enlarged. or shrunk. You can
stretch them at existing
points or added points. And
you can run animations
showing the object in its
original shape, then growing
to the stretched shape.

You can use files pro-
duced by Aegis Images (or
other paint packages sup-
porting the Interchange File
Format) with Aegis Ani-
mator. Aegis Images and
Aegis Animator use 300K
bytes of memory each. The
Animator package, including
Images, costs $139.95.
Images alone costs $79.95.

Contact Aegis Develop-
ment Inc.. 2210 Wilshire
Blvd. Suite 277. Santa
Monica, CA 90403, (213)
306-0735.

Inquiry 550.
—Brenda McLaughlin

Low-Cost UNIX
for PCs

M icroport Systems has
introduced System
V/AT. a full adaptation of
UNIX System V release 2 for
the IBM PC AT System VI/AT
is a full implementation of
ATET's UNIX System V
iAPX286. which was ported
from the VAX version of the
UNIX operating system.
(continued)

Inquiry 8 for End-Users.
<«—Inquiry 9 for DEALERS ONLY.
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WHAT'S NEW

Like other versions of
UNIX release 2. System V/AT
has features not found in
release |. These include a
faster shell, job control, flex-
names, interfunction and
multiprocess profiling. user
lint libraries. ctrace,
terminfo, and curses (ctrace
is a utility for tracing a pro-
gram line by line. terminfo
is a database of escape se-
quences, and curses is a
subroutine for manipulating
terminal screens). System
V/AT adds File System
Hardening, which reduces
the chances of data loss
during an inadvertent shut-
down, record-level locking,
full use of the iAPX286 pro-
tection and task-switching
mechanisms, a complete im-
plementation of the sym-
bolic debugger, small- and
large-model compilers for C
and FORTRAN 77. and
80287 emulation. It is also
binary-compatible with UNIX
for the ATET 6300 Plus.

You can purchase System
VIAT in three different
packages. The Runtime Sys-
tem, with over 40 utilities,
costs $139.95. The Software
Development System, with C
and FORTRAN 77 compilers.
make, sccs. sdb. and other
tools for large-scale 286
development, costs $99.95.

The Text Preparation System,

with nroff. troff. spell. and
support for output devices
ranging from terminals to
typesetting equipment, costs
$139.95. All three packages
can be purchased for
$389.95.

Contact Microport Systems
Inc.. 10096 Soquel Dr.,
Aptos, CA 95003, (408)
688-0286.

Inquiry 551.

The 80286-based Apricot XEN.

Apricot Introduces
80286 Computer

he Apricot XEN (pro-

nounced “zen") is
based on an Intel 80286
running at 7.5 MHz with
zero wait states. The system
comes equipped with |
megabyte of RAM. one
720K-byte double-sided
3h-inch microfloppy-disk
drive, and an internal
20-megabyte 3Y%-inch Win-
chester drive. One parallel
Centronics port and one
RS-232C serial port are
standard.

Of the Apricot’'s six expan-
sion slots, one is used for a
monitor card, one is re-
served for future use, and
the remaining four can be
filled with 1-megabyte RAM
expansion boards. Two con-
nectors are provided for ex-
pansion, one for Apricot-
compatible cards and the
other for IBM-compatible
cards.

The keyboard layout is
similar to that of the IBM
PC AT but includes dedi-
cated cursor keys and a
backlit 80-character LCD
display that you can use to -
label six additional program-
mable function keys. A track-
ball mouse is available as an
option.

Software bundled with the
system includes MS-DOS 3.1,
Microsoft Windows. GW-
BASIC. and IBM BIOS
emulation software. With the
addition of an optional
5¥%-inch floppy-disk drive.
the XEN can run IBM soft-
ware off the shelf. including
copy-protected programs like
Lotus 1-2-3 and Microsoft's
Flight Simulator.

System price, not including
a monitor, is $3995. For fur-
ther information, contact
Apricot Inc.. 47173 Benicia
St.. Fremont, CA 94538,
1415) 659-8500.

Inquiry 552.

Laser Printer for
Under $2000

MS's KISS laser printer

produces letter-quality
text and graphics with a
300- by 300-dot-per-inch
resolution. It has nine resi-
dent fonts, two for land-
scape orientation (including
an 18-character-per-inch
spreadsheet font) and seven
for portrait orientation,
allowing up to 40 print com-
binations. You can mix type-
faces and character orienta-
tions.

The printer's controller is
built around a Motorola
68000 microprocessor. It
has an 8K-byte variable in-
put buffer that will store up
to four pages of text and
80K bytes of RAM dedi-
cated to holding down-
loaded fonts. This lets you
download fonts such as the
IBM 256-character font set.
a mosaic character set. or
up to eight typefaces.
Another 128K bytes of RAM
is set aside for the page
memory. where page layout
and design commands are
stored.

The nine resident fonts
and the system firmware are
in a 256K-byte ROM. This
ROM also has Epson FX-80
text and graphics emulation.
Diablo 630 emulation. and
Qume Sprint emulation.
When the KISS printer is in
Epson mode. two extra char-
acter sets. roman and italic
roman. and an additional
font are available.

The QMS KISS prints up
to six pages per minute on
16- to 21-pound paper and
transparencies or manually
loaded duplex copies in 16-
to 33-pound stock. It costs
$1995 with a Centronics
parallel interface; an op-
tional RS-232C interface
costs an additional $250.
Contact QMS Inc.. POB
81250. Mobile. AL 36689.
(205) 633-4300.

Inquiry 553.

AST Boards
for Apple II

wo single-slot. plug-in

boards from AST—
MegaRamPlus and Sprint-
Disk—improve the Apple
lle's memory. MegaRamPlus
lets you add up to | mega-
byte of RAM to an Apple
Ile. Because MegaRamPlus is
fully socketed. it
is simple to add 64K- or
256K-byte RAM chips to the
board. MegaRamPlus works

(continued)
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Borland Introduces Reflex,
The Grecatest Analytical Tool
Since The Couch

INTRODUCING REFLEX, THE ANALYST.

If you use Lotus 1-2-3™, dBASE® or PFS
File™, you need Reflex™—because it's a
totally new way to look at your data. It
shows you patterns, relationships and
interrelationships you didn’t know were
there, because they were hidden in data
and numbers.

Reflex is the first database that separates
the trees from the forest. The first database
that understands that what you see
depends on how you look at it.

The first database that probes
relationships—then shows them to you in
various graphic forms—scatter, line, bar,
stacked bar and pie charts.

The first database to break the bonds of
traditional DBMS (Data Base Management
Systems) and give a dramatic visual turn to
data analysis.

Reflex makes graphic leaps far beyond 1-2- 3.

With Reflex, when you look, you see.

HOW THE CRITICS REACT TO REFLEX

“The next generation of software has officially arrived.”
Peter Norton, PC Week

“Reflex is one of the most powerful database programs on
the market; its multiple views; interactive windows and
graphics, great report writer, pull-down menus and cross
tabulation make this one of the best programs we have seen
in a long time...The program is easy to use and not
intimidating to the novice...Reflex not only handles the
usual database functions such as sorting and searching, but
also “what-if"" and statistical analysis...it can create
interactive graphics with the graphics module. The separate
report module is one of the best we've ever seen.”

Marc Stern, InfoWorld

“What you see, then, is an interesting hybrid of a database
and a spreadsheet that is ideal for analyzing tabular data.”

Adam 8. Green, InfoWorld

“More flexible than spreadsheets, this easy-to-use database
analysis package presents information with visual

clarity... Reflex is for you. The flexibility of switching
between different views of the data lets you see
relationships you may have previously overlooked... Without
“what-if" analysis, key variables—such as cost of goods
sold or travel expenses—may be out of hand but unnoticed.
The type of analysis to uncover such a foible is awkward to
do on a spreadsheet; yet, it may mean the difference
between success and failure in a competitive situation.”

IraH. Krakow, Business Computer Systems

INTERNATI/IONAL

4585 Scotts Valley Drive, Scotts Valley CA 95066
Phone (408) 438-8400 Telex 172373

Trademarks: Refle is a trademark of BORLAND/ Analytica Inc. Lots is a registered
trademark and Lotus 1-2-3 is a wademark of Lotus Development Cotporation. JBASE
is a rogistered trademark of Ashton-Tate. PFS is a registered trademark and PFS File
is a trademark of Software Publishing Carporation. [BM PC, XT, AT, PC-DOS and
18M Color Graphics Adapter are ngistered trademazks of Intenavonal Business
Machines Corporation. liercules Monochrome Graphiics Card is a rad mark of
llercules Comtputer Technology.

Inquiry 42 for End-Users.
Inquiry 43 for DEALERS ONLY.

REFLEX OPENS MULTIPLE WINDOWS
WITH NEW VIEWS AND GRAPHIC
INSIGHTS.

You use Reflex’s Form View to build your
database; the List View lets you put data in
tabular List form; the Graph View gives you
instant interactive graphic representations;
the CrossTab View gives you amazing
“cross-referenced” pictures of the links and
relationships hidden in your data. Report
View allows you to import and export data
to and from Reflex, 1-2-3, dBASE, PFS File
and other applications and prints out
information in the formats you want. In
fact, Report View is probably the best 1-2-3
report generator you can buy today. It's
also the cheapest—and you're getting all
the other features free.

The commands for all five Views are
consistent—so you're not stuck learning
five different ways to get something done.
And because Reflex uses advanced
windowing techniques, you can see several
views on the screen at the same time—
without having to switch back and forth.
You get the picture—and the pictures—all
at once—if that's the way you want to look
at things.

Modify a number and all your Views—List,
Form and Graph—are immediately
updated, on-screen. Changing a number
changes the picture—which is mighty
handy when you're analyzing (let’s say)
sales figures by salesperson; or you're in
“What-1f?" country asking yourself “What if
we could add 2.5% in January sales?”
“Show me.”
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“Give me the picture.” “Show me what
happens when we shift 11% of Nebraska's
inventory to the new store in Hawaii.”
“Show me how many Gizmo 28’s we have
in every store in every state as of midnight
last night and what happens to our East
Coast stocks if the shipping strike lasts
more than a week.” “Show me.”

So Reflex shows you. Instant answers.
Instant pictures. Instant analysis. Instant
understanding.

HOW IN THE WORLD CAN BORLAND SELL
A PHENOMENAL PRODUCT LIKE REFLEX
FOR ONLY $99.95?

At $495.00, Analytica’s original price, Reflex
was a bargain. Acclaimed by critics and
praised by users, Reflex also got our
attention at Borland International. We were
so impressed by Reflex that we bought the
company!

To celebrate that, we're making business
software history by offering Reflex—FOR A
LIMITED TIME—for ONLY $99.95! (Offer
good through March 31, 1986).

That's $395.05 off the original price—
which is a pretty good return on your toll-
free phone call.

We think Reflex should be an “automatic
product,” a “standard” that every PC owner
should own. That's why we priced it at
$99.95. Naturally we've added our 60-day
money-back guarantee and Borland’s
Reflex is not copy-protected.

. 1133
55-8008, CA (800 7 dealer nearest YOU-

83 for the
9.95 |

ges shipping ©©
ANTE ' TH UpsrI cmes " Toreign 0181

d.
add $10 pef product ordefe

Subtotal
(CA res. add $6 tax P!

Amou hEN

e copyl ——

closed

payment VIS
Credit Cavd Exp Date

A MC BankUra( Check

card ”

BI1020A
inorratione!

-t 1985 Borland

Copyright !



WHAT'S NEW

with 80-column displays and
also offers an optional RGB
interface.

The MegaRamCache utility
transparently builds buffers
as large as the memory in-
stalled in the MegaRamPlus
card. The buffers increase
program operation speed by
reducing the need for the
Apple lle to bring in blocks
of code from its disk drives.

MegaRamCache' captures
blocks of code that would
otherwise be dropped from
64K-byte, or extended 128K-
byte. CPU-accessible mem-
ory and stores them in the
MegaRamPlus card’s mem-
ory. All subsequent disk-
drive read requests from the
CPU are compared first to
the MegaRamPlus memory
contents. If the needed
block of code is there. it is
transferred into CPU-acces-
sible memory at RAM
speed. Other software
doesn't have to be modified
to work with MegaRam-
Cache and MegaRamPlus.
Both MegaRam products are
compatible with AppleWorks
and ProDOS.

Other utilities include
AppleWorks Expansion,
which lets AppleWorks ad-
dress a full | megabyte of
expanded memory; RAM-
disk software for disk emula-
tion: and RAM diagnostics.

MegaRamPlus costs $195
with 64K bytes, $295 with
256K bytes, and $745 with |
megabyte of installed
memory.

SprintDisk occupies a
single slot. supports up to |
megabyte of RAM. and will
soon offer a piggyback
board option to allow ex-
pansion to 2 megabytes.
The board is fully socketed
to make the upgrade to 2
megabytes a simple task.
SprintDisk is compatible
with ProDOS. DOS 3.3,
Pascal 1.3. and Apple’s new
Apple Il Memory Expansion
Card.

TOSHIBA

The Toshiba T-1100 laptop microcomputer.

SprintCache is the soft-
ware distributed with Sprint-
Disk that provides disk
caching to speed program
operation.

The base model of Sprint-
Disk contains 2 56K bytes of
RAM and sells for $295.
Other RAM configurations
are available. The I-mega-
byte version sells for $745.

Contact AST Research Inc.
2121 Alton Ave. Irvine, CA
92714, (714) 476-3866.
Inquiry 554.

Portable
IBM-Compatible
from Toshiba

he Toshiba T-1100 is a
laptop 1BM PC-com-
patible microcomputer. It of-
fers MS-DOS, 512K bytes of
RAM. and an internal 720K-

byte 3Y-inch floppy-disk
drive. yet weighs only 9
pounds. The flat screen pro-
duces a 640- by 200-pixel
display organized as 80
characters by 25 lines. It can
be adjusted for any conve-
nient viewing angle within a
90-degree band.

For /O, the T-1100 features
a parallel printer port. an
RGB graphics monitor inter-
face. and a floppy-disk-drive
port. The internal disk drive
is compatible with the
3%-inch disk drive used on
the Data General/One MS-

DOS portable computer. The
83-character keyboard in-
cludes alphanumeric keys.
function keys, and a non-
standard numeric keypad.

The system’s power con-
sumption is reduced by the
use of CMOS chips and gate
arrays. The built-in recharge-
able nicad battery will
power the computer for four
to eight hours. The 12.2- by
12- by 2.6-inch T-1100 also
comes with an AC adapter
and a carrying case.

External floppy-disk drives
(both 3%-inch and 5%-inch).
a printer, and a multifunc-
tion card with asynchronous
communications port.
300-bps modem, and calen-
darlclock are available as
options.

The T1100 is priced at
$1999. Contact Toshiba
America Inc.. Information
Systems Division, 2441
Michelle Dr., Tustin, CA
92680. (714) 730-5000.
Inquiry 555.

Telecommunications
Pop-up Programs

ygnet Technologies has
developed a memory-

resident package that auto-
matically accesses electronic
mail services and checks for
messages without interrupt-
ing the program youre
using. Get!. which runs on
IBM PCs and compatibles.
works with host-type ser-
vices such as MCI Mail,
EasyLink, CompuServe Mail.
Source Mail, TeleMail. ITT
DialComm. and OnTyme.

You can have the software
dial the service and check
for mail at any time you
select. If mail is found. the
program flashes a "mail
waiting” message in the
upper-right corner of your
screen. You can then pop
out of your application and
download your mail or leave
it in your electronic mailbox.

Get! sells for $49.95 and is
not copy-protected. Contact
Cygnet Technologies Inc.
1296 Lawrence Station Rd.,
Sunnyvale, CA 94089, (800)
621-4292: in California. (800)
331-9113.
Inquiry 556.

L attice's SideTalk connects
you with your

modem from inside any ap-
plication with one keystroke.
It provides for multitasking
operation, file transfer, text
transfer from background to
foreground. and DOS com-
mands in background.

Sidelalk comes with the
SideTalk Communications
Language, BASIC-like com-
mands that let you make
your own communications
processing systems.

The program works with
MS-DOS machines and takes
up about 64K bytes of
memory. Sidé€lalk costs
$119.95. Contact Lattice Inc..
POB 3072, Glen Ellyn, IL
60138, (312) 858-7950.
Inquiry 557.
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NEW FROM BORIAND'

Borland introduces Turbo Lightning™
the fastest, most amazing
information system since your brain

You can now find out everythmg in a flash.
With instant access to electronic versions of the'83,000 word
Turbo Lightning™ Random House® Speller & Word List; the
50,000-word Turbo Lightning Random House Thesaurus™
and the soon-to-be-released Turbo Lightning Encyclopedia™
— and to an astonishing array of electronic reference books
which form Borland's new Turbo Lightning Library™,

Hitting one key on your IBM® personal computer — taps
you into this new electronic age of instant information.

You get the right word, the right spelling; the right name,
the right address, right now.

What we've done has been called “*Artificial lntelhgence,"
we simply call it ** Turbo Lightning.” This information
revolution — driven by Thrbo Lightning — means that the
way you look things up is definitely looking up.

No matter what program you’re running,
Turbo Lightning instantly checks your
spelling as you fype. You could:be running
WordStar®, MultiMate™, SideKick®, Mi ® Word, MC
Mail®, CompuServe®, or whatevér, becalise as you work, as
you write, Thrbo Lightning is waiting in the wings, watching
how you spell every word, but not getting in the way of what
you're doing,

So how. does it work? Let's say the word you meant to
type was “RIGHT,” but you accidentally typed ‘RIHGT,"
which is wrong. What happens then?

You immediately hear a ‘beep, so you know there was a
boo-boo. You instantly see a window, that doesn't list .
“RIHGT” but it does list ‘RIGHT” and its sound-alike words.
So your screen looks like this:

rihgt
Sound Alike, Words
Arright
B:irights
C:righted

D:rightly

E:relight

F: righter

Gi Addword to auxiliary dictionary
PgUp or PgDn for more words 1

So you mave your cursor to A which is the right
“right,” hit Renim and the spelling mistake is instantly
fied. And the program you were working on has continued
to run while you did a little spelling sidetrip with Tirbe

. nghtmng (I you'd rather not remeber your: S‘pellmg ;,mdas in schood, the
2l foly |\

beep might make, )m nuts, but you e clroase the “wh
means that when you finish writing the entire rr.lgg W spelling ms
highlighted You go In and straighten things out srmght avayl
Lightning never goes away, is 100% concurrent, relmb]e
accurate and cannot, does not, will not crash & bum.'
Your document, letter, report, spreadshee; is word perfect
and no one ever knows that you can’t spell for beens

Tm'hu Uightning unlng va.\\'ldgxxl
g uﬁn SideKick is a registered nidemark of Borland Intesna
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Turbo Lightning does a lot more than spell

- “right” righ, it also gives you instant

SYNoNyms. Because you also have Tirbo Lightning’s
Random House Thesaurus at your fingertips, you can really
get to know your ‘rights." So back to the word “Right," but
this time in the thesaurus. Type in “Right" and what you see
in the on-screen window is: !
right

Synonyms m=———o
-Adjective-
A:straight
B: true
C:accurate

P ——

E:normal

-Noun-

F:claim

G: title

H:due

I:ownership i
PgUp or PgDn for more words T 1

S0 you mswntl) know more than one way 10 say, "‘The
Boss is always right,” which is handy if you get comnered
and have to lie like that

Introduce yourself to Turbo Lightning and it
will never ever forget your name. It's conceivable,
if unfair, that your name is not in the dictionary already, but
you can instantly teach Turbo Lightning your name and all
the other names and words it needs to knowito help nin
your business or personal life.

Onge you've taught 7brbo Lightning what it needs to
know, you'll never blow it with a letter to the Joint Cheefs of
Staff; the Raygan White Howse or mess something up on your

IMB PC. (iMB PC is nct 2 trademark of Intemational
Business Machine Corp!

ne
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Not $500, not $400, not $300, not $200, not
$100, just $99.95 for this instant electronic .
miracle. Our success is pretty simple. We're not greedy. We
believe that it is better to sell hundreds of thousands of
software programs at a reasonable price—instead of a few at
prices that would make Jesse James blush.

Just $99.95 gets you into the Turbo Lightning Library—
which is an incredible deal when you look at what you're
getting. You're getting the.‘access system’-—Tlrbo
Lightning—which is the "engine” that powers the whole
Turbo Lightning Library. You're getting the “engine” plus the
83,000-word TUrbo Lightning Random House:Speller:and
Word List; the 50,000-word Tirbo Lightning Random House
Thesaurus. And you're getting all that for an incredible
$99.95!

il you ever write a word, think a word or say
a word, you need Turbo Lightning. we give you 2
60-day money-back guarantee and of course there's no copy
protection. $99.95 isn't muc}} to pay for 2 mistake-free fife.
Not to mention an education! No matter who you are or
what you do, you need Thrbo Lightning. That $99.95 will be
the best $99.95 you ever spent on yourself or your company.

Do yourself, your assistants, your secretary, your boss, your
readers, your audience and your career a favor, get Turbo
Lightning today!




WHAT'S NEW

Color Dot-Matrix
Printer from TI

he Texas Instruments

Model 857 is a color
dot-matrix printer that can
produce letter-quality text
and graphics. It uses a four-
color snap-in ribbon to yield
seven printed colors: cyan.
magenta, black. yellow. red.
blue, and green.

TI's font modules (ROM
cartridges) function as elec-
tronic daisy wheels during
letter-quality printing. Each
module has one font style in
both draft and letter-quality
character sets. The modules
are interchangeable. with
over 30 font styles and
special character sets avail-
able. Up to three font
modules can be inserted at
one time, with font selection
made from the keyboard or
through software.

The Model 857 will print
true descenders and under-
lines as well as software-
selected boldface, shadow
printing. superscripts, and
subscripts. It comes with a
Gothic font module, a full
ASCII 96-character set. and
a 64 mosaic graphic charac-
ter set. It also has raster
graphics. In draft mode, the
Model 857 prints 150 char-
acters per second in a 9- by
9-dot matrix. In letter-quality
mode, it prints 35 characters
per second in a 15- by
18-dot matrix double pass.
Graphics can be produced
with horizontal dot densities
of 60. 72, 120. and 144 dots
per inch and a vertical dot
density of 144 dots per
inch.

The Model 857 uses stan-
dard word- and data-pro-
cessing escape sequences
and has both serial and
parallel interfaces. With
friction- and tractor-feed
mechanisms that will accom-
modate 3- to ll-inch-wide
paper and a screen-dump
utility disk. it costs $899.
Contact Texas Instruments
Inc.. Data Systems Group.

The Texas Instruments Model 857 printer.

POB 809063. H-819, Dallas,
TX 75380. (800) 527-3500.
Inquiry 558.

Leave Spoken Notes
in Symphony Files

yrics. from Computer-

voice Corporation, is an
add-in product for the IBM
PC and compatible com-
puters that lets you annotate
Symphony documents with
spoken messages. Lyrics
records messages onto com-
puter disks and later plays
them back using a standard
telephone. Messages are
noted on your worksheet by
a numbered marker. just as
a written footnote is.

Lyrics requires 32K bytes
of memory in addition to
the memory requirements of
Symphony. It uses one of
your DMA channels and one
slot in your IBM PC. Mes-
sages use 180K bytes of
disk space for each minute
of recorded speech.

The Lyrics software and
add-in card cost $139. Con-
tact Computervoice Corp..
POB 352. Newton Highlands,
MA 02161, (617) 244-4233,
Inquiry 559.

Socketed Prototyping
Board

jida Technologies' Per-

sonal Protosystem is a
complete interface system
for the IBM PC. You can
design and build a circuit on
the Protosystem. connect it
to the signal lines provided
on the console, and test it
using your PC. The Protosys-
tem software lets you
change the input signal
levels and monitor the
resulting outputs so you can
test your design. find the
optimal input levels for your
goals, and change the hard-
ware settings using the soft-
ware.

The 7- by 8- by 3-inch con-

sole provides 32 bits of buf-
fered digital /0. two chan-
nels of 8-bit A/D. two chan-
nels of 8-bit D/A. three pro-
grammable 5-MHz counter/
timers, a 4-MHz clock, 5-volt
and 12-volt power supplies.
and breadboard space for
24 14-pin DIPs. It connects
to your IBM PC via the
parallel port.

The Personal Protosystem
comes with setup software
and a BASIC driver for
$425; FORTH and C drivers
are also available. Contact

Ajida Technologies Inc.. POB
40178. Berkeley. CA 94704,
(415) 548-6434.

Inquiry 560.

Keyboard Shorthand

RD+ (for Productivity

Plus) is memory-
resident software that lets
you design your own short-
hand for use in a word-
processing. database-man-
agement. spreadsheet. or
graphics program. You can
use fewer keystrokes by sub-
stituting abbreviations for
words, phrases. program-
ming commands. and for-
mulas. Each abbreviation
can replace as many as 240
characters. You define the
abbreviations. which are
stored with their long forms
in an on-line dictionary.

Suppose you often write
the phrase "Have a nice
day” While using your word
processor, you could ab-
breviate this as "hnd.” When
you activate PRD+ by press-
ing the space bar, carriage
return. or punctuation sym-
bol. it replaces each ab- -
breviation with the long
form.

You can define as many
abbreviations as your com-
puter's memory will allow.
Each word list can contain
40,000 characters. PRD+
contains a list of abbrevia-
tions for common items—
month. street, state, etc—
and a list of commonly mis-
spelled words. Another fea-
ture calculates the number
of keystrokes saved during a
writing or data-entry
session.

PRD+ runs on the IBM PC
and compatibles. It uses
64K bytes of memory. Sug-
gested retail price is $195.
Contact Productivity Soft-
ware International, 1220
Broadway. New York. NY
10001, (212) 967-8666.
Inquiry 561.

(continued on page 395)
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New for SideKick Users!

Includes Free Pen and Solar Calculator

Borland infroduces Traveling SideKick,
it's your SideKick’s sidekick!

What’s inside the Organizer Binder

ADDRESS BOOK SECTION
PRE-PRINTED FORMAT WITH DiVIDERS AND
TABS FOR EASY REFERENCE

PHONE DIRECTORY SECTION
PRE-PRINTED PHONE DIRECTORY
COMPUTER OR MANUALLY UPDATED

MISCELLANEOUS SECTION
TO STORE ALL EXTRA PRE-PRINTED FORMS
AND COMMONLY USED RECORDS

REFERENCE SECTION
CONTAINS MAPS, TIME ZONES,
800 TRAVEL NUMBERS, TRAVEL
ACCOMMODATIONS, ETC.

FINANCE SECTION

EXPENSE REPORTS, RECEIPT LOG AND
STORAGE ENVELOPE. CREDIT CARD
INFORMATION. ETC

CALENDAR SECTION

YEARLY, MONTHLY. WEEKLY, AND DALY
CALENDAR WITH APPOINTMENT
SCHEDULER

Traveling SideKick
is the organizer for the Computer Age!

Traveling SideKick is hotha binder you take with you
when you travel — and a software program — which
includes a Report Generator — that generates and
prints oritall the information you'll need to take with
you. Information like your phone list, your client list,
your address book, your calendar, and your
appointments. (The Appointment Schedule or Calendar
you're already using in your SideKick is automatically
used by your Traveling SideKick. You don’t waste time
and effort re-entering information that’s already there.)
One keystroke generates and prints out a form like
your Address Book. (You don't need to change printer
paper.) You simply use a standard 3-hole punch —
which you can steal from someone else’s desk — punch
out the holes, fold and clip the form into your Traveling
SideKick binder — and you're on your way. Because
Traveling SideKick's binder and software are CAD
(Computer Age Designed), you don't fool around with
low-tech tools like scissors, tape, or
staples. Just one keystroke, 3 holes
and you're on your
way.

BORLAND

t
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PENDING SECTION
A "RIGHT NOW" SECTION FOR CURRENT
PROJECTS, MEETING NOTES, ETC.

STORAGE POCKETS
FOR BUSINESS CARDS, CALCULATOR OR
RECEIPT STORAGE. ETC

* TRAVELING SIDEKICK SOFTWARE )
AREPORT GENERATOR TO CONVERT, PRINT
AND UPDATE ALL INFORMATION

You don’t have a SideKick? You must
be kidding.

More than half a million people already use Borland s desk
top organizer, SideKick (Winner of InfoWorld's *‘Product of
the Year”’ award, it is also the #1 best-seller for the IBM
PC™). Anyway, if you don’t have one already you need one
now and we'll give you a special price break. Buy Traveling
SideKick and SideKick for onfy $125.00 (Sold separately they
add up to $154.90, so you save $29.90—which we hope you
don’t have to spend on cabs which take you the fong way to
the airport).
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What the software program and its
Report Generator do for you before
you go — and when you get back.

Before you go:

® Prints out your Calendar, Appointments,
Addresses, Phone Directory, and whatever other
information you need from your data files.

It can also:

® Sort your address files by name, zip code, or
company name

® Print mailing labels

® Print information selectively

® Search files for existing addresses or calendar
engagements

When you return:

® Lets you quickly and easily enter all the new names
and numbers, facts and figures you learned while
you were away—into your SideKick data files.

® Traveling SideKick does all of the above and more
without needing special computer paper.

If you use SideKick, you need
Traveling SideKick.

Since you use SideKick, you already know how incredible
and invaluable it is. And you now know that Traveling
SideKick uses all the information you alre:ady have in
your SideKick. No retyping. No re-entry. It's that easy.

