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Here's a low-priced computer that won't run out
of memory capacity or expandability halfway
through your project.

Typically, computer usage tends to grow, requir-
ing more capability, more memory, more storage.
Without a lot of capability and expandability, your
computer can be obsolete from the start.

The new System One is a real building-block
machine. It has capability and expandability by the
carload.

Look at these features:

= Z80-A processor

64K of RAM

780K of disk storage

CRT and printer interfaces

Eight S-100 card slots, allowing expansion
with

— color graphics

— additional memory

— additional interfaces for telecommunica-
tions, data acquisition, etc.

m Small size

GENEROUS DISK STORAGE

The 780K of disk storage in the System One
Model CS-1 is much greater than what is typically
available in small computers. But here, too, you
have a choice since a second version, Model
CS-1H, has a 5 Winchester drive that gives you
5 megabytes of disk storage.

MULTI-USER, MULTI-TASKING
CAPABILITY

Believe it or not, this new computer even offers
multi-user capability when used with our advanced
CROMIX* operating system option. Not only does this
outstanding O/S support multiple users on this com-
puter but does so with powerful features like multi-

ple directories, file protection and record level lock.
CROMIX lets you run multiple jobs as well.

In addition to our highly-acclaimed CROMIx, there
is our cDOS*. This is an enhanced CPM' type system
designed for single-user applications. CP/M and a
wealth of cp/M-compatible software are also
available for the new System One through third-
party vendors.

COLOR GRAPHICS/WORD PROCESSING

This small computer even gives you the option of
outstanding high-resolution color graphics with our
Model SDI interface and two-port RAM cards.

Then there’s our tremendously wide range of
Cromemco software including packages for word
processing, business, and much more, all usable
with the new System One.

ANTI-OBSOLESCENCE/LOW-PRICED

As you can see, the new One offers you a lot of
performance. It's obviously designed with anti-
obsolescence in mind.

What’s more, it's priced at only $3,995. That's
considerably less than many machines with much
less capability. And it’s not that much more than
many machines that have little or nothing in the
way of expandability.

Physically, the One is small — 7 high. And it’s all-
metal in construction. It's only 14Ys”” wide, ideal for
desk top use. A rack mount-option is also available.

CONTACT YOUR REP NOW

Get all the details on this important building-block
computer. Get in touch with your Cromemco rep
now. He'll show you how the new System One can
grow with your task.

*CROMIX and CDOS are trademarks of Cromemco Inc.
+CP/M is a trademark of Digital Research

Cromemco"

i n ¢ o r p o r a t e d

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400
Tomorrow's computers today

Circle 137 on inquiry card.
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CROMIX FILE SYSTEM

CROMIX*— Cromemco’s outstanding

UNIX'—like operating system

CROMIX is just the kind of major
development you’ve come to expect
from Cromemco. After all, we’re
already well-known for the most
respected software in the microcom-
puter field.

And now we’ve come up with the in-
dustry’s first UNIx-lookalike for
microcomputers. It’s a tried and proven
operating system. It's available on both
5” and 8" diskettes for Cromemco
systems with 128K or more of memory.

Here are just some of the features you
get in this powerful Cromemco system:

¢ Multi-user and multi-tasking
capability

® Hierarchical directories

¢ Completely compatible file,
device, and interprocess 1/O

¢ Extensive subsystem support

FILE SYSTEM

One of the important features of our
CROMIX is its file system comprised of
hierarchical directories. It's a tree struc-
ture of three types of files: data files,

*CROMIX is a trademark of Cromemcao, Inc.
tUNIX is a trademark of Bell Telephone Laboratories

directories, and device files. File,
device, and interprocess 1/O are com-
patible among these file types (input and
output may be redirected inter-
changeably from and to any source or
destination).

The tree structure allows different
directories to be maintained for different
users or functions with no chance of
conflict.

PROTECTED FILES

Because of the hierarchical structure
of the file system, CrROMIX maintains
separate ownership of every file and
directory. All files can thus be protected
from access by other users of the
system. In fact, each file is protected by
four separate access privileges in each
of the three user categories.

TREMENDOUS ADDRESS SPACE,
FAST ACCESS
The flexible file system and general-
ized disk structure of CROMIX give a disk
address space in excess of one gigabyte
per volume — file size is limited only by
available disk capacity.

Cromemco’

Speed of access to disk files has also
been optimized. Average access speeds
far surpass any yet implemented on
microcomputers.

‘C’ COMPILER AVAILABLE, TOO

Cromemco offers a wide range of
languages that operate under CROMIX.
These include a high-level command
process language and extensive sub-
system support such as COBOL, FORTRAN
IV, RATFOR, LISP, and 32k and 16K BASICs.

There is even our highly-acclaimed
‘C’ compiler which allows a program-
mer fingertip access to CROMIX system
calls.

THE STANDARD O-$
FOR THE FUTURE

The power and breadth of its features
make CrROMIX the standard for the next
generation of microcomputer operating
systems.

And yet it is available for a surprisingly
low $595.

The thing to do is to get all this
capability working for you now. Get in
touch with your Cromemco rep today.

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 ¢ (415) 964-7400

Tomorrow’s computers today

Circie 138 on Inquiry card.
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In This Issue

Imagine carrying around the entire Encyclopaedia Britannica in your shirt
pocket with room left over for every issue ever published of The New York
Times and then some. Videodiscs and optical data storage technology have
the potential to make this a reality. They also promise to provide a medium for
an effective delivery of information hitherto impossible. Several articles this
month illustrate the possibilities. Dick Moberg and Ira M. Laefsky describe one
use for videodiscs in “Videodiscs and Optical Data Storage.” Rod Daynes
presents a primer on the video aspects of videodisc production in “The
Videodisc Interfacing Primer.” In "Videodiscs in Education” Isaac |. Bejar
discusses ways in which videodisc technology might affect teaching methods.
David Hon describes teaching lifesaving techniques with the aid of videodiscs
and computers in “Interactive Training in Cardiopulmonary Resuscitation.”
And Steve Ciarcia's project is how to “Build an Interactive-Videodisc Con-
troller.” Thomas E. Kurtz, co-author of the original Dartmouth BASIC, surveys
what's in the proposed ANSI standard and why it's there. Roger Taylor and
Phil Lemmons explain what's really involved in adapting 8-bit software to a
16-bit environment in “Upward Migration, Part 1: Translators.” Steve
Leibson’s “‘The Input/Output Primer” continues with “‘Part 5: Character
Codes.” Of course, we have Jerry Pournelle, William Barden Jr., and all our
other regular features.

BYTE is published monthly by BYTE Publications Inc. 70 Main St. Peterborough NH 03458, phone (603)
924-9281, a wholly-owned subsidiary of McGraw-Hill. inc. Address subscriptions, change of address. USPS Form
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three years. $43 for one year air delivery to Europe. § 35 surface delivery elsewhere. Air delivery to selected areas
at additional rates upon request. Single copy price is $2.95 in the USA and its possessions. $3.50 in Canada and
Mexico. $4.50 in Europe, and $5.00 elsewhere. Foreign subscriptions and sales should be remitted in United
States funds drawn on a US bank. Printed in United States of America.

Address all editorial correspondence to the editor at BYTE, POB 372, Hancock NH 03449. Unacceptable
manuscripts will be returned if accompanied by sufficient first class postage. Not responsible for lost manuscripts or
photos. Opinions expressed by the authors are not necessarily those of BYTE. Entire contents copyright © 1982
by BYTE Publications Inc. All rights reserved. Where necessary. permission is granted by the copyright owner for
libraries and others registered with the Copyright Clearance Center (CCC) to photocopy any article herein for the
base fee of §1.00 per copy of the article or item plus 25 cents per page. Payment should be sent directly to the
CCC, 2! Congress St. Salem MA 01970. Copying done for other than personal or internal reference use without
the permission of McGraw-Hill is prohibited. Requests for special permission or bulk orders should be addressed to
the publisher.

BYTE? is available in microform from University Microfilms international. 300 N Zeeb Rd. Dept PR, Ann
Arbor Ml 4B106 USA or |18 Bedford Row, Dept PR, London WCIR 4EJ England. @
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5CION Ins&llecroAngeloinyour | g : b splays. An -- e two or more.
Multlbus or $-100 host and let this [ 2 - M|CroAngeIos to create high resolu-

intelligent dispiay processor bring
your screen to life with full graphics i3
and text. MicroAngelo features 51 o

tion color graphics.

MicroAngelo is the OEM'’s choice because
it is @ powerful self- contained graphics display
by 480 pixel 9"393!‘5 and 40 line by computer that is easy to add to your host. A graphics
85 character text |§plays. display computer that is proven reliable in over 1000
Save development tlm'e and overhqad with field installations. A graphics display computer that is so
;SCREENWASRCER‘E’ESrE\I)VOAr; é high ]§V€| dl?DtlaY fnrtmwarg affordable you don’t have to design your own.

anguage. provides point, vector, region

circle, flood, crosshair, light pen interface, tracking Think SCION for your graphics display needs.

cross, screen load and dump, split screen, macro, and Think MicroAngelo. Call us at (703) 476-6100.

full terminal emulation commands. Use MicroAngelo "OEM quantity 25 price for Multibus or S-100 board.

both as your main console and as your application

software’s display screen.

MicroAngelo’s on-board processor frees your host pro-

cessor and bus to perform other tasks, while on-board < a —

memory and firmware reduce the size of your applica- if the image is important.
tion programs. With our direct, easy interface to any 12310 Pinecrest Rd./Reston, VA 22091

high level language, you are no more than a simple sub- (703) 476-6100 TWX: 710-833-0684
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THINK CP/M 86

MILESTONE-86""—$395. Manual alone — $30.
“Critical path” network analysis program for scheduling
manpower, dollars and time to maximize productivity.
Interactive project management program that runs under
CP/M-86. MILESTONE can be used to track paper flow,
build a computer, check a department's performance, or
build a bridge. MILESTONE can be used by executives,
engineers, managers, and small businessmen.

e Produce PERT chart in minutes.

e Find critical tasks that can't be delayed.

e Investigate tradeotts between manpower, dollars and
time.

o Give plans to others using a printed project schedule.

e (Change details and immediately see results on the
screen.
Balance time, manpower and costs.

Formats 8. IDW, IPC.

SUPERCALC-86" — s295.

Allows a layman to manipulate data in a variety of fore-
casting and accounting applications. Combines the inter-
active nature of an electronic spreadsheet with the power
and convenience of a simple simulation language. Video
display can be scrolled over the entire worksheet using
cursor controls. Symbolic vector references eliminate
repetitive low-level data manipulation commands. Easy
to use menu driven “help” command.

Also avallable for IBM-DOS,

Formats: 8, IDW. IPC.

DATEBOOK-86""_$295. Manual alone—$30.
Schedule appointments for up to 27 different doctors,
lawyers, rooms etc. Three appointment schedules are
displayed on the screen at a time. File structure allows
for appointments for up to one year inadvance. Searches
for openings that fit time of day, day of week and/or day
of year constraints. Appointments made, modified or
cancelled easily. Copies of day's appointments can be
printed easily.

Formats: 8, IDW, IPC

MORE SOFTWARE PRODUCT/MANUAL ALONE
$325.

CBASIC/86 $25.
PASCAL/M-86 $495. $25.
Pascal:SORT-86 $195. $20.
FIELD COMPANION- 86 $295. $30.
PERSONAL DATEBOOK $150. $30.
TEXTWRITER-86* $125. $30.

4 Aiso avaiadie for IBM-DOS

FORMAT CODES: 8 (8” single density IBM soft-sectored) IDW (IBM Display Writer
with CP/M-86) IPC (I1BM Personal Computer wilh CP/M-86)

SOFTVARE

SOFTNARE
DIGITAL MARKETING
DIGITAL AARKETING™

DIGITAL MARKETING CORPORATION

2670 CHERRY LANE » WALNUT CREEK » CALIFORNIA # 94506
(415) 938-2880 o Teiex 17-1852 (DIGMKTG WNCK)

Dealer Inquirles Invited

TRADEMARKS: CP/M-86, CBASIC/86 - Digrtal Aesearch. Milestone. Datebook. Persanal
Datebook TVextwriter - Organic Sottware. Pascal/M - Sorcim. Pascal SOAT. Fieid
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West Coast Computer
Faire Report

by Chris Morgan, Editor in Chief

You are in a large, cavernous building. To the north, south, east, and west
are booths —all filled with microcomputer hardware and software. You are
equipped with (1) a BYTE plastic bag, (2) a press badge, (3) a camera, and (4)
sensible shoes. Your goal: see everything in the building-in three days.

A stream flows into the building from the north —a stream of 40,000 people
that is, who poured into the Seventh West Coast Computer Faire held in San
Francisco this past March. It was the ultimate adventure game for personal
computer lovers.

By some accounts it was a relatively tame show. Indeed, many of the ex-
pected blockbuster announcements were held in reserve for the National Com-
puter Conference (underway in Houston as this issue appears). Nonetheless,
for patient show-goers there were enough rewards to make the show a real
success. Ill touch on a few highlights here.

A Beautiful Concept

Ironically, the most inter-
esting product I saw during
my trip to the West Coast
was not on public display.
It's the Corvus Concept
computer, manufactured by
Corvus Systems (2029
OToole Ave., San Jose, CA
95131). I made a special trip
to San Jose immediately
after the Faire to see this
new state-of-the-art per-
sonal computer.

In looks alone, the Con-
cept is a hands-down
winner. But more impor-
tant, it offers an amazing
number of features for its
$4995 suggested retail price
tag. It has a 68000 16-bit
processor; 256K bytes of
RAM standard (512K bytes
optional); a 120-column by
66-line (!) bit-mapped
black-and-white display

Photo 1: The Corvus Concept computer, which fea-
tures a 68000 processor and a 120-column by 66-line
display. Suggested retail price is $4995.

wWWW americanradiohistorv com
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PERCOM

You GET MoRrE OurT oF
PErcom Disk SYSTEMS.

' H/Z-89, IBM PC and TRS-80* Model
[Il. Prices start at under $3000.
Options: 5- or 14- Mbyte drives,

floppy disk controller.

At Percom, our business is making
disk storage systems for microcomputers
—something we've been doing right,
since 1977.

From the design of rock-solid drive "
controller circuitry to quality controls that
include 100% life testing of every drive ship-
ped, you can expect to get more out of
Percom Disk Systems.

And Percom provides you with com-
prehensive after-sales service from our
wholly owned, fully independent customer
service center.

FLOPPY MINI-DISK
STORAGE SYSTEMS

40 or 80-track drives, single
or dual-head, flippy or non-
flippy — all double-density
rated. Available in 1, 2 and 3-
drive add-on units, 1 and 2-drive
internal units, with full docu-
mentation and software support.
Add-on drives from $399, complete
systems from $459.95

To learn more about quality
Percom disk storage systems, mail
the coupon today. Or, call toll-free
1-800-527-1222.

A | N N N N §F§ §F§ §F B N BN N B
times faster than YES...I'd like to know more about Percom disk

WINCHESTER
10-MEGABYTE
DISK STORAGE
SYSTEMS
Enormous
storage capacity
plus high speed.
Percom 5% inch hard
disk systems are 40

single-density floppy I systems. Please rush me information. ’
mini-disks, 20 times Send to: PERCOM DATA COMPANY, INC. Dept BD1 £
(Pero0M) faster than double- I 11220 Pagemill Road, Dallas TX 75243 > *' :
density units. — g
Systems include a smart, four-drive controller I - % §
featuring state-of-the-art data encoding and =i L G
separation, adaptable industry-standard disk I city state zip i
interfacing. Versions for the Apple I, Atari, phone number B £
I I'm interested in flo R{y disk storage for my... g
TRS-80 DMdllErmchc [11BM PC R
I CIH/Z-89 T1H-8 [IAIMKIM/SYM [JSystem-50 G
I'm interested in hard disk storage for my. i
I [11BM PC (ITRS-80 Mdi 11l (] Apple II DAtan [ 1H/2-89 {
Other computer? __ % K(or
(Cfloppy disk or [ Thard disk?) Bl

THE DRIVE PEOPLE e o sccsTons e o o orce
*TRS-80 Is a trademark of Tandy Radio Shack Corporation which has no

relationship’to Percom Data Company. Inc

11220 Pagemlll Road « Dallas TX « 75243 « (214) 340-7081 © 1981 Percom Data Company. Inc
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JOHN STARKWEATHER'S
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For all CP/M systems. Works

$149 95 with Apple (SoftCard™ sys-

u tem needed), TRS-80, North

OISKETTE ANO MANUAL Star, Superbrain, Micropolis,

Vector and many other microcomputers. Needs 32K RAM,
one disk drive and CRT or video display and keyboard.

@ PILOT for Programmed, Inquiry, Learning Or Teaching.

@ An excellent interactive language for education and office automation.

@ Perfect companion for BASIC, COBOL and PASCAL to solve training and
documentation problems.

@ John Starkweather, Ph.0., creator of PILOT, wrote this version to meet
all PILOT-73 standards and added many new features.

@ New features include full screen text editor, commands to drive
optional equipment such as VTR’s & voice response units.

@ Currently used in many college and progressive high schools.

@ Use for interactive applications—data entry, programmed instruction
and testing.

@ggsmgwmm%

For all CP/M-based systems. Re-
$119 95 quires 32K RAM, one disk drive
L and CRT or video display and
DISKETTE ANO MANUAL  keyboard.
® A character oriented full screen video display text editor designed
spegcifically for program preparation.
@ Write program in COBOL, FORTRAN, BASIC or similar languages.

® Features include single key commands for cursor control, scrol-
ling, block moves, search and replace, tab setting and multiple file

insertions.
NIEVAD)A

i
i1 $199.95
T DISKETTE AND MANUAL
COBOoL.
For all CP/M or MP/M operat-
ing systems. Requires 32K

=== ; ] RAM and one disk drive.

@ Edition Il of Nevada COBOL is based on ANSI-74 Standards.

@ With 48K RAM, you can compile and execute up to 4000 state-
ments.

@ COPY statement for library handling.

@ CALL...USING...CANCEL

© PERFORM...THRUY...TIMES...UNTIL...paragraph or section names.

@ IF...NEXT SENTENCE...ELSE...NEXT SENTENCE ANO/OR <=>

NOT.
@ GO T0...DEPENOING ON...
@ Interactive ACCEPT/DISPLAY...
@ RELATIVE {random) access files
@ Sequential files both fixed and variable length.
@ INSPECT...TALLYING...REPLACING.

P COD’s WELCOME

(415) 751-1522

600 41st Avenue, Dept. B
3:; Francisco, CA 94121
.S.A.

CP/M, MP/M, TRS-80 and SoftCard system are registered TM’s of Digital Research,

Tandy Corporation and Microsoft respectively.

June 1982 © BYTE Publications Inc
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Editorial

(560 by 720 pixels, versus 808 by 1024 for the Xerox
Star —you can get the equivalent of eight Apple Il images
on the Corvus screen, albeit without color); mixed text
and graphics on the same page; on-screen window

- management; 1SO Pascal as the main language; Selectric-

style keyboard with 10 programmable-function keys (key
labels appear along the bottom of the display, a la
Hewlett-Packard); built-in Omninet local network hard-
ware; and various software packages, including a CP/M
emulator in software that runs regular CP/M programs
(although somewhat more slowly than most standard
CP/M machines); Logicalc (a Visicalc look-alike spread-
sheet program), and Edword, a sophisticated word pro-
cessor. The Concept’s operating system (designed by Cor-
vus) is menu-based, which makes the machine a natural
for Unix. In fact, it would be an excellent candidate for a
Smalltalk system. Its designers say they are working on
an experimental “mouse” (a small, mechanical interface
that lets the user position the cursor on the screen by roll-
ing the interface box on a flat surface and select screen
menu options by pressing buttons). Such a unit is cur-
rently available on the Xerox Star system.

Good Design

The Concept is one of the best-designed computers ['ve
seen in the microcomputer field, and it will set the
price/performance standard in its price class for some
time to come. The only machine that may give it real
competition is the still-under-wraps Apple Lisa machine.
Details about Lisa and its date of introduction are still
sketchy. It's rumored to have graphics comparable to the
Concept, but it may end up costing more.

The Concept resembles the Xerox Star in many ways.
The user-definable screen windows bear an uncanny,
though perhaps not entirely accidental, resemblance to
those on the Star. And while it lacks some of the flexibili-
ty and sophistication of the Star’s estimable software
package, it comes surprisingly close in its hardware fea-
tures —screen resolution, for instance. It's a pleasure
finally to be able to see an 8% by 11 page of text dis-
played on a personal computer screen as it will appear on
paper when printed. And all this for about one-third the
price of the Star!

Flipping Your Display

Another novel feature of the Concept is the switchable
display screen (made by Ball Brothers). It's but the work
of a few seconds to remove the screen from its quick-
release flange mount (the screen can be tilted and swiv-
eled by the operator for optimum viewing angle) and
flipped 90 degrees to get a horizontal aspect ratio. A
quick press of a key converts the characters on the video
screen to either horizontal or vertical display. Having the
two options is a real convenience: the horizontal mode is
perfect for spread-sheet programs and the vertical mode
lends itself well to word processing.

Circle 243 on Inquiry card. —=p
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A computar system so advanced, the technalogy youl need later
is already have. And waiting.