Sold separately, Traveling SideKick is only $69.95
which is a lot less than many ‘dumb’ organizers that are
nothing more than printed books that can't generate
anything except dust. (Because Traveling SideKick is
electronic, it works this year, next year, and all the
“next years" after that. Old-fashioned low-tech
organizers are history in 365 days.) You'll be proud of
your Traveling SideKick binder on planes and boats and
trains. It's stylish, professional, and practical. It belongs
— with'you — in the Computer Age — and for only
$69.95, it belongs to you.

for the dealer

e 556022%3/\ {800} 7421133
Yes, | need the pertect
traveling companion,
Send me ____copie

$69.”

udes sh:ppmg ik
All foreign orders
product ordered.

This price ! incl
all US. cities.
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S
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Payme! o Date —————
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4585 SCOTTS VALLEY DRIVE, SCOTTS VALLEY, CA 95066 |

PHONE {406) 438-8400 TELEX 172373

Siderick 15 a registered trademark and Tiaveling SadeKnck 18 a trademark of
Borland International, Inc, WordStar is a registered trademark of MicroPro

tax
' ts: add 6% sales
Ioternational Corp. Lotus 18 a registered trademark of Lolus Bevatopment d. California residen US bank. TS15
Corp. GBASE s 2 reqislered trademark of Ashion-Tate, IBM PC, XT, AT, and Telephone’  NOT be accepted by Borlar;m in US doflars drawn ona
PCyr are regeierad trademarks of internationat Buamess achmes Coip. | se Orders WiL t by bank draft pey
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ASK BYTE

Conducted by Steve Ciarcia

COMMODORE 64 TAPE BUFFER
Dear Steve,

How would | bypass the buffer on a
Commodore 64 so that | can have a
30-minute graphics program play direct-
ly from the tape in real time? Also. can you
think of any problems I might have record-
ing it?

RANDY MAULE
Santa Monica, CA

It is not necessary to bypass the tape
buffer in order to display graphics direct-
ly from tape. The amount of time re-
quired by the Kernal to maintain the tape
buffer is small compared to the time re-
quired to read a few bytes from a tape.
The speed at which the image on the
screen can be changed is, therefore,
limited to the speed that data is read
from a tape.

An image can be saved and later re-
stored on tape in two ways. One way is
an adaptation of a technique described
in the April 1984 issue of Compute!
magazine on page 152. The article
“Qwikload/save for VIC and 64" by
Richard L. Witkover describes how to use
the Kernal routines SETLFS, SETNAM,
LOAD., and SAVE to load and save blocks
of memory. In your case, you could save
the 8K-byte block of bit-map memory
used in the bit-map graphics mode, but
in 30 minutes the screen could be re-
drawn only a few times.

Thereis a second way. If you are clever,
you could save only those parts of the
image that are changing. But this would
require saving not only the byte of
memory being changed but also its ad-
dress within the 8K-byte block of mem-
ory. Each byte saved would, therefore,
take three times as much time to restore
as in the first method. If only small parts
of the image are being changed, how-
ever, this method may prove to be fast
enough.—Steve

Bus CONVERSION
Dear Steve,

What | need is an article describing the
common microcomputer buses (Apple il.
IBM PC, Commodore 64, S-100. etc.) with
instructions for converting projects from
any one to any other. | understand that
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there are big differences between the
6502-based Apple Il and the 8080/
8088-based S-100 and IBM PC buses. but
AO0-A15 and DO-D7 should be common
enough. and | would guess that some sup-
port chips and a PAL or two could take
care of the rest. The only big limitation
would seem to be the small size of the
Apple cards. Apple owners may never be
able to fit an S-100 project onto one card.
but two cards connected by a ribbon
cable is always a possibility. The other
problem is software, but | don't see that
as anywhere near the obstacle that hard-
ware imposes. and future articles could
provide software documentation with con-
version in mind. Am | all wet, or is this
possible? | would appreciate the help.
Rick DOWNER
Seattle, WA

| have no immediate plans for projects
to provide conversion from IBM PC to
Apple, Commodore, or S-100 buses, or
the reverse, but it does seem like a useful
idea. I'll keep it in mind for the future.

Meanwhile, you can get instructions for
building a converter to interface IBM PC-
compatible boards to your S-100 bus
from the article “Build an S-100 to PC Bus
Converter” by John Monohan in the May/
June 1985 issue of Micro/Systems Journal.

The S-100 and Other Micro Buses by
Elmer C. Poe and James C. Goodwin
(Howard W. Sams, 1981) also provides in-
formation on Apple, S-100, and a number
of other buses, but, unfortunately, not all
you need to interface between them.

Interfacing Apple cards to the Com-
modore 64 and some other 6502 ma-
chines should be fairly easy. However, in
the case of Apple to IBM or S-100, it
would probably be easier and more
reliable to redesign the I/O section than
to try to make an adapter.—Steve

HIGH-QUALITY SOUND
SYNTHESIS
Dear Steve,

| am a researcher in the field of auditory
function. In our laboratory, we use an
Apple Il to control the contingencies of
a behavioral apparatus used to test the
hearing of different species of animals. We
use a collection of waveform-shaping

devices. attenuators, filters, amplifiers. and
function , generators to produce our
auditory stimuli. These devices are con-
trolled manually. Our computer. via
mechanical relays. can only turn devices
on and off. It would be convenient to be
able to control all aspects of sound
generation with the computer.

I am looking for an IC. or better yet. a
complete board, that would provide high-
quality sound synthesis and be {BM-com-
patible (we are presently considering the
purchase of an IBM PC AT). | would like
the device to have the following charac-
teristics: variable intensity (attenuation)
over a 120-dB dynamic range in 1-dB
steps: generation of white noise and pure
tones over a wide frequency range (20 Hz
to 40 or 60 kHz); at least 2 independent
output channels, although I would prefer
8 to 16 channels; and all functions fully
programmable.

| have been told that the Texas Instru-
ments signal-processing IC (the TMS32010)
would be suitable for such an application.
However, [ lack the software-development
environment and the engineering skills
necessary to support this IC. | know that
some devices like the one | have de-
scribed exist in the $10,000 price range.
but as well as being expensive, these
devices often have only a single channel.

Is there an IC or a complete board for
high-quality sound synthesis that can be
programmed simply by setting bits in cer-
tain registers, in much the same way as
some of the 8-bit sound-synthesis ICs that
you have described in past articles?

PETER W. JUDGE
Ottawa, Ontario, Canada

Apart from the 120-dB output range re-
quirement, nearly any music-synthesis
system could generate the signals you
need. Assuming you want a 120-dB
power range, the voltage range is
1,000,000 to I—from 100 volts to 100
microvolts, in practical units. Few devices
have that range and allow program-
mability in I-dB steps; none are inexpen-
sive, as you point out in your letter.

Hewlett-Packard recently introduced a
series of laboratory devices, called PC In-
struments, which feature complete pro-

(continued)
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Clipper gives dBASE LIF uses

Clipper™allows you
to run all dBASE {II™
programs 2 to 20fimes
faster than they do
with the standard
dBASE interpreter.

That freesmup extra
time you'e wasting if
you're running.dBASE |
programs without
Clipper:

Exira time to think.
To create. To produce.
To use-as you choose.

You see, Clipperis
the first.tfue compiler
for dBASE Ii}. Clippér
eliminates tfe time

-consuming translation

With Clipper, orice
youve debuggedlyous
source code, it's com:
piled into more effi
cient machine code.

And Clipper com-
piles all your dBASE fl|
programs. The ones
you have today. The
ones you'lt have
tomorrow. But don't
wait until tomorrow
to order Clipper.

Today, Clipper has
already been pur
chased to speed ip
0BASE run time at 3M
and Touche Ross. At
Exx@} apd NASA: [

4he Harvard Physics
Department, For the
State of Arizona

and TRW.

And that's just a fey
of the installations
worldwide. From
Greece to Venezuela
to Canada-o Europe.

So stop wasting time.

Call our Jollfree 800
numberand get-Clipper,

e time to do move. Or less.

You'll spendifess
timegunning dBASE Il
and more time running
the rest of your life.

which the dBASE intef-

preter performsing

after line whenever g = 'S 5 u k t
programgs run. = Nan lC e b g
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Inquiry 277

Try It.
Then Buy It.
PC-Write.-

A fast, full-featured word
processing package for the
unbelievable price of $10.
Complete. You get a manual
on disk, mail merge, split
screen, keyboard macros,
on-screen formatting, full
printer support, and more.

Try PC-Write for $10.
Then register for $75 to get:

e latest diskette

e printed manual

¢ two updates

* phone support

® newsletter
Registration supports our
"shareware'" concept that
keeps our prices low, and
allows our development of
PC-Write enhancements.

Shareware means you can
get PC-Write from a friend
or user group to try, and

give away copies yourself.
Then register if you like it.
No risk!

Byte
February 86
We expect
our latest
version 2.6 soon, with
automatic reformatting,
proportional spacing,
optional menus, and our
new, completely rewritten
manual. Circle our bingo
number for more info.

Order PC-Write Today.

Satisfaction Guaranteed.

Vi

(206) 282-0452
219 First N. #224y
e Seattle, WA 98109
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grammability and relatively low cost. Up
to eight instruments can be controlled by
a single plug-in card for an IBM or HP PC.
Prices range from $650 to $1500; the con-
troller and software cost $500. The attrac-
tion of this system is that you can set up
a complete stimulus-response experiment
using a building-block approach.

The 61014AA Function Generator has

| only a 62-dB powerrange (10 Vto 8 mV),

but you could build a 60-dB attenuator
using the 61011AA Relay Multiplexer and
some precision resistors. For two chan-
nels, you would need two 61014AAs. You
might also want a Universal Counter/
Timer (61015AA) that could be used to
measure response times and a Digital /O
unit (61010AA) to read switches and turn
on lights. The overall cost of the system
would be about $6000, plus a small
breadboard for the attenuator.
Although not as inexpensive as a single-
board synthesizer, these instruments are
designed for laboratory use and can be
reconfigured easily as your needs
change, in addition to being completely
programmable.—Steve

DATAMASTER
Dear Steve,

We have been running an IBM System/
23 computer (also known as the Data-
master) and would like to write some as-
sembly-language programs. Do you know
where we can get instruction manuals for
assembly-language programming on the
System/23?

Also. we would like to purchase a hard

' disk for the Datamaster. IBM's hard disk

is 30 megabytes and is too expensive. Do

you know of any disk units that can attach
to this machine?

IRWIN ). MATTEN

Chicago. IL

Everyone was surprised when IBM
adopted an open architecture for the PC:
The documentation for the hardware,
ROMs, operating-system interfaces, and
so forthis readily available. Unfortunate-
ly. the System/23 isn’t an open system.
If IBM doesn’t provide the information
you need, it simply isn’t available. If your
local 1BM branch office will provide you
with a list of the System/23 manuals, you
may be able to pick out the right one
from its title.

Adding an “alien” hard disk to your sys-
tem faces similar obstacles; the disk sup-
plier must get the interface specifications
from IBM before designing the disk-
controller card. In the case of the Dis-
playWriter (another closed system), IBM

recently introduced an adapter cable
that connects a DisplayWriter to a PC,
letting the DisplayWriter operator send
and receive files from the PC's hard disk.

The DisplayWriter option is called the
DW/PC Attachment Convenience Kit and
sells for $495. It includes a 2 5-foot cable,
an 8-inch DW disk. and a 5Y-inch PC
disk. While | doubt that this particular
device will work as is on a System/23, it
is possible that IBM has a similar kit for
your system.

While not as fast or as convenient as
an integrated hard disk (program files
must be on the DisplayWriter's floppies),
the overall cost of the kit and a PC XT
is quite comparable to the official IBM
hard-disk system. If you already have a
PC with a fixed disk, it's unbeatable.
Check with your branch office to see if
such a kit is available for the System/23.
—Steve

GRADING HELP
Dear Steve,
| have been wondering if there is a card
reader available for the IBM PC that could
be used to read students’ multiple-choice
test cards. | haven't seen an ad or article
about such a device in BYTE. | would be
grateful for any information you could
provide.
FATIH GORMAN
Mersin, Turkey

The Sentry 3000 Optical Mark Reader
from National Computer Systems is de-
signed for education and human-
resources work. Its advertising claims
that it reads and analyzes marks on
specially designed forms. Apparently, it
is useful for grading tests and compiling
statistics. The price is $2700. Contact Na-
tional Computer Systems, 4401 West
76th St., Edina, MN 55435.

Ifyou want to do more work and spend
less money, you might consider adapting
a bar code reader to read the marked
test forms line by line. This would require
writing some software, however. Bar
code readers are available for $500 to
$1000. Some of them are the PCScanner
Model 240 from Caere Corporation, 100
Cooper Court, Los Gatos, CA 95030,
(408) 395-7000; the CYC-48 bar code
reader from New Wave Systems, 12123
Washington Pl., Los Angeles, CA 94303,
(213) 475-8545; and the BCR 232 bar
code reader from Comtec Information
Systems, Digitronics Div, 53 John St.
Cumberland, RI 02864, (401) 724-8500.

I suggest you query these companies

(continued)



NOW YOU CAN

BUY THE NEW ARTEK ADA
THE MOST ADVANCED
ADA COMPILER
FOR PERSONAL COMPUTERS!

Artek brings you the future in software technology.

2,
b

Our fast and efficient Ada compiler enables you to dramatically increase programming productivity and cut costs.

Artek Ada is a professional production compiler,
comparable with the finest compilers available for
microcomputers today.

Artek Ada implements the Department of Defense
1983 Ada standard, including generics,

derived types, overloading, packages,

separate compilation, dynamic arrays, standard /0,
standard string handling, array and record
aggregates and much more. The only major

Ada feature not implemented is tasking.

Minimum hardware requirements are: IBM PC or a
compatible computer, with MS-DOS or PC-DOS
(2.0 or later versions), 384 Kb RAM and one
double sided floppy-disk drive. Artek Ada works with
the IBM PC network. For further information see

our information kit.

Order the new Artek Ada Compiler for only § 895.00,
including a debugger and a screen editor.

Also available is a demo diskette for § 29.95
(including p&p anywhere in the world). Ask for our
free information brochure.

For orders or information call toll free
1-800-PC-ARTEK, in New Jersey or outside

the continental U.S.A. call 201-867-2900,

or write to our address.

VISA, MC and AMEX accepted.

In New Jersey add 6% sales tax.

Outside the U.S.A. add $ 20.00. Please pay with
credit card or a bank draft, payable in U.S. dollars
drawn on a U.S. bank.

Dealer and distributor inquiries welcome.

Y|SNSQ

e

Inquiry 385

Artek Corporation 100 Seaview Drive
Secaucus, NJ 07094

Artek is a trademark of Artek Corporation. Ada is a trademark of the U.S. Department of Defense, AJPO.
[BM and PC-DOS are registered trademarks of International Business Machines Corporation. MS-DOS is a registered trademark of Microsoft Corp.
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OUR PLUG-IN GARD
GIVES YOU PLUG-IN
GONTROL.

PC(488 allows your IBM g8
PC/XT/AT or compatible &
to control IEEE-488 i

instruments.

With PC$0 488, you can:

O Plug-into BASIC, C,
FORTRAN, or Turbo
Pascal™

O Emulate hp controllers,

O Use Tek Standard Codes
and Formats,

O Run IBM's [EEE-488 software, and much more.

Just $395 for the complete hardware and software interface.

Capital Equipment Corporation __
10EvergreenAvenue et
Burlington, MA01803 '8
Calltoday (617)273-1818

Turbo Pascalisa trademark of Borland International
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about the feasibility of modification to
read your test sheets.—Steve

ATARI 1/O Bus

Dear Steve,

Do you know where | can get informa-
tion on the Atari 800XLs parallel 1/O bus?
It is accessible on the back of the XL
through a 50-pin edge connector. | can't
seem to find anything on it anywhere.

ALAK KUMAR DEB
Sunnyvale, CA

Antic magazine ran a four-part article
entitled “Parallel Bus Revealed” by Earl
Rice; it contains pin-out information as
well as software and hardware examples.
Part | begins in the January 1985 issue.

Also, one source of circuit diagrams for
the more popular microcomputers, in-
cluding Atari, is Sams Computerfacts,
which is available from

Howard W. Sams & Company Inc.
4300 West 62nd St.

POB 7092

Indianapolis, IN 46206

The one for the Atari 800XL (product
number 008951, set number CCl 1) sells
for $19.95.

Sams Computerfacts are technical
service manuals. There are no explana-
tions of the circuits, and the price may
be high, but if you already have some
knowledge of interfacing, they may be
sufficient. —Steve

GERMAN CHARACTERS
Dear Steve,
| have an IBM PC XT and want to use
Framework on it. However, | have much
writing to do in German, and this requires
special characters (such as umlauts). A
couple of months ago | read how to
emulate a German keyboard so that the
special characters | need appear on the
screen. (Unfortunately. | didn't keep that
BYTE issue.) | have contacted Ashton-Tate
about my problem, but they had no
answer except that | should wait until a
German version becomes available.
| have a daisy-wheel printer, so | can
easily switch the print wheels. Any ideas
about how | can solve my problem?
KARL H. MAURITZ
Cleveland, OH

It appears that the IBM PC has all the
characters you need in its extended char-
acter set, so all you need is a program
to make some key combinations (e.g. Alt-
A, Alt-B) display German characters.

(continued)



When Dale Hillman
decided to create the most
exciting football simulation
game ever, he knew he
needed good language
support. The portability and
maintainability of C made it
a natural choice. Which
C compiler to choose was
another matter entirely.

“Of the many C compilers
available, choosing the best
one for the job was not easy.
Comparing benchmarks, most
compilers were strong in
one or two categories, yet
decidedly weak in others.

-

i L

Computer Innovations’ C86
was the exception. | found
the C86 Compiler con-
sistently strong in all
categories.

“C86 had a reputation for
being a solid, reliable, high-
performance compiler. 8087
math support, source level
debugging — it had it all.
BEST of all was Computer
Innovations’ incredible
technical support. Their
highly knowledgeable
support team was always
available. Their assistance
helped cut development

time substantially. And since
NFL CHALLENGE took 12 4
man-years to create —
every little bit helped. It was
a service you just can't
place a dollar value on...”

If you're working on the
next great program, call
Computer Innovations. We'll
show you why you’ll never
have to look any further
than C86.

For Further Details
Call Toll-Free:
800-922-0169
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The Masters of

Software Engineering

At Wang Institute, you’ll find a community of
professionals working toward a common goal:
leadership positions in software engineering
and project management.

Our MSE program gives you a practical foun-
dation in the technology, methodology and
management of software development. An
integrated core curriculum consists of Formal
Methods, Programming Methods, Software
Engineering Methods, Computing Systems
Architecture, Management Concepts and
Software Project management. A variety of
elective courses are offered each semester,
and two project courses precede the degree.

This outstanding curriculum is complemented
by a dedicated faculty, a sophisticated comput-
ing facility and a country setting outside of
Boston. It’s an excellent educational environ-
ment for developing the skills to specify,
design and implement cost-effective software
systems.

Wang Institute

Graduate Studies

Name Business Address

Business Phone

Home Phone

Years of Software
Development
Experience:

BYT 2/86

TYNG ROAD, TYNGSBORO, MA 01879 617-649-9731

Your current status:
O Software Professional
O student [0 other
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There have been some published pro-
grams for changing the PC'’s key defini-
tions, and they are usually good program-
ming examples useful in limited applica-
tions. You may find one of the commer-
cial keyboard-redefinition programs
more useful and easier to use, though.
They provide the keyboard-customization
features you need and have other worth-
while functions.

ProKey from RoseSoft, SuperKey from
Borland International, and Keyworks
from Alpha Software Corporation are
available from most computer stores as
well as several companies that advertise
in BYTE. One of these will allow you to
redefine keys or enable shifted-key com-
binations using Alt and Ctrl keys in con-
junction with letter keys.—Steve

IRON-OXIDE SENSORS
Dear Steve,

Can you tell me who makes iron-oxide
sensors for detecting propane and natural
gas?

DAvVID SMITH
Milford, IA

Panasonic makes two iron-oxide solid-
state sensors, one for detecting liquid
propane (LP) and one for detecting liquid
natural gas (LNG). The LP sensor is type
EGS-S130P02; the LNG sensor is type
EGS-NO2C. These devices have a sen-
sitivity of 50 parts per million and can be
used as gas-leak detectors.

The address of Panasonic is

Panasonic

Matsushita Electric Corporation
_Industrial Division

I Panasonic Way

Secaucus, N] 07094

(201) 348-7275

—Steve B

IN ASK BYTE. Steve Ciarcia answers questions on
any area of microcomputing. The most representative
questions received each month will be answered and
published. Do you have a nagging problem? Send
1 your inquiry to
Ask BYTE
clo Steve Ciarcia
POB 582
Glastonbury, CT 06033 '
Due to the high volume of inquiries, personal replies
cannot be given. All letters and photographs become
the property of Steve Ciarcia and cannot be returned.
Be sure to include "Ask BYTE" in the address.
The Ask BYTE staff includes manager Harv
Weiner and researchers Larry Bregoli, Bill Curlew,
| Jeannette Dojan, Jon Elson, Roger James. Frank
Kuechmann, Edward Nisley, Dick Sawyer. Andy
Siska. and Robert Stek.




MICROSOFT LANGUAGES NEWSLETTER Vol. 12

News about the Microsoft Language Family

New Microsoft® LISP Offers a Complete LISP Programming Environment

Microsoft has extended its six-year relationship with Soft Warehouse, Inc. of Hawaii by renewing
the licensing agreements for muLISP™ and muMATH™ products. Microsoft LISE the newly updated
release of Microsoft muLISPE is the most powerful LISP development environment available for
MS-DOS® today. Not only is Microsoft LISP three times faster than its competitors, it also allows
larger artificial intelligence programs and expert systems to be developed. The new LISP provides
over 400 Common LISP functions, macros, special forms, and control variables. Microsoft LISP

comes with an integrated window-oriented LISP editor and debugger, tutorial lessons, and several
demonstration LISP programs.

Mixed Memory Model Dynamic Allocation in Microsoft C—Part 1
The standard method of dynamic heap allocation in C is provided by the malloc and free
library routines. In Microsoft C this has been extended to allow mixed memoril) model dynamic

allocation and deallocation in both near and far heaps for all memory models by using the
undocumented routines below:

extern char near* _nmalloc(unsigned int); /*near heap™/
extern void _nfree(char near®); /*near heap*/
extern char far* _fmalloc(unsigned int); /*far heap*/
extern void _ffree(char far®); /*far heap*/

For example, a small memory model C program can be written that can dynamically allocate
and access more than 64K of data by using far heap allocation and far pointers. Similarly, the
efficiency of large model programs can be improved by using near pointers and the near heap.
However, with mixed model programming, care must be taken when accessing library routines
that take pointers for parameters.

Part II to follow next month.

Microrim’s R:BASE™ 5000 Developed in Microsoft FORTRAN and C

The core R:BASE 5000 database management system product contains about 40,000 lines of
Microsoft FORTRAN code. New modules for R:BASE were developed in Microsoft C. Fred Gray,
Microrim’s Director of Development said, “Interlanguage calling allows us to migrate our code from
FORTRAN to C without having to rewrite the entire product at once’

Microrim also provides the R:BASE Program Interface,which is a library of relocatable
FORTRAN routines for accessing R:BASE databases. The interlanguage calling support in
Microsoft FORTRAN, Pascal, and C allows application developers to call any routine in the
Program Interface.

Write to: MICROSOFT Languages Newsletter Latest DOS Versions:
10700 Northup Way, Box 97200 Nt O 300
lc?ills}\:x;.\?\/A 98009 for product and update information Mgz:) ey A
(800) 426-9400. In Washington State and Alaska, itades ULEC TN, ey
call (206) 828-8088.In Canada, call (800) 387-6616. Microsoft Macro Assembler 4.00
Microsoft Pascal 331
Mi;rosoﬁ :‘nd MS-DOS are regis(crej :rademarits of Microsoft Corporation. muLISP and muMATH are trademarks of MiCI'OSOft QUleBASIC 1.00
Soft Warchouse, Inc. R:-BASE is a trademark of Microrim, Inc.
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HONEYWELL ViP
emulation using standard
IBM hardware. Synchronous
' and asynchronous.
CALL USING possible.

File transfer as
~ standard FTF and ASCII.

~ Compatible with TopView
and IBM PC Network

~ Rivergate Plaza
444 Brickell Avenue
Miami, FL 33101

305/372-9332

Connections IBM PC-Honeywell DPS4 DPS6 DPS7 DPS8

Thquiey 325



Possible Connections
O PCto PC
o PC to any other computer using
one of these protocols:

— Standard IBM BSCA V24 interface

— Modem: synchronous, leased or
public line; half duplex; 9600
baud maximum speed

— Direct connections need RXITX

.....................................................

Characteristics

O Remote control possible

o Automatic error correction
Operation log per file

CALL USING from local program

Multi record per block
Maximum block size 512 bytes
RJE support

Automatic ASCIl EBCDIC

O O O OO0 O O

O Transparent mode with trans-
lation option for ASCIl on receive
O Space compression

O Record size definition

O Adding and deleting of charac-
ters such as CR/LF for each record
O Record separator as ITB or IRS
O Translation table modification

O The PC can work as the host

o Installable on hard drive

o Manual or automatic execution
O The parameters (per file) can be
introduced from the keyboard or
from the parameter file iiiiiiiiiiiiiiilllll
O Minimum configuration: IBM PC
with 128K and IBM BSC ASM card

PRICE $149

eep your file transfers
on the track.
Using standard IBM hardware.
PC3780 lets you transfer files
between any sites using
2740/3740/3741/2780/3780.

100% error free.

Inquiry 325
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At last, the breakthrough you've
been seeking in a database
management system.

FoxBASE™ is more than just a relational database
management system. Because it's written in C,
FoxBASE s a highly portable, sophisticated
interpreter/compiler that's ultraquick. Very
economical. And dBASE II® source compatible
(including full macro usage).

FoxBASE emits compact object code and makes
automatic use of an 8087 or 80287 chip to let
you develop and run applications with
unsurpassed speed.

And for as little as $10 per license, you can
distribute FoxBASE with your applications.
FoxBASE even comes with a 30-day moneyback
guarantee.

MS-DOS $395. AOS/VS $995.

UNIX™ (priced according to host).

Don't be outfoxed by the others. Call or write
Fox Software today.

dBASE Il is a registered trademark:of AshtonTate.
FOXBASE gg

FOX SOFTWARE, INC.

27475 Holiday Lang, Perrysburg, OH; 43551
413-874-0162
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CLUBS AND
N-EW-SL-ETTERS

AMERICAN CRYPTOGRAM ASSOCIATION
(ACA), Mike Barlow, 12317 Dalewood Dr.,
Wheaton, MD 20902, (514) 485-5381.
Newsletter. Annual fee: $15.

THE NATIONAL ASSOCIATION OF MACIN-
TosH Users, John Allen, POB 40045,
Portland, OR 97204-0045. Newsletter,
BBS, public-domain library. Users groups
join for free by sending newsletter.

T™E PRINCETON (N]) IBM-PC USERS
GRroup, POB 291, Rocky Hill, Nj 08553.
Monthly meetings and newsletter, public-
domain software'library.

THE APPLEWORKS USERS GROUP, Jim Willis,
1300 Hinton St., West Monroe, LA 71291,
Disk exchange. No dues.

THE CLEVELAND COUNTY BULLETIN BOARD,
Dan Wise, Shelby, NC 28150. Free 24-hour
BBS at (704) 482-8012. 45 sections on
CP/M, S-100, UNIX/XENIX, and Al

M300 AND PC RepPoRrT, Meckler Publish-
ing, 11 Ferry Lane W, Westport, CT 06880,
(203) 226-6967. Library applications for
M300 workstations and IBM PCs. 11
issues; $29.

CAD/CIM ALERT. Management Round-
table Inc., 824 Boylston St., Chestnut Hill,
MA 02167. Newsletter for advanced auto-
mation professionals. 12 issues: $148.

CAE WORKSTATION ALERT, Management
Roundtable Inc., 824 Boylston St., Chest-
nut Hill, MA 02167. Newsletter for profes-
sionals in electronic design automation.
12 issues: S187.

$USR: THE C LANGUAGE/UNIX OS USERS
Group, POB 55097, Tulsa, OK 74155.
Meetings, newsletter. Membership fee: $30.

INDIANA—MICHIGAN ATARI GROUP EX-
CHANGE (IMAGE), POB 1742, South Bend,
IN 46634. Meetings, newsletter. Fee: $10.

LoNG IsLAND NEC UserRs GRoOUP
(LINECUG). Jerry Worthing, 75 Weaving
Lane, Wantagh, NY 11793, (516) 735-2952.
Members receive catalog of PC-8000
public-domain software and supplements.

THE MICRO EXCHANGE, Kenneth Mac-
farlane, 3403 12th Street Rd., Greeley, CO
80631. Share, trade, buy. or sell equipment
through newsletter. Subscription: $10.

68796 HACKER'S NEWSLETTER, Victor
Frank, 12450 Skyline Blvd. Woodside, CA
94062, (415) 851-7031. 10 issues: $20.

CompuTER NoTES. Bill White, Box 1735,
Twin Falls, ID 83303, (208) 734-0746.
Newsletter of programs and tips. 6 issues:
$3.60.

CHICAGO AREA NORTH STAR USER GROUP
(CANSUQG)., Edgar Coudal, POB 9, Park
Ridge, IL 60068. Meetings, newsletter.

THE ADIRONDACK COLOR COMPUTER CLUB,
Greene County Chapter, Peter Chast, POB
61, Athens, NY 12015. Meetings, chapters.