The Ithaca 525/800 gives you the ability to address Ithaca 525/800. In fact. it could be the only system
an almost unlimited number of applications in you'll ever need.

business, scientific. and educational environments. It's simply the finest price/performance Z-80* based
Its state-of-the-art hardware gives you a single or system available. And it's here

multi-user 8-bit system in one machine that handles now, waiting for your call. Itllo|co|

5%" or 8" floppy and hard disks. 800-847-2088 LLL &1
It has a processor that's 50% faster than conven- DDDHGBD,%V V%‘ﬂ(l‘,’[][lﬂ%""

tional sy?‘tems. A uniqueO('OJac?e CP/#]‘ t Mp/m I(gol\;é)a\/zst706l;gsotate B» D N

system that's typically 500% faster. That's right, g )

500%. And up to 1 Mbyte of memory. We think as fast as you do.
It has add-on capacity built-in now, ready to expand 1650 Hanshaw Road, P.O. Box 91

when you're ready. There are no hidden costs to pay Ithaca. NY 14850

for later. Everything you need comes with the TWX: 510-255-4346

® CP/M and MP/M Digital Research, Inc. Z2-80 Zllog. Inc. ™ |thaca 525/800 Ithaca InterSystems, Inc.

See us at Comdex Booth #2019

memm—J
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The Al13 Interface puts
your Apple’ Computer
to work
in the

For Only

$550;

You can plug
this powerful interface
easily into your Apple Computer
and create a fast, flexible
analog data acquisition system
with all these features:

¢ 16 independent input channels

* Ranges from 100mV to + 5V, selectable by software

e 12.-bit precision, 0.024 % accuracy

e Fast 20-microsecond conversion time

e Sample-and-hold circuitry captures changing signals

e External trigger mode responds to commands from
remote equipment

e Software diskette included, to get you started right
away

A 113 comes with a 1-year warranty and is backed by full
technical support. It is part of a full line of & analog and
digital systems, all inexpensive and modularly designed
so that you can select and pay for only the interfaces and
functions you need.

Interactive Structures has been designing and producing
interfaces for Apple Computers since 1977. Thousands
of & units are in use internationally. One is being used in
the instrumentation for making analog readings aboard
the NASA Space Shuttle.

Write or call now for more information on the A 113 —
the best investment you'll make in a research assistant.

*Recommended U S list price each

Apple s a registered trade name ol Apple® Computer Inc

Circle 233 on Inquiry card.

Interactive Structures, Inc.
112 Bala Avenue

P.O. Box 404

Bala Cynwyd, PA 19004
(215)667-1713

Editorial

The Edword word processor (designed by Corvus) has
one feature that's worth the price of admission: an Undo
key that lets you “undo” what you've done to your text
file all the way back to the beginning of the editing
session. Some other word processors have limited “undo”
capability, but this is the first I've seen in which the pro-
gram gives you so much power. An optional Corvus hard
disk attached to the Concept contains the Mirror backup
system that works in conjunction with any standard VHS
video-tape recorder with remote control. The system can
be programmed to come on at any time (nighttime is
probably most convenient) and back up and verify the
contents of the hard disk. The procedure takes about 15
minutes. And you can program the computer to auto-
matically save the contents of your current working file
to disk as often as every 10 seconds.

A drawer in the back of the Concept opens to reveal a
motherboard that, the company says, will accept some
{(not all) of the available Apple peripheral boards on the
market. That's another unexpected feature that makes
this computer so intriguing.

The Corvus designers have paid a lot of attention to
minor and major details that other companies have
passed over. The result is a major advance in the current
state of the art in personal computer design.

In today's age of giant computer makers, it's ironic —
and reassuring —that some of the best designs can still
come from the most unexpected sources.

New Products at the Faire

[ saw several plug-in boards designed to let you run
software written for one computer on another computer.
One such board is the Baby Blue from Xedex Corporation
(645 Madison Ave., New York, NY 10022). This $600
board lets IBM Personal Computer users run standard
CP/M programs. With the board in place, a program
with a Baby Blue header loads under PC DOS into native
memory and is executed. The header instructs the IBM's

APPLE 1L
CP/M-B6 YERSION 1.1
CDPRDCES!DRS 8888 APPLECARD

SEGMENT_ADDRESS = 804
EASi"0PREET - 2892
{SYSTEM GENERATED 2-p=82

Ay

Photo 2: Coprocessors' 8088 conversion card for the Apple Il

Circle 421 on inquiry card. —ep
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Every Apple Is Created Equal.

But It Doesn’t Have To Stay That Way.

An Apple™ is really something.
But from now on, it's going to be
something much more. How come?
Simple. We're introducing three
revolutionary new data communica-
tion packages, called Transend™,
designed especially to make vour
Apple ™M rise above all others,
Our Transend data communiea-
tions software provides access toin-
formation utilities; completo tile
transmission of charts, VisiCale™
reports, and entire programs: as well
as all electronic mail functions.
Transend comes in three different
versions. You ean begin economically
with the simplest form, Transend 1,
an intelligent terminal/file transfer
system, As vour needs increase, vou
can move up to two other Transend
packages, without worrying about
retraining or repurchasing. Transend
2 gives any Apple 11 intelligent. ter-
minal capabilities, plus file transfer
with complete error detection and

automatic retransmission tor de-
manding business applications,
Transend 3 incorporates electronic
mail- with password seeurity, text
editing, mailbox with mailstop, unat
tended scheduling and receiving,

automatic redialing, and much more.

Transend’s support of most popu
lar Apple 1] “add-in™ cards and
modems lets vou upgrade vour
Apple without hassle or unnecessary
expense. And vou'll immediately ent
oparating costs by as much ax 304
with simple, ecasy-to-use menus, data
compression and 1200-baud modem
support.

Nobody on the personal computer
scene today is offering the speed, flex
ibitity, and rehability of Transend in
a single upgradable software svstem,

Pon’t miss this chance to uplift
vour Apple tH Contact us or your
dealer for all the delicipus details.

SSM Microcomputer Products, Ine,
2190 Paraggon Drive, San Jose, CA
QL0131 (408) 946-7400, Telex: 171171,
TWNX: 910-3388.2077

Apple and Apple T are trademark s of Npple
Compuiter, Tnes VisiCale =g tadenurk of e
sonal Software, b Aud Transend isa trade
mark of SSA Macrocomputer Produets, T

|
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SOFTWAR™
CP/IM°

SORCIM

SUPERCALC
List: 295.00

THE MICROHOUSE
.:...699.00

"ddQ" PACKAGE:. .
ASHTON-TATE's dBASE Il
FOX & GELLER's

QUTIL and QUICKSCREEN
List: 924.00

—_————
—_—
—

—_—

SOFTWARE
CPIM®

ASHTON-TATE

209.00 dBASE I VERSION 2.3A .529.00 yiSICALC® APPLE
D0S 3.3

DATA BASE MANAGEMENT
SYSTEM AVAILABLE

SOFTWARE
APPLE"®
VISICORP

List: 250.00
VISICALC® IBM 64K .... 158.00

List: 200.00
VISICALC® IBM 256K ... 190.00

IN MANY FORMATS,
List: 700.00
FOX&GELLER
QUICKSCREEN. ........ 129.00 List:250.00
List 149,00
' VISIDEX « oo, 190.00
QUTIL. oo 75.00 s 250.00
ERLB200 VISIPLOT ...\, 158.00
List: 200.00
MICROSOFT sirepm............... 79.00
BASIC80.............. 285.00 List: 100.00
BASIC COMPILER ...... 315.00 VISITREND............. 249.00
COBOLS8O............. 568.00 list300.00
LD 24500 VISIFILE ... 190.00
.......... 00 v 25000
muSIMP/muMATH. .. ... .. 215.00 peSKTOPPLAN. . ... .. 190.00
MACROS80 ............ 140.00 ist: 300.00
DESKTOP PLANIII . .. ... 149.00
LEXISOFT List: 250.00
299.00 VISIPACK: ............. 599.00
INCLUDES VISICALC.
VISIFILE. & VISITREND,

SPELLBINDER

16K RAMCARD

VISIPLOT.
List: 700.00

HARDWARE
PRINTERS

EPSON
MX-100 ............... 729.00
List: 995.00
MX-80 FT with
GRAFTRAX ............ 619.00
List: 795.00 .
.............. 549.00

List: 745.00

MX-80 with GRAFTRAX..479.00
List 645.00

8141 SERIAL INTERFACE. 64.00

8150 SERIAL
INTERFACE . ...........
WITH 2K BUFFER

8151 SERIAL
INTERFACE............
WITH 2K BUFFER AND

Xon/Xoff PROTOCOL
8230 APPLE® CABLE....24.00

PARALLEL
8131 APPLE®
INTERFACE .............
PARALLEL
GRAPPLERINTERFACE

ANDCABLE: ...........

FORAPPLE", MX-80
(MUST have Graftrax). MX-80 FT.

MX-100. IDS PAPER TIGERS
AND C. ITOH PROWRITER

125.00

List: 495.00
SPELLCHECK..........
List: 285.00
Microh '" 1] fo feat
a
the best savings on the best software.
MICROPRO HAYDEN IDS
WORDSTAR. ........... 293.00 PIEWrter.. ............ 124.00 PRISM PRINTER 132...1699.00
List: 495,00 APPLE" WORD PROCESSOR List: 1995.00
WORDSTARFORIBM ... 289.00  List: 149.95 PRISM PRINTER SO ..... 799.00
s“suggf:goom 168.00 latase e a3 II;:;?RS.#GER 560G ...1149.00
MAILMERGE . .......... 103.00 MICROSOFT
DATASTAR............. 235.00 TIMEMANAGER........ 125.00
SPELLSTAR............ 155,00  list150.00 OKIDATA
CALCSTAR ............ 199.00 TASC MICROLINES4........ 1199.00
APPLESOFT COMPILER. 150.00  piCROLINES3A. . ... ... 749.00
“ FORTRAN 8O0 .......... 165.00  MiCROLINE82A. . ...... 499.00
ACCESSQORIES COBOL80............. 550.00 MICROLINESO ......... 365.00
2 ALDS. .. 105.00
APPLE MICROPRO C ITOH
WORDSTAR. ........... 234.00 PROWAITER PARALLEL . 469,00
'3 List: 375.00 o 5
VIDEX CALCSTAR ............ 149.00  List: 845.00
VIDEOTERM ........... 290.00 PROWRITER SERIAL . ... 650.00
List: 885.00
LB IEIALTA Zr O MODEMS F-10 PARALLEL. ...... 1560.00
Py NOVATION F-10SERAL ............. CALL
MOUNTAIN OMET ! .\ vveeiernn. 295.00
MULTIVO . ...cveenn... 178.00 APPLE® -CAT.......... 325.00 isi: 495.00
List: 389.00 STARWRITER|
AUTO-CAT. ... 213.00 PARALLEL............ 1450.00
M;CROSOFT D-CAT 156.00 List: 1895.00
PREMIUM SYSTEM:. . ... 619.00 Tt ) STARWRITER | SERIAL . 1500.00
INCLUDES: Z-80 SOFTCARD. List: 1960.00
16K RAMCARD, VIDEX HAYES STARWRITER Il
G £ and GP USER CHRONOGRAPH ....... 199.00  PARALLEL. ........... 1700.00
List: 77'5 00 List: 249.00 List: 2325.00
T SMARTMODEM ........ 227.00 STARWRITER Il
PR UMD <0000 299.00  4ycROMODEM .. .. ... 299.00 SERIAL............... 1800.00
......... 150.00  appLE™ List: 2025.00
Circle 311 on Inquiry card.
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THE MICROHOUSE ORDER CENTER IS OPEN
9:00 AM - 8:00 PM EASTERN TIME MONDAY

TI-;ROUGH FRIDAY.

CALL TOLL-FREE FOR ORDERS, PRICE
QUOTES, AND AVAILABILITY:
1-800-523-9511
IN PENNSYLVANIA, AND FOR TECHNICAL

1-215.868-8219

MICROHOUSE OFFERS 24 HOUR COMPUTER
SHOPPING WITH MICROLINE. MICROLINE IS
A COMPUTERIZED ORDER-ENTRY SYSTEM.
SIMILAR TO ACCESSING TIME-SHARING
SYSTEMS. MICROLINE ENABLES YOU TO
ACCESS SPECIFIC INFORMATION ON OVER
1000 MICROCOMPUTER HARDWARE AND
SOFTWARE PRODUCTS, IN ADDITION TO
NUMEROUS SUPPUES AND ACCESSORIES.

MICROLINE GIVES YOU THE OPTION OF
ORDERING AS MUCH AS YOU WANT. AS
OFTEN AS YOU WANT. MICROHOUSE WiLL
PROCESS YOUR ORDER WITHIN 24 HOURS.

1-215-868-1230

-2
MICROUNE OPERATES AT 300 BAUD, 8 BITS,
NO PARITY, 1 STOP BIT.

ADD 2% TO ALL ORDERS. DIFFERENCE wiLL
BE CREDITED. QUTSIDE CONTINENTAL UNITED
STATES ADD AN ADDITIONAL $5.00.

ALL ITEMS SHIPPED UPS GROUND. OTHER
SHIPPING METHODS AVAILABLE UPON

||||II|1

Microhouse

has it. Vic
WordStar for

IBM: 289

Microhouse —
PPLE’

NEW

VISICALC, VISIDEX, VISIPLOT, VISITERM,
VISITREND, DESKTOP PLAN, and VISIFILE
are trademarks of VISICORP.

REQUEST.

ACCEPTED PAYMENT BY PERSONAL CHECK,

MONEY ORDER, C.0.D., MASTERCARD, OR

VISA. PURCHASE ORDERS NEED PRIOR

APPROVAL.

MICROLINE PAYMENTS BY PERSONAL CHECK,  YoS. that’s right. Another word processing system for the Apple Il. So, what makes the Hayden

MONEY ORDER, C.0.D., MASTERCARD, OR  PIEWriter so different? Well, for one - the price. Secondly - you need nol purchase any additional

VISA ONLY. hardware for your computer (o make it operational.

PENNSYLVANIA RESIDENTS ADD 6% SALES PIEWriter has the ability to do i f ing so that of a space can be added b

LEES words when justilying text. This makes the dlslnbullon of the space Iaqullad to fit oul a justitied
line more uniform and less ble. in addition, with its optit prop g

MICROHOUSE program, PIEWriter becomes the ONLY word processor thal can print true proporti ly

1444 LINDEN STREET documents.

P.0. BOX 498

BETHLEHEM. PA 18016 Versatility and compatibility are two important features of PIE Writer. While some word p S
for the Apple Il computer will only work with specific such as 80-col display

PRICES AND SPECIFICATION SUBJECT TO boards, lowercase adaptors and printers, PIEWriter is versatile enough to work with almost any

CHANGE WITHOUT NOTICE. combination of these. If you have any one of these h (:] ies in your sy , Hayden

ALLITEMS SUBJECT TO AVAILABILITY. has a PIEWriter for your particular configuration.

SUPERCALC is & trademark of SORCIM. NE W

QUICKSCREEN and dUTIL are trademarks of
FOX & GELLER ASSOC

SOFTCARD, RAMCARD, TIME MANAGER,
and PREMIUM SYSTEM are trademarks of
MICROSOFT.

o-wh

The Prism Printer is the first truly modular, field-upgradable dot matrix printer. Now your printer can
you need them.

be as flexible as the rest of your system.

No other printer olfers you as much - or as little - as you need. Start with the basic printer which
i you
cut sheet feeder. Handling lots of data? install

featuras text quality printing: then add the p
ing? Add the
the hlgh spaad Spnnl Mode. Wanl to get the big picture? Add the Dot Piot graphic option. And for
and ideas faster, nothing is more effective than Prism Color for high

WORDSTAR, SUPERSORT, MAILMERGE,
DATASTAR, SPELLSTAR, and CALCSTAR
are trademarks of MICROPRO INTERNATIONAL. g into word p
dBASE Il is a trademark of ASHTON-TATE.
SPELLBINDER and SPELLCHECK are i
of LEXISOFT.  quality. multi-color output.
M'CRoﬁ,ggggéL’:;T'E’;d:;"ggug'rgAlzgs And that's just the beginning. Additional Prism option modules will soon be available to heip your
* evolving system meet its true potential.
PRISM is a trademark of INTEGRAL DATA
SYSTEMS, INC. you are an Apple, IBM, or other profi I user, Prism Printer is the key to
APPLE is a registered trademark of APPLE  your total system solution. At last, the chemistry is right between you and your printer.
COMPUTERS.
CP/M is a registered trademark of DIGITAL  Microhouse offers both the Prism 80 and Prism 132 Printers at great savings. Please call for
RESEARCH.  availability.
Clrcle 311 on inquiry card
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Editorial

Photo 3: Full-View 80, an 80-column conversion board for the
Atari 800, from Bit 3 Computer Corporation.

8088 processor to run the program on the Baby Blue’s
built-in Z80B processor.

From Coprocessors Inc. (50 West Brokaw Rd., Suite
64, San Jose, CA 95110) comes the 88-Card, a plug-in
card that effectively converts the Apple I to 16-bit opera-
tion, complete with PC DOS (see photo 2). The board
also adds 64K bytes of memory to the Apple, all for $899.
Another such board is the Apple ‘88 Up-Grade Board
from Systems Research (4355 West Tropicana, Las
Vegas, NV 89103). It has CP/M-86 and an 8088 processor

Photo 4: The Xebec 5-megabyte hard disk and controller kit for
$1295.

but no memory; it retails for $550. The Apple probably
now holds the all-time championship for being able to
emulate the highest number of different computer sys-
tems via plug-in boards.

At last someone has come up with a badly needed
board: a plug-in card that converts the Atari 800 to
80-column operation (see photo 3). It's called Full-View
80, and it's available for $379 from Bit 3 Computer Cor-
poration (8120 Penn Ave. S, Suite 548, Minneapolis, MN
55431).

SB-80 Single Board Computer

fromtn (i, ot 2 Z-80-A
e S o
A DR N '—w@ 64K RAM
- "'.1 Fully Assembled and Tested
; —e -
5 o | Size 16" x 13
'gﬂ Same as 28" floppy
i = fl | drives Reguires
- - i 5V 15Amp
L ok ) b 5V 10Amp
I & g r 12V 15Amp
QEpEEEs il . - * %
N e « . 5695 .00
CONSTRUCTION 2 PARALLEL 1/0's 2 SERIAL 1/0's
o Sockets for allintegrated circuits COUNTER TIMERS
* 50 pinconnector allows access to FLOPPY 0ISK CONTAOLLER
system for future expansion. OPTIONS:

® Character video board 80 x 24 for
use with biack and white monitor
using a stand alone

keyboard ....... $215.00

* Winchester Host Adapter board
for Shugart SA-1000 or Corvus Hard
Disk. Includes cables ..., $315.00

o Stand alone keyboard and cable
AOM plugs intocomputerboardfor 80x 24
® 256 bytes bootstrap ROM videooption ............ $190.00

PROCESSOR
o Z80A with 4 MHZ system clock
with no wait states.

MEMORY

® 64K of 200ns dynamic RAM is
standard 4116iC's

® Panty protection is standard

* CP/Mis a trademark of Digital Research Corp
** 1104 prece domestic U S price

(203) 288-2524 ® Telex: 956014

“THE BETTER BOARD”’ ss—

18"Wx19"Lx8"H  and tested
SB— .....viiinn. e Cabinet Kit $645.00
SB— .. .. Bare Cabinet $145.00
. $S/00 DISK DRIVE SYSTEM
h z—‘\‘Q SB Assembled tested with 2. 8”
%ﬁ, B oomes L . $1425.00
- 00/00 DISK ORIVE SYSTEM
1 SB Assembled.tested with 2. 8"
i AriveS .. ... ... $1850.00

CPU — 0ISK ORIVE CABINET
ACCOMMODATES:

® 5B-80 e BRI 2000

 DIGITAL RESEARCH “The Big Board'
e OTHER SINGLE BOARDS

Metal cabinet with proportionately balanced air flow-
convection cooling. AC power cord connector: lighted
power switch, Fuse assembly; OL65 Dual drive powes
supply (Will also power single board CPU). All hardware
included to mount 2. 8" disk drives. Includes space area
to mount any single board computer. Fully assembled

8" FLOPPY DISK DRIVES
Single Sided/Doubie Density Doubte Sided/

HOW T0 ORDER Phone orders using American Express, Visa, MasterCharge. Bank wire transfer, Cashier’s or Certified check. Money Order, or Personal check (allow 10
days to clear). Please add 5%for shipping, handling and insurance minimum $500.00. Conn. residents add 7.5% sales tax. All equipment is subject to price changes and
availability without notice. All équipment Is new and comes complete with manufacturers warranty. Showroom prices may differ from mail-order advertisement.

BH Colonial Data Services Corp.

Doubie Density

Shugart 800/801R . ... $395.00. 2/$780.00

Shugart 850/851R $590.00, 2/$1170.00
CP/M"224& BI0S
CP/M" 2.2 & BIOS modified by S & M systems to run on singie board is
availabiefor ....... e Woreanthol Mool $200.00

105 Sanford Street Hamden, Conn. 06514

14  June 1982 © BYTE Publications Inc
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In an age when new standards are constantly emerging,
one disk consistently meets or exceeds them ail.

- Maxell.The Gold Standard.

Not all disks are created equal. Some are better
than others. To find out what's best for you, look for
Maxell disks. They now carry the Gold Standard
symbol of quality. It's your assurance Maxell disks
meet or exceed every definition of quality. No matter
who establishes it. We've earned this universal supe-
riority by never relaxing our
uniquely demanding quality
control. Every aspect of manu-
facturing is checked, then
checked again. ,

Your benefits are many.
Take the perpetual problem of
drop-oufs. A drop-out is a tiny
defect that wastes time and
degrades computer accur-
acy and performance. Now
that you understand what a
drop-out is, forget it. Maxell
disks don't have any. Each
disk comes to you certified

drop-out free at the time of manufacture. You can

depend on this quality protecting your valuable

programs and programming time, indefinitely.
We've run disks over ten million passes under
conditions designed to find weak points and wear.
We couldn’t. And you won't.

There is a Maxeli disk for the
floppy system you use, or plan
to use. Check your computer's
instructions. Or write for our
complete, highly informative
brochure.

When you set the Gold
Standard as your level of
quallty, you'll benefit from
improved disk performance,
immediately. Bank on it.

maxeill.

ma :
Fbmxgslbl

| =]

"Maxell Computer Products Division, 60 Oxford Drive, Moonéchle, N.J. 07074, 201-440-8020

|
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Circle 225 on inquiry card.

S—100 MEMORIES

64K STATIC RAM

150 ns 2Kx8 Rams
Extended Addressing
Bank Select

Low Power Consumption
Cromix, MPM Compatible

M12 $625.00

256 DYNAMIC RAM

150 ns Access—270 ns Cycle
8—or 16—Bit Data

Parity Error Detection
Extended Addressing

ROM Driven Bank Select

M23 $945.00

Industrial Quality
FULL 12 Month Warranty

INdigo tech

(408) 727-4710

Master Charge and Visa

670 Nuttman Ave. No. 110 Santa Clara, CA 95050

1982 VERSION IFR SIMULATOR
Apple |l Plus DOS 3.3

Features a lifelike panel that simulates the
airplane instruments that are used for flying and

navigating in clouds.

FLY IFR LANDINGS,

PATTERNS, and CROSS COUNTRY in several
areas of The United States. $50.00 at your
computer store or direct from:

PROGRAMMERS SOFTWARE
2110 N.2nd St.
Cabot Arkansas 72023
(501) 843-2988

16  June 1982 © BYTE Publications Inc

Circle 376 on inquiry card.

Editorial

Photo 5: Non-Linear Systems’ Kaycomp 1l computer.

A Best Buy

Looking for a great buy? The Xebec 5-megabyte hard
disk and controller is hard to beat at $1295 (see photo 4).
But there’s a catch: it's a kit. The manufacturer (Xebec, 432
Lakeside Dr., Sunnyvale, CA 94086) claims that assem-
bly takes only 10 minutes or so because the various sub-
assemblies, including the controller board, come pre-
assembled. If the kit, which comes with either Apple DOS
or CP/M software, is as easy to assemble as Xebec says
(we haven't had time to evaluate it yet), it could be the
bargain of the year.

Osborne Look-Alike

Non-Linear Systems Inc. (533 Steven Ave., Solana
Beach, CA 92075) introduced the Kaycomp II (see photo
5), a portable Osborne 1 look-alike that sells for the same
price as the Osborne ($1795) and sports features such as a
Z80 processor, two built-in 5%-inch floppy-disk drives,
CP/M, MBASIC, Multiplan (similar to Visicalc), and a
word processor (the negotiations for which were still
underway at the time of this writing). The Kaycomp II's
screen is bigger than the Osborne’s, measuring 9 inches
diagonally, and it displays a full 80 columns per line. In
addition, some people feel the Kaycomp II's keyboard has
a better layout and key response. It's an interesting entry
from a company that has been in the electronics field
since the early fifties. NLS was the originator of the
digital voltmeter back in the days of Nixie tubes.
Whether NLS can beat Osborne’s significant headstart in
marketing remains to be seen.

The 68000 Pulls Ahead

The 68000 seems to be the leading 16-bit processor at
the moment in terms of the number of new computers
that use it. New 68000-based machines were on display
from Sage and Fortune, as well as the previously men-
tioned Corvus Concept Computer. Add the TRS-80
Model 16 to that list and you can see that the 68000 has
made fast inroads into the market. Look for more
68000-based machines in the near future, including en-

www americanradiohictorv com
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CompuStar’

The Best Made Better

When we unveiled our CompuStar™
multi-user terminal system just over a
year ago, we thought we had created the
most powerful, lowest-priced multi-user
computer we would ever manufacture.
We were wrong. Today, we've made
our best even better!

Our newly redesigned CompuStar™
hoasts the same performance statistics
that made its predecessor such an over-
night success, plus a host of exciting new
features. CompuStar users now get the
added benefits of dual character set ca-
pability, an expanded library of visual
attnbutes including reverse video, un-
derlining and below-the-line descenders,
an enhanced disk operating system and
Microsoft’ BASIC — all at no extra cost!
And single-user systems now start at as
little as $2995.

There are four types of CompuStar™
workstations (called Video Processing
Units or VPU'’s) that can be connected
into a variety of central disk systems
with 10 to 96 megabytes of multi-user
storage.

Up to 255 VPU’s can he tied together
to form a massive multi-user network.
Or, you can start with only a single VPU
and easily expand your system as your
processing needs become more sophis-
ticated. But whether you start with one
or one-hundred VPU’s, you'll probably
never outgrow your CompuStar. Un-
like other systems, you configure the
CompuStar the way you want
it . . . connecting any combination of
VPU’s in a “daisy chain” fashion into the
central disk system. And since each
VPU has its own twin Z80 processors,
its own CP/M* operating system and a
full 64K of internal memory, (not to
mention disk capacities of up to 1%
million bytes), overall system response
time remains unbelievably fast! And that’s
a claim most of the other multi-user
vendors just can’t make.

Inside our new CompuStar you’ll find
a level of design sophistication that’s
destined to establish a new standard
for the industry. A series of easy-to-
service modular components has been

Microsoft Ts & trademark of Microsoft Corporation.  *Ressstered trademark of Digital Research.

engineered to yield the most impressive
reliability figures we've ever seen. But
CompuStar users are not only thrilled
with our system’s performance (and the
miserly few dollars they spent to get it),
they also have the peace of mind of
knowing that Intertec’s comprehensive
customer protection and field service
programs will insure their total after-the-
sale satisfaction.

For more information on what just
may be the last multi-user microcompu-
ter you'll ever ( have to) buy, ask
your dealer today about our all new
CompuStar™ system. Or, contact us at
the number and address below. We'l
gladly explain how we’ve made our
best . . . even better!

NTERTEC
DAIA
j ESYS[ EMS.

2300 Broad River Rd. Columbia, SC 29210
(803) 798-9100 TWX: 810-666-2115

Circle ggé:l&iaﬁ'ﬁqﬁwwm card.



www.americanradiohistory.com

Circle 307 on inquiry card.

WE HAVE THE
UNBELIEVABLE!!

“This board is all it takes
to build an S-100
Computer” for only
$875.00.

It's called Super Quad™
It contains 64K of
memory, Z-80A-CPU,
Floppy Disk Controller,
2 Serial and Parallel /0O
Ports.

UNBELIEVABLE ASITMAY SEEM,
ITSALLONA 57x 10"S-100 BOARD ANDMEETS IEEE 696.

Super Quad "™ for 5%4" DiSk ......ccoccevvieeiiiniiiiniiiiiienn $875.00
Super Quad™ for 8" DISK ......cocernrerireeecnrrcrceiniinn 875.00
Shugart Floppy Disk SAB01R ..o 450.00
Qume DataTrack-8 .......ccccoceeeieriieeereeeeriiireie i 550.00
10 Slot Enclosure with Power Supply ... 700.00
TV O12C Terminal ....ooooceeiiiieicie e eeieeie et 750.00
CPM 2.2 ettt a e 150.00

' - Trademark of Advanced Micro Digital Corporation

For more information contact:

e MICRO SPOT ELECTRONICS
P.O. Box 772
Westminster, CA 92683
(714) 891-0382

* ALL ORDERS ARE PRE-PAID. ADD $5.00 FOR SHIPPING
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Editorial

tries from Epson and Apple (in the case of the latter,
probably later this year).

More Developments

The FORTH Interest Group and the Japan Microcom-
puter Club were two of the more interesting nonprofit
groups displaying wares at the show. FORTH in par-
ticular seems to be thriving among computer devotees
looking for an original (to say the least!) approach to lan-
guage design.

Scott Kim entranced visitors at his booth by creating
“inversions” of their names. Inversions are words that
read the same right-side-up and upside-down or that ex-
hibit other interesting symmetry features. (I highly
recommend Scott's book, Inversions, published by BYTE
Books. It is an example of brilliant visual pyrotechnics.)

Volkswriter promises to be one of the best IBM-based
word processors yet, and the $195 price is right too (see
photo 6). It is a stand-alone program written in Microsoft
Pascal (which compiles to 8088 machine language), so it
is fast. Volkswriter is also highly integrated into the IBM
Personal Computer; for example, it makes use of more
than 64K bytes of memory and uses the IBM function
keys. Volkswriter is available from Lifetree Software Inc.
(177 Webster St., Suite 342, Monterey, CA 93940).

Seven West Coast Faires Already?

It's hard to believe this was the seventh WCCF. It
seems like only yesterday | attended the first one. Over
the years the show has gone from a gathering of
aficionados and slightly eccentric computer hackers to a
major show attracting a wide range of people. I saw a lot
more three-piece suits this year than in years past, but |
still saw a comforting number of (now slightly aging) left-
wing computer activists haunting the show. The micro-
computer field manages to remain both egalitarian and
vital at the same time. Quite a trick.

Photo 6: Volkswriter, an inexpensive word processor for the
IBM Personal Computer.

www americanradiohistorv com
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ENHANCE YOUR APPLE
WITH

MOUNTAIN COMPUT

PERIPHERALS

-.-.,.--p-,— - e——— e

{Closk/Calendar. 230 I
« Parallel Interface.
* Serial Interface

« 1502 E Quality Timepiece.
. Expands App‘ell to BOK 5214 001X Accuracy.
A '1 Miliisecond
Resoluion.
wcosPoRITIF = - o ———
input and bupt $199 s ‘6.:“(:::: Zb'm 5 + 16 Channel A'D& DA,
Digittz! Rates. akef. yn ZeT. * 8 Bit Resolution.
I"ncludos"g!rd whicrophona, and Spo ; 32K_Hz Sarue Rate. * 9 Microsecond —

Convegsion Time.

——

TsSocketste X $155 B
ROMs or EPROMs.
¢ Scratch Pad RAM.

Expansion Chassis $750
» Adds eight peripheral |/O slots.
* Independent power supply

3 Bank selectable.

Mounietn Com
the Leader in Quality A

Available at your locql

¥ computer store.

11" -
e
'(E_ - All prices are suggested retail prices,
L [
le and Apple ll are trademarks of Apple Computer, inc. g 5
- -] '- 100A, Expansion Chassis, CPS MultiFunction, Ramplus +, The Clock, a——t

- MusicSystem, A/D + D/A, Romplus +, RomWriter, and Supertaiker SD200

- are lrademarks of Mountain Computer, inc, -
: e S vl Mk e TN
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Editorial

Photo 7: DEC's new Professional 350 personal computer.

New Computers from DEC

Digital Equipment Corporation (DEC) has introduced
three new personal computers. They are being displayed
at this month’s National Computer Conference. The low-
end model, called the Rainbow 100, is designed to com-
pete with the IBM Personal Computer. Similar to the
IBM in many ways, it features a dual processor board
with Z80 and 8088 processors; CP/M8086 (part of the

new Softsense package that automatically picks the right
processor to run either CP/M or CP/M-86 programs);
MS-DOS operating system compatibility; two dual
5Y4s-inch floppy-disk drives with a total of 1.6 megabytes;
a 12-inch display with 80 columns by 24 lines or 132 col-
umns by 24 lines of characters; up to 256K bytes of RAM;
a graphics/color option; and an optional color monitor.
Prices for the Rainbow 100 start at approximately $3000.

The second model, the DECmate II, is word-processing
and business oriented. It features a 6120 processor (which
uses the PDP-8 instruction set). Prices start at $4000. The
third model comes in two configurations: the Profes-
sional 325 and the Professional 350. Both feature DEC’s
F-11 processor and VAX-compatible files. The 350 also
allows the user to add an optional 5-inch hard-disk drive.
The Professional series starts at $5000. A sophisticated
combination telephone-management/voice-actuation
system will be announced later this year. At a recent pre-
view showing, we were impressed by the modular con-
struction of the computers (modules snap out for easy
replacement by users), the excellent color graphics, and

' the well-designed keyboards.

News from Cromemco
Cromemco is introducing a new personal computer at
the NCC. We've learned that it is a 64K-byte, Z80-based

One Step Above
The Competition

* Accounts Receivable
* Payroll e Accounts Payable
s Inventory * Data Base
The Systems L €x helps you gain complete financial con-
trol over your business by providing reports such as:
* Balance Sheets * Ledger Reports
* Aged Receivables e Inventory List
¢ Payroll * Database Reports

Systems II €x

* General Ledger

Software Inc.

2455 S.W. 4th Ave.
Ontario, OR 97914 « (503) 881-1477

It makes office operations more efficient by printing:
payroll checks, invoices, vendor file and statements.
The KSAM card provides fast online sorting capability,
making the EX one of the fastest accounting systems
available on the APPLE II.

available on CORVUS hard disk.
Optional Modules - Job Costing - Cycle Billing
Take a step above YOUR competition with the Systems II €x

Source # TCK 757

APPLE !l is a trademark of Apple Computer; CORVUS is a trademark of Corvus Systems; SYSTEMSHI EX is a trademark ot Westware, inc.

COMPEX
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Ne,

897 N.W. Grant Ave. ® Corvallis, Oregon 97330 ¢ 503/758-0521

Introducing the Enhancer 1[: 8 new

THE DAWN

Standard which is improving the
relationship between Humans and
Apples. The Enhancer Il can help
your Apple Il's keyboard become
more sociable by remembering
words or phrases which can be
entered into the Apple by the mere
touch of a key. Life can become
even easier because the Enhancer Il
can remember what you typed
while your Apple was busy talking
to your disc (or doing other things).
Naturally, it knows the difference g
between upper and lower case |
letters and what shift keys are
supposed to do. It gven knows to
auto repeat any key held down. The
Enhancer 1l replaces the encoder
board making installation simple.

-

e

et
=

~vr ey

‘.."l'l'l'

e

Suggested retail price: $149.00.

pupre®

=

The Soft

Video

Switch is

an auto-

matic ver-

sion of the

popular

Switch-

plate. It

knaws

whether it should display 40 or BO
calumns aor Apple graphics. It does
the tedious wark af switching video-
out signals so you don't have to. The
Soft Video Switch can be controlled
by software. Any Videoterm with
Firmware 2.0 or greater may be
used with the Soft Video Switch.
The single wire shift mod s also sup-
ported. Package price is $35.00.

The time tested Videoterm 80

column card

e BO characters x 24 lines

® True decenders

e 7 x 9 character resolution

® _ow pawer cansumption

o Compatible with most word
processors

e Softcard and CP/M compatible

o Modem compatible

¢ Most popular character set of
any BO column card

e Alternate character fonts available

Suggested retail price $345.00

The original Keyboard and Display
Enhancer is still available for Revi-
sion O-6 Apples (on which the new
Enhancer 1l will not fit). These
Apples have memory select sockets
at chip locations D1, E1 & F1. The
Keyboard and Display Enhancer
allows entry and display of upper &
lower case letters with fully func-
tional shift keys. It does NOT have

user definable keys nor a type ahead
buffer. The price is $129.00.

Lower Case Chip

OF A NEW ERA
FOR APPLE Il :
THE

ENHANCER 1L

Videoterm Utilities Disc
(includes)
e Font Editor
e Pascal Mid-Res Graphics
o Applesoft Read Screen Utility
e Top & Bottom Scralling
® Pascal Vidpatch
e Graphics Template
Character Set EPROMs  $29.00 ea
o Half Intensity
e Inverse
e German
e Katakana (Japanese)
o Line Drawing Graphics
(Expanded)
e Spanish
e French
e Math & Greek Symbols
e Super & Subscript
Dvorak EPROM
(Enhancer}

$37.00

$29.00
$28.00

Apple and Apple Il are registered trademarks of Apple Computer Inc.
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Circle 6 on inquiry card.
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wabash |express
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50,3 ]99*

SINGLE SIDE

SINGLE DENSITY

W/HUB RING SOFT,
10 OR 16

100% CERTIFIED

2 vear wARRanTEE  SECTORS

8" 3199*

SINGLE SIDE
SINGLE DENSITY
SOFT

100% CERTIFIED OR 32
2 YEAR warRaNTEE  SECTORS

B 91e-

SINGLE SIDE
DOUBLE DENSITY

W/HUB RING SOFT,

10 or 16

00% CERTIFIED
2 VEAR WARR. SECTORS

2 YEAR WARRANTEE

o $ 9o

SINGLE SIDE
DOUBLE DENSITY
SOFT

0R 32
100% CERTIFIED
2 YEAR WARRANTEE  SECTORS

Az $ 9"

DOUBLE SIOE
DOUBLE DENSITY
WIHUB RING SOFT,
1009 ceanpieo 10 OR 16
2 YEAR WARRANTEE SECTORS

@ g0

DOUBLE SIDE
DOUBLE DENSITY
SOFT

100% CERTIFIED OR 32
2 YEAR WARRANTEE SECTORS

* Minimum order 100 o For smaller quantities add 10%
Packed 10 boxes of 10 diskeltes with sleeves and labels
Quanlity discounts — 1,000 deduct 3%,
5,000 deduct 5%. 10.000 deduct 7%

Add $5.00 per case 5%, $7.00 per case 8"
For shipplng and handling Contlnentlzl U.S.A, U.P.S. ground.

DpPUS
BASF

MAXWELL}
DYSAN TOO LOW TO QUOTE CALL

SPECIFY SECTORING WHEN ORDERING
S$%“ QUAD DENSITY IN STOCK

ss/sa 820 ss/s0 821
ssfdd $23  ss/so $24

0ISK DRIVE HEAD
CLEANING KITS
Prevenl head
crashes and

ensure error-free
operation

§%" or 8"

HAROHOLE 0ISK PROTECTORS
Reintorcing rings

ol tough mylar
protect disk hale
edge from damage.
Applicators
Hardhole Rings (50}

S 8"

$3 34
86 s8

SFO C- 10 CASSETTES .. 10/87

(AN casseltes Include box nad tabsls)

Gel 8 cassettes. C-10
Sonic, and Cassette/8
Library-Album.

as illustrated,

for only . ... 88

LIBRARY CASES
87 Kas-sefte/10
5% Mim Kas-sette/10

$2.99
$2.49

Viny
Storage
Pages

5%" or 8"

10/s5

o Written purchase orders accepted from governmant agencles and well rated firms
at a 10% surcharge (wabash medla only} for net 30 bilting. o Internallonsl orders
accepted with a 15.00 surcharge for handllng. plus shipping charges. » C.0.0.
requires a 10% deposit. « Wa accept Visa. Mastercharge. Money Orders. and
Certiticate chacks. o Checks require bank clearances. » All shipments F.0.B. San
Oiego. e Minimum shipping and handilng 2.00, minimum order 10.00. » Calltornla
residents alt 6% sales tax. o Prices and lerms subject to change without notlce. »
All sales subject 1o availability, acceptance. and veriticatlon. » All sales are final. »

Salislactlon guaranteed or full refund.

We also offer printer ribbons, printwheels, type elements,

equipment covers, power consoles, paper supplies, storage and
filing equipment, furniture and many other accessories for word

and data processing systems.

Ordder Only

800-854-1555

P Intommiatun

or Cahloonee Ondenrs

(71

4) 268-35317
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Write for our free catalog.

ABM

PRODUCTS

8868 CLAIREMONT MESA BLVD.
SAN DIEGO, CALIFORNIA 92123
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Photo 8: Cromemco’s dual-processor unit combines a 68000
processor with a Z80A for easy expandability of existing
microcomputer systems.

machine with a number of custom LSI (large-scale inte-
gration) chips. The custom circuits implement the built-in
network interface and display. The computer has a
detachable keyboard (individual keys may be redefin-
able) and a 25-line by 80-column green-phosphor display.
It's priced under $2000.

The network interface allows the computer to be used
as a work station on Cromemco’s recently announced
C-NET, an Ethernet-like system employing an industrial-
quality, shielded, twisted wire pair. It is broadband in
nature, capable of carrying voice and video too. Cables
are driven through isolation transformers by a differen-
tial transmitter/receiver, thus providing excellent noise
immunity and immunity to single station failures. The
C-NET protocol has full collision detection and CRC er-
ror detection, and data is transmitted at 880K bits per sec-
ond. Stations may be as far apart as 2000 meters.

Cromemco is also showing its new 68000/Z280 DPU
(dual-processor unit) at the NCC (see photo 8). The
68000 was chosen primarily because of its 32-bit architec-
ture and its large (16-megabyte) addressing range. The
two processors may be used in tandem, and the Z80 pro-
vides compatibility with existing software.