PLus/4 Users’ GrRoup (PLUG). Calvin Dem-
mon, Box 100l, Monterey, CA 93940.
Commodore Plus/4 user-written software
exchange, newsletter.

THE /// NEWSLETTER, Frank Moore, 3201
Murchison Way, Carmichael, CA 95608,
(916) 485-6525. Weekly, for Apple Ili users.
Annual subscription: $35.

VEcTOR NEWSLETTER. Ronald Tharpe, Vec-
tor Graphic Inc. 500 North Ventu Park Rd.,
Thousand Oaks. CA 91320, (805)
499-5831. For owners from the manufac-
turer. Call for a sample newsletter.

THE PORTABLE PAPER, Personalized Soft-
ware, 906 West Briggs. Fairfield, 1A 52556,
(515) 472-6330. Bimonthly newsletter for
HP 110.

SOUTHEASTERN AMIS BBS, POB 1041,
Matthews, NC 28106. Multipurpose BBS
at (704) 541-3306 for Atari, TRS, and Mac.
24 hours at 300 or 1200 bps. B

CLUBS AND NEWSLETTERS is an
acknowledgment of new clubs and newsletters
received at BYTE. Please allow at least four
months for your club’s mention to appear. Send
information to BYTE, Clubs and Newsletters,
POB 372, Hancock. NH 03449,

Inquiry 376 —»



The future. .. a little sooner than you expected™

The Panasonic Exec. Partner. What makes it an' execu-
tive? The 7.16 MHz 8086-2 microprocessor for high-speed
processing. So you can do more in less time.

What makes it your partner? Like all ambitious achievers
the Panasonic Exec. Partner gets along with others. Namely,
IBM hardware and software.

You'll also accomplish more with the new-high-resolution
plasma display. It lasts four times longer, offers clearer defini-
tion and is easier to read than an ordinary screen. .

The Exec, Partner’s built-in dual mode printer will help

ACHIEVE THE POWER
AND SPEED OF TOMORROW'S
TECHNOLOGY. TODAY.

INTRODUCING
THE EXEC. PARTNER"FROM
PANASONIC”

you make a good impression. From silént, draft-quality mode
to correspondence quality.

The 256K internal memory has built-in expandability to
640K. So the Exec. Partner will run the most sophisticated
data base management programs. And its expansion slot
allows you to fulfill the needs of specific applications like
telecommunications and Local Area Networks.

Tomorrow's technology Panasonic

for today's executives. The -
new Panasonic Exec. Partner. |ndustrial Company

Get a carrying case (model FXZC751) at no charge with any Exec. Partner purchased through 3/31/86. For the location

of your nearest participating dealer, call 1-800-P1C-8086.

IBM is'the registered trademark of International Business Machines, Inc.



PC Paintbrush.
Because life is 100 short for
monochrome pie charts.

Fun
is the best thing
to have.

With PC Paintbrush, you can add color, flair,
dimension and creativity to a chart, a pre-
sentation, or an otherwise dull day. From
charts and graphs to serious computer art,
our newest generation 3.0 PC Paintbrush
will cheer you on with features no other
graphics package can match.

Bestof all, if'seasyto use. You don't have
to learn up fo sixty commands, like you do
with some products. If you can undersfand
icons as simple as scissors, paintbrush,
spray can and paint roller, you're ready o
start using PC Painfbrush.

The pen is mightier
than the keyboard.

None of history’s great artists drew with a
keyboard, and you shouldn't have to either.
So PC Paintbrush is now available with a
Summasketch MM™ Series drawing tablet,
fogive you complete freedom of expression.
Of course, it also supports regular mice, joy-
sticks, graphics tablets, and is compatible
withmost graphics cards.

PC Paintbrush also has a beautiful way
with words. The text icon lets you write in

~anyofeleven fonts, in nine sizes, with italics,

outline, shadow and boldface variations.

What's more, with the new 3.0 PC
Paintbrush, you can draw rounded boxes,
rubber band curves and circles, and edit
pictures many fimes larger than the screen.

Are we making fun
of 1-2-3°? Why not?

For Lotus™ users, PC Paintbrush’s new PIC

Go on, live a little.

interpreter loads 1-2-3™ and Symphony™
charts and graphs at your equipment’s
best resolution, from an IBMEGA™ (640
X 350 X 16 colors) to a Number Nine
Revolution™ (512 X 512 X256 colors).
With our FRIEZE™ frame grabberyou
can pull graphics created by any program
right off the screeninto PC Paintbrush. So
you cantakeyour Paintbrush and pallette
anywhere, improving the looks of things
asyou go.Andhaving alotof fun on the
way. In addition, our optional slide show
package, PC PRESENTATION, allows you to
program your graphics into a first class
presentation with fades, zooms, quick

~ cutsand animation.

Sales
Regrons.

==

PC Paintbrush supports 19video graphics
cards and 30 printers and plotters.

For more information on PC Paintbrush,
call orwrite us at the address below, or ask
your computer dedler for
ademonstration.

00000 A

PC Paintbrush

Ee N W W

Corporate Headquarters:
Z2Soft Corporation, 1950 Spectrum Circle, Suite A 495, Marietta, GA 30067, 404/980-1950

West Coast Sales Office:

160 Sir Francis Drake Blvd., San Anselmo, CA94960, 415/456-0955

PC Paintbrushis a trademarkof ZSoftCorporation. Lotus, 1-2-3,and Symphony are registered trademarks of Lotus Development Corporation.
1BM and Enhance Graphics Adapter are registered trademarks of Intemational BusinessMachines, Corp. Number Nine Revolution is a trademark of Number Nine Computer Corp.
Summasketchis aregistered trademark of Summagraphics Corp.
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B-O-OK REVIEWS

VIDEOTEX/TELETEXT:
PRINCIPLES AND
PRACTICES

Antone F. Alber
McGraw-Hill

New York: 1985

512 pages, $32.95 > £
B WVibeEay o

= =1 & E‘FEI .

TELECONFERENCING:
LINKING PEOPLE
TOGETHER

Kathleen Kelleher and
Thomas B. Cross
Prentice-Hall
Englewood Cliffs, NJ: 1985 _
303 pages, $32.95 b

PASCAL PRIMER

FOR THE MACINTOSH
Dan Shafer

The Waite Group

New American Library
New York: 1985

318 pages. $19.95

SILICONNECTIONS:
COMING OF AGE IN
THE ELECTRONIC ERA
Forrest M. Mims Il
McGraw-Hill

New York: 1985

240 pages, $16.95

VIDEOTEX/TELETEXT PRINCIPLES AND PRACTICES
Reviewed by Wayne W. Shearer Jr.

materials listed at the end

¢ of each chapter.

While I could hardly clas-
sify this book as easy
reading, neither can it be
called dry. Explanations of

. videotex . principles are

enhanced by examples, il-
lustrations, diagrams, and
pictures, including four
color pages of sample
videotex displays. The back
of the book contains a
glossary of industry terms
and an appendix defining
acronyms and abbrevia-
tions. By the time you have
finished this text, you have
a burning desire to see
videotex arrive in your
neighborhood; you can
also acquire the sobering
knowledge to understand
the difficulties and obsta-
cles involved in implemen-
ting such an information
network on a large, profit-
able scale.

The beginning of this

| book introduces and ex-
. plains the basics of video-

tex systems. In addition to
describing the history of

videotex through a discussion of such systems as Britain’s
Prestel and France's Teletel, Alber precisely defines the
terms used in the industry and differentiates the mean-

ings of several misused terms. The most important of these

ideotex has not found its way into many American

homes. Why? Well, that's just one of the subjects in
Antone F. Alber’'s excellent reference text, Videotex/Teletext:
Principles and Practices. | call this book a reference text
because that should be its position in your technical
library. The book is definitely designed for professionals
in the field. or those who want to become professionals.
It covers the gamut from videotex history to distribution-
system design to the corporate structure necessary to
operate a successful videotex service. And if it leaves any-
thing out, you need only refer to any of the source

ILLUSTRATED BY BLAIR THORNLEY

confusing labels are the terms videotex, teletext, and teletex.

Videotex, according to Alber, is the more generic term
referring to any system that allows the user to access data
from a remote computer by means of a modified TV set
or specially designed video-display terminal. The more
common form of videotex, used by CompuServe and The
Source, is called interactive videotex. In this system, the user
may request a frame of data for display, and that frame
will be transmitted specifically to the requesting user. This
form of videotex requires a two-way flow of information

(continued)
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Half the Size
Four Times the Memory

We’ve designed a smart EGA graphics card! It
packs in all the features of IBM adapter cards. Thats
right, the MegaGraph® is fully compatible with the
IBM® Enhanced Graphics Adapter (EGA), IBM®
Color Graphics Adapter (CGA), IBM® Monochrome
Display Adapter (MDA).

We can do every graphics mode that IBM® can in a
card less than half-size, which
makes the card fit in any
slot of the IBM® PC, XT, or
AT as well as compatibles or
portables.

Of course, the software
programs that run on the IBM
EGA® card will run on the MegaGraph. Examples
include AutoCAD™; IBM Drawing Assistant®; Gem

1-2-3® and Symphony™ and many more.

There’s no need to pay extra
for a piggyback memory card
which is optional on the IBM
EGA®. MegaGraph includes
256K byte of display memory. It
works with both monochrome

GEMm
and R.G.B. monitors; simply switch between color or

monochrome displays. OQur warranty is one year.
The price is only $499.00.

Call (408) 943-6629 for the dealer near you and for
more information about ATronics AT compatible
system boards.

-%\\\\\\“II”I////%

ATRONICS INTERNATIONAL INC.
491 Valley Way, Milpitas, CA
(408) 943-6629

W

N
—
|

I

N
N
TN

Microsoft registered trademark of Mi rosoflt Corporation. IBM registered wademark of
International Business Machines Corp. Lotus and 1-2-3 regisiered trademarks and
Symphony trademark of Lotus Development Corp. GEM rademarks of Digital Research
Inc. AutoCAD wrademark of Autodesk.

Draw™; Microsoft Windows™, Word and Chart; Lotus |
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between the user and the computer system. This data is
usually carried over the phone lines, although in some
areas coaxial cable and fiber optics are used.

In broadcast videotex, what the author refers to as tele-
text, frames are constantly broadcast to all users on the
system. When a specific frame is requested, the receiver
selects that frame of data from the sequential stream be-
ing received and displays it on the video terminal. This
data is usually broadcast as part of a regular TV signal,
either over the air or on a cable system. The one-way
nature of the signal requires that the data available be
repeatedly broadcast and that the receiving terminal be
“smart” enough to select the specific frame of data re-
quested. Teletex (notice the lack of the final t) is an up-
graded form of telex service that allows telex machines,
personal computers, word processors, and terminals to
transmit messages worldwide by way of a compatible mes-
sage system.

PROTOCOLS

Coverage of the basics is followed by a detailed discus-
sion of the North American Presentation-Level-Protocol
Syntax (NAPLPS) and the Videotex Presentation-Layer Pro-
tocol (VPLP), two competing videotex coding and control
standards. Alber provides a thorough description of the
various aspects of the two protocols, including alphanu-
meric coding, mosaic characters, and picture graphics. This
is complemented by code charts and structure diagrams.
Also, the seven-layer Open Systems Interconnection (OSI)
model for providing compatible data transmission be-
tween varying types of computer systems is explored.
Again, the author provides a detailed but concise explana-
tion of these technical subjects.

THE BUSINESS

Alber describes the commercial aspects of a videotex sys-
tem. Finding information providers, selling the videotex
service, and marketing and advertising are covered in a
minicourse on business management. He discusses finan-
cial alternatives of different approaches to providing the
service, as well as employee requirements and cost
analysis. The information in these chapters is highly de-
tailed, including even an organizational chart and job
descriptions for upper management. Alber covers pric-
ing comparisons for some existing and hypothetical sys-
tems so precisely that the book must have been written
for use as a college text.

The end of the book wraps up some loose ends not
covered in other chapters, such as legal considerations
and governmental regulations. Social implications are
given a once-over, as are the possible security problems
in a public videotex system. Alber uses the last chapter
to do some reading of the tea leaves about the potential
and evolution of videotex.

| cannot recommend this book as an introduction to
videotex and teletex systems; that was not the author’s

(continued)



Those who insist on C compiler performance
are very big on Mark Williams.

And the compiler is just part of our total C Programming System.

These and other powerful
utilities now included in the C
Programming System:

from multiple modules, a powerful pro-

gramming discipline

« diff: identifies differences between two files

» m4: macroprocessor expression editing
and substitution

* egrep: extended pattern search

* MicroEMACS: full screen editor with source

COMPILER FEATURES

* Runs under MS-DOS

* Full Kernighan & Ritchie C with recent
extensions including void and enum

* Register variables for fast, compact code

* Full UNIX™ compatibility and complete
libraries

* Large and small memory models

* MS-DOS linker compatibility

* 8087 Support

* One-step compiling

* Englisherror messages

* ROMable code

« Linker, assembler, archiver

« Extensive third party library support

csd C SOURCE DEBUGGER

* Debugs at C source level without assembly
language

* Separate evaluation, source, program and
history windows

« Can execute any C expression

* Capabilities of a C interpreter. but runs in
real time

* Settrace points on any statement or variable

 make: compiles only what's necessary

© 1985 Mark Williams Company
UNIX is  registered trademark of Bell Labs.

Inquiry 204

Mark Williams’ C compiler has earned a place
in some very big companies for some very good reasons:
it proves the benchmarks right with the speed, code
density, consistent performance and expert support
required in professional development environments.

But a total development tool shouldn’t stop with
compiling. Or go on and on with extras that add up and up.

Only Mark Williams’ C Programming Systems
includes the csd C Source Debugger with true source
level debugging to speed your programrning job.

And only Mark Williams’ new 3.0 version includes
utilities like “make” to make quick work of even the
largest projects. ~

From source code to final product, only one takes
you all the way: Mark Williams' C Programrning System.
All for only $495. Ask about our 30-day money back
guarantee when you call
1-800-692-1700 to order today.* Mark

You'll be big on the total Williams
C Programming System from Company
1430 West Wrightwood

Mark Williams, too.

*In llinois call 312-472-6659.

Chicago, lllinois 60614
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Why STATPRO " 2.0 (DOS)
Is The Best Statistical

Analysis Program Ever
Created For The IBM
PC/XT/AT

STATPRO is generally regarded as the best statistical
analysis software program on the market today.
Indeed, the November 5, 1985 issue of PC Week sur-
veyed a large number of statistical software pro-
grams and Statpro was the winner in terms of being
the most complete. (We have reprinted PC Week’s
comparison table and will gladly send it to you
upon request).

Some Of The Nice Things About STATPRO 2.0

1. STATPRO 2.0 interrelates 3 different programs into
one superbly integrated package—namely: One pro-
gram to store and retrieve data, another for statistical
analysis of data, and another for constructing multi-
color graphs.

2. STATPRO 2.0 is incredibly fast due to DOS com-
patibility and the use of the 8087-80287 math
COProcessor.

3. STATPRO 2.0 is, quite simply, the most user-
friendly program you can purchase.

4. STATPRO 2.0 offers you a full repertoire of statisti-
cal techniques. These include descriptive statistical
measures, interval estimation, hypothesis testing,
analysis of variance, tests of goodness of fit and
independence, multiple linear regression and correla-
tion, time series analysis and forecasting, nonpara-
metric methods, factor, cluster, and discriminant
analysis and much more.

5. STATPRO 2.0’s incredible cross tabulation module
offers you a convenient method of presenting and
analyzing multiple factor data in multi-dimensional
tables.

6. STATPRO 2.0 can store up to 32,000 records with
its database management system. This enables users
to organize, store and retrieve vast quantities of data
at a meaningful level of aggregation or detail.

7. STATPRO 2.0 adds a striking new visual dimension
to all your statistical analyses. You.get high resolu-
tion “presentation quality” multicolor charts, graphs,
histograms, distribution curves, regression plots, box
plots, pie charts and many more. A

8. STATPRO 20 can read or write Lotus 1-2-3™,
Symphony ™, dBasell/IIl"", and other files—no
intermediate file is required.

9. STATPRO 2.0 supports most popular printers and
plotters. -

10. STATPRO 2.0 offers extensive documentation and
continual support through “The STATPRO Hotline”
telephone service.

Order Today!

STATPRO 2.0 Costs $795
and comes with a 10-day
money-back guarantee.

Call us toll-free at
800-221-3414
In New York call

212-878-9600

Penton Software, Inc.
420 Lexington Avenue
Suite 2846, New York, NY 10017.

STATPRO 1s a trademark of Penton Software, Inc.
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intention. What he attempted was a detailed discussion
of all the major aspects of the videotex industry. What

| he produced is a compendium of information on an in-

dustry just beginning to surface as a major contender in
influencing the world of our future. If you have a profes-
sional interest in the videotex industry, you'll want to save
this book. It may be describing tomorrow.

Wayne W. Shearer Jr. (1143 South University Blvd., Denver, CO
80210 is a senior field engineer for NEC Information Systems. He

| has worked in the computer industry for 15 years.

TELECONFERENCING:
LINKING PEOPLE TOGETHER ELECTRONICALLY
Reviewed by David L. Salahi

I I ere is a book to introduce the reader to teleconfer-
encing, a fast-moving new technology that will in-
creasingly shape the way human beings interact in the

| coming decade. The subtitle of this book, Linking People

Together Electronically, reflects a theme that runs through the
book: Teleconferencing is about facilitating communica-
tion between people. The authors look at their topic from
this perspective.

Kathleen Kelleher and Thomas B. Cross write that the
attraction of teleconferencing is that it lets us “move ideas.
not people or paper.” And ideas can be moved much more
quickly and less expensively than people. They discuss
other advantages of teleconferencing, including the
synergy of people working together, reduced need for

| travel, elimination of geographical and temporal barriers,

and fewer problems scheduling meetings between busy
people. It's more democratic, they say, because it gives
access to people who wouldn't be able to attend certain
meetings, and it gives the vocally quiet person more of
a chance to be heard. Another benefit they cite is reduc-
tion of time lag in communications. All of these advan-
tages can be summed up as increased access to people
and information.

TECHNOLOGIES
Kelleher and Cross cover four types of teleconferencing
technologies: audio (telephone), audiographic (audio plus
still pictures), full-motion video. and computerized. Each
type is explored in some detail, and advantages and disad-
vantages are discussed. Audio teleconferencing is the
easiest and least expensive to use, requiring no special
equipment in many cases. In addition, it is accessible near-
ly anywhere through the worldwide dial-up network. For
more sophisticated users, the book covers specialized ser-
vices that can give the participants greater access to the
system as well as more control over it. Equipment such
as speakers, microphones, and audio-bridging devices is
discussed.

(continued)
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Now the biggest name
in C compilers comes in a size
everybody can afford.
Lets C.

Introducing Mark Williams' $75 C compiler. Want to explore C programming for the first time? Or just
on your own time? Now you can do it in a big way without spending that way. With Lets C.

This is no little beginner’s model. Lets C is a powerful programming tool, packed with all the
essentials of the famous Mark Williams C Programming System. The one chosen by Intel, DEC, Wang

— : and thousands of professional programmers. The one that wins the

.M:::; X'ell;g;_spze;g benchmarks and the reviewers’ praise:

MS-DOS “(This compiler) has the most professional feel of any package we tested...”—BYTE
® Fast compact code plus “Of all the compilers reviewed, (it) would be my first choice for product
. ;Tx%llslt(g:iagli::lr)nk; e development.”—David W. Smith, PC WORLD

and extensions And now for more big news. Get our revolutionary csd C Source
e Full UNIX™ compatibility .

and complete libraries ) . Debugger for just $75, too.
o Small memory model lljsg(;glm‘épf%%r ihal[i%e bﬂ“;&"};a’?tzo'gg"se;: You can breeze through

iliti -800- - .Inlll ca -472- ) .
* m‘c‘l':lyd‘i’[‘l’:fi’[fﬂzr“t"“'es e — debugging at the C source
9 . .

assembler, archiver, cc | Mark Williams Let’s C | level ignoring clunky

gfet:,tle pw?mpm"g’ e | $75 | assembler code.
o Mi.CI‘OEM.ACS full screen I Please send me: I Affor dable, pOWCrfUL

editor with source | copics ofLets Cand copies of csd (C Source Debugger) I debuggable_ Mark Williams
L] Su.pported b / dozgns of l at 875 cach, (1. residents add 7% sales tax.) | 0 is tl .

third party ibraries Ocheek O Money Order [ Visa, MasterCard or | Let's C 1s the blg name C
° Upgradeab!e toC | Amcrican Express l Compiler ata price you can

Programming System for |

large scale applications | Name | handle. Get your hands on

development | | it now.
Let's C Benchmark Done on Address |
an IBM-PC/XT, no 8087. | I
Program: Floating Point | ciy State Zip | Mark
from BYTE, August, 1983. HIH

Exec Ti§ne in Seconds I Card # Exp, Date | ‘(’:vcl)ll:\a;)rgrs\y
lﬁf; S_?,% ;232(5] I Signature I 1430 West Wrightwood )
i . S N I | Chicago, Illinois 60614 Inquiry 205

© 1985 Murk Williams UNIX is atrademark of Bell Labs.



IBM PC XT Compatible Computer runs
DOS 2.1, 3.1, Lotus, Wordstar, dBase
111, and any known software. XT-Plus
has eight Slots, 640KB memory on
Mother Board.

i

Limited time special offer: 640KB CPU,
Floppy Controller, Keyboard, Parallel
Port, Serial Port, Game Port, Clock, two
360 KB Disk Drives all for $699

(Suggested Retail Price $1399.)

AMERICAN MICRO TECHNOLOGY

(714) 972-2945
] TWX 5106003265
1322 E. Edinger, Santa Ana, CA 92705

IBM PC, XT AT
& COMPATIBLES

at Wholesale Prices

640K on Board, 1.2MB Disk Drive,
20 MB Disk Drive, Keyboard $1995

(Suggested Retail Price $3995.}

.................... $50.00 extra)

(8 MGhz Option

Toshiba Drive 360KB .. .................... 79.00
1.2MB Disk Drive for AT ................... 129.00
20MB Hard Drive w/Controller and Cables . . . . .. 449.00
10MB Tape Back Up Drive for XT ............ 299.00
10MB Tape B/U Drive for AT . ............... 375.00
135 watt Power Supply . ...... ... ... ... 79.00
195 watt Power Supply . . .......... .. ... ... 125.00
FDC with PP, S/P, Clock & Game Port.......... 99.00
AT MotherBoard . ....................... 899.00
XT Mother Board (640K capacity OK) ......... 125.00
Floppy/HD Controller for AT . ................ 219.00

(Some of the above items for quantity purchase only)

AMT

(714) 972-2945
TWX 5106003265
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With audiographic teleconferencing technology, users
can transmit images as well as words. This can provide
a necessary extra dimension for technical discussions or
it can be used to convey pictures of the participants as
each one speaks in turn. Depending on resolution, an
image can be transmitted in about 30 to 90 seconds. The
authors list a variety of source devices that can be used
to send images to conference participants: microfiche, fac-
simile, slide projectors, computer graphics, slow-scan TV,
and telewriting systems. This last category includes light
pens, electromechanical pens, electronic tablets, and elec-
tronic blackboards.

To understand the application of full-motion video tele-
conferencing, consider the adage “A picture is worth a
thousand words and a feeling is worth a million facts.” For
certain types of communication, the feedback and visual
cues provided by this technology are indispensable. These
include applications involving motivation, negotiation, and
other instances where the emotionality, urgency, or inten-
sity of the participants must be conveyed.

This technology commands a high price, however, and
is not for everyone. The prices are attributable to the high
capital costs of equipment, the high bandwidth required
for transmission, and the host of production and technical
personnel required. The authors go into considerable
detail about each area, outlining the types of equipment
available and the roles of the different people needed to
make a full-motion video teleconference work.

Kelleher and Cross describe computer teleconferencing
systems, which are essentially high-powered versions of
the bulletin-board systems that have become so popular
among computer users. Computer conferencing can be
conducted either in real time, in which all participants are
on line simultaneously, or asynchronously. In an asyn-
chronous conference, the users access the conference
whenever they want to read comments left by other par-
ticipants and add their own. In this way, the comments
of the entire group are collected in one place to provide
a transcript of the group’s proceedings. Any number of
conferences and subconferences can be available for ac-
cess by the users of the service. In addition, electronic
mail is almost always a part of such systems.

The book points out that the structure of the communi-
cation in a computer teleconference is quite different from
a face-to-face meeting. The structure is dictated in part
by the hardware (keyboard and monitor) but also to a large
extent by the software. Thus, a well-designed system can
build in cues to shape the interactions of the participants.
The authors mention some of the parameters of commu-

| nication that can be influenced by the system, including

the roles of the participants, the topics under discussion
and the order of presentation, the tempo of the discus-
sion, appropriate types of responses to be elicited, and

the expected level of technicality of the discussion.
The authors profile several large computer telecon-
ferencing systems such as EIES, Notepad, Genie, Matrix,
(continued)
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It's knowing that the friendly voice at
the other end of the line understands what
you're saying. Can answer your techni-
cal questions, verify prices and shipping
schedules. Or make good suggestions.

Join the Micro Mart Conf?dence Game.

Trust Micro Mart for immediate infor-
mation and advice on almost any micro-
computer product. Our 15 million dollar
inventory is on-line to our mainframe so
we can verify, order, deliver and service.

Without delay,.

Call us with confidence.

COMPUTERS SOFTWARE
AT&T Color and Mono Systemsin ~ ACCOUNTING SPREADSHEETS &
Stock Start at $1795 INTEGRATED PACKAGES
MU SORCIM/IUS Complete line in-
BO/ﬁlggg NCTION cluding Windows. From $295/each

We have a complete line of Multi-
function Boards compatible with the
Portable, XT/AT.

SIX PAK 64-384K, multifunc.
1/0 MINNIE /0 shortboard for
Portable & AT___New Low Price!
ADVANTAGE 128K-3Mb,

expansion for AT

RAMPAGE 64K—2Mb_____ NEW!

QUADRAM Quadboard Loaded,

384K CALL!
QUADRAM Goldboard, 384K $459
TECMAR Captain 0-384K,

multifunc. . $175
TALLTREE J-RAM Il Call!

GRAPHIC CARDS

HERCULES Mono & Color
Graphics cards __New Low Price!
TECMAR Graphics Master, HiRes
Color & Mono supports Lotus $449
QUADRAM Quadcolor | & Il color
cards
PARADISE Multi-display or modular
graphics cards From $199
STB Chauffeur & EGA Plus
From $289
SIGMA Color 400 for PGS SR-12_
New Low Pricel

FLOPPY DISK
DRIVES

TANDON TM 100-2, DD/DS,
360K____ New low, low price!
1/2 HEIGHT Disk Drives from
Shugart, Mitsubishi, TEAC and
Toshiba. PC, XT & AT Compatible_
From $99
BEST SUPPLY ON EAST COAST

HARD DISCS

IRWIN/TANDBERG Tape back-up
systems From $495
SEAGATE Fast 10, 20, 30 and 75
Meg. for PC & AT____From $495
SYSGEN Complete line Call
for our special Sysgen pricing!
BERNOULLI TECHNOLOGY Hard
disc Subsystems____ From $2595
PRIAM Superfast 40 & 60 Meg.
for AT Calll
INTERDYNE 10 Meg. Reel to Reel
Tape Back-up $439
Best availability of voice coil

and stepper motor hard drives
with high quality controllers
From $495

SORCIM SuperCalc 3, vers. 2.0__
New Low Price!

ENHANCEMENTS & UTILITIES
FOX & GELLER Complete line for
dBase II/lll, RBase 4000

NORTON Utilities 3.0______$69
ROSESOFT Prokey 30____$89
CENTRAL POINT SOFTWARE
CopyllPC_____ 8§35
SOFTSTYLE Set FX+ and
Printworks, printer control
SIDEWAYS Inverts printout__$35
BORLAND SideKick and
SuperKey____ From $40
BORLAND Lightning and Reflex__
New! Call!
COMPILERS & LANGUAGE TOOLS
LATTICE C-Compilers $279
MICROSOFT Complete line
MICROSOFT QuickBasic
__ New Low Price!
BORLAND Turbo Pascal, Turbo
Toolbox & more__ From $35/each

GRAPHICS
Z-SOFT PC Paintbrush, mouse
graphics

NETWORKING/
PROTOCOL
CONVERSION

SNA & BISYNC 3780, 5251. Mod
1&12,3274, 32718
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IRMA Complete line__ From $849

PRINTERS

We have thousands in stock.

DOT MATRIX

EPSON FX85/286____ NEWI!
EPSON LQ1500/L.Q800/LQ1000___
_ New Prices!
OKIDATA 192 & 193, ML84,
Pacemark 2410
OKIDATA NEW 2000 SERIES ___
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New Low Pricesl!
NEC New P-5 Low Price!

LETTER QUALITY
NEC Spinwriters 2050, 3550,
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EPSON DX10, DX20, & DX35

__New Letter Quality Printers!
We carry a full range of form
handling options.

CHIPS

$95
DECISION RESOURCES
ChartMaster_ Latest Version $239
MICROSOFT Chart _$169

COMMUNICATIONS
MICROSTUF Crosstalk XVI, Latest
version $99
HAYES Smartcom Il _ $85

WORD PROCESSING
MULTIMATE w/spelling checker &
tutorial New Low Price!
SAMNA+ $329
MICROSOFT Word. New version _
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LIFETREE Volkswriter Deluxe $169
$SI WordPerfect, version 4.1 $249
MICROPRO WordStar Professional
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OFFICE &

PROJECT PLANNING
HARVARD Total Project Manager _
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SORCIM/IUS Super Project_$199
MICROSOFT Project $175

DATA BASE MANAGERS
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MICROSTUF Infoscope ____$99
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INTEL 8087, 80287, high speed
coproc. ___Call for Market Price.
64K-256K RAMCHIPS
__Call for Market Price.
128K Piggy-back chips for your
AT Call for Market Price.

MODEMS
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12008 & 2400. We have the best
stock in the USA Call!
VEN-TEL 1200 Baud Half Card

wCrosstak______ $399
PEACHTREE TECHNOLOGIES
P-1200 ext. $269

MISCELLANEOUS

MAXELL Diskettes____ $25
DYSAN Diskettes at the lowest
priceinthe USA________ Call!
MOUSE SYSTEMS PC Mouse,
optical w/software $139
MICROSOFT Mouse, bus or serial
mechanical_New Model In Stockl
KEYTRONICS 5151 keyboards $149
KEYTRONICS 5153 Keyboard with
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KENSINGTON MICROWARE
MasterPiece = - §
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POLAROID Palette $1245

MONITORS
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SR12__ New Low Prices!
AMDEK Color600_____$379
AMDEK 722, New alternative to
IBM enhanced monitor____$569
AMDEK 300A/300G/310A
$129/$119/$165

©Copyright 1985, Micro Mart, Inc.
Technology Corporate Campus
3159 Campus Drive

Norcross, Georgia 30071

Prices are subject to change
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but may vary at over 20 Micro
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WESTERN COMPUTER AT TURBO
STANDARD FEATURES:

IBM PC/AT Compatible with 512K RAM
Switch Selectable 6 or 8 MHz operation

Up to 2 Megabytes of RAM on Main board
One Parallel Port & Clock/Calendar on Main
board

Enhanced PC/AT style keyboard
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One Year Warranty

western Zomputer
1381 WARNER AVE.
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BOOK REVIEWS

and Augment. These systems are very powerful but very
expensive and run on minicomputers or mainframes. |
would have liked to see discussions of some smaller
systems such as MIST CONEXUS, which runs on the IBM
Personal Computer. Furthermore, these systems almost
all represent the first generation of such software. In a new
and rapidly evolving field such as this, it would be nice
to see where the technology is and where it's going.

SocIAL DIMENSIONS

As stated previously, the authors recognize that telecon-
ferencing must mesh with the existing social and organiza-
tional structure of a company. Implementors of any such
system must take the existing channels of communication
into careful account. However, the book covers systems

' analysis and group communications almost as much as

teleconferencing. (More than 100 pages is given to the
discussion of topics related to management of human
resources, meetings, and the implementation of a system)
This concern for the human element is laudable, but much
of this information exists elsewhere already. In a book on
teleconferencing, | would have expected more on the tech-
nology and its future directions. While the human element
is important, perhaps the authors could have limited this
discussion to only those aspects that are directly affected
by teleconferencing technology.

Kelleher and Cross have done a good deal of research
and have presented a thoughtful treatment of all aspects
of teleconferencing. The book gives the reader a solid
grounding in the basics of each of the technologies and
in the dynamics of human interaction. Of course, actually
implementing a teleconferencing system entails a good
deal more learning, a process that can be started by con-
tacting some of the numerous companies listed in the
resource reference at the back of the book.

Though the price of the book might discourage the
casual reader, it should not give pause to anyone seriously
contemplating the use of this technology. In addition to
providing an introduction to the world of teleconferenc-
ing, the book serves to expand the reader’'s awareness
to include options for doing business you would never
have thought of or would have dismissed as impossible.
My horizons have certainly been broadened. and | now
know where to look for more information if I need it.

David L. Salahi (90 Streamwood, Irvine, CA 92714) is a computer

 programmer interested in music, graphics, surveying, and

telecommunications.

PASCAL PRIMER FOR THE MACINTOSH

| Reviewed by Scott L. Norman

D an Shafer's Pascal Primer for the Macintosh is by no
stretch of the imagination a textbook, and it makes
(continued)
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PACKAGES
data-analysis software from: StatSOft

unbeatable power and flexibility for unbeatable prices!

......................

We developed complete,
high-performance
statistical packages

for all computers:

BUBUIFERER43BAUS S

1. STATISTICAL SUPPLEMENT FOR LOTUS 1-2-3™ (number one
statistical add-on for LOTUS™ and Symphony™, also reads files from
many other programs, can be used as a stand-alone statistical package, $1 49
runs on IBM™ and all compatibles, 256k, 2dd, 8087 support) .........

2. STATFAST (the first stand-alone and still the most powerful statistical 1 1 9
package developed for the Macintosh™ 128k or 512k, 1dd) ..........

3. APP-STAT (a complete statistical package for the Apple II™ family of 99
computers, 1dd) . ..ot v ittt it i i i ittt i e e

4. PSYCHOSTAT-3 (acomplete statistical package, available for Kaypro™ 99
and all CP/M™ computers, 1dd) v vvv vttt inreneenennennennens

All of these statistical packages are user friendly and super-easy to use. They include
the full range of basic statistical analyses (descriptive statistics, t-tests, correlations,
cross-tabulations, nonparametric statistics, and more) and advanced multivariate
statistics (multiple regression, multifactor analysis of variance and covariance,
repeated measures, contrasts, unbalanced designs, and more). All packages can
handle data files of unlimited size, include flexible Data Editors, and can access data
files from spreadsheets, data-bases, and mainframes. If you are interested in statistical
analysis on micro computers, call us! Our technical staff can advise you and
recommend the best program for your needs.

Please add $5 for shipping and handling. To place your order or
talk to our technical staff for more information, call or write:
STATSOFT
2831 EAST 10TH STREET, SUITE 3, TULSA, OK 74104
(918) 583-4149 -
LOTUS 1-2-3, Symphony, IBM, Macintosh, Apple Il, Kaypro, and CP/M are registered trademarks of respective companies.
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no pretense of dwelling on the theoretical principles of
its subject. There is very little discussion of structured pro-
gramming in general, and this may be the only Pascal book
in existence that is totally devoid of the language’s syn-
tax diagrams.

Pascal Primer fills another need. It might be the one book
to read if you are a novice who wants to be able to write
nontrivial Macintosh Pascal programs in the shortest pos-
sible time. The book captures the style and pace of the
most successful teach-yourself efforts I have seen, and
perhaps too much BASIC really does spoil you for the
newer languages.

Thus this primer seems best suited to the aspiring Mac
programmer who functions outside a formal computer
science setting. Shafer mentions another potential au-
dience: experienced Pascal programmers who want a
quick briefing on the special features of the Mac dialect.
Its appeal to that group is questionable. While Pascal ini-
tiates can certainly pick up useful information here, the
Reference Manual and Technical Appendix furnished with the
language are probably more appropriate for them to use.

INTRODUCTORY MATERIAL

Pascal as implemented on the Macintosh is an interactive,
interpreted language (see the preview by G. Michael Vose
in the June 1984 BYTE, page 136). Feedback from the in-
terpreter and the insight provided by the special windows
that can be opened to monitor a running program en-
courage the student to experiment.

Pascal Primer supports this approach. The book is liberally
laced with routines that you are encouraged to enter,
check, run, and modify. Most of them are short so as not
to induce typing fatigue. The blue ink and small sans serif
type used for the program code can be difficult to read,
however. Most chapters end with a summary and exer-
cises. Possible answers to many of them (most are pro-
gramming problems without unique answers) appear in
an appendix.

The book introduces Macintosh Pascal's menus, win-
dows, and editing and debugging features. The automatic
formatter (which indents the source code, puts reserved
words in boldface, and generally deals with matters of pro-
gram legibility) is briefly described. In my opinion, this
feature makes the built-in editor much more attractive than
a separate text processor for preparing code.

After describing the structure of the Pascal program,
Shafer introduces the concepts of variable types and then
defines the principal types of control statements. He does
this with plenty of consideration for the novice; for ex-
ample, he provides a good explanation of how the WHILE
and REPEAT. . .UNTIL constructs differ in treating a loop
that should execute just once—or not at all—in a given
program,

At this point, Shafer introduces QuickDraw graphics.
Topics include the control of pen size and pattern, the use
of Movelo and Linelo commands to write high-speed

(continued)
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C¥pnc Wt JeNTT e e S n s e L Call
Dollarsand $ense ...................... 95
(WIEISY) o do o adto ol ol o BHEL ¥ o riins Call
Tobias Managing Your Money .......... 94

TCS. Big Four equivalent of Peachtree
Series 4 Specially augmented and
customized for your IBM PC Terminal
and Printer - GL, AR, PA, AP, CP/M-80,
CP/M-86 for PC XT, DOS 1.1, 2.0.

Each Module $65 For All Four $249
——INTEGRATED——

Enablei. i s ek s sl o o Call
Smiert Software L L aak L Call
——TRANSFER PROGRAMS ——
Crosstalk XVI ...,

Hayes Smartcom ||
MIGrOSOft AGCRSI R ¢ vr oo n Bt m. Lo

——GRAPHICS——
Chaktinaster « | &= AL ot 215
DrHalos | s, FEPASiee ., po R ASE o A o 99
Energraphics w/o Plotter .............. 170
Energraphics w/Plotter ................ 220
PORrIXEE 5 I . L IR Y, 99
7 Ty e SRR SO R S B, 199
Graphwriter/Combo .........covvvuuen 310
Microsoft Flight Simulator .............. 30
ety oo ST NT o el WSV 07— L 69

RS Grapms e L i s . o cio S R HR! 78
BLODPTRSICTM L 5 5 el v § vl Wt g 135
INCREDIBLE
VALUE!

Nationally advertised boards for
IBM PC and compatibles at

giveaway prices.
1 year warranty
5151 Equivalent Keyboards..... $89
Monochrome Board w/Printer
POt crorers 20 35 33 5 22 B AL rersrontens $79
Hercules Graphic Board Equivalent
with Parallel Port ............ $99
Expansion Board 0 to 576 K.. ... $59
AST Six Pack Equivalent
with game port .............. $99
Four Drive Floppy Controller ... $45
Color Card without printer port. $79
Color Card with printer port....$95
IBM PC CLONE
256K Expandable to 640K on the
motherboard, 2 drives 7 expansion
SIOtS vt $695
——LANGUAGES——
Concurrent PC/DOS ...vvvvnvnnnnn Call
EORIGANNZZAR w58 L g L EH L . 208
Lattice C Compiler .................... 249
Run C Interpreter ..............c....... 89
Microsoft C Compiler ..........c...... 239
Microsoft Fortran ................
Microsoft Macro Assembler
Microsoft Pascal Compiler ............ 178
Microsoft Quick Basic .................. 65
VIRt HRl AL Bt . o T L B 140
——UTILITIES——
Capy PGl 3. 1 A T 19
Copy I'PEBORIM ... .4 ey eane.s oot 3 79
COPYWEIGRS e v oo s Lo RN 45
NortoR LRiltiBs3-T .. o b5 ¢ 2505 erons 52
g i G T T S e 22
RroKeyldIDFF IR, 1 % et N SRy 75
SBPErEeYErenes o L S Tl G, L P 35
——PROJECT MANAGEMENT——
Harvard Project Manager .............. 199
MICLOSO I B jeC R . m e 150
BOPSERIOIBCY 0 b e W 165
HARDWARE
——HARD DRIVES——
Bernoulli20MB % ht. ............... 2439
Seagate 20 MB Internal w/Controller ... 499
ShUch ORION INTHRMAl P S B R e 529
——MODEMS——
AN C O E XD SS R o EE el T 235
Elay,e'Sht ZO0TE - T i R Call
Hayes 1200B w/Software ............. Call
= WG T8 (= TS T TR i) 599
Promodem 1200B w/Software ......... 265
RromodemilRO0IS et ey B L L A 309
——RAM——
64K 150NS Chips (Setof 9) ......... 10.50
256K Ram Chips (Setof 9) ............. 27
——BOARDS——
e Y T - o e 1 T 359

HARDWARE

AST Sixpack (384K) .............v.ees 259
Hercules Color Card .................. 145
Hercules Graphics Card ............... 289
EEHA N T TR o R ST Lt e S e Call
Pat@ W IeaPak L 000 L SO el 119
Paradise Modular Graphics Card ...... 249
Quadram Board with Par/Ser

A0RGAME POr tish s Tha L . L e 199
CYU M COUBTER S v s s Akl 185
Sigma Maximizer Multifunction ........ 149
STB ChduffelurBoard™, . L. .0 luiwias, 249
STEMOAOIBOard Sl ' v .. . L e TRt 155
AB Parallel Print Switch w/cables ....... 75
Mini Micro Parallel Print Buffer.......... 69

——COMPUTERS——

COfnaPCrle. o a5 ey avism S - Call

Sperry PC Mono 256K Dﬁal Drive
Serial Port, Clock, MS/DOS 2.11

................................. $1650
IBMPESAT. oy S8 b - S Sl o L e Call
ITT Computers PC Compatible 256k

Dual Drive, Mono, MS/DOS 1395

ITT XP 80286 IBM/PC Compatible, 512K,
10 MB Winchester, 3 times faster than an
XT. 30% faster than an AT $2650

Zenith 171 Call

——PRINTERS——

FREE! PRINTER SET SOFTWARE
Purchase an Okidata, Epson, Gemini,
Citizen or Toshiba printer and receive at
no charge a menu driven program to set
print characteristics or to make your com-
puter function as a correcting typewriter.
Retail value $35. Available for most disk

formats.
CITIZEN
I SPatili |2 sl Bl £ Sl b A S 255
NS L. ] K vais 8 vl 3 PV o 355
N 2 B et T, s L v, ‘e POV DG SO 329
ORI 3200 . o, i et e e 169
Premiere 35 Daisywheel ............... 415
EPSON - Call on all models
JUKI
UK BT i W B s b SR 1 349
ULIREOI0U | £ 0 G AR L T st o 685
NEC
SOBQim il L 3 . el b e i 989
BRI T e sn vy e P ey e R 1349
R Agralie ] = T L R e Y 995
(= 05 Rl DRI ) B JORIEARRS UL 398
OKIDATA - Call on all models
PANASONIC
J 09N NI B e TR ST e 239
1092 Ul T8 UEGSel™ e e ey Lo A 320
1083 wnsen it i g B e e 429
KXP315A i i 410
STAR MICRONICS - Call for prices
TOSHIBA
19 e, = PRI SRS 5 S 1, Tt ¢ SO 460
15K1 % iy Ll el ISEEEC 5 S S 1049
I ey~ ) DR ST ™ 875

——MONITORS——

AN B S e Call for price
Taxan 6108 L e S T o - e 319
Taxan 2L rden,  Lr0 0L S e 125
Takan 122 AMBEE ~hin wwint'co s o et 134
PrincetoniMax® 12: g AU e pi eniilpns 169

TERMS: Prices include 3% cash discount. Add 3% for
charge and C.0.D. orders. Shipping on most software is
$5.00. AZ orders +6% sales tax. Personal check-allow ten
(10) days toclear.Prices are subjecttochange. We accept
purchase orders.

TOLL-FREE ORDER LINE 1-800-421-3135

WAREHOUSE DATA PRODUCTS

Inquiry 352

2701 West Glendale Ave. « Phoenix, AZ 85051




THE DATA PAGES
HAVE YOU
Tried to find information about businesses or stores?
TRY ‘“THE DATA PAGES''!!

NEED TO
Look up phone numbers or addresses for companies?
TRY “THE DATA PAGES™'!!

LOOKING FOR
A new use for your personal computer?
TRY “THE DATA PAGES’’!!

NEED TO
Find information about businesses in other cities?
TRY ‘“THE DATA PAGES”’!!

LOOKING FOR

Electronic advertising? -TRY “THE DATA PAGES"'!!

SEARCH FOR INFORMATION

By Location, City, State, Catagory, Service, Product, Names, Etc.
TRY “THE DATA PAGES™'!!

“THE DATA PAGES"’ isan information service provided by a Texas
based corporation. We offer a unique service to personal computer
owners and businesses throughout the U.S.

“THE DATA PAGES’ a new information service that is growing
rapidly in the number of subscribers and business advertisers us-
ing the service. We are expanding into most major cities.

As an INTRODUCTORY offer we are selling twelve month subscrip-
tions at a reduced fee. The normal fee is $29.95 per year. NOW
you can subscribe for as little as $19.95 a year. Send a check or
money order now and save another $5,00. Your cost only $14.95.

“THEDATAPAGES” is inexpensive to join, even betterit’s inex-
pensive to use.

Every subscriber, as part of our SPECIAL, receives one hour of
free time per month. All hours above the free time are charged at
$3.60 per hour regardless of the speed of modem used, 300, 1200,
or 2400 BPS.

Try “THE DATA PAGES" you'll like how it works! You'll like the
information you get!

SEND a check or money order with the coupon below to take ad-
vantage of our special offer. We will then send you all the necessary
information to get started.

| wish to take advantage of the SPECIAL $14.95 ___ . Just

send information at this time

Name:
Address:
City:
State:

Zip Code

Phone alc #

Amount enclosed
Make check or money order payable to:

o LMW Enterprises, Inc.
14031 Quarles
03.3 San Antonio, Tx. 78247
Phone (512) 494-0263

BOOK REVIEWS

Shafer's handling of the concept

of the scope of a variable is a

painless introduction to the subject.

70 BYTE « FEBRUARY 1986 Inquiry 192

drawing programs, and the manipulation of some pre-
defined shapes. The reader is introduced to the Frame,
Paint, Fill. Erase, and Invert operations. The tools for sur-
prisingly complex graphics are now in hand.

Subsequent discussions cover string manipulations, the
types of numbers in Pascal (emphasizing reals and integers
but with at least a hint of the more specialized types that
are available), and procedures and functions. Shafer’s han-
dling of the concept of the scope of a variable is one of
the most painless introductions to the topic I have seen.
Most of the space is devoted to the use of procedures,
with a summary of the similarities and differences between
them and functions.

ADVANCED TOPICS

The last 100 pages or so are devoted to topics that most
readers will need if they want to write programs of real
substance. There is no obvious dividing line in the book
at this point, but rather a subtle change in the impres-
sion it leaves. Many of the remaining topics are more
abstract and simply require closer study than the material
that has gone before.

A readable introduction to structured data types—arrays,
sets, and records—gets things under way. In keeping with
the orientation of the book, only one- and two-dimen-
sional arrays are discussed, using the typical examples of
lists and tables. Shafer writes about subrange data types

- and enumerated user-defined types as well as sets and

the programming tools for manipulating them.

There is some danger that the reader will begin to suf-
fer from data-structure overload at this point. My best ad-
vice is to try and remember that you don't have to use
every single tool in every program.

The remainder of Pascal Primer treats matters that could
be difficult for the novice. The topics deserve a place in
the book, however; they can be important when writing
programs of any practical level of complexity. They include
the Event Manager, which helps handle keyboard and
mouse inputs to a running program; disk files (restricted
to numerical files here); dynamic data structures, used
when you lack a priori knowledge of the quantity of in-
formation with which you will deal; and advanced graphics
and sound techniques. The book ends with three sample
programs that pull together many of these techniques.

USEFUL AND READABLE

I think that Pascal Primer for the Macintosh continues the Waite

Group's track record of conveying useful information in
(continued)



55" Lotus

$319

Software

Word Processing Editors

FANCY FONT
FINALWORO
MICROSOFT WORD
MULTIMATE
MULTIMATE
ADVANTAGE
OFFICE WRITER/

SAMNA WORD Il
VOLKSWRITER
DELUXE
VOLKSWRITER
SCIENTIFIC
WORD PERFECT 4.1
WORDSTAR
WORDSTAR 2000
WORDSTAR 2000+
WORDSTAR PRO
XYWRITE II+

Database Systems
ALPHA DATA BASE
MANAGER Il
CLIPPER
CLOUT V 2.0
CONDOR Il
CORNERSTONE
DBASE Il
KNOWLEDGEMAN 2
PARADOX
PC FOCUS
PFS: FILE/PFS:;
REPORT
POWERBASE
QUICKCODE Il
QUICKREPORT
R BASE 5000
REFLEX
REVELATION
Spreadsheets/
Integrated Packages
ELECTRIC DESK
ENABLE
FRAMEWORK Il
JAZZ
LOTUS 1-2-3
MULTIPLAN
OPEN ACCESS
SMART SYSTEM
SPREADSHEET
AUDITOR

SUPERCALC 3
SYMPHONY

Helcules ‘
Graphics Card

TERMS:

Checks—allow 14 days to clear. Credit processing—add 3%. COD orders—cash,
M.O or certified check—add $5.00. Shipping and handling UPS surface—add $3.00
per item (UPS Blue$8.00 peritem). NY State Residents—add applicable sales tax.
All prices subject to change.

Graphics

BPS BUSINESS

GRAPHICS $229
CHARTMASTER 219
CHARTSTAR 169
DIAGRAM MASTER $215
EXECUVISION 249
ENERGRAPHICS 189
FREELANCE 239
GEM DRAW. 95
GRAPHWRITER

COMBO $339
IN-A-VISION $319
MS CHART -NEW $189
OVERHEAD

EXPRESS 109
PC DRAW 249
PC PAINTBRUSH 89
PFS: GRAPH 89
SIGNMASTER 159

Project Management
HARVARD TOTAL
PROJECT MANAGER  $279
MICROSOFT

PROJECT-NEW $249
PROJECT SCHEDULER
NETWORK $339
SUPERPROJECT 209
TIMELINE 2.0 289
Desktop Environments
DESK ORGANIZER $ 69
GEM DESKTOP $ 39
SIDEKICK $39
Communications/
Productivity Tools
CROSSTALK 99
CROSSTALK MKIV 149
PROKEY 89
KEYWORKS $ 59
RELAY GOLD Call
REMOTE 119
SMARTERM Call
SMARTCOM II 99
SUPERKEY 55
Statistics
SPSS/PC 695
STATPAK-NWA 329
STATPAC-
WALONICK 349
SYSTAT 419
Professional Development
LIGHTYEAR $319
THINK TANK 3109

Mounta.m
Drivecard 10 |

dBase I1I
i $369

Languages/Utilities

CONCURRENT Dos 189
€86 C COMPILER 99
ORFORTRAN 77 219
FASTBACK 119
LATTICE C COMPILER  $289
MARK WILLIAMS C 319
MICROSOFT c
COM zzas
MS BASIC COMPILER 249
MS FO 2
NORTON UTILITIES 59
QUICK BASIC 79
TURBO PASCAL 49
XENIX Call
Accounting
BPI $299
GREAT PLAINS 479
1US EASYBUSINESS 319
ONE WRITE PLUS 179
OPEN SYSTEMS 359
PEACHTREE 2239
REAL WORLD 369
STAR ACCOUNTING
TNER $249
STAR ACCOUNTING
PARTNER Il $529
Hardware*
Display Boards
AST PREVIEW $279
EVEREX EDGE $309

EVEREX GRAPHICS
EDGE $319

DGl
GENOA SPECTRUM $Call
HERCULES GRAPHICS
CARD

$299
HERCULES COLOR
CARD $159
PARADISE MODULAR
GRAPHICS $275
PARADISE

MULTIDISPLAY CARD $285
SIGMA COLOR 400 ;489
STB CHAUFFER 279
TECMAR GRAPHICS

MASTE!

STER 59
TSENG ULTRA PAK 2429
TSENG ULTRA PAK-S 369

Six Pak Plus
384K

LOWEST PRICE
GUARANTEE!

We will match current
nationally advertised
prices on most products.
Call and compare.

1

G )

AST 6 PAK PLUS (84K)  $229
AST 6 PAK PLUS (364K) $249
GOLD QUADBOARD (0K) $419
ORCHID BLOSSOM
{0K) $199
ORCHID BLOSSOM
(384K $249
ORCHID PC TURBO
258K) 699
PERSYST TIME SPECTRUM
(0K) . $199
PERSYST TIME SPECTRUM
384K 249
QUADBOARO (0K) $189

QUADBOARO (384K) $219
SILO\‘(ER QUADBOARD

( ') $219
TECMAR CAPTAIN

(ma $189
TECMAR CAPTAIN

(:mxz‘ $229
TECMAR JR CAPTAIN

(1zaxh $289
TECMAR WAVE (64K)  $209

Emulation Boards

AST 5251-11 599
AST 5251-12 549
AST BSC 89
AST SNA 599
CXI 3278/9 Plus 959
IRMA 789
IRMALINE 998
Networks
ASELPC.NET Call
CORVUS NET Call
ORCHID PC NET Call
3COM Call
Mass Storage/Backup

EXCEL STREAM 60 TAPE
2

IOMEGA BERNOULLI
BOX-NEWI

IRWIN 310A 10MB TAPE
o

IR I'I‘N 110D 10MB TAPE

4
MAYNSTREAM 60MB TAPE

@
o
o

gN ) $1199
MOUNTAIN DRIVECARD

10M B 789
TAL

LG Cafl
TECMAR OIC 80AT TAPE
(INT) $1

$349

jee

Library
Case

MultiMate
$219

Muitifunction Boards
AST ADVANTAGE $389

| Sma_I;tﬁ-iodem
1200B

Diskette
fa

with your order

ﬁ%ﬁﬁ 126

Perfect 4-1
Monitors

AMOEK 310A $169
AMOEK 300/500 $249/349
AMDEK 600/710 $449/469
PRINCETON HX-12 59
PRINCETON MAX-12E 178
PRINCETON SR-12 79

INCETON HX-12E 59
PRINCETON HX-9. 529
TAXAN 122 AMBER 159
TAXAN 630/640 $489/539

Modems

AST REACH 1200 $389
HAYES 1200 9
HAYES 12008 349
HAYES 2400 579
TRANSNET 1000 299
VENTEL 1200

HALF CARD $389
WATSON $489

Printers/Plotters

BROTHER TWINWRITER $939
DIABLO Call

EPSON FX-85 9
EPSON FX-185 99
EPSON LQ-1500 999
HP 7475A Call
JUKI 8300 699
NEC ELF 350 439
NEC 3550 $1139
OKIDATA 193 $539
QUME SPRINT 1155 $1589
SWEET P 600 9

T1855 799
TOSHIBA P351 $1129

Input Devices
KEYTRONIC 5151 179
KOALA 109
MICROSOFT MOUSE  $129
PC MOUSE W
PAINTBRUSH $129
Accessories
CURTIS SURGE
PROTECTORS $Calt

DATASHIELD BACKUP
ER Call

POW
GILTRONIX SWITCHES  $Cali
MASTERPIECE PLUS 135
MI%:!KOFAZER INLINE

( z $219
TRIPPLITE BACKUP

POWER d
258K RAMSET 39
8087 MATH CHIP 135

i Smamodem

2400
$879

In New York State call (71 8) 438-6057

/ Softline Corporation
./ P.O.Box 729, Brooklyn, N.Y. 11230
TELEX: 421047 ATLN Ul

FAX: 718-972-8346
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0 ' ¢
: PC SYSTEMS
T e L T LT O T T T T T T
MAINSTREET
.~ _ ENHANCED
\/’/ PC $1965
Q™ i with 10 MB Disk

® 360kb Tandon Floppy

B 10 MEG ADEPT Hard Disk
B 256K RAM

® AllControllers, Cables, Manual
B ] Year Warranty

Same System with
20 MB Hard Disk

$2085

Monitor sold separately

Many Options Available

PC/AT SYSTEMS

O

Em ! |

ATrrus
$4030

20MB System
Includes:
= |2 MB Floppy
= 512K RAM

® Serial/Clock

| MAINSTREET

® 360 KB Floppy
® 20 MB Hard Disk

® All Cables, Controllers, Manual

Monitor sold separately

EEEG A

Same System
with 32 mb

$4241

aYaYaXe

MAINSTREET

COMPUTER CORPORATION
HOURS: 9am to 6 pm CST M-F Sat 9-3

HHnm
MORE I PC SYSTEMS FROM MAINsﬂtEET SET OF NINE
o Tape Drive ¥ . MB ar
' <4SUPER PC .ﬁﬁéﬁ.ﬁk : Ls'rgum. QSisnEaens j"‘:s'.”"li'f"gu“'"'“‘ 0aK - §8
o 10 . MU A . ots Ava
: 2644 e biOKRAM AS’I’GPAh : $2601 mowufmf 1 CHIPS 256K $35 '
ﬁuggggg T Je L 5 1R |
ower 0] ppIes
av lnpe B“Ck“p lMﬁHn?d Dlsk
L] I ] J_[
P 4
. [ [,-
- Prmters ® WER é— [ampﬁa. 20 MB
EPSON FX-85....... CALL e VY
EPSONLQ-1500 ..... $929 ADEPT™ . System
:sgg: :)’:;25 :;:: TR ® FAST 8086 Processor $2942
TOSHIBA 1340....... $569 Dn::%':::'d XT3, .. §363 ® 640K RAM
% Ig:g:g: ::;;‘ .3;333 DassEhiald ATS0D, || 9588 ® 20 MB Hard Disk
:gcsgu? 341 ........ $939 8 2 -360kb Floppy
oLeF .......... $449 . : ;
CItIREN MShoo. 2% : glgb Resolution Monitor
OKIDATA 182 ....... $239 DataSldel $100 . . . .. 559 i ,
OKIDATA 192 ....... $349 DataShivld 885 ..+ .. $49 ® 1 Year Warranty
OKIDATA 193 ....... $549 DataShield 875, .. ... §36
OKIDATAS4 ........ $759 “;;-;:;-;g:;;g_w Cvws s 608
Computer Accessories | ] l J
O PLA OURORDER CA SHOCK- |
200)-2 5 MOUNTE "\EOMPAG Portable g2¢s9
- < 10MB | !
oFor BN $2466 With 20MB
ompagq i [
2 COMPAQ 286
56K, 360KB Floppv,
sctnfietiabehoh SO | $475 l/ 10MB Hard Duk 20MB $4664
HBH N e , iliaannnsannnnnnnnnnnnnn
howees r\] 1 1"1“ ; Wl lnqulry 201