“Dum Volvo, Video Disco”

Qur theme this month is videodiscs. And few words
sum up better the benefits of a videodisc coupled with a
microcomputer than the Latin phrase dum volvo, video
disco. It means “while I turn I see and learn.” Youll see
what [ mean when you read our special theme-oriented
articles this month. (I'm indebted to Bernie Greenberg, a
polymath friend who lives in Cambridge, Massachusetts,
for introducing me to that phrase.) Thanks go to Mark
Dahmke, Dick Moberg, and Rod Daynes for their help in
preparing this issue. Bl

www americanradiohistorv com
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.4 - Personal computers
are full of promises.

- MBA makes them
deliver.

You've heard how the personal computer is going to
revolutionize the way you work.

So far, the reality hasn’t measured up to the promises.

But now there’s a remarkable new software package
that transforms the IBM Personal Computer into an
incredibly powerful management tool (Apple and Xerox
owners: read on).

The first totally integrated management
software.

There are a lot of useful programs available for
personal computers.

Unfortunately, they all seem to use difierent
commands and different ways of storing data. This creates
two major problems:

1. Every time you want to add a new function, you
have to learn a whole new command language.

2. You may not be able to exchange data between
different programs.

But now there’s a better way. It's called the MBA, and
it was created by a blue-chip management consultant, an
MIT-trained systems designer, and some of the country’s
most experienced business programmers.

For the first time, MBA combines all the essential
management functions in one easy-to-use package:

Electronic Spreadsheet. The ultimate financial
modeling tool that lets you create a giant spreadsheet of
figures and text. Change one number, and every affected
item is instantly re-calculated.

Word Processing. Compose, edit, and print any kind
of document. Make revisions yourself-—faster than you
can explain them to your secretary. Because MBA is an
integrated system, it’s easy to incorporate data from its
other modules into a report you're writing.

Data Management. A sophisticated electronic filing
system that lets you store information —ANY information

-then retrieve it, analyze it, and generate reports to your
specifications.

Graphic Output. For those occasions when a picture
tells your story better than words, you can easily generate
clear, readable graphs.

Communications. Tie into your company data center,
afinancial information service, or virtually any other
computer system. MBA automatically retrieves the
information you want, and fets you edit or rearrange it with
a few keystrokes.

Easy to learn. Easy to use.

MBA's designers devoted great care to giving it a
simple, consistent set of commands. So when you've
learned one module, you'll immediately be comfortable
with the others.

What, where, and how.

MBA is offered through selected computer retailers
who have qualified people to demonstrate and answer
questions.

It runs on the IBM B
Personal Computer, with 1
Xerox and Apple
versions available soon.
But whichever machine
you use, MBA will make
acdramatic improvement
in your personal
productivity.

And that's a
promise.

Context Management Systems, Inc.
Management software for personal computers.

23864 Hawthorne Blvd., Suite 101
Torrance, California 90505
(213) 378-8277

¢ Copyright 1982 Context Management Systems, Inc

Circle 132 on Inquiry card.
www.americanradiohistorv.com
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INTRODUCING
MICROBUFFER.

NOW YOU CAN USE YOUR PRINTER
WITHOUT WASTING COMPUTER TIME.

Your computer is capable of
sending data at thousands of
characters per second. But the
average printer goes no faster
than 80 characters per second.

This means your computer is
forced to wait for the printer to
finish one line before it can
send the next.

A waste of valuable time.

THE NEW MICROBUFFER™
INCREASES YOUR EFFICIENCY.

Microbuffer allows you to print
and process simultaneously.
No waiting!

MICROBUFFER
ACCEPTS PRINTING DATA
AS FAST AS YOUR
COMPUTER CAN SEND IT.

Microbuffer first stores the data
in its own memory buffer and
then takes control of your printer.
This frees the computer for more
productive functions.

Additional output may be
dumped to the buffer at any time
and it will be printed in turn.

Microbufter — a must for any
program that requires printed
output.

\ B =

MICROBUFFER MODEL MBP-16K™
is a Centronics-compatible
parallel interface for your Epson
printer with 16,384 bytes of on-
board RAM for data buffering.

RS-232C serial interface for your
Epson printer with both hard-
ware and software (x-on/x-off)
handshaking, baud rates from
300 to 19,200 and a 8,192-byte
RAM buffer.

www.americanradiohistorv.com

MICROBUFFER II™(pictured on the
left-hand page) is a Centronics-
compatible parallel interface for
the Apple Il computer with up to
32K of on-board RAM for data
buffering as well as on-board
firmware for text formatting and
advanced graphics dump
routines.

SIMPLE TO INSTALL.

Microbuffer MBP-16K and
MBS-8K mount easily in the
existing auxiliary slot directly
inside the Epson printer.

Microbufter Il, being slot-
independent, will fit into any slot
directly inside the Apple
except zero.

MICROBUFFER FROM
PRACTICAL PERIPHERALS.

When you think of how much
time Microbuffer will save, can
you afford not to have one?

PRACTICAL PERIPHERALS, INC.
31245 LA BAYA DRIVE
WESTLAKE VILLAGE, CA 91362
(213) 991-8200

Circle 368 on inquiry card.
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Outsailing the
Software Pirates

In the old days, sailing ships had prob-
lems with pirates. Two great nations used
opposite solutions to reduce the piracy.
Spain increased the cannon and armor on
its ships. This increased the cost and the
weight of the vessels, which slowed them
down and made them less desirable as
shipping vehicles. England did the op-
posite. It lightly armed its small, inexpen-
sive ships, thus making them lighter and
faster than the Spanish ships. They were
better at their intended purpose—to trade
and deliver cargo quickly. History has
shown us that England won, not because
it avoided pirates better than Spain, but
because it did not let pirates get in the way
of good business—in this case efficient
shipping.

This bit of historical fact has great im-
port in the software piracy problem of to-
day. Many software companies are spend-
ing too much time and money trying to
defend themselves against pirates. They
reduce, if not ruin, the usefulness of their
products with locked disks, unlistable
programs, secret source code, hidden
locks, codes in ROM chips, full-page
advertisements devoted to discouraging
pirates (e.g., Atari), and so forth. These
devices have made many programs ineffi-
cient and costly to produce and support.
Buyers are greatly taxed because they can-
not make modifications or backup copies
of the programs they have purchased.
Often they are inconvenienced by added
expenses for backups or future modifica-
tions. This hurts sales and angers good
customers.

There is a better way, as exemplified by
our company, Andent Inc. We produce
Apple Il software for health professionals
(medical and dental systems, appoint-
ments, hypnosis, and so on). We have
been in business since 1978, which makes
us one of the oldest software houses for
microcomputers. We are making a profit
and always have. We pay our bills and
our programmers on time. All our soft-
ware is unlocked and can be copied for
backup purposes. We support all sales by
offering free replacement of damaged
disks. All our software is listable and can
be modified by the user.

We do business in this way because it
pays. It pays us, and it pays our

26  june 1982 © BYTE Publications inc

customers for buying our software.
Because our software is unlocked,
customers have little or no trouble with
backups (you make your own); updates
(we mail out a letter with changes); expen-
sive phone calls (documentation and
listings tell you how to make program
modifications); disk recalls; changes in
DOS; printer-slot and special-character
problems; or equipment incompatability
due to unusual interfaces, old computer
models, and so forth.

Our customers like this. They are buy-
ing a program, not a software lease. They
have immediate support because changes
and problems can be handled over the
phone or by letter. Customers can back
up programs immediately and as many
times as needed. They like our low prices.
Unlocked software is good for
business—our business, your business,
and the customer’s business.

But what about pirates? Large-scale
pirates, those enterprising souls who copy
our programs and sell them worldwide,
are discovered and given an option to
become our dealers and pay us a royalty
on distributed software or meet us in
court. As in the old sailing days, reformed
pirates (privateers) make the best dealers
and we don’t mind sharing the wealth. For
those who don’t want to cooperate, we
look to history for the remedy. The
English and Spanish both learned that a
few executions were good for the morale
of the troops. Small-time pirates, the sort
who give program copies to their friends,
can be controlled by low program cost,
registration, and continuing updates and
documentation. It just doesn’t pay to get
our programs secondhand.

Andent Inc. believes that a sale of soft-
ware is just that—the sale of programs,
listings, source code, and backup capabil-
ity—a complete sale. Qur customers do
not buy a disguised lease—they buy and
own our products. We do this because
locking programs is very expensive and
time consuming and hurts sales.

It is time for the industry to realize that,
as with the sailing ships of old, our prime
business is producing and distributing a
product, not fighting pirates.

E. J. Neiburger, President
Andent Inc.

1000 North Ave.
Waukegan, IL 60085
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In conjunction with the release of The
Graphics Magician and the updated Com-
plete Graphics System I, Penguin Soft-
ware is announcing a new policy with our
applications software for the Apple. The
Complete Graphics System I, Special Ef-
fects, and The Graphics Magician will all
be available now on nonprotected disks.

We've been torn between two points of
view. As computer users, we appreciate
the ability to have several working copies
of our applications software and the abili-
ty to go in and modify the code, if desired.
We'd use programs such as Visicalc or DB
Master for dozens of other applications if
we could have them running off several
separate disks and didn’t have to guard
our master copies with such extreme care.
Being programmers also, occasionally
we'd like to adapt a program slightly to fit
our systems’ needs or our personal needs.
On locked disks, much of a software pro-
duct’s potential goes untapped.

On the other hand, as publishers we've
been drawn into the prevailing point of
view that lack of copy protection means
greatly decreased sales due to casual
piracy. This is not just a crazed overreac-
tion; we've all been to user-group
meetings, homes of acquaintances, and
even some computer stores where we've
been aghast at the almost encouraging at-
titude toward reproducing copyrighted
software, most of which took authors
months, maybe years, to perfect. The real
scare here is that many of us have decided
to take a risk on a very new industry and
trust our livelihoods to it. Suddenly, in-
dividuals out there become statistics,
some of which say that for every non-
protected program sold, there are least a
dozen pirated copies. Those numbers in-
dicate a cut in sales that could really play
havoc with the software producer’s ability
to pay the bills. Scary? Yes.

From these conflicting points of view,
our desire to make a good product better
won (but not by much) over our fear of
tampering with something that is already
going well. Our policies, from pricing to
support, have always been very con-
sumer-oriented. Ultimately, it is from that
viewpoint that we decided to go ahead
with removing the program protection.
We feel that you, the consumer, are enti-
tled to software as useful as possible for
the money you spend. Our hope is that
the added convenience will result in more
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If's the best part of any

Your Apple computer can
grow from ordinary to awesome
in a matter of minutes.

The Elite disk drive Series by Rana
Systems gives you that kind of magic.
Quickly, easily and cost-effectively.

This superb family of sophisticated
floppy drives was designed and per-
fected by a team of industry-respected
engineers expressly for Apple® com-
puter owners who have long been de-
manding more disk drive for their money.

Now they have a drive that makes
an Apple perform the way it should.

For example;

Elite One, the most economical
Rana drive, delivers 15% more storage
capacity than Apple’s drive. The top-
of-the-line Elite Three will provide an
astonishing four-times more storage,

approaching hard disk performance. It’s
done through exclusive high-density

single and double-sided disks and heads.

Here’s a tantalizing taste
of just how formidable your
Apple can become.

Next to enormously increased disk
space, Apple buyers are most excited
about Rana’s fingertip Write/Protect
feature. A pushbutton on the LED-lit
panel gives you a new measure of
failsafe control.

While Elite drives are all plug-
compatible with Apple’s controller,
Rana’s vastly superior controller card
is a must for those with growing data
processing demands. With it, you con-
trol up to four floppy drives using only
one slot. .. while still utilizing your
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Apple computer to achieve dramatic
new heights of system flexibility and
processing power.

A specially programmed Rana
utility disk assures you of far-reaching
compatibility, and extra dimensions of
business, leisure and learning applica-
tions with your Rana-enhanced Apple
computer.

There are many, many more
operating refinements: Uncanny head-
positioning accuracy, 300% faster
track- to-track speed, better operating
economy, and gentler clamping action
through an all-new diskette centering
cone, to name just a few.

A disk drive package like this
doesn’t grow on trees, so write or call
today for more information about the
Elite Series.

RanaSystems

20620 South Leapwood Avenue. Carson, CA 90746 213-538-2353. For dealer information call toll free: 1-800-421-2207. In California only call: 1-800-262-1221. Source Number TCT-654.

Apple is & regi d k of Apple Comp Inc.
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The Only Complete Document Proofreading System
From Aspen Software
For CP/M? TRS-80%and IBM-PC Word Processors

Featuring Official Version of Random House
Dictionary

*Complete Accuracy-looks up every word;
does not use less accurate root word
analysis

*Full Interactive Correction-standard
(optional of TRS-80 Model 1/111)

®instant Access to Dictionary

*Compact-Random House Dictionary
supplied in sizes to fit your system
(50,000 words standard)

GRAMMATIK"

Beyond Spelling Checking

*Detects typos, punctuation and
capitalization errors, misused words
and phrases

®Analyzes Poor Writing Styles

*Suggest Alternative Usages

= NO ERRORS

“The programs together (Proofreader and
Grammatik) offer a dynamic ol for
comprehensive editing beyond spelling
corrections. "

--Dona Z. Meilach in Interface Age, 5/82
“Grammatik is the perfect complement 10 a
spelling check program.*

-Dr. Alan R. Miller in Interface Age, 5/82
“If vou use a word processor and a spelling
checker, then vou should investigate the unique
capabilities of this program. Grammatik is a
surprisingly fast and easy tool for analyzing
writing siyle and punctuation.” 2 T

—~Bob Louden in InforWord, 12/81
“For the user who is as tight with his dollar as I,
Proofreader is the program of choice.”

-~Stephen Kimmelin Creative Computing, 3/82

Aspen Software also has its own full
featured word processor calied Writer's
Companion for all these systems. One of the
best implementations of Ratfor (Rational
Fortran) is available, too, along with an
automatic Ratfor pretty printer. Please call
or write for more details about these
products.

Grammatik and Proofreader are compatible with all CP/M,
MS-DOS (incl. IBMPC), and TRS-80 word processors
Current CP/M formats: standard 8", Northstar. Omikron,
Osborne. Apple. Please call/or write for details of minimum

y sizes and ilability of additional disk and
operating system formats. Shipping cosis included
Please specity your system configuration when ordering
Dealer inquiries invited

Prootreader Grammatik
CP/M, MS-DOS $129.00 $150.00
TRS-80 Model Il $99.00 $99.00
TRS-80 Mod. I/ill $59 00 $59.00

Model i/iii interactive correction option - $30.00

Random House is a registered trademark of Random House,
Inc. Other registered trademarks: CP/M: Digitat Research;
TRS-80: Tandy Corp.. MS-DOS: Microsott; iBM: 1BM;
Proofreader, Grammatik: Aspen Software Co.

Rspen Software Co. p

P.O. Box 339-B Tijeras, NM 87059
(505) 281-1634

L
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sales, not less, and that the software
market has matured to the point where
people realize that the result of illegal
copying is less convenience for everyone.
We hope that people will think twice
before accepting copies from friends, and
we hope to be able to continue this policy
and start a new trend toward improved
usability of all applications software.
Please don’t abuse our trust in you.

Mark Pelczarski, President
Penguin Software

830 4th Ave.

Geneva, IL 60134

Someone once made the point that
many of the positive connotations of
“software piracy” disappear when you
call it, simply, "stealing.” Copying soft-
ware that you have not paid for is steal-
ing, not adventurous pirating (yo-ho-ho),
and I think that few of us will actually
make that illegal copy if this thought is in
our minds. (Please note that I am saying
nothing against making backup copies of
disks that we have paid for.) The decision
made by Mr. Neiburger's and Mr.
Pelczarski’'s companies is indeed a brave
one, one that has been called for by no
less a person than Mike Markkula, presi-
dent of Apple Computer Inc. We at BYTE
applaud this decision, encourage more
vendors to do the same, and stress the
necessity of all consumers to refuse to
copy or accept software they have not
paid for. . . . G. W,

Of Paperbacks and
Program Protection

I continue to read with interest the con-
troversy over program protection. [
haven't seen much awareness that this is
not a new problem nor a problem unique
to the computer industry. Like the similar
problems that occurred in the book in-
dustry with the advent of the copier and
in the record industry with the advent of
relatively low-cost, high-quality home
music taping, [ am sure this one will work
its way to resolution.

Certainly I believe that the cost of most
computer programs is too high for the
personal computer user. | am one, and my
case is typical: I had my computer for
almost a year before I could justify pur-
chasing a commercial program. While I'm
very pleased with the product, I'm simply
not about to pay over $100 apiece for
many programs.

The problem right now is volume. 1 can

www americanradiohictorvy com

appreciate how much work goes into a
really high-quality program, and 1 believe
the author should be fairly compensated.
But software producers should consider
that 10,000 copies sold at $20 per copy
will return him almost the same amount as
1000 copies at $200 per copy. A high
volume of sales explains why the book in-
dustry now loves rather than hates low-
cost paperback books. With the growing
number of computers out there, the de-
mand for programs will grow. The com-
petition will also grow as all those com-
puter owners take a fling at writing a com-
mercial program so they can write off
their computers at tax time.

With a little patience on the part of soft-
ware vendors, the problem will resolve
itself. In a few years, programs will be as
available as paperback books and priced
as reasonably. People will buy them
rather than copy them because copying
won't be worth the trouble.

L. P. Leach
2250 Woodruff
Idaho Falls, ID 83401

Let the Buyer Beware

Congratulations on Gregg Williams's
very informative article, “A Closer Look
at the IBM Personal Computer” (January
1982 BYTE, page 36). It certainly makes
this machine appear very attractive,
despite the minor product-availability
problems mentioned in the article (many
of which have since been answered by
advertisements in BYTE).

I would like to make a few comments
about IBM's product-identification and
pricing policies—questions [ feel Mr.
Williams could have addressed more com-
pletely in his article. The first concerns the
IBM matrix printer. In photo 1 this item
appears very similar to the Epson MX-80,
a suspicion which has since been con-
firmed by a local IBM Personal Computer
dealer. The article might have mentioned
that the Epson printer is available from
various retail and mail-order dealers for
savings of $100 to almost $300, and that
the only difference between the Epson and
IBM variations is the case color. IBM tac-
itly admits to the interchangeability of the
units by marketing its printer cable
separately.

I have a similar, though presently
unconfirmed, suspicion concerning the
IBM floppy-disk drive. Inspection of this



www.americanradiohistory.com

PICK A

Be Picky. Get Economy, Quality, Flexibility
and Compatibility from Board Level Products to
Complete Muiti-User Computer Systems.

Bank Selectable

S-100 128K Memory.

Systems Group’s new

128K dynamic memory

board has eight inde-
pendent 16K software selectable
memory banks, each addressable
on any 16K boundry. It’s jumper
selectable so you're not PROM
locked in to any one configuration.
And with more advanced features,
it’s the most flexible in the
industry.

Fully Compatible —

S-100 Boards. Use any

of Systems Group’s

bank select memory

boards for Alpha
Micro, Cromemeco/CROMIX,
Dynabyte, North Star, MP/M,
OASIS and most other S-100
systems. Other high quality S-100
microcomputer boards include the
newest high performance single
and multi-user Z80 CPU board
with up to 4 serial I/O’s, floppy and
hard disk controllers with Super
CP/M and much more. All fully
burned in and tested.

Eight-Inch Add-On

Floppy Disk, Hard

Disk, and Tape Drive

Subsystems. This

series was created to
provide a full range of mass
storage products to complement
the System 2800 computers. The
subsystems also offer universal
systems expansion to the users of
other S-100 systems.

For dealers only, circle 435.
All other inquiries, circle 436.

WwWwWWw.americanradiohistorv.com

Series 2800 Business
@ Computers. Systems
Group offers a choice
1‘ of expandable systems
with dual floppies (up
to 2.4M Bytes) or hard disk (up to
40M Bytes) w/ floppy (1.2M Bytes)
or tape (20M Bytes) for back-up.

Expandability. Add-

on memory, [/O and

drive subsystems

means never being

trapped into systems
without flexibility. With Systems
Group’s reliable designs you can
add more floppy and hard disk
drives or tape back-up for increas-
ing mass storage requirements.
Add more memory and I/O for up
to 12 independent users per
system. Choose from Super CP/M,
MP/M II, or OASIS operating
systems.

Come to Systems Group for
any of your mierocomputer needs.
Everything from our new 128K
Memory Board to complete sys-
tems. We're helping make com-
puters what they should have been
in the first place.

All Systems Group's products are war-
ranteed for one year. Ask about our 30 day dealer
OEM evaluation policy.

CP/M and MP/M are Registered Trademarks
of Digital Research. OASIS is a Trademark of
Phase One Systems. Inc.

A Division of MEASUREMENT systems & controls incorporated
1601 Orangewood Avenue
Orange, California 92668, (714) 633-4460
TWX/TELEX 910 593 1350 SYSTEMGRP ORGE

See us at the Houston Astrovillage &
Astrodomain during NCC '82 or at
COMDEX/Spring '82 in Atlantic City.
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Turn your TV into a time-sharing
videotex display for $399;

Now you can connect your family to
the informative and entertaining world
of CompuServe, The Source, Dow
Jones News/Retrieval and other time-
sharing and data-base networks.

All you need is the RCA VP-3501
Videotex Data Terminal (with built-in
modem and RF modulator), your tele-
phone and your TV set. You can get
instant access to regional newspapers
and newsletters...weather reports and
sports results...computer games and
more. You can use the VP-3501 to
make airline reservations...find restau-
rant recommendations in cities around
the world. Plus stock market and cor-
porate data. Or access your school or
business computer. You can even
send electronic mail and buy products.

In addition to information retrieval,
the VP-3501 provides full interactive
communications with a host computer.
What you have working for you is a
versatile, feature-packed interactive
data terminal which can be worth far
more to you than its low price. Its
unique color-locking circuitry gives you
sharp color graphics and rainbow-free
characters. You get 20- and 40- char-
acter formats in one of eight fore-
ground colors and separate color
backgrounds.
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With reverse video, you can empha-
size certain letters, words, or sen-
tences. A built-in tone generator...plus
a white noise generator...let you create
everything from the sound of explo-
sions to the sound of music. The spill-
proof, easy-to-clean keyboard is highly:
suitable for hostile environments. And
its membrane key switches give you a
natural feel.

The VP-3501 is truly a fine Videotex
Data Terminal. And don't forget, its =
made by RCA...the first name in tele-
vision...now the foremost name in
videotex terminals.

See a demonstration at your com-
puter or electronics dealer, or contact
RCA. Order now and you'll get a free
password and a free hour’s time-shar-
ing on both CompuServe and Dow
Jones News/Retrieval! (Limited time
offer.)

For more information or to order, call
toll-free. 800-233-0094. (In Pennsylva-
nia, call 717-393-0446.) Visa or Master-
Card orders accepted by phone. Or
send a check including $3.00 delivery
charge plus your local sales tax to
RCA MicroComputer Products, New
Holland Avenue, Lancaster, PA 17604.

*Suggested User Price.

AR AT ARG
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item (see, for example, the IBM advertise-
ment in the February 1982 BYTE, pages 24
and 25) suggests that this drive is
component-for-component identical to
the Tandon 100-1 5%-inch drive currently
available from various suppliers for ap-
proximately half the IBM drive's price.
The IBM Personal Computer Technical
Reference manual should clear up this
question (I'm presently awaiting the ar-
rival of my copy), but a recent advertise-
ment from VR Data Corporation
(February 1982 BYTE, page 181) suggests
that these drives are indeed equivalent. Of
course, one is still left wondering whether
installing such drives would void the war-
ranty.

In both these examples the IBM “un-
bundling” practice referred to in Mr.
Williams’s article may serve the
knowledgeable buyer almost as well as it
does IBM—buyers aren't restricted to pur-
chasing the peripherals from IBM because
the interface cards (and the printer cable)
are available separately. Though I sup-
pose it's a case of caveat emptor, | think
readers of the article would have been bet-
ter served if at least the printer question
had been addressed.

As Mr. Williams said in the article, the
IBM pricing strategy may easily become a
source of hard feelings among users down
the road. The present IBM policy of offer-
ing 40 percent discounts to its employees
(see “BYTELINES," February 1982 BYTE,
page 328) makes the company’s high
prices particularly questionable because
one doubts if IBM is so altruistic that it
will take a loss on these sales.

I've been an avid reader of your
magazine since 1978, and I don't feel that
these complaints imply a lower quality or
objectivity in Mr. Williams's article as
compared to that of any of the similar, ex-
cellent product reviews BYTE has pre-
viously published. 1 am disappointed,
however, in IBM's apparent attempt to
gouge its customers, because the typical
buyer often approaches buying a system
in terms of “how much can I get for
$30007” and will spend any money left
over on more hardware or software from
the same source. At least that's the case
with me, and I'm still interested in the
IBM Personal Computer (especially if I
can buy and install Tandon drives in my
system and still get service from IBM).

Louis C. Kovacs

RR 2, Box 30
White Plains, MD 20695

Circle 388 on inquiry card.
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The considerable
benefits of a per-
sonal computer like
the Osborne 1® are
often intangible,
often exciting, and
always expanding.

The value of the
Osborne 1 is clear
and simple:
$1795. Complete.

81795 includes this
hardware:

Z80A™ CPU with 64K RAM(J
Dual floppy disk drives with 100K
bytes storage each (] 5” CRT (O
Business keyboard with numeric
keypad and cursor keys (]
RS-232C Interface CJ

IEEE 488 Interface (O
Weather-resistant, portable
housing (J Operates on European
and American voltages (J

Trodemorks: Z80: Zilog
Corporation SUPERCALC:

Reglstered Trodemorks:
OSBORNE 1: Osborne
b

Sorcim Corp Corpt
WORDSTAR: Micrafro

Inter Corp: of
San Ratael. Californio. U.S.A.

Catitornia, USA.

p CPIM:
Digitol Reseorch MBASIC:

t CBASIC: Compiler
Systems. Inc. MAILMERGE:
MicroPro International
Corporation of Son Ratfaal,

e fact:

81795 includes this
software:

[J CP/M® QOperating System
J WORDSTAR™ word
processing with MAILMERGE®
[0 SUPERCALC™ electronic
spreadsheet

(J CBASIC®

J MBASIC®

BOOTH #1860.
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SSBORNE

SEE US AT NCC BOOTH #5710 AND COMDEX
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The Price is Right

Was [ the only new CP/M user with a
Z80 processor who was surprised (not to
say annoyed) to learn that I could not
assemble Z80 code with the CP/M assem-
bler? I immediately searched for a Z80
assembler, but I was astonished at the
prices for such a basic utility (e.g., $162
for Macro 80 from Microsoft).

I have now discovered a small company
with just the Z80 assembler I wanted at
the price I wanted to pay, and I think
other BYTE readers might like to know
about it. The company is Software Tool-
works (14478 Glorietta Drive, Sherman
Oaks, CA 91423), and someone there pa-
tiently answered my questions on the
phone and then shipped my order very
promptly. The product is the utility UV-
MAC, a macro assembler for the Z80, and
it costs $29.95. It's fast and has macro
definitions and all the options most of us
will ever need. Also included is an even
faster stripped-down assembler (AS) with
no macros. Altogether, it's a really fine
package.

The Software Toolworks offers other
software (languages, utilities, games, and
editors) all in the $24 to $39 range. This
could be the beginning of the end of
outlandish software prices! 1 recommend
the company highly.

Dr. David L. DuPuy, Associate Professor
Department of Astronomy

Saint Mary’s University

Halifax, Nova Scotia

B3H 3C3 Canada

in Praise of Elegance

After debugging my typing, | feel Ed-
ward Heyman's FIT program (“FIT—A
Federal Income Tax Program in UCSD
Pascal,” February 1982 BYTE, page 148) is
one of the best ever to appear in a
magazine and is a masterpiece tutorial on
the elegance of Pascal. Christopher
Morgan, the editor of BYTE, deserves
commendation for recognizing the merit
of the program and for devoting pages in

32 June 1982 © BYTE Publications Inc

GoTo
The Head Of
Your Class

Circle 2 on inquiry card.
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his very popular magazine to the publica-
tion of the source code.

The program as published for calendar-
year 1980 really works. In only a few
minutes, I entered all the figures from my
1980 tax return and got a result which
agreed with my hand calculations to the
penny (no mean feat). That in itself
justified the two rainy days | spent typing
in the 1328 lines of source code for the
main program. The auxiliary programs in-
volved a fair amount of typing, but they
were much easier than the main program.

Even more important than its being a
working program is its excellence in il-
lustrating the versatility and beauty of
Pascal. It covers formatting, linked lists,
extended precision using strings, files,
data types, elegant algorithms, etc. I shall
be studying it for months as a sophisticat-
ed use of the language and as a tutorial. It
will, of course, have to be modified for
1981, but the beauty of the program and
its lucidity is such that anyone with even a
conversant knowledge of the language
will be able to modify it.

1 recently purchased a text which pur-
ported to be a guide to Pascal for engi-
neers. It totally ignored the subtleties of
the language and made no bones about it.
All it aimed to do was translate old
BASIC or FORTRAN programs to Pascal,
totally ignoring the major intent and pur-
pose of Pascal. Instead of “think Pascal,”
the attitude was “think FORTRAN and
translate to Pascal.”

Anyway, Mr. Heyman’s kindness in
contributing an article with professional
merit if not, perhaps, marketability, is
much appreciated by those whose main
interest is computer languages.

Albert Weinshelbaum, M. D.
9 Merrimac Court
Danville, CA 94526

Simplifying Apple PIAs

1 have been homebrewing with
6800-series devices for several years now,
and | have some comments on Kenneth J.
Ciszewski's fine hardware article "Add a
Peripheral Interface Adapter to Your
Apple II” (January 1982 BYTE, page 324).
While the circuits in figures 1 and 3 of the
article will work for interfacing a 6520
PIA (peripheral interface adapter) to the
Apple, the 741504 chip could be elimi-
nated from both circuits. In both figures,
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And The
Winnerls...IB

When you are racing toward that finish line,
beating the competition is everything. IBC is
the choice of OEM's, system integrators and
dealers throughout the world, because in
benchmark after benchmark our small
business computer systems finish first,

We finish first because we are faster, offer
higher quality peripherals and can expand
our system significantly beyond our nearest
competitors. In fact, looking at the chart
below, you can quickly see why knowledge-
able resellers are choosing IBC.

S Y

Oasis Operating System

OUTSIDE THE USA

minlegraled Business Computers

(Max. Users) 9
CPU Speed (MHz2) 6
Disk Speed l/O (MBiSec.) .84
Seek (Milli Sec.) 35
Cache Disk Memory Yes

21592 Marilia Street
Chatsworth, CA 91311
(213) 882-9007 TELEX NO. 215349
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- Circle 220 on Inqulry card.

Join us in the winners circle with high
performance equipment and the best dealer
plan in the industry. Call or write:

WITHIN THE USA

IBC/ DISTRIBUTION

4185 Harrison Blvd., Suite 304
Ogden, UTAH 84403
(801) 621-2294
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the CSO and CS1 inputs of the P1A can be
tied directly to +5 volts. In figure 1, the
active-low CS2 input can be ungrounded
and connected directly to the active-low
Device Select line. In figure 3, the
CS2s will stay connected to the 741542
decoder as indicated. Pin 12 (D) of the
741.542 can be ungrounded and connected
to the Device Select line, eliminating the
741.504 again.

The only other thing [ note is that the
CA1, CA2, CB1, and CB2 lines from the
PIA are shown tied to +5 volts through
1000-ohm resistors. These lines can be
very handy to use as handshaking signals,
especially with a Centronics-compatible
printer interface. The CA2 (or CB2) is
used to send a Data Ready signal to the
printer, while the CA1 (or CB1) is used to
receive a Data Accepted signal from the
printer. The states of these lines are set
and read through the control registers in
the PIA under software control.

Randy L. Kron
Route 2
Kalona, 1A 52247

Cruel but Fair

In Robert Moskowitz’s review, “Missile
Defense vs. ABM” (December 1981 BYTE,
page 80), the author regrets that Muse
Software’s ABM did not restore cities and
that in On-Line Systems’ Missile Defense
the enemy continued to destroy cities after
the defender ran out of ammunition.

I agree that these features are unsports-
manlike and may make the game less fun,
but they are, if nothing else, very realistic.

R. S. Peterson, Commander, USN
1116 Davidson Rd., Apt. 133
Nashville, TN 37205

Algorithmic Roots

I enjoyed David R. Borger’s letter (see
“Faster Algorithms,” February 1982
BYTE, page 18) describing a fast method
for shuffling cards, and I can provide a
source for this algorithm. It can be found

in Combinatorial Algorithms, Second
Edition, Albert Nijenhuis and Herbert S.
Wilf (Academic Press, 1978). This book
contains program listings and extended
discussions of many related algorithms of
potential interest to BYTE readers.

Dave Bayer
33 Cherry St.
Somerville, MA 02144

Seeking Fellow Explorers

I am interested in joining a users group
catering to Netronics Explorer 85 owners.
Can you or any of your readers put me in
touch with one?.If there is none, 1 would
like to hear from anyone out there in-
terested in forming one.

Clarence Heier
3430 93rd St.
Sturtevant, WI 53177

Now available from your computer store-
the whole line of AJ couplers and modems.

Starting now you can buy AJ acoustic data couplers and
modems directly from your local computer store.

bps VA 3400 protocols.

Whether you need full or half duplex or both in one;
originate or answer, auto answer; acoustic coupling, or
direct-connect—there's a model for you in the AJ line.

Starting now you don't have to settle for second best.

Not just selected models. Any models. Ranging from the
0-450 bps A 242A, the world's most widely used acoustic data
coupler, to the revolutionary AJ 1259 triple modem that
handles 300 bps Beli 103, 1200 bps Bell 212A, and 1200

800/538-9721

For the location of your local
computer store handling the AJ line, call toli-free:

California residents call 408/263-8520, Ext. 307.

See us at COMDEX/Spring in Atlantic City.

ANDERSON
JACOBSON
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COMPUTERS

GRAFTALK"®

The first graphics software for

CP/M systems, GRAFTALK re-
duces data to pictures, giving you the
ability to look at information that would
otherwise be a boring text file.

GRAFTALK is friendly and easy to
use. Great for first-time users. But
that doesn't mean GRAFTALK lacks
capability.

Bar charts. Pie charts. Line plots.
Symbol plots. Composite plots. Text.
Color. Advanced graphics, over 100
powerful commands, and sophisticated
“tuning” features.

You name it, you can picture it.

Available from:

lifeboat Associates

(212) 860 0300

Trademarks: CP/M: Digital Research
GRAF TALK: Redding Group. Inc.

Circle 145 on inquiry card.

AUTOGRAPH

Terminals and printers for
graphics and alphanumerics, from
DATATYPE.

The AUTOGRAPH terminal is based
on the popular TeleVideo series. So
you get all the terminal you need for
your CP/M system'’s alphanumeric
requirements.

We've added the logic necessary to
make the terminal fully compatible
with GRAFTALK. (With ISSCO’s
Tell-A-Graf and Tektronix graphics
software, too.) And you can combine
a graphic display with alphanumeric
information. (We can even supply
retrofits for your TeleVideo terminals.)

The AUTOGRAPH dot matrix
printer is quiet, reliable, and fast. (You
get up to 200 characters per second at
only 54dbA.)

The 7 x 9 dot print head will also
produce draft-quality and correspon-

WwWWW americanradiohistorv com

dence-quality letter characters. In the
graphics mode you get a true hard
copy of the graphics you create on
your AUTOGRAPH terminal using
GRAFTALK.

RESULTS

You can now put graphics to

work to communicate your busi-
ness information. Quickly, easily, and af-
fordably. Your local AUTOGRAPH dis-
tributor can provide a demonstration
of GRAFTALK and the AUTOGRAPH
series.

Call or write DATA TYPE for more

information and the name of your local
AUTOGRAPH distributor.

DATA TYPE

2615 Milier Avenue
Mountain View, CA 94040
(415) 949-1053

Telex 172042

DIA|TIA] |
LI

__|T]Y|PIE]
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EVOLVE HERE!!

In an era when the integration process has brought
the mainframe computer down to the size of the
microcomputer of years past, a new dedicated level of
processing technique is in high demand. And with
this demand a new evolution in computer technology
has begun. This evolution will yield highly dedicated
levels of processing and the blending of several genera-
tions of computer technology.

Within the software industry the development of
tree structured programming has given way to a new
tree structured processing architecture in-which three
generations of computers can share the workload that
will be demanded of the future generations of com-
puters.

This development is one of many new releases of
REMOTE EVOLUTIONARY COMPUTERS, IN-
CORPORATED. Its purpose is to coordinate all our
new products into processing architectures that can
meet and in many instances exceed the processing de-
mand of the new computing society.

The new architecture is BRANCHARC and its new
software support is called SEE. These new concepts in
data processing may prove to be new standards in the
Microcomputer Industry. For more detailed info and
reports on these new products contact:

REMOTE EVOLUTIONARY
COMPUTERS, INC.
ADVANCED ORDER OFFICE

RT.#6; P.O. BOX 105, Lebanon, TN 37087
or phone (615) 449-6663

June 1982 © BYTE Publications Inc

wwWw americanradiohistorv com

Circle 392 on inquiry card.

Letters

Brewing Up an Interface

I was fascinated to read “A Homebrew
Graphics Digitizer” by Neal Atkins and
Enrique Castro-Cid (February 1982 BYTE,
page 72). | would like to construct such a
device, but my technical skills being what
they are, | am not able to design the prop-
er way to interface it with my Atari. If
any of your readers could be of assistance
I would greatly appreciate the help.

Scott Berfield
5816 North Sheridan Rd., 2F
Chicago, IL 60660

Keep It Technical

I object strenuously to your decision to
include in your Letters column of the
February 1982 BYTE a letter on page 30
from Steven Pacenka.

I buy technical journals for technical in-
formation. [ believe that an antinuclear
faction’s ideas no more belong in the
pages of BYTE than do any other views on
moral or social issues.

Perhaps you feel that this type of
rhetoric has a place in your journal. If
your answer is yes, than [ can certainly
exist without BYTE.

Martin J. Weitzman
POB 1153
Loomis, CA 95650

Powerful ELF

In his review “The Flexibility of
VisiPlot” (February 1982 BYTE, page 32)
Robert E. Ramsdell claims that its com-
panion program, VisiTrend, “is the most
powerful forecasting and analysis soft-
ware presently available.” This is not
true.

Our statistical package ELF (Economet-
rics and Linear Forecasting) does
everything VisiTrend can do and much
more. For example, ELF does regressions
with 25 independent variables, while
VisiTrend can handle only 5. ELF also
does factor analysis, discriminant
analysis, and ANOVA (analysis of
variance), which VisiTrend does not. ELF
has been available for over a year (and
advertised in BYTE).

Recently we released TWG/ARIMA,
the first time-series-analysis package for a
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.!crocempute; Business Industries C(_)*’pgratlon

presents,

X X X

Two Frﬁctlcgl Peri erals For -
¥ % Your épple}“ i
- X

v *

Y

x
x *

*Recommended *

Hetsil Price

e Enlarged picture mode
e Variable line length with left & right margi*

e Block graphics e Chart Recordgr Mode
® %" picture ratation @ Upgradable (& VIP'™ G+
‘ MG $ 4900x%
letime™ Clock Card $9900* has | the lo.ﬂins of the VIP'™ G plus: *
A Fully Mountain Computer Softwarggcompatible e A sadial port with full RS232 capability
" e Disk included with all muw,mxz* o Software baud rate control from\J10 to 9600 baud *
o Includes Datebook'™ - a compiéte desk calendas VIPM P *‘ $11900*
o Time of day . Internatiofial time-keeping ability an Intetfdce card featuring:
e Calendar dd!,*_’ Recharging battery backup o Two parallel ports fUpgmdnﬁp.* VIP'™ sp ¥*
e Day of yeek”™ o Complete software formating o # ] -
o Prografitimer e Offset time/date/day readout viP o sp $14900
an Interface card featuring:
VIP'™ Cad - “Vérsatile Interface Peripheral” e Two parallel ports * One serial port ?
vailabl g . C- , DS P . a [IN] B .
s::ma'l “l'llep:::: f,f:?:'):‘ :4:‘)(“,( 1ITOH, 1DS PRISM, OKIDATA and VIP'™ Graphics Diskette 1995 *
) m r the person who already owsjg.a n*,lllel interface
VIP'™ G- The Ultimate Graphics Card $119¢ and cable. Features:
* A Centronics Parallel Interface and Cable featuring: )¢ * e Full VIP™ | software capabilities *
e Text and graphics screen dump routine ® Plus side-by-side twin picture capability
o Gtﬁ’phi('s with inverse & emphasized modes e Self-documentation *

B B B B 'V Microcomputer Business Industries Corporation
— -
== [ =N

—===0 [ Satiter - 101¢ <
[y ) ?;l:;::kf"‘mc.o;:::;d?:';}:;:’)l;(" National and international
N TN S K ’ . . = "
e (303) 279-8438  TWX: 910-933-0191 dealer inquiries welcome.

Appde n s tademak of Apple Compardes T MEL Appleture, VIE and Dadcband e adremarks of Micioconguaites Business fndustries Conporation,
Circle 309 on inqulry card.
americanradiohistorv.com
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Heresproofthatyoudon‘thaveto
sacrifice on service to save money:

Ourcustomers

We're proud of our
service but continually
search for ways to
improve it.

That's why we
include this Report Card
in every order we ship.
(We even offer a $5.00
discount to customers
who fill out the card
and return it))

We want to know
what you think: what
you like, what you
don’t. How can we
serve you better?

So far, we have
received over 5,000
Report Cards. You've
told us you think our
salespeople are
knowledgeable and
friendly. You appreciate
that we carry a full line
of products at the
lowest possible prices.
And, you enjoy the
economy and conve-
nience of mail-ordering.

Overall, we got an A-
minus. Thank you.

We'll continue to ask
for your opinion — our
goal is an A-plus.

16K RAM KITS. . . .13.95

Set of 8 NEC 4116 200 ns. Guaranteed one full
year.

DISKETTES

ALPHA DISKS. . ..
Single sided, certified Double Density 40 Tracks,
with Hub-ring. Box of 10. Guaranteed one full
year.