ORDERING INFO: All Mail: 1025 Main St.. Bastrop TX 78602.
We aceept personal and corporate checks. No delay if driver's
license and expiration included. Shippingis freg on prepaid orders
via UPS Ground. Air is extra. We accept VISA, MC. (Am. Exp.
and Diner's Club = 3% swrcharge) We double manufacturer's
warranly on all hardware. Software is not returnable. All goodsare

new. TELEX 5106007038-MAINSTREET-UQ sozss

=
=

T T T T T T T T T T Fetat




Buy Mainstreet and Adept

ADEPT pPC

uw”""lIIIIIIIHHIJIIIIIIIII

- $749

nDEI’T AT

[EERENEEENARARERARERERE EREEE

] $1975

ADEPT"™ ADEPT™ AT |
e Personal ¢ 80286 Microprocessor Ey
P ¢ 1 Megabyte Motherboard
”/Computer ¢ 1.2 MEG Floppy Drive
¢ Hard Disk Controller
® 640K RAM ® “Touch Type AT" 2
Same System s 96080 Flapgw * :eyb?gﬁ PC, XT g i
with 20MB ® “Touch Type” Keyboard AE[l'n;oftwarc G .
$1239 ® 1 Year Warranty ® 8 Full-Size Expansion Slots
‘ @ Runs IBM™  Software e 1 Year Warranty Add 20MB Hard Disk |
30 Day Trial /100% Credit For Only $490
Towards IBM PC Momior sold sepatately Monitor sold 5“1’!"““’1.\‘

[l

IR RN ENN RN AR RN
‘ “Our #1 Seller” !
' Quick-Six Multifunction Board
e Serial Port ® Clock/Calendar
| e Parallel e RAM Disk Software
e 384K RAM e Print Spooler
For A Limited Time

RRRRERBRRMNANR

L

e 3MBRAM 289
e Serial Port 1

¢ Parallel Port
o For IBM or ADEPT AT

menseeen ||| HARD DISKS

MONO/GRAPHICS TAPEBACK-UP i§ by ADEPT™
BALANCE I $739 20MB

$229 20MB 490
® 720 x 348 Resolution Backs up 20 MB in

e Parallel less than 10 minutes ‘ e Half Height ® Mounts lnlemlally
e Serial 60 MB e Complete System  ® 1 Year Warranty |
® Runs 1-2-3 4
uns [ 10 MB - $390
Balance Il 899 32MB - 5695
$299 Similar to TECMAR For really FAST access, call our
Mono/Color Graphics QIC-60 hard drive specialist — 800-426-6246
| | ][] e
24 Hour
Bulletin 1M X Tjondg A
Board ey
Service, !
1P QAD 250
SIGS trhdelragy of 1t
\IALl ; Gorgaa )
DOWNLAAD brpod ods
BERI :t | ™ ] ! Lt ;
STR-321-731 R = Prlcedurd st
N 800 426-6246 Moinstreet Computer SOFTWARE —Many titles available 800 426-6246 ~ |.[laiiitl
ORDERS Bastrop, TX 78602 Inquiry 20 : : i
dbe i Lowest Inquiry 201 Call for Latest Version and Price
B1p-321ah08 3:%“.2.?,3\:1?22 Mon- :l::"‘;:m Y Pricing On E 1 Borland Superkey 835 Copy Il PC $25
l Texas Rnudenh Inquiries Salurdn 9 am- 3 pm Borland! xamptes— Multimate $238  Norton Unhues $49
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Real-Time Multitasking Executive

® No royalties

| Source code included
m Fault free operation

m |deal for process control
® Timing control provided
m Low interrupt overhead
B Inter-task messages

AMX Interrupt
Supervisor

Service
Procedures

Options:

B Resource Manager
m Buffer Manager
® Integer Math Library

AMX isTMof KADAKProducts Ltd.
CP/M-80 isTM ol Digital ResearchCorp.
IBM, PC DOS are TM of IBM Corp.

m Language Interfaces :
C Pascal

PL/M Fortran AMX for 8080 $ 800 US
8086 950
® DOS File Access : 6809 950
CP/M-80 68000 1600
IBM PC DOS Manual (specify processor) 75
Ak KADAK Products Ltd. (604) 734-2796

Telex: 04-55670
206-1847 W. Broadway, Vancouver, B.C.,Canada V6J1Y5

1
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BOOK REVIEWS

highly readable form. It is pleasant to find a Macintosh
software book that deals with the same version of a prod-
uct that the consumer can actually buy.

I found only a few misprints, which seemed to be con-
fined to program listings. Some of the demonstration
routines will crash if run as listed; interpreting the resulting
Macintosh Pascal error messages is not too difficult and
can be considered part of the learning process. One error
that comes to mind is in the “Flying Circles” graphics pro-
gram on page [12; as it stands, a second constant (ymax)
must be declared in order to set the boundary of the draw-
ing area.

Shafer’s style leans on frequent asides to the reader and
minor-league puns, and it does get a bit tiresome.

But these are minor matters. | recommend the book to
Macintosh Pascal beginners learning to write useful pro-
grams. Some ex-novices (especially those with BASIC ex-
perience) will be able to go straight from the Pascal Primer
to Apple’s own Macintosh documentation, while others
may find a more traditional Pascal text a worthwhile in-
vestment.

Scott L. Norman (8 Doris Rd., Framingham, MA 01701) is a fre-
quent contributor to computer magazines.

SILICONNECTIONS:
COMING OF AGE IN THE ELECTRONIC ERA
Reviewed by William Barden Jr.

F orrest M. Mims 11l is one of the world's best-selling
electronics and computer authors. His Radio Shack
Engineer's Notebooks are down-to-earth guides for hardware
hackers on how to use integrated circuits. His column in
Computers and Electronics magazine, covering lasers, optics,
computers, and electronics, was the mainstay of that
magazine for years. Mims started his career in electronics
about the time of large-scale use of integrated circuits and
therefore has an excellent perspective about the era of
silicon chips and microcomputers.

Mims's new book Siliconnections: Coming of Age in the Elec-
tronic Era spans 15 years. Mims has some spellbinding
stories to tell that will be of great interest to computer
users, hardware hackers, and anyone else interested in
“high tech

There’s a story of how Mims helped found MITS, long

- before Apple (at least in measurement of time in the

microcomputer era). With the Altair 8800. MITS became
the first successful microcomputer company. Those were
the days of iron men and silicon machines; it took a
dedicated computer hobbyist to build the system from a
kit and then program it in machine language. The Altair
8800 was sold at first in kit form, coming complete with
256 bytes of RAM (random-access read/write memory).
The Altair 8800 was incredibly successful and was the

(continued)
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LOWEST PRICE

NO SURCHARGE

Brother All Models
Cannon Loser Printer
Citizen MSP-10 .
MSP-15 or MSP-20
MSP-20
MSP-25

Datasouth All Printer Madels . .

Diable D-25 wTE
635 ek q
Other Printes Modals .
Epson All Printer Models
Juki 6000
6300 . .
6300 . .. .
NEC 2010, 2015,2050 . . .. . .
3510, 3550. . .

3515

3530 3

8810, 8830, 8850. . . . .

PZB3 I o B0

Elf 360

E\f 370 . gel 4. .0
Okidata All Priner Models .
Panasonic 1091

1092 ..

1093

KXP3151 .

Star Micronics

All Printer Models
Silver Reed

EXP400 Parallel

EXP500 Parailel or Serial
EXP550 Parallel or Seriol
EXP770 Porollel or Serial

PRINTERS

Anadex Alt Models .

.. Save

TOSHIBA
PRINTERS
SPECIAL

1340 Parallel . . .. . .S$449
1340 Serial .. .. ...$449
341 Parallel . . ... ... $829
341 Serial & Parallel . $879
351 Serial & Parallel . $985
MONITORS

Amdex All Monitors ..Save
NEC All Monitors ..Save
Princeton Graphics . ..Save
Taxan All Models . ..Save
Zenith All Models Save

HARDWARE

BOARDS

AST Advontage

Six Pack Plus . .

Everex Boards. ynian
Hercules Color Cord . . .
Graphic Card .

Intel

Above Boards . . . ... .

Paradise Modular Graphic 06-1 ........

Five Pak
Quadram
Quadlink .
Tec Mar Grophics Master .
Captain No Memary . . .. .

COMPUTERS

CompaQqAll Models . . .
Zenith

2-158 All Models . . .
2-138 All Models

Z-148 All Madsis .

ZI17) s AR s
7200 . .

VIDEO TERMINALS

Altos Smactlll. ... .. .
IBM 3161 & 3163 Series..
Qume QVT Green 101
QVT Amber 101 . ...
Wyse30. .. .. ..
50 £

75 .

Wyse 85 .

Wyse 350 .
Zenithz-22 ... ..

249 ..

DISK DRIVES

AlphaOmega Turbo 10
Turbe 20. .

Turbo 30

Haba

Macintosh BOOK

lomega
BernoulliBaxesforIBM .
Bernoulli Boxes for Macintosh

Paradise Macintosh Hord Disk ... . .

MODEMS

AT&T

4000 Externol

Anchor Automation
Anchor Express . . .
Mork Xil

Hayes Smartmodem 300 8oud . ... ..

Smartmodem 1200 Baud
Smortmodem 12008 {1BM)
Smortmodem 2400 Baud
Micramodem |IE (Apple)
Prometheus All Models
US Robotics Courier 2400
Password 1200 . . -
Microlink 2400 . . .

KEYBOARDS

Keytronics 5151 .
5151 Jr. 5
Other Models

Inquiry 292 for MS-DOS Products. Inquiry 293 for all others.

Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer’s warranty. Please add $10.00 per c_)ffier
for UPS shipping. Prices & availability subject to change without notice. Send cashier’s check or money order. .. all other checks will deloy

shipping two weeks.

Save

Save
Save
Save

.. Save

Save

$599
Save
$299
$314
$299
$419

..$559
. $579

$859
$455

...$559

Save

$529
$529
$729

$409

.. Save

Save
Save

$309

$229
$229
Save
Save
Save
Save
Save

... Save

.$389

..5189

$389

$159
$179

.. Save

DISKETTES

Maxell MD-2 Plagtic Box {Qty 100) . ..%159
MD-20 Plastic Box (Qty 100) ...8158
Sony MD/2 (Qty 100) ..$158

PLOTTERS
Enter Sweet-P600.............$749
Epson Hi-80 Save

SOFTWARE

(T T T T TR P IR ST T 1
BM PC and 100% Compatibles
WORD PROCESSORS MONEY MANAGEMENT
5 5 Dollars & Sensew/Forcost .. ............. $95
il L T Sy e
tleguhdie:g;nlégdge e, Tobios Managing Your Money .., ... ... .$95
L::g:i E‘iiirﬁfo'("" e Gem Collection .. ... $115
Lo T Gem Desktop . . .. .... $29
PFS-Write . . GemDraw . ........ $ave
Wordstar w/Totor .. .. ... ...
Wordstar PoPack . . ... PROJECT MANAGEMENT
Horvard Totol Project Manager $269
Word Perfect (Ver.4.1). . $199 Microsoft Project Save
Super Project ... .......... 5182
orastar 2000. . .. ... 9 ; s
Wordstar 2000 Plus . . . $285 i g
. COMMUNICATIONS
GRAPHICS CompuServe Starter Kit . 519
Crosstalk XVI . $94
Chartmoster $206 PES|Access. | « $78
FEGTIlREhl o e ass Remote e 598
Turbo Graphix Taol Box . .
Diagram Master INTEGRATIVE SOFTWARE
g
Britialo S Lo S 3 Enable 1.1 12wl . - s qmait $329
Energraphics . J S ...$165 Framework Il . Save
Energraphics w Plotter Option . ..$214 Smart Software System . $459
Microsoft Chart .. ... .. .. Save Symphony w. <e-s-uesii. . . Save
PCDraw. .. ... ...%203
PC Draw Ligh Pen _s104 SPREADSHEETS
PC Paint w Mouse e ...8123 Lotus 1-2-3 .. .. aoe .Save
PC Mouse w Paintbrush _ . .$107 Multiplon e ...814
PFS Graph. . .$78 Spreadsheet Auditor 2.0 ... ... $83
Printmoster .$30
(A ) Sk | Supercalc3 (Ver.2.1). . SAVE |
DATA BASE MANAGEMENT
LANGUAGES Comersone e R RN < 2 5 5
C Compiler (Microsoft) .$235 dBase Il . .. Sove
Fortran CompHer {Microsaf) dBase il .. Save
Macro Assembler . - Nutshell ... .. .$50
Pascal Compiler (Microsoft) - . BESTFile - ... . .. AL ..$78
Turbo Pascal 3.0 . PFS:Report . ...$70
Lattice C Compiter Quickcode .. .$139 4
RunC Interpreter QuickReport $139 #
Quick Basic . \ Extended Report Writer ...$80 ¢
Turbo Tool 8ox. . . Think Tonk . ... .. .$93
Clipper . ... .. . $355 4
UTILITIES Knowledgeman Il . ...5299 4
Knowledgemaon UpgradeKit. .$152 #
VDR i s e ...s48 e
Copy Il PC . o819 (New Ver. Reb. 320K) . . $205
Norton Utilities 3.1 -« .. ... ... ..549 Refle. 552
Sidekick . L. e $28 Fuoxe il 4 ) 4
Sidlekick (Unprotectad) . . .. . . . g
Sidleyr oy e R e SRS CEE lR:que 5000.$335/ ¢
Superkey /
Brintworksheip & i Fx S e
Sidekick— Superkey (Bundle)
TRAINING
FHGHUSINULONONS & orlliaind el el
Typing Instructor
Typing Tutor 1l - . oo

| [—
VISA Ahg:‘E S5
—
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So you can’t get

Toshiba Printer
Accessories, Bunkie?

Any time (24 hours) grab your VISA or MasterCard

JUST

800/854-0a61

EXT
831

IN CALIFORNIA CALL 800/432-7257 EXT 837
Font Cartridges for P351& P341 ('EV‘FDON $30

T/FCO11 $69
Bold Face Letter Gothic
T/FCO12 $69
Elite Italic
T/FC013 $69
Greek/Math | Aveyo-<awt2=43
APLI ") <s=>]vA=%:,+./aL
T/FC014 $69

Greek/Math Il + “#$3& ABTAELZ
SCiPil o=vx-tqf pry, ass=z
T/FC015 $69

OrRATOR1 Orator?2

T/FCO16 $69

Ou¢linel Scaipt
T/FC017 $69

Theme Litalic

T/FC018 $69

Bitaltcl OCR-B

Ribbon for 300 & 1300 series
T/R001 §12
Ribbon for 3-in-0ne Printers
Font Disks for P351 & P1351

G/FD051 $50
Sci 4, Sci 5, Sci 124, Sci 125
G/FDO52 $25

Miniset

PRINTER
ACCESSORIES

Gothic 15

axiset
T/FDO016 $69
T Origin 2, L Gothic 2, B Halic 1,
Gothic 15, E Italic 1
T/FDO11 $49
T Origin 2, L Gothic 2, B Halic 1
T/FDO14 549
Orator 1, Orator 2, Outline 1
T/F0015 $49
Theme, Script, L ltalic
T/FD013 $69
Greek/Math 1, Greek Math II, APL 1, Sci Pi1
T/FD021 $49
Micro 1, Italic 1, Italic 2
7/FD031 §35
Courier, Graph 10, Elite, Graph 12
F/FDO01 $95
Micro 1, Copper 1, ltalic 1, Malic 2,
2ip 1, Micro 20, Science 1
F/FD002 $95
Boss 1, 0 Gothic 1, C Italic 1, G Halic 1,
Fathead 1, Gothic 15, Greek 1
F/FD003 §95
Courier 1, L Gothic 1, Orator 1, Script 1,
Italic 17, Symbol 12, Hebrew 1
F /FD004 §95
Roman 1, Elite Italic, OCR-A, OCR-B,
Prestige Pica, Greek 2, Micro 15

Shipping and handling will be added to each order. 6% sales
tax added to California orders. Send for free catalog of
accessories, manuals, printer enciosures and much more.

DIRECT INC./ PO. BOX 19608-347, IRVINE. CA 92713/714-832-7312

New OEMSBEC

Base model

Only 5250 57 x 11"

OEM Discounts Available

Includes:

* 6 MH2 280 Processor

* 64K DRAM

e Provision for 128K of EPROM
or E2PROM

* 3 Porallel Ports

* Boot PROM to boot off EPROM,
floppydisk or hard disk

¢ Full 280 Interrupt Support

s |/ O Expansion via either Peripheral
Expansion Bus or iSBX* connector

Optional features to choose from:

e Floppy Disk Controller 8”,5.25" and 3.5" ¢ ST-506
Winchester Hard Disk Controller ¢ 128K or 256K DRAM
* Monochrome or Color CRT Video Controller (Alpha-
numerics and Graphics) ¢ Up to 4 additional Serial Ports
¢ Up to 2 additional parallel ports with counter-timers
¢ Buffered Peripheral Expansion Interface ¢ 50 or 60 Hz

. operation ¢ Time-of Day Clock with Battery Back-up

The Megatel Quark/400 is a single boardcomputer which allows
OEM designers the flexibility of choosing only the features required.
Development and system software include a fully configured CPM- 2.2
operating system — BASIC and C. All Megatel software includes utilities,
drivers and source code. To order or enquire, call us today.

Megatel Computer Technologies 150 Turbine Drive, Weston, Ontario

MBL 252 (446) 745-7214 US. Address 1051 Clinton St.. Buftalo, NY. 14206
Distributors: NCS Eiectronics — Varese. Ifaly ¢ SES Electronics — Nordlingen,
Germany e Perdix Microtronics — Biggin Hill, UX. « Microcomputing —
Ghent, Belgium.

Quark s areq:stered iademark of F & K MFG CO LD 28015 o regusierediiocemark of Ziog Inc CP M @ registered
frademark of Digial Research Inc 18X 15 aregisiered ¥ ademark of iniel Inc.

megatel
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Inquiry 216

BOOK REVIEWS

Siliconnections is a potpourri

of stories, anecdotes, and history
of the young semiconductor industry.

basis for the microcomputer industry. It spawned a host
of imitators: Sphere, IMSAI, Southwest Technologies, and
Apple. This is the true story of the birth of the microcom-
puter industry from an insider’s point of view that moves
the birthplace of the infant industry from Silicon Valley
to Silicon Valley Southwest—Albuquerque.

Then there's the story of Mims versus Bell Laboratories,
a David-and-Goliath scenario that pits an independent in-
ventor of an electronics device against the power of Bell
Labs. Mims raises several questions. Do large companies
steal ideas? Does the "little guy” have any recourse if it
happens? As it goes according to the author, Mims had
invented an infrared-emitting diode device that acted as
both a laser emitter and detector. In a proposal to Bell
Labs, he described the device and suggested that Bell
might like to use the invention in a fiber-optics two-way
communications link. Bell rejected the proposal, saying
that it “has negligible value to Bell Labs.” However, five
years later Mims learned that Bell Labs had developed
a new device that doubled as detector and light source,
“greatly simplifying the problem of coupling separate
detector and transmitter devices to the same end of a hair-
thin fiber.” A legal battle ensued.

LASERS AND HOWARD HUGHES

There's intrigue in this book, too. In 1975 Mims was con-
tacted by the National Enquirer for a feature article on lasers.
In the course of the preliminary discussion, Mims casual-
ly verified that laser devices could indeed be used to in-
tercept conversations in closed rooms by bouncing the
beam off the window panes. Conversations in the room
would make the panes vibrate, and this vibration could
be used to modulate the returning b€am. The Enquirer staff
was excited because they had been trying to get copy on
Howard Hughes, even offering as much as $100,000 for
a full-face photo of the billionaire. Could Mims make such
a device they could use? The resulting story is an in-
teresting insight into the operations of the Enquirer and
an individual's right to privacy.

Siliconnections is a fascinating look into the world of elec-
tronics, Silicon Valley dealings and intrigue, computer com-
panies, computer publishing, and military laser experi-
ments. It's a potpourri of stories, anecdotes, and history
of the young semiconductor industry from one who was
there at its birth and matured in the era. m

William Barden ]r. (POB 3568, Mission Viejo, CA 92692) has
written more than 30 books about small computers and software
projects.
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E-V-ENT

QUEUE

February 1986

HANDsS-ON UNIX FOR Pro-
GRAMMERS; C PROGRAMMING
WoRrksHop, City University,
Bellevue, Washington. Spe-
cialized Systems Consultants
Inc.. POB 55549, Seattle,
WA 98155, (206) 367-8649.
February

LocAL AREA NETWORKS;
THE INFORMATION CENTER;
FINANCIAL ANALYSIS AND
PROBLEM SOLVING USING
LoTus 1-2-3, various sites
throughout the U.S. Data-
Tech Institute, Lakeview
Plaza. POB 2429, Clifton, NJ
07015, (201) 478-5400.
February

PERSONAL COMPUTER
SEMINARS, New York, NY.
Personal Computer Educa-
tion, Training, and Con-
sulting, 450 Seventh Ave.,
New York, NY 10123, (212)
736-5870. February

C PROGRAMMING; UNIX;
MICROCOMPUTER SYSTEMS IN
GOVERNMENT, various sites
throughout the U.S. Con-
ference Manager, U.S. Pro-
fessional Development In-
stitute, 1620 Elton Rd.,
Silver Spring. MD 20903,
(301) 445-4400.
February—March

DIAL-Up COMMUNICATIONS:
SOLVING YOUR APPLICATIONS
PuzzLESs, various sites
throughout the U.S. Micro-
com, 1400A Providence
Highway, Norwood, MA
02062, (617) 762-9310.
February—March

DiGITAL CONTROL SYSTEMS;
DIGITAL IMAGE PROCESSING;
AUTOMATED RECOGNITION
SYSTEMS, various sites
throughout the U.S. and
Canada. Integrated Com-
puter Systems, 6305
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Arizona Place, POB 45405,
Los Angeles, CA 90045,
(213) 417-8888.
February—March

COMPUTER RELATED
SEMINARS FOR PROFES-
SIONAL DEVELOPMENT,
Worcester and Boston, MA,
area. Kathy Shaw, Office of
Continuing Education, Hig-
gins House, Worcester Poly-
technic Institute, Worcester.
MA 01609, (617) 793-5517.
February—April

SYMPHONY SEMINARS,
various sites throughout the
U.S. Automated Digital Of-
fices, 4555 MacArthur Blvd.,
Washington, DC 20007,
(202) 337-1393.
February—April

VOICE AND DATA COMMUNI-
CATIONS COURSES, various
sites throughout the U.S.
Datapro Research Corp.,
1805 Underwood Blvd.,
Delran, NJ 08075, (800)
328-2776. February—April

MICROCOMPUTER AND SOFT-
WARE SEMINARS FROM DiGlI-
TAL CONSULTING ASSOCIATES
INC., various sites through-
out the U.S. and Toronto,
Ontario, Canada. Software
Institute of America Inc.. 8
Windsor St., Andover, MA
01810, (617) 470-3880
February—May

UNIX PuBLIC TRAINING
SEMINARS, Edison, NJ.
Cynthia Capria. Auxton
Computer Enterprises Inc.
(AUXCO), 2 Kilmer Rd..
Edison, Nj 08817, (201)
572-5075. February—June

UNIFORUM 1986, Anaheim,
CA. UniForum 1986, 2400
East Devon Ave., Suite 205,
Des Plaines, IL 60018, (312)
299-3131, or /usr/group.
4655 Old Ironsides Dr.,
Suite 200, Santa Clara, CA
95054, (408) 986-8840.
February 4-7

PERSONAL COMPUTER NET-
WORKS, Milwaukee, WI.
Peter Tocups. University of
Wisconsin-Milwaukee, 929
North Sixth St.. Milwaukee,
W1 53203, (414) 224-3952.
February 5-7

FIFTEENTH ANNUAL NORTH-
WEST COUNCIL FOR COM-
PUTERS IN EDUCATION CON-
FERENCE, Seattle, WA. Sue
Collins. S.P.I.. NCCE, Old
Capitol Building. Olympia.
WA 98504. February 6—8

THE COMMODORE SHOW 11,
San Francisco, CA. West
Coast Commodore Associa-
tion, POB 210638, San Fran-
cisco. CA 94121, (415)
982-1040. February 8-9

THE ROLE OF THE COMPUTER
IN EDUCATION VI, Arlington
Heights, IL. Rick Nelson,
Micro-Ideas. 2701 Central
Rd. Glenview, IL 60025,
(312) 998-5065.

February 12-14

1986 NORTH AMERICAN
COMPUTER OTHELLO CHAM-
PIONSHIP, California State
University, Northridge.
North American Computer
Othello Championship.
CSUN Computer Science As-
sociation, School of Engi-
neering, Box 31, 18111

IF YOU WANT your organization's public activities listed in BYTE's Event
Queue, we need to know about them at least four months in advance. Send
information about computer conferences, seminars, workshops, and courses
to BYTE, Event Queue, POB 372, Hancock, NH 03449.

Nordhoff St. Northridge, CA
91330, (213) 852-5096.
February 15-16

DESKkTOP COMPUTERS IN
ENGINEERING AND ARCHITEC-
TURE, Austin, TX. DCEA
Conference, CLE Program,
University of Texas Law
School, 727 East 26th St.,
Austin, TX 78705.

February 16-19

NINTH ANNUAL PERSONAL
COMPUTER FORUM—THE PC
MARKETPLACE: EXPLOITING
THE STANDARDS, Phoenix,
AZ. Release 1.0, Ziff-Davis
Publishing Co., One Park
Ave., New York. NY 10016,
(212) 503-5500.

February 16-19

VISioN GUIDANCE FOR
INDUSTRIAL RoBoTS, Dear-
born, MI. Joanne Rogers,
Special Programs Division,
Society of Manufacturing
Engineers, One SME Dr.,
POB 930, Dearborn, Mi
48121, (313) 271-1500,
ext. 399. February 18-20

Al AND EXPERT SYSTEMS:
CONCEPTS AND WORKSHOP,
Princeton, NJ. Sperry Corp.,
POB 2191, Princeton, NJ
08540, (800) 222-0966; in
New Jersey, (201) 329-3899.
February 19-20

AuTOCADCON, Rosemont, IL.
Cad Design Systems Inc.,
1305 Remington Rd. Suite
D. Schaumburg, IL 60195,
(312) 882-0114.

February 20-21

FIFTH INTERNATIONAL HOBBY
CoMPUTER CLUB FAIR, Venlo,
The Netherlands. |. Peeters,
Molenstraat 8, 5993 ZB
Maasbree, The Netherlands;
telephone: 4765-1693.
February 22 W
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- How do you Suppose most manufacturers of personal computer

- products get started?
They go to the Orient. .

the creators. Multifunction Cards, Video Cards,

Modems and I/0 Boards all begm their life in thls way.

This relationship I()iggween the manufacturing capabilities of the East
- and the design and marketing talents of the U.S. has resulted in the -
 incredible selection of enhuncement products for the IBM and

Apple computer markets.

Well, with 100,000 members and growing strong, The Network
sent #ts buyers east to visit some of these manufacturing

.taking erther their designs or snmply their
ideas to one or more of the major electronics manufacturing
concerns, getting bids for making these devices under contract to

Disk Controllers,

concerns to check out the feasability of directly importing these
products in the necessary volumes to save our members money’
What they came back with was astounding.

Now, we always figured that there were some pretty substantial
markups as these boards came into the country and got fancy boxes
and marketing promotions under any one of a rumber of well
known brand names in the peripheral add-pn markets bu# we bad
no idea they were so large!

To prove our point, consider what they brought back. Each board is
constructed to the same precise specifications, on exactly the same

machinery as their name-brand duplicates. The difference? As 4

Network member, you pay only 8% over our unusually low
wbolesale price. .. and you get our full I year warrmzty’

Hercules™ Smarter

“{ Brother.

A Monochrome Graphics Card with

1 Printer Port...100% compatlble

with Hercules™ product...

Wholesale price®

| $99.00"

Graphics Prmter

Interface

If all you want is a printer, this is the
card for you. Supports all text and
graphics printer features.

Wholesale price... $ 29.00*

The “9” Pack Plus™ |
Multifunction like the AST™ “6” Pack™ |
...up to 384Kb of expansion memory, 1
serial, 1 parallel, and 1 game port, a
clock/calendar and 3 software
packages’
standard.

WithQ K.

$89.00*

Wholesale

IBM Color Card
| 100% compatible with the
IBM offering. The wholesale price?

MA mere $69.00*

The 1/0 Double Plus™

If you don't need memory—just
ports&1 identical /O board to the
AST™ /O +™ with 2 serial, (1 standard)
1 paraIIeI 1 game port and clock/
, & calendar with software.

Wholesale price ™%

$69.00"

512 K Memory

The least expensive way to add
memory to your current system.
With 0 K installed.

Wholesale priced atonly..

*PC NETWORK Members pay just 8% above this wholesale price, plus shlrtplng
Al prices reflect a 3% cash discount. Minimum shipping $2.50 per o¢der. Internationa
calt for shipping & handling charges. Persanal checks: please altow 10 working days to clear.