VERBATIM DATALIFE
MD 525-01, 10, 16 26.50
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Call Aipha Byte for our low AllJ

ATARI COMPUTERS

ATARI 800

ATARI 400 (16K}

ATARI 810 DISK DRIVE
ATARI 850 INTERFACE
ATARI 410 PROGRAM RECORDER
EPSON CABLE

MEMORY MODULE (16K)
JOYSTICK CONTROLLERS
PADDLE CONTROLLERS
STAR RAIDERS

MISSILE COMMAND
ASTEROIDS

INTEC PERIPHERALS
RAM MODULES

48K FOR ATARI 400

32K FOR ATARI 800

ACTIVISION ATARI
CARTRIDGES

LAZAR BLAST

SKIING .

DRAGSTER

BOXING. .

CHECKERS

BRIDGE

KABOOM

699.00
339.00
449.00
449.00
79.00
35.00
89.95
10.00
19.95
35.00
35.00
35.00

279.00
135.00

21.95
21.95
21.95
21.95
21.95
.21.95
21.95

HEWLETT PACKARD

HP COMPUTERS
HP-85A PERSONAL COMPUTER

.2195.00

=:QN 80-80 COL CARD
“SCONTROLLER

329.00
549.00

539.00
359.00
279.00
170.269.00
199.00
259.00

HP RS-232 INTEHF

149,00
. 158.00
PRINTERS 99.00
ANADEX DP 9500 1295.00 105.00
ANADEX DP 9501 1295.00 »
C-ITOH F-10 40 CPS PARALLEL 159500  MONITORS
C-ITOH 45 CPS PARALLEL 177000 e o e MONITOR m o
C-ITOH 40 CPS SERIAL 1870.00 4
NEC 13" CDLOR MONITOR 1399.00
C-ITOH PROWRITER PARALLEL 549.00 &
; SANYO 12 MONITOR (B & W). 249.00
C-ITOH PROWRITER SERIAL £95.00 .
: SANYO 12° MONITOR (GREEN) .269.00
C-ITOH COMET | 289.00 |
v SANYO 13 COLOR MONITOR 469.00
EPSON MX-80 SCALL =
: ZENITH 13" HI RES GREEN MON 139.00
EPSON MX-80 F/T SCALL
g AMDEK COLOR |. 389.00
EPSON MX-100 GRAPHIC SCALL
AMDEK RGB COLOR 859.00
EBSONNCRARIERX 9000 MDEK RGB INTERFACE £9.00
IDS-445G PAPER TIGER. 779.00 il
1DS-460G PAPER TIGER 945.00
1DS-560G PAPER TIGER . 119500 MOUNTAIN
IDS PRISM 80 W/0 COLOR 1099.00
IDS PRISM 132 W/COLOR 1900 HARDWARE
NEC SPINWRITER 3510 S. RO 199500  CPS MULTIFUNCTION BOARD 199.00
NEC SPINWRITER 3530 P. RO. 1995.00  SUPERTALKER SD200. 259.00
NEC SPINWRITER 7710 S. RO. 2545.00  ROMPLUS W/ KEYBOARD FILTER. ... 179.00
NEC SPINWRITER 7730 P. RO. 2545.00  ROMPLUS W/0 KEYBOARD FILTER. . 130.00
NEC SPINWRITER 77000 SELLUM. .. 279500  KEYBOARD FILTER ROM 49.00
NEC SPINWRITER 3500 SELLUM. ....2295.00  COPYROM 49.00
OKIOATA MICROLINE 80. 389.00  MUSIC SYSTEM 369.00
OKIOATA MICROLINE 82A 549.00  ROMWRITER. 149.00
OKIOATA MICROLINE 83A .799.00  APPLE CLOCK 252.00
OKIDATA MICROLINE 84 1199.00  A/D + D/A. 299.00
QUME 9/45 2149.00  EXPANSION CHASSIS 625.00

Circle 16 on Inquiry card.
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NEC PERSONAL

COMPUTERS

PC-B001A CPU 899 00
PC-80124 1/0 559 00
PC-B033A DISK 1/0 125 0
PC-8031A DUAL DISK 839 00

APPLE HARDWARE

VERSA WRITER DIGITIZER 259 00
ABT APPLE KEYPAD 119 00
MICROSOFT Z-80 SOFTCARD 299 00
MICROSOFT RAMCARD 159 00
VIDEX 80 x 24 VIOEO CARD 299 00
VIDEX KEYBOARD ENHANCER Il 129 00
VIDEX ENHANCER REV 0-6 99 00
VIDEX SOFT SWITCH 2900
M & R SUPERTERM 80 x 24 VIDEOBD 31500
SSM AIQ BOARD (INTERFACE) A& T 165 00
SSM AI0 BOARD (INTERFACE) KIT 135 00
APPLE FAN 44 95
T/G JOYSTICK 54 95
T/G PADDLE 3495
VERSA E-Z PORT 2195
MICRO SCi A2 W/D CONTROLLER 419.00
MICRO SCi A40 W/CONTROLLER 479 00
MICRO SCi A40 W/0 CONTROLLER 409 00
MICRO SC! A70 W/CONTROLLER 629 00
MICRO SCI A70 W/0 CONTROLLER 549.00
THE MILL-PASCAL SPEED UP 329.00
PROMETHEUS VERSACARD 229 00
SUPERCLOCK 11 129.00
LAZAR LOWER CASE + 59 00
MICROBUFFER Il 16K W/GRAPHICS 259 00
MICROBUFFER Il 32K W/GRAPHICS 299 00
WIZARD 30 COL VIOEQ 279 00
MODEMS

NOVATION CAT ACOUSTIC MODEM 145 00
NOVATION D-CAT DIRECT CONNECT 165 00
NOVATION AUTO-CAT AUTO ANS 219.00
NOVATION APPLE-CAT 349 00
UOS 103 LP OIRECT CONNECT 175.00
UDS 103 JLP AUTO ANS 209 00
HAYES MICROMODEM It (APPLE) 299.00
HAYES 100 MODEM (S-100) 325 00
HAYES SMART MOOEM (RS-232) .249.00
HAYES CHRONOGRAPH 225.00
LEXICON LX-11 MODEM 109.00
RACAL VADIC 1200 BAUD/212A 795.00
TERMINALS

TELEVIDEQ 910 639.00
TELEVIOEO 912C 745.00
TELEVIDEO 920C 830.00
TELEVIDED 950C 995.00
ZENITH Z-19 799.00
TRS-80 MOD |
HARDWARE

PERCOM QATA SEPARATOR 27.00
PERCOM OOUBLER II 159.00
TANDON 80 TRACK DISK ORIVE 429.00
TANOON 40 TRACK DISK DRIVE 289.00
LNW OOUBLER W/ DOSPLUS 3.40 159.00
MOO Il DRIVE KIT 649.00

MORROW DESIGNS

FLOPPY DISK SYSTEMS
Coniroller, P S . Microsoft Basic. CP/M®
A&T

DISCUS 20 (Single Orive — 500K) 869.00
0ISCUS 20 (Dual Onive — 1 MEG). 1499.00
0ISCUS 2 + 2 (Single Drive — 1 MEG) 1099.00
01SCUS 2 + 2 (Oual Drive — 2 MEG)  1999.00

HARD DISK SYSTEMS

Controller. P S., Microsoft Basic, CP/M?®
ALT

0ISCUS M10 (10 Megabytes) 3099.00
DISCUS M26 (26 Megabytes) .3749.00
ISOLATORS

1S0-1 3-SOCKET 53.95
1S0-2 6-SQCKET 53.95
BARE DRIVES

TANDON 5% INCH

100-1 SINGLE HEAD 40 TRK 219.00
100-2 DUAL HEAD 40 TRK 299 00
100-3 SINGLE HEAD 80 TRK 299.00
100-4 DUAL HEAD 80 TRK 429.00

Circle 16 on inquirv card.

TANDON THINLINE 8 INCH

848-1 SINGLE SIOE 459 00
848-2 DUAL SIDE 549 00
MICRO PRO

APPLE CP/M®

WORDSTAR® t 249.00
SUPERSORT"® ¢ 145.00
MAILMERGE* t 90 00
DATASTAR® t 215.00
SPELLSTAR®t 169.00
CALCSTAR t 169 00
CP/M®

WORDSTAR 310.00
SUPERSORT 195.00
MAILMERGE 110 00
DATASTAR 245 00
SPELLSTAR 195 00
CALCSTAR 239 00
MICROSOFT

APPLE

FORTRAN" 165 00
BASIC COMPILER® 315.00
CoBOL® 595 00
2-80 SOFTCARO 299.00
RAMCARD 159 00
TYPING TUTOR 17 95
OLYMPIC DECATHLON 24.95
TASC APPLESOFT COMPILER 159 00
CP/M®

BASIC 80 299.00
BASIC COMPILER 319.00
FORTRAN 80 369.00
COBOL 80 595.00
MACRO 80 189.00
mu MATH/mu SIMP 219 00
mu LISP/mu STAR 175 00

APPLE SOFTWARE

MAGIC WINDOW 79.00
MAGIC SPELL 59.00
BASIC MAILER 59.00
APPLE PIE 99.00
DB MASTER 179 00

PFS (NEW) PERSONAL FILING SYSTEM 85 00

PFS: REPORT 79 00
Z-TERM® 8995
2-TERM PRO* 129 95
ASCII EXPRESS 6395
HAYDEN APPLESOFT COMPILER 149 00
EASY WRITER-PRO 199.00
EASY MAILER-PRO 79 00
EXPEDITER 1| APPLESOFT COMPILER  73.95
A-STAT COMP_STATISTICS PKG 129 00
SUPER TEXT Il 129.00
FINANCIAL PARTHER 199.00
LISA 2.5 59 95
SUPERSCRIBE Il 99 95
CONTINENTAL SOFTWARE
6L 199.00
A/R 199 00
A/P 199 00
PAYROLL 199 00
PROPERTY MGMT 399,00
THE HOME ACCOUNTANT 59 95
PERSONAL SOFTWARE
DESKTOP PLAN Il 199 00
VISIPLOT 179 00
VISITREND/VISIPLOT 239.00
VISIDEX 199.00
VISITERM 79 00
VISICALC 199 00
VISIFILES 209 00
CP/M® SOFTWARE
THE WORD-SPELL CHECK 75.00
d BASE Il 599 00
SUPER CALC 229 00
SPELLGUARD 239 00
P& T CP/M MOO Il TRS-80 175 00
COMMX TERMINAL PROG 82.50
C BASIC 2 115 00
PASCAL Z 349.00
PASCAL MT + 439 00
PASCAL/M 205 0C
SYSTEMS PLUS —

G/L. A/R. A/P. P/R 1799 00
CONDOR ! 579.00
CONDOR I 849 00

CP/M 1s a req trademark of Oigital Research

DIGITAL RESEARCH

MAC 89.00
SID 69.00
1D 97.00
PL/ 1-80 439.00
SUPERSOFT

DIAGNDSTIC .69.00
DIAGNOSTIC 11 89.00
'C' COMPILER 179.00
UTILITIES | 59.00
UTILITIES 1t .59.00
RATFOR 89.00
FORTRAN 239.00

TRS-80 GAMES

TEMPLE OF APSHAI .34.95
HELLFIRE WARRIOR 34.95
STAR WARRIOR 34.95
RESCUE AT RIGEL 24.95
CRUSH. CRUMBLE AND CHOMP 24.95
INVAOERS FROM SPACE 17.95
PINBALL 17.95
STAR TREK 3 5 17.95
MISSILE ATTACK 18.95
STAR FIGHTER 24,95
TRS-80 SOFTWARE
NEWDO0S/80 2.0 MOD 1. Il 139.00
LAZY WRITER MOD 1. Il 165.00
PROSOFT NEWSCRIPT MOD I, 1l 99.00
SPECIAL DELIVERY MOD I, 1li 119.00
X-TRA SPECIAL DELIVERY MOO L, it 199.00
TRACKCESS MOO | 24.95
OMNITERM SMART TERM. MOD . Il 89.95
MICROSOFT BASIC COMP. FOR MOD I. 165.00
LDOS 5.1 MOO I, Il 159.00
APPLE GAMES
PERSONAL SOFTWARE
CHECKER KING 21.95
GAMMON GAMBLER 21.95
MONTY PLAYS MONOPOLY 29.95
Z0RK | 32.95
ZORK It . 3295
MONTY PLAYS SCRABBLE. .34.95
BRODERBUND

GALAXY WARS 20.95
ALIEN RAIN (AKA GALAXIAN) 20.95
ALIEN TYPHOON 20 95
APPLE PANIC 24.95
MIONIGHT MAGIC 29.95
SPACE QUARKS 24.95

AUTOMATED SIMULATIONS

INVASION ORION 20.95
STAR WARRIOR 32.95
TUES MORNING QUARTERBACK 2595
CAUSH, CRUMBLE AND CHOMP 24.95
THE DRAGON'S EYE 20.95
MUSE SOFTWARE

ROBOT WARS 32.95
THREE MILE ISLAND 32.95
ABM 20.95
GLOBAL WAR 20.95
CASTLE WOLFENSTEIN 24.95
ON-LINE SYSTEMS

WIZARD AND PRINCES .29.95
MISSILE DEFENSE 25.95
SABOTAGE 20.95
SOFT PORN AOVENTURE 24.95

THRESHOLD 31.95
JAW BREAKER 24.95
CROSSFIRE 16.45
TIME ZONE 72.95
H/R FOOTBALL 32.95
H/R CRIBBAGE 20.95
PEGASUS II. ] 25.95
SIRIUS SOFTWARE

SPACE EGGS 24.95
GORGON 32.95
SNEAKERS 24.95
EPOCK. . .. 29.95
BEER RUN 24.95
HADRON 29.95
PULSAR II 24.95
EPOCK 29.95
EDU-WARE

PERCEPTION PKG. 19.95
COMPU-READ 24.95
COMPU-MATH: ARITHMETIC 39.95
COMPU-MATH: FRACTIONS 34.95
COMPU-MATH: DECIMALS. .. 34.95
COMPU-SPELL (REQ. DATA DISK). .. .24.95
COMPU SPELL DATA DISKS 1-4, 82, *17.95
MORE GREAT APPLE
GAMES

COMPUTER QUARTERBACK 32.95
TORPEDO FIRE. . 49.95
THE SHATTERED ALLIANCE . 49.95
POOL 1.5 29.95
ULTIMA 33.95
RASTER BLASTER 24.95
FLIGHT SIMULATOR 27.95
INTERNATIONAL GRAND PRIX 25.95
SARGON Il .28.95
SHUFFLE BOARD 20.95
FIREBIRO 24.95
SNACK ATTACK 24.95
THIEF 24.95
ROACH HOTEL 29.95
JABBERTALKY 24.95
THE WARP FACTOR.. . 32.95
COSMD MISSION. . . . 24.95
SUPPLIES

AVERY TABULABLES.

1,000 3% x 15/16 8.49
3,000 3% x 15/16 1495
5,000 3% x 15/16 19.95
FAN FOLD PAPER

{Prices F.0.B. S.P.)

9% x 11 181b WHITE 3,000 ¢t 29.00
147/8x 11 1816 WHITE 3.000¢t. . .39.00

PUTER

To order or for information call

(213) 706-0333

Modem order line: (213)883-8976

We guarantee everything for 30 days. If anything is wrong, return the item
and we'll make it right. And, of course, we'll pay the shipping charges.

We accept Visa and Master Card on all orders; COD up to $300.00.

Add $2.00 for standard UPS shipping and handling on orders under 50 Ibs,
delivered in continental U.S. Call for shipping charges over 50 Ibs. Foreign,
FPO and APO orders, add 15% for shipping. Californians add 6% sales tax.

Prices quoted are for stock on hand and subject to change without notice.

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362

Circle 16 on Iinquiry card.
*Requires 2-80 Softcard.
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What if youre having
to clean floppy
drive heads

too often ?

Ask for SYNCOM diskettes,

E

with burnished Ectype’ coating and
dust-absorbing jacket liners.

As your floppy drive writes or
reads, a Syncom diskette is
working four ways to keep loose
particles and dust from causing
soft errors, dropouts.

Cleaning agents on the burnished
surface of the Ectype®coating
actually remove build-up from
the head, while lubricating it at
the same time.

A carbon additive drains away
static electricity before it can
attract dust or lint.

Strong binders hold the signal-
carrying oxides tightly within the
coating.

And the non-woven jacket liner,

more than just wiping the sur-
face, provides thousands of tiny

pockets to keep what it collects.

. L Liner collects and
N "pockets” loose
particles

» Tightly bonded
milled ferrous
oxides

= Head-cleaning and

anti-static agents

To see which Syncom diskette
will replace the ones you're
using now, send for our free
"Flexi-Finder” selection guide
and the name of the supplier
nearest you.

Syncom, Box 130,
Mitchell, SD 57301.
800-843-9862; 605-996-8200.

SYNCOM

Manufacturer of a full line of flexible media
See us at the NCC, Booth #5510.

A Divition of Schwvan 1 Sales Enterprees inc

Circle 432 on inquiry card.
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Letters

microcomputer (also advertised in BYTE),
which implements the Box-Jenkins tech-
nique. This method is usually able to
forecast commodity prices within 1.5 per-
cent of the actual price.

Perhaps the only thing more powerful
about VisiTrend is the company that sells
it.

Eric Weiss, PhD

The Winchendon Group
3907 Lakota Rd.

POB 10114

Alexandria, VA 22310

ARCNET Speed Correction

The January 1982 BYTE (see “BYTE-
LINES,” page 296) carried a short piece
about Tandy Corporation’s ARCNET
local-network system and its basis in
Datapoint Corporation’s Attached Re-
source Computer (ARC).

I enjoyed the article and appreciate the
coverage. However, an error was made in
reference to ARCNET’s speed. The article
stated that ARCNET operates at 21.5
megabytes per second. This is incorrect;
ARCNET operates at 2.5 megabits per
second.

Gerard L. Cullen, Vice President
Corporate Communications
Datapoint Corporation

9725 Datapoint Dr.

San Antonio, TX 78284

More Memory
for the ZX80

I would like to correct one detail in
Hilton K. Ernde’s article “"Memory Expan-
sion for the ZX80” (January 1982 BYTE,
page 216). Mr. Ernde notes that the ZX80,
when powering up, will not recognize
more than 16K bytes of RAM (random-
access read/write memory). This is true
but not as restrictive as one might think.

The ZX80 (and ZX81) can be forced to
recognize up to 48K bytes of RAM. On
the 8K-byte ROM (available as an option
for the ZX80; standard on the ZX81), this
is simply accomplished by using POKE
statements to place the address of the last
byte of memory plus 1 (i.e., the address of
the first nonexistent memory byte) into
the system variable RAMTOP (addresses
16388 and 16389). The system-initializa-
tion code can then be called directly from
BASIC with the statement RAND USR
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What Are You Paving . . .
For Room And Board?

TRULY ONE OF A KIND!

THE FIRST AND STILL THE BEST SINGLE-BOARD 280 COMPUTER. ONLY
$895.00 BUYS YOU THE FOLLOWING FEATURES:

® Z80A CPU

4 TIMERS (2ZCTC)

64K RAM

2 SERIAL PORTS (ZS!10)

2 PARALLEL PORTS (ZPIO)

NEC FLOPPY DISK CONTROLLER

PLUS MORE . ..

g f Fresno, California
Marketing Division

g | ) /SIERRA DATA SCIENCES Fairview Park, Oio 44126

; 216) 331-8500
Watch for our new RS-232 Multiplexer card (Software Con- (
/" trolled Switching). See us at Comdex Booth #1664. TELEX 980131 WDMR

NETWORKING NECESSITY!

LIGHTNING BUSS TRANSFERS ARE THE HEART OF THIS S-100 SLAVE
COMPUTER. COMBINED WITH THESE OTHER GREAT FEATURES YOU HAVE
MAINFRAME POWER IN YOUR GRASP.

® Z80OA CPU

4 TIMERS

64K RAM

2 SERIAL PORTS (ZSI0)

4 PARALLEL PORTS (ZPiO)
ON-BOARD EPROM BURNER

PLUS MORE . ..

NEED HIGH SPEED SERIAL 1/0 PORTS? MPM?

THIS 4 PORT SERIAL I/0 CARD PROVIDES EXPANSION FOR YOUR SYSTEM
NEEDS. ALSO AVAILABLE WITH SYNCHRONOUS COMMUNICATIONS
CAPABILITIES.

® 4 SERIAL PORTS (ZS10)

® 4 TIMERS (ZCTC)

® 0-880K BITS/SECOND

® BAUD RATES PROGRAMMABLE 75 TO 19.2K

OUR BOARDS CAN BE CONFIGURED TO OPERATE WITH THE
FOLLOWING SOFTWARE PRODUCTS:

‘CP/M ‘MP/M ‘CP/NET
“*“TURBODOS SINGLE USER OR NETWORKING
SPECIAL NETWORKING SOFTWARE
KONAN HARD DISK SUB SYSTEMS

"REGISTERED TRADE MARK OF OIGITAL RESEARCH CORPORATION.
""REGISTERED TRADE MARK OF SOFTWARE 2000.
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and support.

BRegistered trademark of,

Vive Ia Difference.

Micros may all seem alike with their Z-80 logic. S-100 bus. and CP /M*

operating system.