CALL TOLL-FREE 1-800-621-SAVE

Inquiry 251

rders

In liinois Call =/
(312)280-0002 GET THE NETWO

 ADVANTAGE!!!
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| J= NETWORK |

BUY HARDWARE AND SOFTWARE AT WHOLESALE + 8%,
AND GET 14-30 DAY SOFTWARE RENTALS!...

Listed below are just a few of the over 30,000 products available at our EVERYDAY LOW PRICES!
The Network carries products for Apple, IBM, CP/M and most other popular computer families.

GAMES & EDUCATIONAL SOFTWARE FOR YOUR APPLE /I & MACINTOSH

(Please add $1 shipping and handling for each itle ordered from below.)

GAMES & EDUCATIONAL SOFTWARE FOR YOUR IBM

(Please add $1 shi

for

available inIBM/Apple/MAC and CP/MFormats.

Minimum shipping $2.50 per order International orders call for shipping & handling charges. Money Orders. personal
and companychechks please allow 10 working days to clear All prices subjecito change without notice!
{RENT BEFORE YOU BUY—Members are eligible lojoin the NETWORK's Business and Game software Rental Libraries
and evaluale products for a full 14 {Regular} or 30 (VIP) days to see ifit meets your needs. And The NETWORK's rental
charges are lar less Ihan other software renlal services—Just ZO%OF THE MEMEERWHOLESALEPRICE Rental Illlus
by»

Epson SQ2000 NEW!Inkjel Printer 1,359.00° (29 35)
106CPS LO Mode/176CPS Draft/ 132COL

Epson DX-35 35CPS 569.00° (12 29)
Letler Ouality Printer
PNEC 203020CPS LQParallet 605.00° (13 00)

P NEC 2050 20CPS Letter Quality Printer 605.00* (13.00)

Wholesale Wholesale Wholesale Wholesale
ArraysHomeAccounlant-MacOnly $65.00°  Miles Computing Mac Attack-Mac Only $23.00* ATlinlrotoPCDOS Vol 18 11 $23.00° Pintocom Deadline. or Suspended $24.00°
Axlon Art Portfotio & Card Shoppe Palatir Mac Type-Mac Only 23.50° ATl/ntro to BASIC 23.00°  Microsoft Flight Simulator 27.00°
Bluechip Baron/Millionaire/ Tycoon Penguin Graphics Magician 28.97* Bluebush Chess (Your Toughes! Opponent) 34.00°  Mouse Systems PC Paini—Turn your PC 5995
Broderbund Loadrunner Penguin Pensaleor Xyphus 20.00 Bluechip Mitionaire/Oil Baron or Tycoon 28.25* 1nto A Color Macinlosh!
Broderbund Choplifter Penguin Transylvania-MacOnly 20.00° Broderbund Lode Runner 19.75'  ScarboroughMaslerlype 26.50°
Broderbund Print Shop Professional Software Trvia Fever 19.00° CBS Goren-Bridge Made Easy 40.00°  SierraOn-Line King's Quest /I 27.00°
Broderbund Dazzle Draw PryoritySoftware Forbidden Ques! 21,00 CBS Mastering the SAT 50.00°  Sierra On-Line Crossfire 18,00
CBS Mastering the GRE : Scarborough Master Type 26.50° CDEX Training lor Word Star 37.25' SpectrumHolobyte GATO 18.00°
CBS Murder by the Dozen . Scarborough Run for the Money 26.00° Comprehensive InfrotoPersonal Computing X P Spinnaker Alphabel Zoo. Kinder Comp, 1597°
CBS Goren Bridge Made Easy . Simon & Schuster Typing Tulor It 28.25* Davidson Math Blasler, Word Atiack! 6. Story Machine, Face Maker. Hey Diddle, Diddle,
Counterpoint The News Room o Sir-Tech Wizardry 26.97* Davidson Speed Reader /! i Rhymes & Riddles
Davidson Speed Reader If 97" Sir-TechKnight olDiamonds 18.97* Hayden Sargon il 25.75° PSpinnaker Della Drawing 2497
Davidson Math Blasler . Sir-TechRescue Raiders 18.97* Individual ProfessorDOS 32.50° P Spinnaker Most Amazing Thing 2077
Davidson Word Aftack! . Sublogic Night Mission Pinbat) 20.00° Individual The Instructor 24.50°  Sublogic NightMission Pinball 20.00°
1st Byte Smooth Tatker-Mac Only 4 Sublogic Flight Simulator ! 27.25° P Infocom Zork | or Wilness 20.00° . Virtual Combinatics Micro Cookbook 21.00°
Hayden DaV .75* P Spinnaker Alphabet Z0o. Face Maker, 15.97° . .
Hayden Sargon lf . Kinder Comp, Hey Diddle Didde. SOFTW, FOR YOU!
Infocom Dead!ine or Suspended . Rhymes & Riddles. Story Machine (P _B“u 3 'NESS ARE i RIBM )
Infocom Enchanter, Planetfal! 20.00* PSpinnaker The Most Amazing Thing 2077 4
Culthroats. Witness or Zork | P Spinnaker Della Drawing 2497° P Ashton-Tate D8ase If r $365.00°  MicroPro Wordstar 2000 $219.00*
Infocom Hilchiker's Guide or Seastalker 20.00°  T/Maker Click Art-Mac Only 2500° || PAshton-Tate Framework i 385.00°  MicroPio Wordsfar20001 262.00°
Infocom Suspect. Sorcerer or intide! 22.00° Warmer Desk Organizer 65.00* Borland TurboPascal 25.75°  MicroRimABase 5000 300.00*
InfocomZorkilorlit 22.00'  Videx FunPack-Mac Only 19.77* Borland Side Kick (Protected) 26.00° Micoso C Compifer 220.00°
Layered FrontDesk-Mac Only 65.00°  Videx Mac Checkers & Reversal 2517 Borland Superkey 3200° xhumﬂ Word—Lates! Version 2.0 202.00*
Mirage Concepts Trivia 11.00°  Virtual Combinatics Micro Cookbook 21.00° BPIG/L.A/RorA/P 305.00°  Microsoft Multiplan 101.00*
BPIlAura 265.00° Microsoft Mouse 107.00°
BUSINESS SOFTWARE FOR YOUR APPLE & MACINTOSH BPI Personal Accounting 48.00°  Worogram Cotlars & Sense 95.00°
(Please add $2. i for Breakthrough Timeline 230.00* PMultimate Muitimate (Lulgsl Version) 13283‘
»Apple Apple Works $16000 ' »Microsoft Word for Macinfosti $10200* || »CentratPoint CopyPC ; Eope S lat. 5o
Borland Intemational Turbo Pascal 30.00* »MicrosotFile for Macinfash 102,00+ || Conceptualinstruments DegkOrganizer AT 00 S 0asSWerd HUs 75,00,
y ! Oigital Research DRL0GO. - 7 75. OpenSyslems P/ Sales A/RINVG/L AIP €a.275.00
BPIGL. APAR.PR, or INV 205.00° »MicrosoftMultiplan forMacintosh 102.00° Digital Research Gem Des > 2500 Team My
Broderbund Bank Stregt Writer Micros6ft BasiclorMacirtosh - 79.00° ol liesearch Cog i g 5 .
o . Digital Research Gem Draw 73.00%  Power Base Fower Bagse 197.00°
Central Point Copy!! Plus or Copy IiMac -Microsoft Chartfar Macintosh 66.00° Enertronics Eneigraphics 3 155.00°  RealWortd G/LA/PA/RorOE/INV €a.275.00°
Funk Software Sideways Monogr am Dollars & Sense for Applelic 55.00° Funk Software Sideways 32.00°  Rosesoft ProkeyVersio 3 65.00°
Fumsolt Mot e R e fcugpsh aaooe. || »Harvard HawerdProjecimanager 175.00°  Ryan McFarland RMCOBOL (Dev System) 520.00°
e o Nal@luoneeciinn fegs ) Harvard Total Project Manager 225.00° BSamna Samna lil Word Processor 227.00°
arlet Provue Overvue-Mac Only 135.00¢ »Hayes Smaitcom il NewMTI00 Emulal 00" P 5 320.00
- OF, aiici3.00° R Samna Word X
Harvard SRglpersves pisnebiaSaltdare Scrguaoeiec!v S7:50° 1| wHuman Edge The Menaesiui tige 137.50" > Satelite Bomwsre Word Parect 190.00°
»Human Edge Miod Boey RSRteraf ancyfionls 125.00° | ) HumanEdge The Sales Edge 11000° ~ SoftcraftFancy Fonts 125.00°
»>Human GRERSAERA SoftechMicrosyatems UCSOPascal 180.00° 1{ »HumanEdge Mind Prober 24.00°  SoftwareArts TKiSolver 200.00°
Human Edge Communication Edge Software Arts TK Soiver!forMac 134.00° Infocomet s o 242.00° Software PublishlngPFS: File, Wrile, Graph 68.00°
D Living Videotast Thimk-Thank-Adc Too! 3 Software Publishing PFS: File, Whte. or Graph 68.00° Lifetree Volkswrilar il 13500 SoftwarePublishingPF i 890'1 . 64.00°
Main Street Filer-MacOnly 57'°s{ StanewareDBMasler-MacTod! 500" | »LotusDevelopiment Lotus 1-2-3 26500°  SocimSupercalcl : 169.00°
MECAM:fagingyourMoney .~ 105.5¢ 'm&% FievisionforMac 8750° ‘ e 3
B MDBS Know!edgemanlz 295.00°  Xanaro Ability 247,50
E s i rice.)
eh% 'ﬂ'r Ty topr
4 IVES 3 MODE"S ... 0|5K DRIVES ~  wholessie MODEMS Wholesale
Alps AP-100A Dual AppleDrivesin $303.00° (700) HayesMicromodemilew/Smarfcom  $125.00° (250) || 'Ome9aBernoulliBox F200000:10649 -A5] BeackiShont Sk 12008aud) $345.00%(2.50)
One Case Novation Apple Calll 174.45' (350) Dual 10MGDrgEs / soh o mgpaMocgm g
- 9 . Maynard WS-1-10MBIdternalliardDiske - 738.00%(15:77)© HeyesSmartmodem 12008 with New 312.00* (250}
Apple MAC 400KB External Dnve 349.95' (7.50) Prometheus 1200 A 3 276.00° (6.00) ! .
Corvus 5 SMBHardDnve 939.00° (20.28)  LowCos! 1200 Baudinternal Moden for Apple i Waynard WSeg s giriens B F0b: with, 9. 930.00°20.90) Smattcom V7100 Sayfdlor
00° (27| ' i . Sandstaar Floppy Controller (uses 1 siot) Hayes Smartmodem 12008 Alon 265.00° (2.50)
10mesa Macnoul MG ERIRL P LEANIE0 00 R AOOK PR TN S iAo 2Ok 289.00° (6000 ] o Network TOMBINTERNAL Height 33000 (713)  Prometheus Promodem 12008 infras] 122500 (250)
MicroSciA2 143KB Orive 15000° (500)  Zoom Zoom/Modem e 90,00 (250) Autohogt DI P @ lowslore Quadram Quadgedequif200 BaLy e (250)
“ustiike Apple’s Own Pcromodern Compalible free Dow Jooes Dnves by Shugartor Tandon : Hall Card w/Crosstak XVI
Micro SciFloppy Controller 55.00° (250) PC Network 10MB TapeBackup | a19.00° (8.94) IDEOCARD
»ParadiseMac 10MB Hard Dive 750,00° (1620} ACCESSORIES i S SAT D COMAR DB e VIDEO S
i 27 .
L. 5 AppleMacinlosh Carrying Case 6900 (149) || bTandon T 100-2 Full Heighi DSIDD Drves 93.00° (2.20)  Hercules Color CardwiParallelPort — $142.00° (2 50)
ve 950.00* (20.52) i o PHercules Monochrome Graphics Card 272.00° (2.50)
Subsystem Apple Macinlosh Security Kit 29.00° (1.50) Tallgrass25MB E xiemal/Hard Disk 2,375.00° (5130) ~ p aise Modular Graph, 235.00° (2.50,
epch 4 Apple Macintosh Numeric Keypad 69.00° (250) wilh GOMB Tape Backup ise MogularGraphics Card 00" (2.50)
letwork 140KExternalDrive 9500° (250) . »PC Network Hercules Mono Card Clone 99.00° (250)
TorAbpialle Hayes Mach iil Joystick 31.00° (150) || »TeacFD 55-8Hall Height DS/DD Drives 80.00° (1.73) 100% Hercoles Compatible!
e IO 22500 (500) . /FireButtonforiie »Teac 1 2MBHallHeighlDiskDrivelor AT 110.00° (240) ppc pstwert Corroonn -
anakite ve 00 Kensington Dust Cover for MAC 8.25* (1.50) iewogiColojCara 00 (250
:Il:ecmar Sgﬁeﬂzzg\/gme Drwe for MAC ngggg 122 1 gg} orimagewriler PersystBob Card Ullra High Res Color 299.00* (2.50)
ecmar I nve .00° (21.58) A 0 »STBGraphixPlusli 199.00° (250)
Tecmar 5MB MAC Drive Upgrade 1.235.00° (26.68) Ke"s.'"gm" Starien Rack 5"00, (300 MULTIFUNCTION CARDS {srm:llaneous Mono Graphics & Color)
Kensington Surge Profector 33477 12500 | ppparatar Ram Expansioncard $13000° (2.50)
BOARDS AND BUFFERS o Einglon Sy slom Saver Fan 1oee oo || PaSTSix-Pack*pius win 64k 195.00° (250 ACCESSORIES
ALS 2-Engine $115.00° (250) KoataKoalapad Touch Tablet 7800 (150) || ASTMOPwSH . (230! pBrandName DS/DDDiskettes 5895 (100)
AST Mulli1/0-2 senal/Clock 155.00° M&R Sup-R-Mod RF Modulation 44.00° (150) & ‘;j"’“gg O 160.00° { 5% a) Guaranteed for Life’ Not Generic!
Microsoft Premium Softcard lie PCNetwork Cooling Fan with Surge 2500° 1(250) (Lo poard WIDR 69.00° fz 50J} »DS/0D BulkRate Special 59'ea.
Microtek Dumpiing/GX Protector & Dual Outlets RN T T PN i IOk 89.00° (250) Packaged:n 50 with sleeves and tabels
Orange Micro Grappler + PC Network SS/DD Diskettes (Boxof 10} 7.95 (1.00) e e s, Gar PodSlandet Guaranteed or Life!
Orange Micro Serial Grappler PC Network Maciniosh Diskelles 15.95° (1.50) B s e et T »PCNetwork Replacement 130Watt 70.00° (270)
PC Network Z80Card Includes Free Flip& File Case o i gl £ e 1BM-PC Power Supply—Gives your PC the same
Quadram APIC/G Graphics Intertace These Disketf Life! N ! Src Ny & k“;’/ & P/y 2/ Qv €% 69.00° (250 CapacityasanXT Goodloraddin Tape Drives
Quadram e RAM-80 SonyMAC Diskettes (Boxof 10) 19.00* (1.50) el oRusitlone g (without need for a piggyback unil) and large
. er/Par/Game/Clock standard
Quadram Multicore1 Paraliell 1 Serial/ 150 00 (2.50) Quadram improved Quadboard w/0K 170.00° (2.50) capacily disk drives.
Clock Expandable to 256K | Tecmar Captain Multitunction Card wi/OK 146.00° (250} SMAPC Doucumate; KeydoardTemplates 999° (1.00)
Thunderware Thunderclock 104.00° (2.50) lor Lolus/DBase/Multimale and others (Each)
MEMORY CHIPS MONITORS COMPLETE SYSTEMS
(Al Memory Chips Guaranteedfor Life!) Wholesale Wholesale Wholesale
Wholesale  Amdek Video 300G Composite Green  $110.00° (300} Apple Macinlosh Base Systems CALL »COMPAQHardDisk Portable $2,235.00° (48.28)
»64K Memory UpgradeKits (9 Chips) $6.21° (100) Amdek Video 300A Composite Amber  120.00* (3.00) ATAT 6300 PC CPU2 $1,575.00° (34.02) 10MB Hard Disk/Floppy/256K
Quanlity Discounts Available! Amdek Video 310A1BM Type Amber 130,00° (3.00) 128K/2 Floppy! 1 Serial/1 Paraliel »1BM PC Base System 2DSDD/FDC/256K  1,425.00° (30 78)
»64K Dynamic Ram Chips (Each) 69* (100) Amdek Color 300~Composite 215.00° (4.64) ATAT 7300 Unix PC 3,699.00* (79.90) PIBMPCProfessional Hard Disk 1,709.00* (36 91)
»256K Dynamic Ram Chips (Each) 225° (100) Amdek Color 600~High Res RGB 36500° (7.86) 10MB HardDisk/ 1Floppyi 512K 1BM PC/ATBaseSystem~1.2M8 2,795.00° (60.37)
»128K IBM AT Piggyback Chips (Each) 3.50° (1000 Amdek Color 700-Uitra High Res 455.00* (9.83) COMPAQ DeskPro/ Tape Backup System  2,951.94* (6370) Floppy/ 256K
EXTERNAL MODEMS Amdek Color 710~700 wiNon Glare 475.00° (10.48) w/640K/ 1 Floppy! 10MB Hard Disl/ 1BM AT Professional System caLL
Long Phosphor 10MB Tape Drive/Monitor 1.2MB Floppy/20MB HardDisk/1 Ser/1 Par/512K
Princeton HX-12 RGB Monitor 399.00° (8.62)
Anchor Signalman Express $205.00° (5.00)  Princeton MAX-12e 156.00° (5.00 PRINTERS
Hayes Smartmodem 300 125.00° (5.00) Work with Color or Mono Card!
HayesSmartmodem 1200 340.00° (500)  Quadram Quadchrome !l New! 289.00° (6.24)
Hayes Smartmodem 12008 with new 317.00° (2.50) 640X200RGB w! 14" Screen/ > CilizenMSP-1ONEW! $265.00° (572) BNEC353033CPSLQ Parallel $ 888.00° (19.18)
Smartcom 1 VT100 Emulator Black. Phosphor Mask/IBM Case 160CPS/80COL/Fric + Trac BNEC 3550 33CPS Letter Ouality Prinfer  920.00" (19.67)
MHayes Smartmodem 12008 Alone 26500° 1250/ BSamsung 12" TTL IBM Type Amber 85.00° (500) | PCilizenMSP-15NEW! 350.00° (7.56) BNEC 8850 55CPS Printer 1,330.00° (28.73)
»Hayes Smartmodem 2400 §35.00° (500 Agreat looking/performing monochrome from the I60CPS/132COL/Fric + Trac BNEC Pinwnlter 2 New/ Color Dot Matrix 599.00° (12.94)
Prometheus Promodem 1200 276.00° (600) manufacturer of IBM's own color monitor »CitizenMSP-20NEW! 350.00° (7.56) OkidataML 182New 120CPS/LQ CALL
Exlernal 100% Hayes Compatible Taxan 440 Super HiRes AGB 495.00° (1069) 200CPS/80COL/Fric + Trac Model Fric/lBMGt _phics + more
»U.S. Robotics Courter 24008PS Modem ~ 450.00° (500) Currently Avarlable works with Persyst Bob Card > CitizenMSP-25 NEW! 499.00° (1076)  Okidata ML 192 New Sleek Design/ CALL
»U.S. Robotics Password 195.00° (400)  Zenith ZVM 1230A Green HiRes/ 81.00° (1.75) 200CPS/132COL/Fric + Trac 160CPS/LQMode!Fric/lBMGraphics
LOWEST PRICE 12008PS Modem! Non Glare B Citizen Premiere 35 NEW! 385.00° (8.32) Okidata Color 20 80CPS/100 + calL
35CPS Daiseywheel! 132COL/Fric + Trac Colors/LQMode/IBM Graphics/ + More
PEpsonLX-80 100CPS80COLLOMode  199.00° (4 30) (Re uires Interface)
NewModelt! Okidata IBM Interface for Okimate CALL
»EpsonFX-85 299.00° (646) Color 20
I ] TERMS & CONDITIONS »Epson FX.185 429.00° (927) OkidataML84P 200CPS 132COL caL
PCNETWO iust 8%above the . plus shipping. All prices reflecl a 3% cash discount EpsonLO-1500 799.00° (17 26)  Okidata ML93P 160CPS Wide Platen CALL

Okidata 2410P Pacemark 350COL

Qume Sprint 11/40 40CPS LetterOuality 1, 155 00' (2400)
StarMicronics Powerlype 18CPS 300.00° (648)
Toshiba P1340 80COL/144CPS 436.00° (9.29)
Toshiba P341 New! 210CPS/132COL 430.00° (9.29)
Toshiba P351 New!288CPS/132COL 975.00° (21.00)




I PC NETWORK ¢ MEMBERSHIP APPLICATION N
YES! Piease enroll me as a member in the PC NETWORK™ and send my catalog featuring
thousands of computer products, all at just 8% above DEALER WHOLESALE PRICES. | will
also periodically receive “THE PRINTOUT", a special up-date on merchandise at prices
BELOW even those in my wholesale catalog, and all the other exclusive, money-saving
services available to Members.

I am under no obligation to buy anything. My complete satisfaction is guaranteed.

Please check (»#) all boxes that apply: 326
® Basic Membership ® Special V.I.P. Membership
With 14 Day Rentals With 30 Day Rentals

O One-year membership for $8 O One-year membership for $15

O Two-year membership for $15 (SAVE $1) [0 Two-year membership for $25 (SAVE $5)
O O

O

Business Software Rental Library for BOTH Business and Game Software
$25 add'l. per year—members only Rental Libraries for $30 add'l.

Games Software Rental Library for per year—V.I.P. members only
$10 add'l. per year—members only

O Billmycreditcard: O VISA O MasterCard [ American Express

Rt L L LU LTI T 5.

0O Check or money order enclosed for $
Name
Address Apt. No.
City State Zip

Telephone ( )
My computer(s)ls: O IBMPC 0O-BM-XT 0O IBM-AT [ Applell [ Macintosh 0O Other

Signature

mo. year

(Signature required to validate membership) Copyright © 1985, PC NETWORK INC.

I PC NETWORK ¢ MEMBERSHIP APPLICATION NN
YES! Please enroll me as amemberin the PC NETWORK ™ and send my catalog featuring
thousands of computer products, all at just 8% above DEALER WHOLESALE PRICES. | will
also periodically receive *THE PRINTOUT", a special up-date on merchandise at prices
BELOW even those in my wholesale catalog, and all the other exclusive, money-saving
services available to Members.

| am under no obligation to buy anything. My complete satisfaction is guaranteed.

Please check (1) all boxes that apply: 326
@® Basic Membership @® Special V.I.P. Membership
With 14 Day Rentals With 30 Day Rentals
O One-year membership for $8 O One-year membership for $15
0O Two-year membership for $15 (SAVE $1) 0 Two-year membership for $25 (SAVE $5)
O Business Software Rental Library for [0 BOTH Business and Game Software
$25 add’l. per year—members only Rental Libraries for $30 add'l.
0O Games Software Rental Library for per year—V.I.P. members only

$10 add'l. per year—members only
O Billmy credit card: O VISA 0O MasterCard [ American Express

Moot L LI LI LTI e

0O Check or money order enclosed for $
Name
Address Apt. No.
City State Zip

Telephone ( )
My computer(s)is: 0O IBMPC O IBM-XT 0O I1BM-AT O Applell O Macintosh O Other

Signature ¥
«(Signature required to validate membership) Copyright © 1985, PC NETWORK INC.

ear
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IBM PC BASE

SYSTEM
IBM PC w/256K

Floppy Drive Controller

2 Double Sided Double
Density Disk Drives

Mixand Match with
your Favorite Monitor
and Printer!

$1 425 00 ||||||II|||I|I|||- $1 709 00*

IBMPC

HARD DISK SYSTEM
IBM PC w/256K
Floppy Drive Controller
1Double Sided Double
Density Disk Drive
Half Height 10MB
Disk Subsystem

CALLFOR
LATEST IBM % & CONFIGURATIONS
ANNOUNCEMENTS - WELCOME
t'ﬂMd ™
PORTABLE DESKPRO SYSTEM
HARD DISK SYSTEM WITH TAPE BACKUP
w256K/1Floppy/ 10MB Hard Disk 640K CPU/1 Floppy/10MB Hard Disk

$2,235.00*w/10MB
$2,369.00* u/20ms

10MB Tape Drive/Monitor

$2,951.94" wome
$3.151.94" 20w

APPLE lic

APPLE lle

MACINTOSH
SYSTEMS

64K 1BM PC MEMORY EXPANSION KITS |
Quantity Discounts Available.
Guaranteed for Life!

P ¥ &

v & &

'\ll'

Setof 9 Chips

$6.21*

y i

DISKETTES BREZALEEE suss/pp 3% 39/0D
Guaranteed for Life! 8.95* 7.95* *
Brandname diskettes ;$x.10 .~ Bx. 50, ;s; 10 Bx. 50) $1 5 95

available inboxes of 10 4 Free Flip
orin bulk packs of 50 L 59% &@3&;4 7 File Case
1/2 HEIGHT DS/DD INTERNAL PC HARD DISK
DISK DRIVES Low Power/Automatic Boot. Works on standard PC's

TheNetwork buysdirect
and makes fantastic deals
with manufacturers like MPI/
# Tandon/CDC/Shugart/Qume/
f. TEAC and othersto bring you
. fantastic prices onName
g Brand drives for your PC/AT/
XT/jr/or Compatible.

$59.00*

Quantity Discounts Available

and Compatibles. Includesdrive/controller/cables/
mounting hardware and instructions.

Full one year warranty!

10MB

$330.00*

20MB

$420.00*

Quantity Discount Available

$285.00*

// i
Recent Price Incmgwm Lotus

Word Perfect

$190.00*

Multimate™

*Members pay 8% above this wholesale price plus shipping.

PC I3

JORK

GET THE NETWORK ADVANTAGE!!!

SEE WHY OVER 100,000 HAVE JOINED |
MAKING US THE NATION’S #1 SOURCE |
FOR EVERYTHING IN COMPUTING..

® Our 600 Page Wholesale Catalog
Over 30,000 products priced at Wholesale + 8%. Anything
you will ever need at a Consistent low price. ..

® Quarterly Catalog Updates
Your Catalog is never obsolete! Keep on top of the newest
products and latest price changes.

® The Printout
Our newsletter gives you fantastic specials along with
unbiased analysis of new products and industry trends.

® 10 Day Returns on any Hardware!!
If you don't like any hardware product—for any reason
—return it fora refund.

® 1000 + Title Rental Library
14 to 30 day rentals on over 1000 different titles.
Try before you buy!!

® Size-Strength and Stability
The Network has over 100 employees, 40,000 square feet
of office and warehouse, inventory valued in excess of
$15,000,000 and is ranked the largest computer product
supplier in the Nation!! Our commitment is to serve our
customers'and our 90% repeat business rate is proof!!

CALL TOLL FREE
1-800-621-S-A-V-E

(Orders-Membership and advice only!)
In Ninois call (312) 280-0002
Your Membership Validation Number 3326
Customer Service and Order Status (312) 280-1567
You can validate your membership number and, if you wish,
place your first money-saving order over the phone by using
your VISA, MASTERCARD or AMERICAN EXPRESS. Our
knowledgeable service consultants are on duty ‘Mon. Fn

8:00 AM to 7:00 PM, SAT. 9:00 AM to 5:00 PM CST.
PERSONAL COMPUTER NETWORK ‘

320 West Ohio
Chicago, lllinois 60610
Call now...Join the PC NETWORK and start saving today!

PC NETWORK +« MEMBERSHIP APPLICATION
YES! Please enroll me as amember in the PC NETWORK™ and rush my
catalog featuring thousands of computer products, all at just 8% above
DEALER WHOLESALE PRICES. | will also periodically receive “THE
PRINTOUT", a special up-date on merchandise at prices BELOW even those
in my wholesale catalog, and all the other exclusive, money-saving services

available to Members.
, B326[ ]

| am under no obligation to buy anything. My complete satisfaction is

guaranteed. Please check (+~) all boxes that apply:

Basic Membership Special V.I.P. Membership*
With 14 Days Rental With 30 Days Rental.

O One-year membership for$8 O One-year membership for $15

O Two-year membership for O Two-year membership for $25
$15(SAVE $1) (SAVE $5)

O Business Software Rental 0O BOTH Business and Game
Library for $25 add'l. per Software Rental Libraries for $30
year—with 14 day rentals add'l. per year—with 30 day rentals

0O Games Software Rental *VIP members receive advance
Library for $10 add'l. per year notice on limited quantity

merchandise specials

0O Billmycreditcard: O VISA (O MasterCard [ American Express

ENENENENENENENEN

mo. year

Account
Number:

[0 Check or money order enclosed for $

{ Name
Address Apt. No.
City State Zip
Telephone (

My computer(s) is: 0 IBM PC [ IBM-XT O IBM-AT [J Apple ll
O Macintosh O Other

CALLTOLL FREE 1-800-621-S-A-V-E (mmoernis)
In lllinois call (312) 280-0002 Validation code: B326

Customer Service and OrderStatus (312) 280-1567
TM & R—Registered trademarks ofIBM/COMPAQ/APPLE/AST Research/LOTUS/Multimate Int./IOMEGA.

Signature

(Signature required to validate membership)

j Copyright® 1985, PC NETWORK INC.