Until you take a hard look.
Only Delta is the “Private Computer.” You won't find it in some

department store. We market exclusively through systems integrators
who add value to our product.

Delta fields a complete product line. from single-user systéms to
64-user distributed processing networks.

Delta offers an expanding software library: engineering and
software development assistance: extensive factory s%vice

]
i

Delta's flexible financial program keeps you in
business. keeps your protits up.

Some of our competitors may claim there's nc?t much
difference between us and them. i
But Vive La Difference.* 3

B

DELTA '
PRDDUCTS
INC.

15392 Assembly Lane :
Huntington Beach. California 92649
(714) 898-1492
Telex: 681:367 DELTMAR HTp.H .
“See it. believe it. Send for Delta's
half-inch video tape ptomo today
(specify Beta or VHS). & %

fDigital Regearch 2 b
Circie 164 on Indui.}é * 58 B4
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997. The machine will then reinitialize,
placing the stack at the end of memory.
On a ZX80 with the 4K-byte ROM, the
same result can be achieved with slightly
less ease. The 4K-byte ROM has no RAM-
TOP system variable. It is thus necessary
to write a short machine-code routire to
perform the parallel function. The follow-
ing code will initialize the ZX80 (4K-byte
ROM) with up to 48K bytes of RAM:

LD A$3F
LD HL,$BFFF; For 32K
JP INIT , @%$268B

Heuristics of Massachusetts is a com-
pany devoted to supporting the Sinclair
line of computers. We are attempting to
fill what we see as the one hole in the
Sinclair domain—information and docu-
mentation. It is nice to know that we
aren’t the only people who feel that this
hole exists.

David B. Ornstein, President
Heuristics

25 Shute Path

Newton, MA 02159

42 June 1982 © BYTE Publications Inc

A Fix for GEOSAT

1 would like to take this opportunity to
thank the many people who have written
or called me with comments and questions
on my article “The GEOSAT Program”
(January 1982 BYTE, page 420). In par-
ticular, [ would like to thank Mike Flaher-
ty of Miami, Florida. While running the
program, he created a condition for which
I had failed to check. That condition oc-
curs when a zero latitude is entered by the
receiver position (i.e., the receiver is on
the equator). In that case a division-by-
Z€ro error occurs.

To fix that one case, the following code
should be entered at line 299:

299 If L1 = Othen L1 = 1.0E-4

I would also like to thank Cedrig
Onsruth of Merrimack, New Hampshire.
Because of discussions with Cedrig, [ will
be adding some enhancements to the com-
putational section of this program.

If anyone is interested in obtaining the
derivations of the formulas used in this

www americanradiohistorv com

program, [ will be glad to send them a
copy if they would supply me with a self-
addressed, stamped envelope.

Steve Emmett
12816 Tewksbury Drive
Herndon, VA 22071

In Search of Faster Modems

This letter concerns itself with the ques-
tions of modem transfer speed, cost of
high-speed modems, and transmission
protocols. It is quite clear that the stan-
dard 300 bits per second (bps) Bell-103-
compatible modem has become extremely
popular in the microcomputer communi-
ty. However, as is probably very obvious
to those who use these modems frequent-
ly, 300 bps is quite slow. Although
1200-bps modems do exist, they can cost
as much as eight to ten times that of a
300-bps modem. Furthermore, there are
two different protocols for 1200-bps com-
munication: Bell 212A and Racal-Vadic
protocols. Thus what we really need are
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We don’t make a Wmchester for just
anybody.

We're Corona Data Systems and we've made Starfire, a
winchester disk just for Apple II*.

What's in it for you?

5 million characters of storage. And that's not all. You'll get
Corona's Disk Partitioning which allows for up to 16 sep-
arate operating systems such as Apple DOS, CP/M”and
Pascal, all sharing the same disk. Of course, you'll still
be able to use DB Master*and protected software like
VisiCaic*.

Double Size Volumes.

And with our Double Size Volumes, your Apple DOS is frans-
formed into something special that offers larger datafiles.
And you'll never have to type commands like “catalog”

and “run” or type program
names again. You can even
forget what volumes the pro-
grams are in.

Reliability.

But you'll never forget Star-
fire's reliability. That's be-
cause we built DataGuard,
the feature that will correct errors, not just report them. And
we also provide a one-year warranty that you can count
on. That's reliability.

So why take chances? With Starfire, you're not just adding
ahard diskto an Apple |, but transforming an Apple Ilinto
a full hard disk business computer.

corona

data systems

21541 Nordhoff Street, Unit B Chatsworth, California, 91311

(213) 998-0505

Circle 133 on inquiry card.

Starfire = the Winchester disk made just for Apple .

*Starire ond DataGuard ofe frademarks of Corona Data Systems
*CP/M is a registered trademark of Digltal Research. Inc

* Apple Il is a registered trademark of Apple Computers. Inc
- DB Master is a trodemark of Stoneware

*VisiCalc is a trademark of Personal Software Inc.
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Circle 487 on inguiry card.

simly

559990

13" RGB Color.

16 Colors on your
Apple (1| ® or IBM.

360 Dots per color.
(horizontal resolution)

¥ % %k k%

Available for immediate
shipment.

Other models available:

12" Green Phosphor

(1200 lines resolution) $179.00
12" Black & White

(15 Mh2z) $139.00

Contact your local dealer
or call us direct.

Toll Free 1-800-258-6370
MONITORS BY
A NECO
® Apple 111 is a registered
trademark of Apple Computer.

18 Bridge Street, Salem, NH 03079
Tel. (603) 893-2047
TWX: 710-366-0502

Up to 80 Characters per line.
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the so-called “triple” modems which sup-
port data rates of 300 bps and 1200 bps
under both of the above protocols. With
1200-bps communication, phone costs are
reduced accordingly and interactive pro-
gramming is much more feasible. (With
appropriate data compression, e.g., Huff-
man coding, an additional transmission-
speed factor of 2 can be obtained on many
types of redundant data such as English
text and ASCII files.) My point is that
some innovative company should break
the $800 price barrier and provide us with
higher-speed modems. 1 believe that the
demand would justify the undertaking.

Anthony Skjellum
1695 Shenandoah Rd.
San Marino, CA 91108

Because they work in both the digital
and analog domains, modems must deal
with subtle problems that occur only at
the intersection of these domains. The
binary phase-coherent FSK (frequency-
shift keyed) transmission method of the
low-speed Bell 103 modem is limited in its
transmission speed by the bandwidth of
the two-wire telephone line. To pack
more bits into the same bandwidth, a
faster modem must modulate its data in
some other way.

The Bell-212A and the Racal-Vadic pro-
tocols are the two most commonly
employed for full-duplex medium-speed
1200 bps transmissions; both are variants
of a technique called quadrature
amplitude modulation, or QAM, which is
a four-level PSK (phase-shift keyed) pro-
tocol. (A somewhat older protocol, used
by Bell-202-type modems, works only for
half-duplex transmissions, where “half-
duplex” means that transmission of data
occurs alternately in two directions over
the same two-wire link. Bell 202 modems
have often been used over four-wire links,
so that transmission in both directions can
proceed simultaneously.

In 1973, before the Bell 212A had been
introduced, Racal-Vadic developed a pro-
tocol for its VA3400-series medium-speed
modems that allowed full-duplex
1200-bps transmission over two-wire con-
nections. Three years later, the Bell
System brought out the 212A modem,
which incorporated a different design
methodology and was not compatible
with the VA3400 protocol.

An originate-mode 212A transmits on a
carrier frequency of 1200 Hz, on which
the data bits are phase-shift modulated,
and the answer-mode 212A transmits on a

www.americanradiohistorv.com

carrier at 2400 Hz. Many telecommunica-
tion engineers have objected to Bell's
choice of frequencies, because the answer-
mode transmission frequency is exactly
the second harmonic of the originate
transmission frequency. Second-harmonic
distortion is quite common in analog cir-
cuitry in general and is pandemic in
telephone handsets. Therefore, making an
acoustic-coupled version of the Bell 212A
is extremely difficult, because the
telephone handset may fool the modem
into thinking that the answer carrier is
present when it is not.

In contrast, Racal-Vadic set up its
originate-mode dataset to transmit its car-
rier tone at a frequency of 2250 Hz, while
its answer-mode counterpart transmits on
a carrier at 1150 Hz. The originate modem
is never in danger of being fooled by the
second harmonic of its own carrier,
because the harmonic falls at 4500 Hz,
well outside the communication pass-
band. Racal-Vadic claims other advan-
tages of its equipment, but the frequency
difference is the most fundamental.

Racal-Vadic thinks its own protocol is
better, but not wishing to neglect the Bell-
compatible segment of the telecom-
munication market, it developed the
VA3451 triple modem, which sells for
$900. This device can operate using the
low-speed Bell-103 protocol and both the
medium-speed Bell-212A and VA3400
protocols. Another firm that makes triple
modems is Anderson-Jacobson, which
recently announced the Model AJ1233
acoustic-coupled triple modem ($995 for
one unit). Perhaps more companies will
enter the field and increase the level of
competition, but medium-speed modems
are necessarily more complex than the
low-speed ones.

For further information, contact Racal-
Vadic Inc., 222 Caspian Dr., Sunnyvale,
CA 94086, (408) 744-0810, and Anderson-
Jacobson Inc., 521 Charcot Ave., San
Jose, CA 95131, (408) 263-8520.

For information on Huffman codes and
other means of compression, see “Text
Compression” by James L. Peterson
(December 1979 BYTE, page 106), “An In-
troduction to Data Compression” by
Harold Corbin (April 1981 BYTE, page
218) and "An Effective Text-Compression
Algorithm” by David Cortesi (January
1982 BYTE, page 397). The problem with
text-compression codes is that as yet no
particular code has become used widely
enough for many people to bother setting
up their equipment to transmit and
receive compressed data . . . .R. S.S.
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HAND HELD
COMPUTER

T aLANM ON LINE

HELP

T portable oM tnts ot ek the ady ntages
por computer ets you take the adva
of an office computer anywhere you go.

The Link.

It's the next
major business
tool because it's a
full-logic computer
that's fully portable.

By itself, it can perform a wide
variety of sophisticated comput-
er functions because it can store
4K bytes of information. Equally
important, it can link you to the
information and brainpower of
your main office computer —
wherever you go. You can program
in Microsoft Basic ® Yet it's easy to
operate, even if you've never
worked with a computer before.

Imagine. Using just The Link,
anyone in the field, the plant or on
the sales floor —like salesmen,
managers, engineers or retailers —
can now answer questions that
used to mean a trip back to the
office. A sales engineer, for
example, types data into The Link
and gets detailed product infor-
mation and specs on the spot.

And The Link is part of an
entire computer system: By
adding different optional com-
ponents, you can create what-
ever kind of computer you need.
Wherever you need it.

By adding the telephone
modem, for example, a salesman
can put his company’s main
office computer or a data bank

The Link. Rt will change the way the world uses computers.

Circle 359 on inquiry card.

Exchange information with other computers
with the telephone modem.

to work for him
from any tele-
phone booth. He
can check credit
ratings and in-
ventory, trace
shipments, enter orders, make
bids and estimates, and much
more. So The Link can make him
and his office computer much
more productive.

By adding the microprinter,
the salesman gets hard copies of
information right on the spot—an
instant record of his transactions.

By adding the TV adapter,
he can display information and
8-color charts on any color TV

Display information and charts with the TV adapter.
screen. So he can use data from
his office computer to develop
a sales presentation in a motel
room. And show it on a client’s
video monitor the next day.

If the salesman needs to
work with a bigger program and

www.americanradiohistorv.com

more memory, other optional
components increase The Link's
capacity to 52K RAM plus 64K
ROM. That's more than many
desktop computers.

The Link measures only
9" x 4", weighs only 21 ounces,

Take The Link and all its components anywhere
in its slim attaché case.

and runs on AC or rechargeable
batteries.

And it costs only $600.00*
That's amazingly small when you
realize the big change it could
make in the way you do business.

*Manutfacturer’s suggested price

Panasonic Company,Portable Computers
One Panasonic Way, Secaucus. N.J. 07094

Ol Please send me information on The Link.
O Please have a salesman call me.

NAME.

PLEASE PRINT

TITL B

COMPANY

ADDRESS

CiTY STATE ZIP

PHONE NUMBER

Panasonic.

L just slightly ahead of our time. & ]

|
|
I
|
TYPE OF BUSINESS l
I
I
|
I

e
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Now you dont have to decide
betweena
personal computerand

aVT100terminal.

Digital’s introduced a per-
@ sonal computing option which
=% can turn a VT100 terminal into a
* personal computer that uses the

~ CP/M® operating system.

It’s called Digital’s Personal Computing
Option. You can purchase just the option, or you
can buy the complete terminal/computing pack-
age called the VT180.

Either represents significant advantages over
the choices available to you now. For now, you
can provide access to a large computer and per-
sonal computing at the same terminal.

More than that, you save the
additional cost of putting personal
computers and terminals side by
side on the top of a desk.

With the CP/M operating sys-
tem Digital’s personal computing
terminal will run the literally hun-
dreds of programs available for it.
Including word processing, mailing
lists, financial modeling, statistics,
evendata base communications—in
addition to the many more being
specially edited for this terminal.

And by virtue of the fact that Digital's per-
sonal computing terminal is VT100-based, you get
all the features that people buy VT100s for in the
first place. Features like smooth scrolling with

up to 132 columns display, split-screen viewing,
double-height and width characters, and

reverse video.

Plus a reputation that's second to none in the
industry. Plus Digital’s service, on-site, anywhere
in the world.

All of this should make great sense when
you're confronted with the choice of terminals or
personal computers.

Because now you can pick one and get both.

See your Digital dealer for more infor-

mation or write: Digital Equipment
Corporation, Terminals Product Group,
2Mt. Royal Avenue, UPI-5, Marlboro,
MA 01752. Telephone toll-free 800-
225-9378 (outside the continental U.S.
or in Massachusetts call 617-480-4077)
between 8:30am and 5:00pm Eastern
time. In Europe: 12 Av. des Morgines,

} CH-1213 Petit-Lancy/Geneva.

In Canada: Digital Equipment of
Canada, Ltd.

Clircle 156 on tnqulry card.

CP/M® is a registered trademark of Digital Research, Inc.
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The Videodisc Interfacing Primer

Learn what it takes to develop interactive videodisc programs.

Rod Daynes
Videodisc Design/Production Group
POB 83111
Lincoln, NE 68501

Imagine yourself as a student pilot in a light plane com-
ing in for a landing. As you make your approach, you see
the landing strip through the propeller’s arc. The com-
puter informs you of the distance to the field. You glance
at the instruments, and then back at the field. The sound
of the engine changes as you glide in for the touchdown.
You then request a view of the landing as seen from the
field. The computer responds to your request, and asks if
you want to repeat the landing. Are you flying a super
complicated flight simulator? No, you're interacting with
a videodisc player interfaced to a personal computer,

This experimental flight-training program developed
by the Nebraska Videodisc Design/Production Group
uses a realistic visual database from the videodisc player
controlled by a TRS-80 Model III, which also provides
the text “overlay.” The overlay is used to plot running
distances between the airstrip and the aircraft; provide
additional instrumentation data; and point out tutorial

About the Author

Rod Daynes is the director of the Videodisc Design/Production
Group. Starting in 1978, the Office of Science and Technology at the
Corporation for Public Broadcasting funded station KUON-TV at the
University of Nebraska to investigate the potential of videodisc tech-
nology, with special emphasis on interactive and educational applica-
tions. Initial funding was used to investigate interactive videodisc
applications for the hearing impaired. This resulted in the first two
videodiscs ever made with closed captions, providing teletext-like ap-
plications for hearing-impaired children. The Nebraska Videodisc
Design/Production Group has since developed more than 30 interactive
videodiscs covering a variety of subjects.
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information for the pilot trainee, all “keyed” over the
videodisc-player picture (see photo 1).

[Editor's Note: Like all new developments in
microcomputers, videodisc interfacing comes complete
with its own set of technical terms and jargon. The
author has thoughtfully provided a glossary, located at
the end of this article, to help decipher these
terms. . . .S.]. W.]

Another example of computer-controlled interactive
videodiscs is Think It Through, a problem-solving

Photo 1: An “instrument tutorial” section of a low-cost flight-
training system using the “overlay” interface, a TRS-80 Model
I, and an optical videodisc player. The text, generated by the
computer, is keyed directly over NTSC video (the flight in-
struments).

www americanradiohistorv com
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exercise/sleuth-game series developed for hearing-
impaired children in conjunction with the University of
Nebraska’s Barkley Memorial Center (see photos 2, 3,
and 4). Designed to incorporate elements of a mystery
story and an adventure game, Think It Through uses
visuals from the disc and prompts generated by the com-
puter to pose problems for the children to solve. Two
discs are in the series, each with a different subject mat-
ter. But both use the same basic problem-solving ap-
proach: defining the problem, selecting a possible solu-
tion, and then testing the solution to see if it works. The
game Something’s Missing contains 76 different motion
sequences. The terrific idea about these games is that
when the computer is added, these sequences can be
redesigned, frozen, accelerated, slowed down, and
treated in an almost infinite variety of ways, which is the
heart of the idea behind interactive video.

System Classification

Our general approach to all of this has been from a
potential user’s point of view. Qur main interest is in
what it takes to put together a usable system with em-
phasis on producing the discs themselves. (We have
focused almost exclusively on optical reflective discs,
otherwise called “constant angular velocity (CAV),”
since optical transmissive discs are seldom used and most
capacitance discs are not frame addressable.)

Because so many different types of videodisc players
are on the market, we developed classifications based on
the functional capabilities of the players in relation to
their intended uses:

Level One: This includes “consumer” videodisc players,
such as the Pioneer VP-1000 and Magnavox 8000. They
are characterized as having individual frame addressabili-
ty, worst-case frame access (1-54,000) less than 20 sec-
onds, limited memory, and no processing power.

Leve! Two: These “industrial” videodisc players, such as
the Sony LDP-1000 and the Discovision Associates
(DVA) PR-7820, have the capabilities of level one, im-
proved worst-case access times (the DVA PR-7820-3 is
fastest at less than 4 seconds), two-way player/com-
puter communication capabilities, and a built-in micro-
processor.

Level Three: This level includes either a level-one or level-
two videodisc player interfaced to a personal computer.

Actually, this classification also has a level zero, which
includes players having no inherent capability for
still/freeze framing and addressability, such as the CED
(capacitance electronic disc) systems and optical discs
designated as “extended play,” or CLV (constant linear
velocity). Also, a level-four group includes even more ad-
vanced systems.

Level One
The principal videodisc player in this category is the
Pioneer VP-1000 (see photos 5 and 6). The VP-1000 is

. Y'.-ﬁ‘ = o .
=C angyoulihelpime?"

@l o e

.

4

Photos 2, 3, and 4: These photos are taken from an experimental
videodisc/computer sleuth-game series for hearing-impaired
children. In this game, called Something's Missing, Mr. Jones,
the grocer, sets up the problem (some items are missing from his
shelves). Open captions are video generated (photos 2 and 3),
and the computer prompts the student via the "overlay” (photo
4).
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www.americanradiohistorv.com


www.americanradiohistory.com

Magnavox
Model 8000
Still frame X
Step frame X
Siow motion variable
Fast play forward x3
Direct frame access
Scan/search X
Remote control
Dual audio X
Pause (CLV) X
Auto repeat X
Chapter stop X
Picture stop .
Programmable
Digital disc dumps
Worst-case access (secs) 20+
Power 65W
Weight 28 b
* With additional circuit board
microcomputer.

Table 1: Comparison of videodisc-system capabilities. The table covers level one and two systems that are not interfaced to a

Pioneer Sony DVA PR-7820
VP-1000 LDP-1000 1,2, 3
X X X
X X X
variable 115 variable

x3 x3
X X X
X X X
option X X
X X X
X
X
X
X X
X X
X X
18-20 5 25
95 W 95 W 130 W
39 b 44 |b 54 Ib

Photo 5: The Pioneer VP-1000 consumer (level-one) optical
reflective videodisc player.

-

Photo 6: The Pioneer VP-1000's control panel. The VP-1000 is
distinguished from other level-one players by its ability to
directly access a videodisc frame and its remote-control unit.

50  June 1982 © BYTE Publications Inc

capable of “searching” directly to any addressable frame
on the disc, which is essential for interactivity and exter-
nal control. Also, it has a remote-control unit, which
means that all typical functions of an optical videodisc
player (see table 1) come together in one place, the
remote-control jack. The Magnavox 8000 is capable of
displaying individual frames, but can only grossly access
individual frames, much in the same manner as you
thumb through a book to find a single page.

The Pioneer VP-1000 can read “picture stop” and
“chapter” codes if they are encoded on the disc. A picture
stop halts forward play of the disc on the frame where it
has been encoded. Currently, with the VP-1000, the
frame number has to be displayed. If this is not done, the
player will ignore it (this may change in future versions).
The Magnavox player requires a special circuit card to
read picture stop codes.

The chapter code enables the VP-1000 to directly
search to the first frame of a chapter. This is handy if you
want to find a particular set of still frames or a motion se-
quence. The Magnavox player, since it cannot directly
access single frames, finds chapters during a “scan” by
sampling every 400 frames (also called the “landing
pad”).