1
]
1
1
1
1
]
1
1
1
]
1
1
\
1
1
1
1
i
1
1
1
I
|
]
1
1
1
[
]
]
]
I
1
1
i
1
1
i
1
1
1
1
1
]
Inquiry 252 =



-.m.--:-.?z"'l-n-'»‘f* R S T sl
Ll A ¥ o S




BVTE

reatures

CIARCIAS CIRCUIT CELLAR:
BUILD AN AUDIO-AND-VIDEO MULTIPLEXER
by Steve Ciarcia . .. ................. 84

PROGRAMMING PROJECT: A SIMPL
COMPILER, PART 3: EXTENSIONS

by lonathan Amsterdam . ............. 102
INTRODUCTION TO THE AMIGA

ROM KERNEL

by Robert J. Mical .. ................ 116
VISUAL PROGRAMMING

by Raph Levien .. .................. 135

PROGRAMMING INSIGHT:
MOLECULES IN COLOR
by John §. Farrell . ... ... .. .. ... 149

PROGRAMMING INSIGHT:

BADFILE: CP/M SYSTEM

PROGRAMMING IN C

by Louis Baker .. .................. 157

As Steve Ciarcia explains is often the case, this month’s Circuit Cellar project
came about because of a dilemma he faced. The problem is that he's living
in a half-computerized house. The audio-visual systems. which are really im-
portant to him, haven't even been touched. Steve therefore embarked on a
project to develop a switching/multiplexing/amplifying system, which is called
the AVMUX. It was designed both to provide a solution to the wiring maze
around his house and to facilitate a point-to-point switching system for audio
and video signals.

This month’s Programming Project is the final part of Jonathan Amsterdam'’s
article on his SIMPL compiler. In this concluding section, he discusses how
to handle user-defined types, arrays, strings, Ada-style parameter modes, and
open-array parameters. These extensions are not really difficult to implement,
but designing them so they don't interact in harmful ways can be difficult.
Jonathan hopes that his explanations of the design choices involved will help
you better understand programming languages.

The creator of Intuition, Robert J. Mical's first version of “Introduction to
the Amiga ROM Kernel” ran in three parts on BIX (BYTE Information Exchange)
in October 1985. The parts have now been combined into one article that
introduces the building blocks of the Amiga ROM Kernel software, examines
the ROM Kernel, and looks at the hardware and special features of the ROM
Kernel.

LISP’s unnatural syntax can be simplified with the Visual Syntax editor.
“Visual Programming” by Raph Levien describes a program that is an editor
for LISP. It displays programs as pictures, with all data paths marked with
arrows, and it allows you to edit functions and expressions and view them
in typical LISP syntax.

We have received several program submissions in response to the article
“Viewing Molecules with the Macintosh” by Earl |. Kirkland, which ran in
February 1985. We feel that this month’'s Programming Insight, *Molecules in
Color” by John |. Farrell, is the best of the submissions. The BASIC program
COLOR3DBAS is a program for the IBM PC and has many of the features
of the original MODEL3D.BAS, except that this program displays molecules
on an RGB monitor and each type of atom can be easily identified by its dif-
ferent color or pattern.

There are many CP/M utilities that were designed to help users correct bad
disks or tracks; however, most fail to identify the names and locations of those
files. The Programming Insight “Badfile: CP/M System Programming in C" is
an exception. The utility described was written in C and can be useful to CP/M
users, as it offers the valuable information that can help you salvage informa-
tion from your disks.
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CIARCIAS CIRCUIT CELLAR

BUILD AN
AUDIO-ANDVIDEO
MULTIPLEXER

BY STEVE CIARCIA

The AVMUX is a computer-controlled
high-performance router

When I was disenchanted
with the lack of timeliness
of commercial weather
forecasts, | built my own
weather station; when the
world worried about the
cost and availability of oil,
I built a computer-controlled central-heating
wood stove; when | got tired of waiting for
slow interpretive BASICs to crunch through
my programs, | built a fast BASIC “engine”
and did it in hardware; when I got frustrated
hunting for light switches in the dark, I built
a home-control system and installed com-
puterized lighting.

It should be apparent to you by now that
I don't hesitate to present ambitious solu-
tions where | perceive inadequacies. | seri-
ously believe in the old adage that “Neces-
sity is the mother of invention” Unfor-
tunately, in my case “"necessity”’ has been
broadly redefined to include “convenience”
and the unbridled application of this “in-
vention” has led to interesting responses
from others.

There are the housekeepers (“from the
old country”) who cross themselves before
beginning work because they have no con-
cept of automatic lighting or automatically
answered phones and really think my place
is haunted. There are the neighbors who
picked up broadcasts from my automatic
voice-synthesized weather station and

called NASA to see if they had lost any-
thing. There are the zoning-board officials
who don't believe that my 15-foot satellite
dish looks quite enough like an umbrella
next to the picnic table. And, if things
werent bad enough, there are the eight
state and local policemen who surrounded
my house after the security system reported
a burglary in progress that turned out to be
my Scotties in the dog-biscuit barrel.

All right, I'll admit that some people don't
understand the true gravity of the projects
| present, but it is a weighty issue. For me,
it is a process of recognizing a need, for-
mulating an approach, and embarking on
a solution. Frequently, 1 come up with
BASIC-52 and SBI180 projects, but when it
really gets down to the basics, convenient
living is facilitated more by the design of
Whimsi-Bells and talking weather stations.
Remember, if Ben Franklin already had an
AC outlet to plug in his electric shaver, he
never would have flown a kite in a thunder-
storm.

This brings me to my latest dilemma. The
problem is that I'm living in a half-com-

(continued)
Steve Ciarcia (pronounced “see-ARE-see-ah”) is an
electronics engineer and computer consultant with ex-
perience in process control, digital design, nuclear in-
strumentation, and product development. He is the
author of several books about electronics. You can
write to him at POB 582, Glastonbury, CT 06033.

COPYRIGHT © 1986 STEVEN A. CIARCIA. ALL RIGHTS RESERVED.
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CIRCUIT CELLAR

puterized house. That's right, half. The
security system, inside and outside
lighting, and HVAC (heating, ventilat-
ing, and air conditioning) systems are
automated. Unfortunately, the really
important things—the stereo, televi-
sion, and other audiovisuals—haven't
even been touched. When | am in the
kitchen cooking some wild Italian
delicacy and watching The Muppet Show
and leave to go into the bedroom or
bathroom momentarily, | have to turn
on the television in that room (don't
you have one in your bathroom?) and
switch to the correct channel.

How humiliating to be so manual.
With a control system intelligent
enough to turn the light on in any
room | enter, and even announce
when someone arrives in the drive-

way, why can't it tune the television
or stereo to the right station or switch
the output of a driveway camera to
where | am?

I'm not talking about some new
form of audiovisual background music
a la piped-in MTV (you know. back-
ground music is that absolutely awful
radio station selected by some
grocery-store manager who believes
the definition of culture is the green
stuff on bread). It's just that I have
many separate video and audio
sources but few connections among
them. For example, the satellite
receiver is in the Circuit Cellar with a
remote control and color monitor in
the bedroom. Unfortunately, it doesn’t
go anywhere else. If | want to watch
something on Satcom F3 while pre-

paring a snack, I'd better plan on lots
of crumbs in the bed.

The HCS (Home Run Control Sys-
tem) and the outside television
cameras each have their own moni-
tors. (Remember, the Circuit Cellar is
underground, and it's easy to miss
visitors who don’t pound hard on the
door or bring a bullhorn. Forget my
dogs, Scotties bark at falling leaves.
You'd install a television camera on
the driveway too after running up-
stairs only to find it was some dumb
squirrel they saw) Unfortunately, all
the monitors, television sets, and
stereos are starting to get a bit messy.
Every new system | seem to add
around here has a video output re-
quiring a display, and, since I'm not
always in the Circuit Cellar, I start

VIDEO 2701
(COAX) MONITOR
#1
VCR
AUDIO AMP |
(2 LINES) 4701 #1
VIDEO
tcoax) Bk MONITOR
18 k2
RECEIVER
AUDIO
AMP
(2 LINES) 4701 #2
cD o MONITOR
PLAYER #3
AUDIO AMP
(2 LINES) 4701 3
2701 [
FM l:lOANITOR
RECEIVER |
AUDIO \ AMP
12 LINES) 4701 %4

Figure 1: A diagram for connecting audiolvideo sources to various outputs via brute-force point-to-point wiring. This scheme
requires 8 coax and 32 shielded-conductor cables, along with a set of selector switches at the receiving end.
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CIRCUIT CELLAR

stringing and installing ... I'm sure
you get the picture.

In point of fact, the Circuit Cellar is
fairly neat. The storage area behind
it, where you find all the wiringforthe
various control and display systems,
is another story entirely. Looking like
something halfway between the tele-
phone company’s switching office and
the scrap pile at some wire and cable
company, the walls behind the Circuit
Cellar office are going to cave in from
all the holes drilled for routing cables.
Recently, I went out back to see how

“much trouble it would be to add an-
other monitor from the satellite
receiver. On one 2- by 10-inch beam
1 counted four 16-conductor cables,
two 12-conductor shielded cables,
four twisted-pair shielded wires,
eleven twisted-pair wires, two 4-con-
ductor telephone cables, three RG-58
coaxial cables, and six shielded-
conductor cables. Believe me, |
haven' the slightest idea where most
of this stuff terminates. When I built
the Circuit Cellar | prewired it to some
extent, but I never could find that list
of what went where.

CLEANING UP THE WIRING MAZE
Frankly speaking, this place needs a
little organization—computerized,
that is. Until now, every audio or video
source has been treated as a separate
system with dedicated extensions.
While it’s nice to see what's happen-
ing with the HCS and important to
view the outside cameras when some-
one arrives, these requirements rare-
ly occur simultaneously. Thus, it
seems extravagant to have monitors
stacked all over the place. At the very
least, video sources from control sys-
tems and cameras should be multi-
plexed and displayed on a single
monitor. Television, satellite, and
videocassette recorder (VCR) video
can be multiplexed and sent to color
monitors, etc. In the end, I'd not only
neaten the wiring but have all the
elements of the convenient automatic
audiovisual system I alluded to earlier.

Directing an audio or video source
to multiple outputs is easier than it
sounds. Adding a remote set of
speakers to a stereo system is relative-

ly easy. The ease is not because the
connection is electrically inconse-
quential but because the necessary
function has been provided for by the
manufacturer. The typical stereo has
an A and B speaker switch with con-
nectors on the rear of the case where
two separate sets of stereo speakers
are attached. If you are listening to
music in the living room and go to the
bedroom, you can press the B remote
switch to turn on speakers there. The
connection and speaker impedances
have already been accounted for by
the manufacturer, and both the A and
B speaker systems perform together
without overstressing the amplifier.
Adding a third set of speakers is an
entirely different matter. If they are at-
tached in parallel with a pair of the

existing speakers, the power con-
sumption will double. If added in
series, there will be a large difference
in volume levels between the A and
B speaker pairs.

Beyond the two pairs of speakers
designed to be accommodated by the
amplifier, trying to simultaneously
power many remote sets of speakers
directly is a game of impedance
matching. Realize that with speakers,
especially, we are driving low-
impedance loads with relatively high
power. While eight sets of speakers
could be successfully multiplexed
through an external switch attached
to the A and B outputs (only two
speaker pairs enabled at once). the
switches would probably have to be

(continued)
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Figure 2: A 4 by 4 crosspoint matrix.
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mechanical for best price/perfor-
mance. (Driving 20 watts continuous
into an 8-ohm speaker load is almost
3 amperes. It's much more when it
hits a bass note!) Another considera-
tion is the connecting wire. If the load
is only 4 or 8 ohms and you attach
them through thin wire, you will be
dissipating more audio power in the
cabling than in the speakers. Even #14
or #16 wire may be inadequate if you
are used tohigh listening levels. Often,
the only solution is thick "monster”
cable. The last time | bought some it
was $475 a roll.

You can still string speaker cable if
you wish, but the preferred solution
is to do a little distributed processing.
Instead of using low-impedance out-
puts connected directly to the
speakers, we use high-impedance (1-

to 10-kilohm) audio signals from the
tape or auxiliary outputs and send
them to independent amplifiers at
each speaker pair (I never said the
solution was cheap, only that it was
the way 1 as an engineer would do it).
By dealing with low current and high
impedances, you can use relatively in-
expensive solid-state CMOS (comple-
mentary metal-oxide semiconductor)
switches as multiplexers.

With each speaker pair no longer
dependent on a single amplification
source, many separate and distinct
audio programs can be sent to each
amplifier and speaker set. For exam-
ple, the output of a speech synthe-
sizer could greet guests in the foyer,
Mahler could be playing in the kitchen
as you prepare dinner, and the full
stereo accompaniment to a video-

taped presentation of Flashdance could
be on the projection television (via
monitor and auxiliary inputs) in the
family room. All these sources would,
of course, be coming from a little
room downstairs where the master
audio-and-video multiplexer sat next
to all the program sources.

The need for a video-switching sys-
tem can be justified on the same
grounds. With video, however, it is not
a simple matter of stringing miles of
coaxial cable from the monitor out-
put of your new television and switch-
ing in remote sets. The signal degrada-
tion from long lines and poorly
matched impedances mandates the
need for dedicated amplifiers for each
video monitor, especially when driven
from a single source. The switch used
for video must also be different since

VIDEO

AUDIO

{2 LINES)

VIDEO

MONITOR
#1

AMP

AUDIO
(2 LINES)

AUDIO

#1

VIDEO
| 2xa
CROSSPOINT

| MoNITOR
2

MONITOR

1 AUDIO
4X4X2
CROSSPOINT

(2 LINES)

#3

AMP

AUDIO

(2 LINES)

#3

MONITOR

#4

Figure 3: The wiring in figure 1 can be simplified considerably by using a pair of crosspoint switches, one for video signals

and one for audio signals.
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it has to handle the higher frequen-
cies associated with these signals.

This switching/multiplexing/amplify-
ing system is this month’'s project.
Dubbed the Circuit Cellar AVMUX
(audio-video multiplexer), it was de-
signed both to provide a solution to
the wiring maze around my house
and to facilitate a truly functional com-
puterized point-to-point switching
system for audio and video signals.
Totally automatic and easily con-
nected to virtually any computer sys-
tem or controller, | envision it as the
central element in my pie-in-the-sky
voice-activated home-control system.
For today, however, it's just a local/
remote computer-controlled cross-
point switch.

While some similar switching sys-
tems are on the consumer market,

none in my opinion offers as many
channels or the potential program-
ming flexibility afforded in the
AVMUX. Briefly, the AVMUX has eight
input and eight output channels each
for audio and video signals. Each out-
put has its own amplifier and can
derive its signal source from any in-
put. This means that all eight outputs
can reflect the program content of a
single input or eight distinctly
separate outputs. | designed it as a
state-of-the-art solution to a particular
problem while documenting it so that
you can duplicate it. You might think
this is all “much ado about nothing”
if you haven't tried to do more than
add a remote set of speakers to the
stereo in the den, but I assure you
there is much more to it than that.
Assume you have these sources:

stereo television set with monitor out-
puts, VCR with stereo outputs, stereo
compact-disc player, and FM stereo
receiver; there are four locations in
the house other than the den where
you might want to selectively view or
listen to any one of these program
sources. At first, you might consider
simply running wires from each
source output with wires to the
separate rooms (8 coax and 32
shielded-conductor cables, as shown
in figure 1). At the receiving end, a 4
to 1 rotary or push-button selector
switch would choose the appropriate
source and route it to the display or
amplifier input. Of course, this tech-
nique ignores the fact that we are
driving signals into unterminated
cables most of the time, and it is

(continued)
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Figure 4: A block diagram of a 2 by 4 crosspoint switch constructed using traditional IC technology.
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possible for all four receiving video
monitors to be tuned to the VCR, for
example. If that were the case, the
video signal would be severely de-
graded unless sufficiently amplified
along the way (matching impedances
again).

WHAT IS A CROSSPOINT
SWITCH?

The previous technique, while elec-
trically sound, requires a prodigious
wiring effort and a large pocketbook
for potentially less-than-acceptable
results. A more state-of-the-art solu-
tion uses a crosspoint switch. As the

name implies, the crosspoint switch is
actually a matrix of independently
controlled switches. A 4 by 4 cross-
point switch is diagramed in figure 2.

The 4 rows on the left are the signal
inputs, and the 4 columns down from
the top are the outputs (a common
ground is assumed). The switch con-
nection across each matrix crosspoint
is a CMOS switch called a transmis-
sion gate. These switches can all be
integrated into a single LSI (large-scale
integration) package or be separate
switches, like those provided in a
CD4066 or DG2I1 multiplexer (the
choice of switches is primarily depen-

dent on frequency).

To route input #2 to output #I,
simply close the switch at crosspoint
location (2.1). Similarly, input #4 to
output #3 is facilitated by closing the
switch at (4,3). Finally, all four outputs
can have the same input, for example,
input #1, by closing switches at (1,1),
(1.2), (1,3), and (1,4). (Note: Care must
be taken not to close switches that will
short inputs together.) If we apply this
technique using 2 by 4 and 4 by 4 by
2 crosspoint switches to the house-
wiring situation described before, we
can see that the wiring is greatly
simplified (figure 3). Rather than 40
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Figure 5a: A block diagram of the 74HC22106 8 by 8 crosspoint-switch 1C.

90 BYTE « FEBRUARY 1986



CIRCUIT CELLAR

long cables, we have to run only 4
coax and 8 shielded-conductor
cables.

As is always the case, if it were this
simple we'd all be doing it already.
The stumbling blocks to this have
been the expense of high-quality
CMOS switches, the voluminous sup-
port circuitry necessary to physically
build the crosspoint matrix, and lack
of a reasonably priced intelligent
local/remote control system.

CMQOS switches like the CD4016 and
4066 are adequate for audio frequen-
cies but don’t have the bandwidth or
transfer characteristics for high-quality

video (you can use them if you don't
mind some fuzziness). One switch that
has all the right characteristics, how-
ever, is the Siliconix DG211 4-channel
multiplexer (four separate SPST
[single-pole single-throw| switches,
just like the CD4066).

To give you an idea of present tech-
nology, figure 4 outlines the sche-
matic of a typical 2 by 4 crosspoint
switch (eight crosspoints) configured
with two DG211s. One problem with
this approach. however, is that
DG211s (or CD4066s) are not latching
switches and must have a constant
signal applied to their control line if

- +5V
CE
ls 19
CE Voo
xof—— xo0
j 4 23
LATCH ON/OFF DATA x1 ppe——= x1
x2S
x3 |22 x3 |
8 b INPUTS
28 X4 P x4
i A0 21
s X5 |F— x5
Al X6 P2——— X6
26 20
CROSSPOINT / A2 K==
ADDRESS 27} 4
28],
s
WEARERE, | U vold—  vo
B L=
RCA =
74HC22106 Yob—w— v2
vali 3
2| - s OUTPUTS
STROBE — | 578 Yab— va
B vsE2— vs
ve Rt —— v
RESET 10} wir vy it Y7 )
Vss

/J75

Figure 5b: A pin-out diagram of the 74HC22106.

a switch is to stay closed. To facilitate
this, a separate 8-bit latch is required
with its outputs connected to the con-
trol inputs of the DG211s. The 8-bit
latch in turn is loaded and controlled
directly from a computer bus. Routing
input #1 to output #3 (closing switch
point 1,3) is simply a matter of loading
80 hexadecimal (128 decimal) into the
latch.

This 2 by 4 matrix is not particular-
ly difficult to build, since it requires
only 3 ICs (integrated circuits). A 4 by
4 matrix, by comparison, would re-
quire 6 chips. and, unfortunately, the
8 by 8 configuration [ want would take
at least 12 chips. So much for present
technology.

THE RCA 74HC22106

Of course, I wouldn't be going
through all this unless 1 planned on
pulling something new out of the hat.
RCA has just introduced a new chip
called the 74HC22106. Shown in
detail in figures 5a-5c¢, it is a full 8 by
8 crosspoint switch complete with ad-
dressable on-chip latches. Instead of
using 12 ICs, we can configure a full
8 by 8 crosspoint multiplexer with a
single chip!

The 74HC22106 uses silicon-gate
CMOS technology that results in
input-level compatibility with LSTTL
(low-power Schottky transistor-
transistor logic) yet the low power
consumption typical of CMOS (it has
2- to 10-volt operation). At 5 V., typical
switch resistance (Ron) is 95 ohms and
bandwidth is 5 megahertz (9 MHz at
9 V). Operation of the 74HC22106 is
straightforward. Each of the 64 cross-
point latch/switches can be uniquely
addressed through six crosspoint ad-
dress lines, AO-A5. If the transmission
gate at that point is to be turned on,
the STROBE input is pulsed to a logic
low while chip enable CE is low and
DATA is high. To turn off a transmis-
sion gate, the process is repeated with
DATA low. RESET clears all the latches
and opens all matrix crosspoints.

Using the 74HC22106, it is easy for
me to implement the automated
audio-video switching system de-
scribed earlier. With a 5-MHz band-

(continued)
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width, it is a natural for video signals,
and 8 by 8 is perfect for all the
sources | have. But what about audio?

Generally speaking, if the switch
works well at high frequencies, it
works better at low frequencies. And.,
being a true crosspoint switch, under
program control it can be configured
to look like a 4 by 4 by 2 for stereo
inputs rather than an 8 by 8 orienta-
tion. Stereo signals connected to two
adjacent inputs, inputs #2 and #3, for
example, are switched as a pair to two
adjacent outputs like #6 and #7. In ac-
tuality, the switch is still 8 by 8, but
the software thinks of it as a 4 by 4

with two transmission-gate set points
each time. Of course, you can selec-
tively multiplex monaural and stereo
signals as well as connect one
monaural signal to both channels of
a stereo amplifier.

THE CIRCUIT CELLAR AVMUX

Figure 6 is the block diagram of the
Circuit Cellar AVMUX. The same basic
circuit is used for both audio and
video. If used for video, the configura-
tion is 8 by 8. and the input im-
pedance-matching resistors are 150
ohms. When used for stereo audio, it
becomes a 4 by 4 by 2 multiplexer

with an input resistor of 10 kilohms
(see photo 1).

One new item not previously de-
scribed is an amplifier on each out-
put. As I mentioned earlier. with a
crosspoint switch it is possible to have
all eight outputs coming from one in-
put. By using separate amplifiers with
high input impedances, this signal is
not loaded down, and each destina-
tion monitor receives a clean, power-
ful level, even through 50 or 100 feet
of coax. Figure 7a is the circuit of the
video amplifier | used. It is an LM359
noninverting amplifier with a x2 ad-
justable gain (more gain is needed for

FILE No.1719

TRUTH TABLE

CD54/74HC22106, CD54/74HCT22106

As Ay A3 A A] A SWITCH SELECT As Ay A3z Ap Ay Ag SWITCH SELECT
6o 0o o0 o0 0 0 Xo Yo 1 0 0o o0 o0 0 Xo Y
o 0o o0 o o 1 X1 Yo 1 0o o o0 o0 1 X1 Ya
o o0 o0 0 1 0 Xz Yo 1 0o 0 0 1 0 Xz Y,
o 0 o0 0 1 1 X3 Yo 1 0 0o 0 1 1 X3 Yq
o 0 0 1 0 o0 Xs Yo 1 0 o0 1 0 0 Xs Yq
o o o 1 o0 1 X5 Yo 1 0o o0 1 0 1 Xs Y,
0 0o o 1 1 0 Xg Yo 1 0 0o 1 1 0 Xg Ya
o 0o o 11 1 X7 Yo 1 0 0o 1 1 1 X7 Ya
o o0 1 o 0o o0 Xo M1 1 0o 1 0 0 0 Xo Ys
o 0 1 0o 0 1 X1 Y1 1 0o 1 o0 o0 1 Xy Ys
o o0 1 o 1 0 X2 10 1 0o 1 0 X2 Ys
o 0 1 0o 1 1 X3 Y1 10 1 0o 1 1 X3 Ys
0 0o 1 1 0 o X M 10 1 1 0 0 Xg Y5
o 0 1 10 1 Xs Y| 10 1 1 0 1 Xs Ys
0o 0o 1 11 0 Xg Y1 10 1 1 1 0 X6 Ys
o o0 1 1 1 X7 Y1 1 0 1 1 1 1 X7 Ys
o 1 o0 o o o Xo Y2 1 1 0 o0 o0 0 Xo Yg
0 1 0o o o 1 X1 Yz 1 1 0 0 0 1 X Ye
0 10 0o 1 0 X2 Y, 11 0o o 1 0 X, Yg
o 1 o0 (N 1 X3 Yz 1 1 0 o 1 1 X3 Ye
o 1 o0 1 0 o Xq Y2 11 0 1 0 0 Xg Yg
o 1 o0 1 0 1 Xs Yo 11 0 1 0 1 Xs Yg
o 1 o 11 0 Xg Y2 11 0o 1 1 0 Xg Yg
o 1 o0 1 1 X7 Yz 1 1 0 1 1 X7 Yg
o 1 1 o o0 o Xo Y3 1% 1 1 0o 0 0 Xo Y7
o 1 1 o o0 1 X1 Y 11 o 0 1 X1 Y
o 1 1 o 1 0 X2 Y3 11 0o 1 0 X2 Y7
0 11 0o 1 1 X3 Y3 11 0o 1 1 X3 Y7
0 101 1 0 0 Xs Y3 111 1 0 0 Xa Y7
o Wl A Xs Y3 11 1 1 0 1 Xs Y,
o 1 1 11 0 X6 Y3 11 1 1 1 0 X Y7
0 11 1 1 X7 Y3 11 1 1 1 1 X; Y7

Figure S5c: The switch-selection table for the T4HC22106. The selected switch is opened or closed based on the state of the

DATA input line (see figure 5b).
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longer cables). It is designed primari-
ly for impedance matching rather
than pure voltage gain. As such, it will
be most often set as a x| buffer.
Power required is +12 V.

The audio amplifiers shown in figure
7b are considerably less complicated
and consist merely of noninverting
high-impedance x I buffers. This is ac-
ceptable because the inputs they will
be connected to are themselves gain-
adjustable, and it is unnecessary to
provide it twice. Power required is
+12 V.

Figure 8 is the schematic of the
switching-and-amplification portion of

the Circuit Cellar AVMUX (only 8
chips are needed for both crosspoint
switches and all the amplifiers). Figure
9 is the microcomputer interface that
controls everything. I haven't men-
tioned it up to this point. I felt doing
so would muddy the water since it is
needed more to coordinate the bells
and- whistles (like seven-segment
LEDs |light-emitting diodes| and a
video presentation of the chosen
crosspoints on a BCC-22 Term-Mite
smart-terminal board—all I needed
was another video source!) than to
control the multiplexers themselves.

A computer is really only required

to set or reset the gates in the cross-
point matrices. While | intend to
dedicate one of my BCC-52 BASIC
controllers to the task, we shouldn't
have to have a video monitor to know
what channel is going where. 1 will
presume we already know the sources
of the inputs and that they cant
change unless we physically move the
wires. Only an output's source is in
question.

To solve this dilemma, | added a
seven-segment LED at each output
connector. If input #2 is channeled to
output #7, the LED at #7 would dis-

(continued)

DATA ON/OFF

5

ADDRESSD————I i
1

b Gri—

74HC22106 | GAIN =1 VIDEO AUDIO
CROSSPOINT | BUFFER AMPLIFIERS
| switcH
X0 Y0 ~{>——f CHANNEL 0
STEREO
CHANNEL'0
X1 Y1 AD—i CHANNEL 1
‘ N
| X2 v2 - CHANNEL 2
STEREO
CHANNEL 1
X3 Y3 CHANNEL 3
o~ 7/
e
X4 va /i CHANNEL 4 |
STEREO
{ CHANNEL 2
X5 Ys CHANNEL 5
? a
J»— X6 Y6 r—-&——:}? CHANNEL 6
STEREO
CHANNEL 3
X7 % —M CHANNEL 7

Figure 6: A block diagram of the Circuit Cellar AVMUX. This same basic circuit works for both audio and video signals.
Details of the support components (buffers, capacitors, etc) vary accordingly.
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play the number 2. Similarly, if #6
goes to #1, the LED at #1 would in-
dicate a 6. If no output is pro-
grammed, the LED is off. Unfortunate-
ly, the LED displays involve more cir-
cuitry than the crosspoint switches,
but I thought they were necessary.
To limit the number of components,
| did take some poetic license in the
design of the LED driver (or non-
driver), however. As shown in figure
10, each LED is connected to an 8-bit
latch. Rather than use a 4-bit BCD
(binary-coded decimal)-to-decimal
decoder driver connected to a latch,
I directly drive the LED with the seg-
ment data in the latch. For example,
to display the number I, we have to
light segments B and C. This is ac-
complished by loading 06 hexadeci-
mal (6 decimal) in the latch. The com-

plete list of displayed numbers and
their corresponding values is given in
table 1.

One caution. This is not the most
foolproof-engineered LED driver cir-
cuit. I used it only because | was get-
ting tired of wiring. For it to be suc-
cessful, the current supplied to the

LED should be within the operating .

limits of the 74LS374 latch, and total
package power dissipation should not
be exceeded. By using high-efficiency
LEDs, bright displays are obtained
with only 5 milliamperes per segment.
While the schematic shows inex-
pensive MAN74A LEDs, | used
MAN3640A LEDs that barely heat the
LS374 and are very bright (both will
work, but giving part numbers that no
one will ever find on schematics is
counterproductive).

The AVMUX connects to a com-
puter through a bus of sorts. Two of
the three on-board parallel ports from
a BCC-52 BASIC computer/controller
(August 1985, page 104) synthesize an
address/data-and-control bus (see
figure 9). Port A is the address/data
bus; port B is the control bus. To con-
nect video input #2 to output #5,
merely set the transmission-gate
number of the 74HC22106 on port A
with its MSB (most significant bit) set
high for ON, set bit 6 of port B high
to enable the video crosspoint-
switches’ CE, and make a high-low-
high transition on the MSB of port B.
Toreset (turn off) the #2-to-#5 connec-
tion, the sequence is repeated with
the MSB of port A set low. The
transmission-gate number of input #2
and output #5 is simply calculated as

1508
al

VIDEO +
INPUT
470uF

3K
GAIN
ADJUST

1508
oo ( 3) VIDEO
> I 2OUTPUT

470, F

AUDIO
INPUTE

b)

10K

b o)AuDIO
jOUTPUT

Figure 7b: A schematic diagram of the amplifier circuit used in the AVMUX's audio-output stage.
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(out*8)+in or (5+8)+2, which is gate
42 on the 74HC22106.

Audio set points are calculated and
passed by a similar sequence. The
only difference is that the audio multi-
plexer is enabled by bit 5 instead of
bit 6 on port B. For stereo channels,
two gates would be closed.

Once the crosspoint switches are
set, the appropriate segment data
must be latched to LEDs. The 12 LEDs
(8 video and 4 audio) are controlled
through a 4- to 16-line 74LS154
decoder chip. With the segment data
as described above set on port A, and
the 1-12 address code (they .are
physically connected as LEDI-LEDI2
rather than O-11 so as not to acciden-
tally enable an LED at address 0) set
on the 4 least significant bits of port
B, to latch the segment data into the
addressed register, you toggle bit 4
on port B low then high again. Listings
1 and 2 are simple BASIC-52 pro-
grams that exercise the AVMUX.

The AVMUX can be remotely or
locally controlled. Since the controller
is a BCC-52 computer, we are not talk-
ing dumb. Even with its connections
to the AVMUX, the BCC-52 still has a
serial I/O (inputfoutput) port -and
another parallel port. Multiplexer con-
trol information can be transmitted to
it serially from the other side of the
house (or country) or through a small
keypad connected to the extra paral-
lel port. If we use a hexadecimal key-
board-encoder chip, we not only can
have multiple keypads but are left
with a few extra bits that could be
connected to direct outputs from the
HCS.

The HCS, sensing a particular series
of events, like walking from one room
to another, could then direct the
BCC-52 to execute a preprogrammed
event sequence. The typical action
might simply be to switch the stereo
into the room | entered. Fortunately,
now that | have an operational
AVMUX, HCS, and BCC-52, such
thoughts are becoming closer to reali-
ty. (See photo 2))

IN CONCLUSION
Since the BCC-52 is versatile enough
that software slowpokes like me can

easily program it in BASIC, I'm well on
my way to the automated audio-video
switching system | wanted. As it
stands, | may have to build another
AVMUX because the present one is

XN

Photo 2: The finished AVMUX joins the HCS in the Circuit Cellar storage area. The

already full, with the satellite receiver,
two VCRs, the laser disk, projection
television, two outside cameras, HCS,
and the AVMUX itself.

(continued)

.......

Y

card cage to the right contains the BCC-52, a Term-Mite video-display board, and a

couple of analog-to-digital converter boards.

DISPLAY & LOCATION

BEDROOM BAH MONITOR
CIRCUIT CELLAR B&H
PROJECTION TV MONITOR
KITCHEN COLOR MONITOR
BATHROOM B&W MONITOR
BEDROOM COLOR MONITOR
DARKROOM B&W MONITOR
STQRAGE/HCS AREA MONITOR

AMPLIFIER LOCATION
BEDROOM/BATHROOM
KITCHEN/LIVING ROOM

CIRCUIT CELLAR
GARAGE /STORAGE ARER

VIDED SOURCE

HOME CONTROL SYSTEM
DRIVEWAY CAMERA
SATELLITE RECEIVER
UCR #1

DRIVEKAY CAMERA
AUDIO/VIDED MUX
LASER DISK PLAYER
GARAGE CAMERA

AUDIO SOURCE

SPEECH/TONE SYNTHESIZERS
CD/FM STEREO
CD/FM STEREO
SPEECH/TONE SYNTHESIZERS

Photo 3: Using the BCC-52 and a video-display controller, a display of the
AVMUX's configuration by location and source is easier to read than LEDs.
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as > - 9 e
A > :

a3 > - : ' - - — — ot

A2 [>= - -

Ay [>—
a0 >

ON/OFF DATA [~ - - —— e

AUDIO CE [ >——

VIDEO CE [>——

3 4 24 |25 |26 |27 (28 |1
CE DATA A0 Al A2 A3 A4 A5

X0 YO F

Y

7 16 |
X2 Y2 p—— ICs 6.7, AND 8
Ica ARE CONFIGURED
o e 370 X SIMILARLY FOR Y1-Y6

Figure 8: A circuit diagram of the switching-and-amplification portion of the AVMUX.
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IN #0

AUDIO
IN #7

AUDIO S

3 |a  [24 |25 |26 [27 j28 |1
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!

PORT B

"CONTROL BUS"

PORT A
"LED DATA

AND CROSSPOINT
ADDRESS BUS"

PB7 [>—

PB6 [>

PB5 [>—

IC2
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2A2 2Y2

IC3
74LS244

1A1 1yl

< —{> Leo

"> LED

{—> LED
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Vo000

{—> CROSSPOINT MUX STROBE
{"> VIDEO ENABLE CE

{_> AUDIO ENABLE CE

————————————{""> ON/OFF DATA TO MUX

#12 |
#11
#10
#9
#8

#7 | _LED DISPLAY
#6 | STROBES

#5
#4
#3
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#1

fmux ADDRESS DATA
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Figure 9: A circuit diagram of the microcomputer interface for the AVMUX.
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80
85
90
95
100
110
115
117
120
122
125
135
150

Listing I: A simple BASIC-52 program to exercise the AVMUX.

REM PROGRAM TO SPECIFY DIRECT INPUT/OUTPUT AUDIO CHANNEL
REM INPUT AS IN#,0UT#,//O ON/OFF —— AUDIO 0-7 CHANNELS
INPUT A,BC
IFC=1THEN Q=128

P1=51200 : P2=51201 : P3=51202 : P4=51203

XBY(P4)=137 : REM SET A&B AS OUTPUT AND C AS INPUT
REM PORT A IS ADDRESS AND PORT B IS CONTROL BUS

XBY(P2) =32

S=(B+8)+A : REM CALCULATE MUX SWITCH NUMBER
PRINT S.Q

XBY(P1)=S+Q : REM SET ADDRESS AND ON/OFF BIT

XBY(P2) =32 : XBY(P2) =160 : XBY(P2)=32
GOTO 90

Table 1: The values loaded into the
8-bit latch to produce a given number
on the LED display.

Display. Latch Value in Decimal

63
6
91
79
102
109
124
7
127
103
F 0

91(00)\10)0‘!&(;)“)—*0

Listing 2: Another program like the one in listing 1.

D7 [ pam—1 P &k 8Q 1 NG —2{op.  MAN74A LED

06 [ 1], 7asaze o |16 A "

bs [ L1 P 6o |15 1 -

D4 |:>———<-T- Blsp 50 [Saues i1 g 8
03 [>——8340 a2t ==y g

02 >—Ha Ty B 8lec IE 2
D1 D——"— 2D 2012 __ 3g

oo [>——3] 10 PEF— LA Y D

80 REM PROGRAM TO SPECIFY DIRECT INPUT/OUTPUT VIDEO CHANNEL
85 REM INPUT AS IN# 0OUT#,/0O ON/OFF —— VIDEO 0-7 CHANNELS
90 INPUT AB,C

95 IFC=1THEN C=128

100 P1=51200 : P2=51201 : P3=51202 : P4=51203

110  XBY(P4)=137 : REM SET A&B AS OUTPUT AND C AS INPUT

115 REM PORT A IS ADDRESS AND PORT B IS CONTROL BUS

117 XBY(P2)=64

120 S=(B+8)+A: REM CALCULATE MUX SWITCH NUMBER

125 XBY(P1)=S+C : REM SET CHANNEL ADDRESS AND ON/OFF BIT
135 XBY(P2)=64 : XBY(P2) =192 : XBY(P2) =64

150  GOTO 90

STROBE

LED #N [ »—— +5V
u ‘

1k ?2.0

|*1—_"'10" 4 ; {1'2 )

17 $

Figure 10: A diagram of one of the AVMUX's LED circuits. There is one of
these for each of the output lines (eight video and four stereo audio).

After wiring up all those blasted
LEDs for a local display, | wondered
how [ was going to see the results of
crosspoint entries made via one of
the remote-entry keypads. The ob-
vious solution was to attach a BCC-22
Term-Mite 80-character by 24-line
smart-terminal board (January and
February 1984) to the BCC-52's serial
port. As the controller makes deci-
sions and transmission-gate changes,
it displays them on the terminal board
in the form of a matrix or chart that
is easily read. The video output of the
BCC-22 board is then connected to
one of the eight inputs of the video
crosspoint switch. With the BCC-52
programmed to accept a specific key
press as a default command. the
AVMUX display could then be
directed to any or all video monitors
while remote programming is in pro-
cess. (See photo 3.)

CIRCUIT CELLAR FEEDBACK
This month's feedback is on page 346.

NEXT MONTH
I'll build a real-time clock. m

Editor's Note: Steve often refers to previous
Circuit Cellar articles. Most of these past ar-
ticles are available in book form from BYTE
Books, McGraw-Hill Book Company, POB
400, Hightstown, NJ 082 50.

Ciarcia's Circuit Cellar, Volume | covers articles
in BYTE from September 1977 through
November 1978. Volume 11 covers December
1978 through June 1980. Volume 111 covers July
1980 through December 1981. Volume IV
covers January 1982 through June 1983.
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Savethe

Millions of IBM PCs and
compatibles are fighting for
their lives.

Because users like you
are demanding more and more
storage space. For bigger pro-
grams. For more applications.
For downloading from the main-
frame to the micro.

It’s really more than a little
PC can handle.

Which is why more and
more of them are being replaced
by expensive XTs.

But now you can help
your PC survive in a rapidly
changing business environment

And save yourself (or
your company) the cost of buying

anew XT.

Wlth Hardcard

A 10 megabyte hard disk
drive on a card that makes your
PC*function exactly like an XT.
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In fact, the only difference is that
Hardcard has a faster access
time than the XT’s built-in drive.
It’s also faster to install
than any other add-on drive.
Because everything is
compressed onto a single card
that quickly plugs into any
expansion slot inside the PC.
With no additional cable con-
nections. No external power
supply. No adapter cards to buy
And with Hardcard’s
special installation software, you
can load the operating system
and be ready to install your
programs in minutes. Without
any outside help.
Hardcard also saves all
the money you've invested in soft-

 ware. Because it runs all the

most popular programs exactly
like an XT would With no extra
fuss or modificatior.

And its built-in Hardcard
Directory program lets you easily
access your most valued files and
programs at the touch of a key.



Plus Hardcard is the take it to your nearby autho-
only add-in drive that lets you  rized service location, and you'll
keep both your tloppies up get a replacement Hardcard
and running, the same day:.

As for reliability, there’s Best of all, Hardcard is
simply less to go wrong. In fact,  affordable enough to
Hardcard has tewer partsthan ~ saveall the
any other drive. Which makes ~ PCs.
it twice as reliable as the
XT's built-in
drive.

1Y

Hardcard now at your
local computer dealer:
Or call Plus Development
Corp.for the dealer nearest

Because RS

of Hardcard’s superior you: (408) 946-3700.
reliability, we can offer And do your part to save
you a warranty that these friendly, intelligent
goes well beyond the & % little machines.
usual 90 da S We . — } *Hardeardiscompaibe with BMPC.IBMPCX T Compaq Porable. Compaq Pl

. | PlusandHardcardare trademarks of Plus Development Corporation. IBM, IBM PC
give you a full year. | e
Should anything
g0 wrong within - Hardcard
the year, simply from Plus

Inquiry 259 q FEBRUARY 1986 « BYTE 101
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PRO-GRAMMING PROJECT

A SIMPL COMPILER
PART 3: EXTENSIONS

BY JONATHAN AMSTERDAM

Designing extensions that don't
interact in harmful ways

Last month, [ talked
about how to implement
procedures and func-
tions for SIMPL—the
high-level language
whose compiler | have

: been describing in these
pages. This month, I will discuss how to han-
dle user-defined types, arrays, strings, Ada-
style parameter modes, and open-array
parameters. Although these extensions do
not pose terribly challenging implemen-
tation problems, designing features so that
they don't interact in harmful and unex-
pected ways can be difficult. | hope that my
explanations of the design choices involved
will give you a better understanding of exist-
ing programming languages and will help
you design your own.

USER-DEFINED TYPES

SIMPL has three built-in types: INTEGER,
CHAR., and BOOLEAN. Until now, the pro-
grammer had no way to construct other
types. The modifications I've made permit
the programmer to construct new types and
name them. I'll discuss the naming ap-
paratus first.

The syntax for type declarations is shown
in figure la. It is identical to Pascal's. The
type-declaration section begins with the
keyword TYPE and consists of declarations
of the form identifier = type. After a type

name is declared, it can be used in further
declarations of types or variables.

The ability to name typesraises some im-
portant questions: When are two types con-
sidered equal? What operations are per-
mitted on new types? For example, consider
the declaration TYPE T = INTEGER. To
what extent can variables of type T be
treated as integers? Can we add or compare
them to each other or to integers?

One solution is to treat T as identical to
INTEGER; in this case. a type declaration
like the one above serves merely as docu-
mentation. A second solution is to consider
T a completely different type. Although T
variables could be assigned to and tested
for equality with each other (since these
operations can be defined for variables of
any type), integers could not be assigned
to or compared with them, nor would oper-
ations defined for other types be defined
for type T variables. This would render
declarations like the above utterly useless
unless some sort of coercion function were
provided to convert values of type T to type
INTEGER. Modula-2’s solution of using the
type name as the coercion function lets you
add two variables x and y of type T by

(continued)
Jonathan Amsterdam is a graduate student at the
Massachusetts Institute of Tecanology Artificial In-
telligence Laboratory. He can be reached at 1643
Cambridge St. #34. Cambridge. MA 02138.
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writing INTEGER(x) + INTEGER(y)
and to assign an integer valuetoa T
variable by writing x := T(3).

My solution falls in between the two
just outlined. It is based on the idea
that what is meant by a declaration
like TYPE T = INTEGER is that values
of type T behave like integers but are
logically distinct from them. Any
operation that can be done on in-
tegers is valid on values of type T, but
you must use a coercion function to
mix types. So the addition above
could be written simply as x + y. but
the assignment would have to remain
as x := T(3).

COMPILING WITH

USER-DEFINED TYPES

Several modifications have to be
made in the current SIMPL compiler
to handle user-defined types. Most
important, the way the compiler rep-
resents types must be changed. The
current compiler uses three values to

represent the three possible types:
INTEGER, CHAR, and BOOLEAN.
These values are defined by using a
Modula-2 enumerated type: TYPE
typelype = (tinteger, tChar, tBoolean).
(This is probably one of the more con-
fusing statements in the compiler. It
defines a Modula-2 type used by the
compiler to represent SIMPL types)
This scheme won't do now that users
can define their own types, because
it's not possible to add to this list of
values when the compiler is running.
Instead, it makes more sense to put
types into the symbol table along with
other declarations. SIMPLs three built-
in types are inserted into the symbol
table when the compiler is initialized.
These special symbol-table entries,

~ which I'll call type objects, uniquely

identify the types used in the pro-
gram. The symbol-table entries of
variables and functions contain a
pointer to the appropriate type object
instead of containing a type value of

integer .. integer , bounds

IN OUT

(a)
types = TYPE typelist
typeList = typeDecl | typeDecl typelist
typeDecl : = typeName = type ;
typeName ::= id
(b)
type = INTEGER | CHAR | BOOLEAN | typeName |
ARRAY [ bounds ] OF type

bounds = integer .. integer
idOrindex == id | idOrindex [ expr ]
assignStmt : = idOrindex : = expr
factor =... | idOrindex

- (o)
.bounds := integer .. integer |
idOrindex : = id | idOrindex [ exprList ]
exprList = expr | expr , exprList
(d)
formals = ( formList )
formList = formDecl! | formDecl ; formList
formDecl = modes idList : formType
modes =empty | IN | OUT |
idList =id | id, idList
formType = typeName | ARRAY OF typeName

Figure 1: The syntax of some extensions to SIMPL: (a) types, (b) arrays,
(¢) syntactic sugar for arrays. and (d) formal declarations. The | means an “or”"
An ellipsis indicates that other parts of the rule are omitted.
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tinteger. tChar, or tBoolean. Two vari-
ables are of the same type if and only
if they point to the same type object.

What information should a type ob-
ject contain? The type's name is
essential for looking it up in the sym-
bol table. Types can be defined as
local to routines, so the lexical level
at which the definition occurred is
also important. (INTEGER. CHAR,
and BOOLEAN can be considered to
be at lexical level 0.) The type’s size—
that is, the amount of storage in VM2
words occupied by a variable of that
type—will prove useful. Finally, all
user-defined types must contain a
pointer to the base type, the type they
were defined in terms of. After com-
pilation of the declaration TYPE T =
INTEGER, the type object for T
points to the type object for IN-
TEGER as its base type.

Some straightforward changes must
be made to the parser to handle type
declarations. The declarations them-
selves must be parsed and should
result in the creation of new type ob-
jects. When a type name is parsed
during a variable or function declara-
tion, the corresponding type object
must be looked up in the symbol
table and a pointer to it inserted in
the variable’s or function's symbol-
table entry. The parsing of function
calls has to be changed so that coer-
cion functions are recognized: If the
name of the function being called is
actually a type name, the argument
expression is parsed as usual, but its
type is changed to that of the func-
tion name if the two types are com-
patible (i.e, the same size).

The final changes required to imple-
ment user-defined types occur in the
compiler’s type-checking module; it is
here that the type-equivalence rules
| described above are actually put into
practice. To determine whether two
types are the same, the type checker
compares the type objects to see if
they are the same object. It needs to
make this sameness test for operands
of every binary operation, including
Boolean and relational operators, and
for assignment as well.

For testing of equality or inequality
and for assignment, it is sufficient that
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the two types be the same. All other
operations have the additional re-
quirement that the operands be ap-
propriate to the operation. For exam-
ple, the arithmetic operators are de-
fined only for integers; the Boolean
operators AND, OR, and NOT for
Boolean values only; and the WRITE
and READ statements can be used
only with integers or characters. The
type checker uses a type’s base type
to determine if the type is appropriate
to an operation. To find the base type,
the type checker follows the type field
of the type object until it reaches one
of the built-in types. The type checker
may have to follow more than one
pointer because types can be de-
clared in terms of one another to ar-
bitrary depth, as the following dec-
larations illustrate:

TYPE
T = INTEGER;
Uu=rT

vV =U,

The type-naming facility I've de-
scribed doesn't let you do any more
than rename existing types. This abili-
ty can still be useful; for instance, if
you are programming a banking sys-
tem, you may want to have dollar
values that behave like integers but
cannot be indiscriminately combined
with integers. Still, it would be nice to
be able to create completely new
types out of the built-in ones. Types
like arrays, for example.

ARRAYS

Absolutely essential for most pro-
gramming jobs is some sort of ag-
gregate data structure, like an array or
a list. I have extended SIMPL to in-
clude arrays of arbitrary dimension.
The array indices must be integers,
and the bounds of the array must be
known at compile time. SIMPL arrays
are identical to Pascal arrays, except
that Pascal permits arrays to have in-
dices that range over any scalar type
except reals. The syntax for SIMPL ar-
rays is presented in figure 1b, and
listing 1 shows the Sieve of Eratos-
thenes benchmark coded in SIMPL as
an example of the use of arrays.
|Editor's note: The Modula-2 source code for

PROGRAM sieve;

count, k, prime, iter, .INTEGER,;

BEGIN
iter 1= 1:
WHILE iter <= 3 DO
count := 0;
j:=0;
WHILE i <= 500 DO
flags[i] : = TRUE;
IEI=NiLAL
END;
| ii=0;
WHILE i <= 500 DO
IF flags[/] THEN
prime =i + i + 3;
k=i + prime;

END;

END;
ii=0+ 1;
END;

iter : = iter + 1;
END:
END.

VAR flags: ARRAY[0..500] OF BOOLEAN;

WHILE k < = 500 DO
flags{k] : = FALSE;
k := k + prime;

count := count + 1;
WRITE(prime); WRITE(' \n’);

Listing 1: The Sieve of Eratosthenes benchmark coded in SIMPL as an
illustration of the use of SIMPL arrays.

{ Sieve of Eratosthenes program for computing prime numbers. }

WRITE(count) WRITE( \n’); WRITE( \’);

the listings in this article is available from
BYTEnet Listings at (617) 861-9764.] As
in Pascal, SIMPL functions cannot
return arrays.

IMPLEMENTATION OF ARRAYS

Although a SIMPL array can have any
number of dimensions, I'll begin by
considering the implementation of
one-dimensional arrays. A one-dimen-
sional array is stored as a contiguous
sequence of memory locations. The
starting address of the array is the ad-
dress of its first element. If the array’s
lower bound is zero, accessing an ar-
ray element is done by multiplying the
element’s index by the size of the ele-
ment (that is, the number of VM2
words it occupies) and adding the
result to the starting address. If the ar-

ray's lower bound is other than zero,
it must be subtracted from the index

before doing the multiplication.
I've packaged all this computation
in a new VM2 instruction, AREF,
which takes as an argument the size
of an array element (measured in
VM2 words). It expects four words on
the stack, starting at the top: the
index. the upper bound, the lower
bound, and the starting address of the
array. AREF removes the four items
from the stack and checks that the
index is between the upper and lower
bounds, signaling an error if it isn't.
It then carries out the index calcula-
tion by subtracting the lower bound
from the index, multiplying the result
by the element size, and adding in the
(continued)
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starting address. The resulting value—
the address of the desired array ele-
ment—is then pushed onto the stack.

COMPILING ONE-DIMENSIONAL
ARRAYS

Array types can be named in the type-
declaration section of a program:

TYPE alpha = ARRAY[1.10] OF
CHAR;

or can be used directly in a variable
declaration;

VAR beta:ARRAY[1..10] OF CHAR,;

In both cases, the compiler creates a
type object when it sees the declara-
tion. In the first case, the type object
has a name; in the second case, it is
anonymous. The base type of an ar-
ray is the type of the array’s elements;
in both cases above, it would be
CHAR. The size of the array is the
product of the size of its base type
(that is, the number of words oc-
cupied by a variable of that type) and
the number of elements in the array.
The type object for an array also
holds the array’s upper and lower
bounds.

When anonymous declarations like
the one above are permitted, the
issue of type equivalence again rears
its ugly head. As | will describe below,
arrays can be assigned to one another
and passed as arguments. The types
involved must be compatible for
these operations to be legal. Is the

variable beta compatible with vari-
ables declared to be of type alpha?
Proponents of so-called structure
equivalence hold that it should be,
since both types have the same struc-
ture: a one-dimensional array of 10
characters. Those. like myself, who
favor the policy known as name
equivalence believe that two types are
distinct unless they have the same
name or, more precisely, refer to the
same type object. Since two different
type objects are involved in the above
declarations, the types are distinct. In
the following declarations:

VAR a, b: ARRAY[1..10] OF CHAR
c: ARRAY[1..10] OF CHAR

a and b share the same type object,
so they are compatible, but ¢ is com-
patible with neither a nor b.

When an array declaration is
parsed, the compiler has to generate
code to allocate space for the array
at run time. For globally declared ar-
rays, the compiler outputs the variable
name as a label followed by a
BLOCK directive with the number of
words required for the array. For ex-
ample, since the array named ¢ above
occupies 10 VM2 words, the assem-
bler code generated for it would be
c: .BLOCK 10.

When an array is declared local to
a routine, the compiler must arrange
for its storage to be allocated when
the routine is called. The obvious
place for the array is on the stack with

Listing 2: Code generated for the statement a[i] : =
defined as an ARRAY[1..10] OF INTEGER.

PUSHC a ; starting address

PUSHC . lower bound

PUSHC 10 ; upper bound

PUSH i ; compute index

PUSHC 1

ADD

AREF 1 ; compute address of a[i+ 1]
CONTENTS ; get the contents of a[i+ 1]
PUSHC a ; starting address

PUSHC 1 ; lower bound

PUSHC 10 ; upper bound

PUSH i ; index

AREF 1 ; compute address of a[i]
POP ; put afi+ 1] into a[i]

ali+ 1], where a is
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the other local variables. You may
recall that [ allocate space for a local
variable on the stack with a PUSHC
0 instruction. Allocating an array in
this way would be quite inefficient
because it would take as many
PUSHC instructions as there are
words in the array. Instead, | will in-
troduce a new VM2 instruction,
SETSP (for set stack pointer), that
takes an integer argument that it uses
to decrement the stack pointer. Now,
a 20-word space on the stack can be
allocated with the instruction SETSP
20.

You can use array elements either
in an expression or on the left-hand
side of an assignment statement. Both
occur in the statement a[i]: = afi + 1].
In both cases, the code generator
begins by producing code to push the
array's starting address and its
bounds. It then generates the code to
compute the index. An AREF instruc-
tion, which will put the array ele-
ment's address onto the stack, is then
output. At this point, the code for the
two cases differs. When an array ele-
ment appears in an expression, a
CONTENTS instruction is generated
to retrieve its value. When the array
element appears on the left-hand side
of an assignment statement, a POP
statement is generated to pop the
second word on the stack intothe ad-
dress on top of the stack.

For global arrays, the variable name
is used to label the beginning of the
array in the compiler’'s assembly-lan-
guage output, so the name serves as
the array’s starting address; if the ar-
ray a were declared globally as AR-
RAY[1..10] OF INTEGER. the code for
ali] .= a[i + 1] would be as shown in
listing 2.

If a were declared locally to a rou-
tine, the compiler couldn't use the ar-
ray name to get its starting address
because local arrays are allocated on
the stack at run time. Instead, the
compiler uses another new instruc-
tion, ADDRL (address of local), to
compute the starting address of the
array. Given a difference in lexical
levels and a local variable’s frame-

pointer offset as arguments, ADDRL
(continued)
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You can copy whole

arrays with a single

assignment statement.

calculates the address of the local and
puts it onto the stack. It computes the
address just as PUSHL and POPL do:
by following the static-pointer chain
for a number of times equal to the
lexical-level difference and then add-
ing the offset to the resulting frame-
pointer value. If array a were declared
locally, each of the two PUSHC a in-
structions in listing 2 would be re-
placed by an ADDRL instruction.

An array name can be used in only
two places in the program to stand for
the entire array: in an assignment
statement and as an argument to a
routine. In all other cases, the array
must be accessed element by ele-
ment.

It is possible to copy whole arrays
with a single assignment statement. If
the statement a : = b occurs, and a
and b are arrays of the same type, the
compiler generates code to copy all
the elements of b into a. I will once
again add a VM2 instruction, COPY,
to do this. COPY is actually a very
general instruction. It expects the top
of the stack to contain the number of
words to be moved, the next value on
the stack to be the destination ad-
dress, and the third stack value to be
the source address. It copies the
specified number of words from
source to destination. Since the
SIMPL compiler needs to move only
nonoverlapping areas of memory,
COPY does not check for or correct-
ly handle overlapping regions.

An entire array can be passed as an
argument to a routine if the types of
the argument and the routine’s formal
parameter are the same. Because of
the way | defined type equality above,
you can't declare a formal parameter
like

PROCEDURE P(a:ARRAY[1..10] OF
INTEGER);

because the array declaration results
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in the creation of a new type object,
so no variable has the same type as
a. Since the types of corresponding
formal and actual parameters must be
identical, it would be impossible to
make a legal call to procedure P. You
have to use a type name to declare
the formal, a:

TYPE intArray = ARRAY[1..10] OF
INTEGER,;
PROCEDURE P(a:intArray);

Now, any variable of type intArray can
be passed to procedure P.

This is an interesting demonstration
of how seemingly separate features
can interact. My definition of type
equality, the ability to pass arrays as
parameters to routines, and the abili-
ty to name types are three separate
aspects of the language, but you can't
have the first two without the third.

MULTIDIMENSIONAL ARRAYS

It may seem that. with only one-di-
mensional arrays covered, there is
much yet to be done to handle the
general case of arrays of many dimen-
sions. Somewhat remarkably, all the
array machinery I've been discussing
will work just fine with arrays of more
than one dimension. A look at the ar-
ray syntax in figure Ib shows it is
possible to declare a two-dimensional
array of characters by writing

VAR window: ARRAY[1..10] OF
ARRAY [1..10] OF CHAR,;

since ARRAY[1..10] OF CHAR is a
valid type declaration and can appear
after the OF. The array syntax lets you
access array elements by writing the
indices one after the other, each
enclosed in square brackets, like win-
dow[3](4]. It remains only to add
some syntactic sugar to sweeten the
pill of having to write arrays of arrays
of arrays. . . My compiler accepts the
usual syntax for multidimensional ar-
rays, as shown in figure Ic, but the
parser just treats it as an abbreviation
for the above syntax. For instance, the
array window could be defined by
VAR window: ARRAY[1..10,1..10] OF
CHAR and accessed with window[3,
4]. It's always a joy to discover that
what appeared at first to be a new

and complex feature is nothing more
than a syntactic variant of what you
already have.

STRINGS

With arrays 