Keep these features in mind. When you finally decide
to connect your level-one system to your computer, pic-
ture stops and chapter codes can make your program-
ming more economical.

Level Two

Only two level-twovideodisc-player systems are cur-
rently on the market. The first is the DVA PR-7820 series
Models 1, 2, and 3 (see photo 7). Models 2 and 3 differ
because of two updates of the 7820’'s EPROMs (erasable
programmable read-only memories). The second system is
the Sony LDP-1000 (see photo 8). Sony also has a Model
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2 with updated EPROMs. (A third videodisc player, the
Thompson-CSF, has yet to get off the ground.) Before the
release of the LDP-1000 in 1981, we had been using the
reliable DVA players with no real complaints. We are
now using both and are quite enthusiastic about the
LDP-1000 because it offers some different features.

Level-two videodisc players are distinguished from
level-one systems mainly by their programmability. You
can program these players, on a limited basis, to execute
a set of frame searches and autostops, to wait for input
from the user, and to branch back into the programmed
instructions accordingly. Programs can be recorded onto
the second audio track of the videodisc and loaded into
the videodisc player's RAM (random-access read/write
memory). Multiple loads are possible, allowing maxi-
mum use of available memory.

The DVA PR-7820 Models 1, 2, and 3 contain F-8
microprocessors with 1023 bytes of RAM (initial memory
locations per load). Commands and registers are stored in
these locations. Each command takes up one byte. For ex-
ample, if you want the player to find frame 1000, then
play to frame 3000, the DVA commands would be:

Command Comment
1
0
0
0
Search
3
0
0
0

Autostop

=2
<
-
"
(72

Find frame 1000

OO W

=
o

Play to frame 3000

A more sophisticated program would use registers to ac-
complish the same task:

Program
Bytes Step Command Comment
1 1
Recall Activates register 1
1000
Store Stores 1000 in 1, activates 2
2 3000
Store Stores 3000 in 2
1
Recall Activates register 1
Search Frame 1000, activate 2

Autostop Play to 3000
Halt

N e W
Vo W=

This is useful if you want to save RAM, especially if your
program searches and autostops frequently.

The Sony player also provides approximately 1023
bytes of initial memory, but there are a couple of differ-
ences. First, the idea of searching and autostopping is im-
plied. The programming structure permits the user to

Photo 7: The Discovision Associates (DVA) PR-7820 “in-
dustrial” (level-two) optical reflective videodisc player. The
DVA PR-7820's EPROMSs have been updated twice (Models 2
and 3), resulting in faster search times and increased user-
definable functions. Two-way communication between com-
puter and disc is possible.

Photo 8: The Sony LDP-1000 (level-two) optical reflective
videodisc player, which has a built-in RS5-232C interface.

program up to 63 “segments’ on two pages, totaling 512
lines (0-255 and 256-511). The other difference is that
each command does not consume one memory location.
Following the previous example, this is how the
LDP-1000 would store a simple program:

Bytes

(Lines) Command Comment

1 Stop Stopon...

2 S001 Segment 1

3 Play Play to the end of . . .
4 S002 Segment 2

You would then define the length of each segment like
this:

Bytes Command
1 Segment 1 = 1-1000
2 Segment 2 = 1000-3000

June 1982 © BYTE Publications Inc 51
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Listings 1a and 1b: Comparison between programs for the DVA PR-7820 and the Sony LDP-1000. Both programs perform the same
function, but the Sony program is shorter because of its more efficient management of memory.

la

A DVA PROGRAM:

00
o1

52

o}
1
RECALL
2

BRANCH
2

9
BRANCH
3

&
BRANCH
3

&
BRANCH
3

&
BRANCH
STP FWD
1

o}

WAIT

S

o}
BRANCH
&

8

o

1
SEARCH
7

3

1

o
AUTOSTOP
1

DEC REG
S

o]
)
D
Z
Q
X

NONDON-

EARCH

ONNUWm

AUTOSTOP
HALT

SET 2 IN REG 1

RUESTION 1

0. DEFAULTS ©

1. TO CORRECT ANSWER

2. TO REMEDIATION

3. TO REMEDIATION

4. TO REMEDIATION
CORRECT ANSWER

WAIT 1 SECOND

TO MUSIC

REMEDIATION START

REMEDIATION END

SUBTRACTS 1 FROM REG 1

TO QUESTION 1

MUSIC START

MUSIC END (NEXT QUES)
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1b

A SONY PROGRAM DESIGNED TO DO THE SAME THING:

SEGMENTS:

01 13016-13016
02 13017-13017
03 06931-07740
04 13032-13431

PROGRAM:

00 REG O= SET REGISTER

01 002

02 STOP

03 S001 RUESTION 1

04 000 WAIT INDEFINITELY

05 INPUT

06 1-016 1. (A) TO CORRECT ANSWER
07 2-010 2. (B) TO REMEDIATION
o8 3-010 3. (C) TO REMEDIATION
0?2 4-010 4. (D) TO REMEDIATION
10 J=0 JUMP IN REGISTER O

11 021 JUMP TO REMEDIATION
12 PLAY

13 5003 (PLAY WHEN REG 0=0)
14 GOTO

15 025 TO MUSIC

16 STOP

17 S002 CORRECT ANSWER

18 001 WAIT 1 SECOND

19 GOTO

20 025 TO MUSIC

21 PLAY

22 S003 REMEDIATION

23 GOTO0

24 002 TO QUESTION 1

25 PLAY

26 S004 MUSIC SEGMENT (NEXT QUESTION)
27 END

Entering actual segment locations into memory does not
affect the number of lines available for entering com-
mands.

Listings 1a and 1b are more complex programs that ex-
ercise most of the programming capabilities of the DVA
and Sony players. Assume that you have just seen a
video sequence on the screen. The videodisc player is
now waiting for you to input an answer to a multiple-
choice question (four choices). You have two chances to
make the correct choice. If you get the right answer, the
program will step the disc player forward to a feedback
frame, wait one second, play some music, and stop at the
next question. If you get it wrong, the program will
“search” and return you to the previous video sequence
(remediation) to jog your memory, and then branch back
to the same question. If you are wrong again, the disc will
branch directly to the music and stop on the next ques-
tion. From the listing, you can see that the Sony player is
more economical with memory space than the DVA
player.

Some problems exist, however, with using a bare-
bones level-two system. First, you cannot just enter these
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Photo 9: The Discmaster 5000 by New Media Graphics, a com-

plete level-three system using the Pioneer VP-1000 and an Atari
400 computer.

programs into the players’ memories and run them with
any old videodisc. Significant frame locations, such as
menus, questions, feedback frames, etc., must first be
written and recorded onto video tape in an entirely sepa-
rate environment (called postproduction or premaster-
ing). Once the significant frame locations, the program,
and the video have been mastered onto a disc, it becomes
a “video ROM (read-only memory),” which can cause
another, more frustrating problem. If there is a bug in the
program (e.g., the video player looks for the wrong
frame number), the mistakes must be corrected by remas-
tering the entire disc. DVA will provide a “proof” disc
upon request so that programming can be verified prior
to replication. You can also have your program
simulated with a computer-controlled video-cassette or
video-tape recorder (VTR) prior to mastering and replica-
tion, which seems to be a better solution (more on this
later). Either way, producing an interactive videodisc is a
“top-down” situation that can end up costing a lot of time
and money if you are not careful.

The level-two videodisc players are faster than level-
one systems, they are more rugged, and they provide bet-
ter control capabilities for the user (because of the micro-
processors). As stand-alone systems, however, they have
some limitations.

Level Three

Level-three systems consist of either level-one or level-
two videodisc players interfaced to a personal computer.
Because there aren’t any standards for videodisc players
and due to the conflicting needs of videodisc producers
and users, the interface can take many forms: those made
exclusively for the Pioneer VP-1000; those designed to ac-
commodate several disc players; interfaces made ex-
clusively for Apple 1I, TRS-80, Atari, and custom-built
computer systems; and generic interfaces made for any
computer. Some interfaces are also designed to either
switch (or “flip”) back and forth from the computer’s
video output to the videodisc image or “key” the text/
graphics from the computer directly onto NTSC video.
Here are just a few examples of what's available.

Photo 10: The VMI by Allen Communication, an interface
designed for the Apple Il and almost every optical reflective
videodisc player.

Discmaster 5000 by New Media Graphics (see photo 9)
is designed for the Pioneer VP-1000. This complete sys-
tem includes an Atari 400 with 16K bytes of memory,
Atari BASIC, floppy-disk drive, the New Media Graph-
ics interface with a built-in Z80 processor (RS-232C
serial), all necessary cables, connectors, user documenta-
tion, and the Pioneer VP-1000. Martin Duhms, its presi-
dent, says, “"New Media Graphics has now done the nec-
essary system integration to deliver a ready-to-use system
at a price comparable to what industrial videodisc
players sell for by themselves. Also, the Discmaster 5000
allows complete reprogramming in BASIC of the video-
disc playback, which the other players don’t.” New
Media Graphics also offers the Discmaster 1000, which is
similar to the Discmaster 5000 minus the Atari 400 and
the Pioneer VP-1000. New Media Graphics, 139 Main
St., Cambridge, MA 02142, (617) 547-4344.

Another system for the Pioneer VP-1000 is the Omni-
scan by Aurora Systems Inc., which uses an Apple Il as
the exclusive controller. The Apple duplicates the opera-
tion of the Pioneer VP-1000's keypad and automatically
“flips” the video between the computer’s output and stan-
dard video. The Omniscan includes the interface, docu-
mentation, and a tutorial on the software (the Apple II
and Pioneer VP-1000 are extra). Aurora Systems Inc.,
2040 East Washington Ave., Madison, WI 53704, (608)
249-5879.

The VMI by Allen Communication (see photo 10) is
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Photo 11: The first-generation “wire-wrapped” model of the “overlay” interface for the TRS-80 Model I, by the Videodisc
Design/Production Group. The second-generation unit (not shown) is designed as a “plug-in" inside the TRS-80 Model Ill and uses

the Model IIlI's R5-232C port.

also designed exclusively for an Apple II, but it can drive
every existing optical videodisc player with the exception
of the Magnavox 8000. The VMI includes an extremely
well-documented user’s manual, the interface, switching
box, cables, software, information packet, and a sample
videodisc. Allen Communication, 3004 Arapahoe Ave.,
Boulder, CO 80303, (303) 449-2971.

Some systems are based on a company’s own personal
computer, such as the Positron system by Ron Lane. This
is a hardware and software system that arranges interac-
tive strategies hierarchically. Still frames, motion, and
text can be selected from five types of displays: (1) out-
line, in any level of detail; (2) dictionary; (3) questions;
(4) titles that relate to a particular frame; and (5) titles
previously selected. The nice thing about the Positron
system is that its application to program development re-
quires no computer programming or storyboarding of the
video, which are two of the main bottlenecks in interac-
tive videodisc production. Information need only be
listed; Positron controls everything else, including the in-
teraction. The Positron system comes with its own
specially built microcomputer (64K bytes of memory),
disk drive, special keyboard, interface, software, and
operating system (the Pioneer VP-1000 is extra). Ron
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Lane, Positron, 30 Lincoln Plaza, Suite 35S, New York,
NY 10023, (212) 586-1666.

Another such system is the Random Access Video Con-
troller (RAVC), supported by a 68000-based microcom-
puter, developed by Wicat Systems. The RAVC uses the
TI 9900 microprocessor for on-board intelligence with
16K bytes of video RAM. It works with any available
commercial optical videodisc player, including the
Magnavox 8000 if some modifications are made to the
player. The controller has both serial and parallel ports
for interfacing to the videodisc player. In addition to
player control, the RAVC also has a TI 9981 video-pro-
cessor chip (the same chip as in the TI 99/4 home com-
puter) that provides it with its own video-display capa-
bilities. It can generate screens with 16 different back-
ground colors and 16 character colors. Like the 99/4, the
controller board can create different video planes for
animation. Wicat Systems, 1875 South State St., POB
539, Orem, UT 84057, (801) 224-6400.

Another type of interface falls into the category of
“video reprocessing.” This, very simply, is the process of
converting the video from the computer to mix with the
525-line NTSC standard television.

Sanders Associates has developed a video-reprocessing
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system made for an Apple I, called the Interactive Video
Training System (ITVS). Besides being able to mix Apple-
generated text and graphics with NTSC video, the ITVS
can also carry digital data “nested” unseen in the NTSC
video signal. This data can be used to define the location
of an object, download instructions to the computer on
the rules and procedures needed for a given sequence,
overlay Apple/NTSC text and graphics symbols on the
video picture, and control the functions of the VTR or
videodisc player. Sanders Associates Inc., 95 Canal St.,
Nashua, NH 03060, (603) 885-3731.

Another video-reprocessing system designed for the
Apple Il is available from Video Associates Labs Inc. The
VB-3 Micro-Keyer allows the Apple Il to be used for both
video production and training. It comes with software
that allows a person with no technical knowledge of
video or computers to take full advantage of the broad-
cast features built into the VB-3 Micro-Keyer system.
Video Associates Labs Inc., 2304 Hancock Dr., Suite 1-F,
Austin, TX 78756, (512) 459-5684.

This type of system is marketed primarily to television
stations. For example, they use it to key weather maps,
forecasts, etc., directly onto the screen during news pro-
grams. While they are considered real bargains compared
to the cost of the other broadcast equipment, unfor-
tunately, most video-reprocessing systems cost more
than the personal computer that controls them.

The Videodisc Design/Production Group

In April 1980, the Nebraska Videodisc Design/Produc-
tion Group demonstrated the first version of the overlay
interface (see photo 11). Like other video-reprocessing
systems, this configuration is also a true keyer. But being
able to key is merely the end result. “Interlace” is accom-
plished prior to keying. The overlay interface is designed
exclusively for the TRS-80 Models I and III. Focusing on
the TRS-80 enabled us to build the keyer minus expensive
signal processing, making the system affordable to the
personal computer user at home, at school, or on the job.
While the overlay contains a decoder for turning the
video on and off, it also permits interaction between text/
graphics generated by the computer and television im-
ages, which is preferable in our book to merely switching
back and forth from computer to videodisc.

The utility software package designed to control our
level-three discs is called the VDC-1 (videodisc
controller). The package, written in Z80 assembly lan-
guage, is designed to be called from disk BASIC,
although it is possible to call it directly from assembly
language, or even from FORTRAN or some other high-
level language. A common subset of disc player functions
is provided, and it is possible to extend the capabilities of
the package by adding custom functions. It is also possi-
ble to download or perform data dumps to players that
have internal intelligence (e.g., DVA PR-7820 and the
Sony LDP-1000). Macros are also allowed, making it
possible for the programmer to send a string of com-
mands that are frequently used or requested, thus saving
time and memory.

Some of the internal (housekeeping) functions include
initialization, a manual mode, player-definition mode,
and frame lock-out. Initialization consists of telling the
VDC-1 which player is connected to the TRS-80. The
VDC-1 asks the user which videodisc player is being
used and then performs all functions transparently. For
example, if your BASIC program was written using the
DVA PR-7820 as a development system, the program
could run in the field with a Pioneer VP-1000. The
VDC-1 is designed for that kind of compatibility.

In addition to the standard keyboard functions that
can be accessed manually, the VDC-1 supports the
decoding functions of the overlay with video on/video
off commands so that the computer can continue to dis-
play information while the player searches to a location.
This is particularly applicable for the Pioneer player
(worst-case access: 18-20 seconds). Other commands in-
clude lock-out functions for both frame locations and the
player panel, timing and pause commands for CLV discs,
and “bookmark” commands that switch from computer
control to manual control and resume again where the
user had previously left off.

Videodisc Production

Designing and producing an interactive videodisc is
similar to writing, producing, and directing a film. Hid-
den in both the film and disc development are layers of
various media (including computer software) and hours
of evaluation in many forms. What really sets interactive
videodisc development apart from the development of
motion pictures or television productions, however, is in-
teractivity, the dynamic interplay between the user and
the medium—which neither film nor television can pro-
vide. Yet, as we have learned something about develop-
ing interactive discs, as producers, we have also learned
that we are using yesterday’s tools to develop tomorrow’s
media. [Editor's Note: To give you a better understand-
ing of the various steps involved in the production of an
interactive videodisc, we have included a design and pro-
duction chart on pages 56 and 57. . ..5.]. W.]

Our pet project (and pipe dream) for the last two years
has been the development of an interactive editing system
(IES), which could individualize the postproduction pro-
cess in the same way that filmmaking is individualized
during the editing process. The requirements for an [ES as
we see them include read-write capability, rapid-frame
access, broadcast quality, the ability to reedit, simulation
capabilities, and portability. The IES would be a com-
puter-controlled offline system. Under ideal circum-
stances, the computer would be involved from the design
process, flowcharting, creating visuals, etc., right up to
the final coding of the finished product.

The first signs of an IES are beginning to appear. We
are blessed with a first-rate teleproduction facility, and as
we move further into the digital world, we are able to
piece things together.

The current IES configuration is based on a Bosch
BCN-50, a 1-inch helical VTR, controlled by an 8080
microprocessor with an RS-232C serial interface, de-

Text continued on page 58
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Interactive Videodisc

The design and production chart shows the steps required to design, develop, and produce an interactive videodisc.
The individual steps vary in length and complexity. Although some activities may overlap in practice, each step in the
sequence depends on the successful completion of the steps leading up to it. A critical stage occurs at the beginning,
when the client and subject-matter experts define the goals and objectives for the videodisc program. The participation
of the client is also essential at every “review/approve” step (marked by a “revision” path back to the previous step).

ANALYSIS DESIGN

DEFINE DELIVERY
HARDWARE, SOFTWARE REVISIONS REVISIONS
. ,;( ) -
s01 s /////'
b SION g A N4 e
kel PO v
ANALYZE NEEDS, GOALS, | SELECT RE-USABLE DEVELOP OBJECTIVES,  REVIEW/APPROVE OUTLINE STORY, DRAFT SCRIPT AND
TASKS, RESOURCES; FILM, AUDIO, GRAPHICS | PERFORMANCE MEASURES, STRATEGY, OBJECTIVES, INTERACTIVITY, STORYBOARDS
SET STRATEGY MANAGEMENT PLAN TASKS, SCHEDULE USE OF STILL FRAMES
CONTACT MASTERING DESIGN DISPLAY
FACILITY FOR FORMATS
SPECIFI(CATIONS

WEEK 1 2

PRODUCTION
REVISIONS

POST-PRODUCTION /PRE-MASTERING

PRODUCE VIDEO TEXT REVIEW/APPROVE TEXT,

FRAMES, ANIMATIONS FRAMES, ANIMATIONS REVISIONS REVISIONS
|
/" g i
1)
\ B
o — e =
N e
IQ b / ’ v Py
PRODUCE ART, PHOTOS, REVIEW/APPROVE SHOOT STUDIO VIDEO, REVIEW / APPROVE DO PRELIMINARY MAKE EDIT MASTER TAPE
PRINT MATERIALS ART, PHOTOS, PRINT RECORD 8 EDIT AUDIO VIDEO AND AUDIO EDIT (OFF-LINE) (WITH EFFECTS )

WRITE COMPUTER PROGRAM TEST AND DEBUG

PROGRAM (IF ON
PLAYER COMPUTER)

ill 1]2 13 lf l|5 | 3\
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Design and Production

The schedule shown here—20 weeks from concept to master tape—suggests the time typically recommended for a
well-managed project of medium complexity, using primarily studio production (with one or two scenes shot on loca-
tion), about 400 still frames, and a modest computer program. Simpler projects require less time, while those employ-
ing sophisticated computer-simulation techniques take longer, both to produce and to plan. For videodiscs controlled
by an external computer system, program coding and testing can continue during the mastering of the videodiscs.

REVISIONS

PRE-PRODUCTION

REVIEW SCRIPT AND
STORYBOARDS FOR
CONTENT, STYLE,
FEASIBILITY

OBTAIN MASTERS OF
EXISTING MATERIAL

CONDUCT FORMATIVE
TRYOUT (OPTIONAL}

PLAN EFFECTS,

PRODUCTION
LISTS FINAL SCRIPT

¥

SELE

LAYOUT DISC GEOGRAPHY

yyYw
O o >

4
PLAN PRODUCTION

ANIMATION

s

M —>0

- 5o

NA

DESIGN COMPUTER
PROGRAM

[ 7 8 9 10

MASTERING
REVISIONS

ART

DELIVER
MASTER TAPE
INSTRUCTIONS,
LABEL, JACKET

REVIEW/APPROVE MASTER
TAPE , PRINT MATERIALS

| !
A=

MASTERING FACILITY
MAKES DISC-CODED

MASTER TAPE

REVIEW/ AP

DISC-CODEO TAPE

CALCULATE FRAME
NUMBERS FROM MASTER
TAPE ; ENTER PROGRAM

17

L=9. e

6-12 WEEKS E:
N =
|
PROVE |3 WEEKS | RECEIVE COMPLETED
i | VIDEODISCS
| |
L )

{OPTIONAL)

REVIEW CHECK DISC

ENTER FINAL

FRAME

NUMBERS IN PROGRAM

20

DEBUG AND REFINE
PROGRAM (IF ON
EXTERNAL COMPUTER)}

IMPLEMENT
VIDEODISC
PROGRAM

{

l

]
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Photo 12: A wvideodisc simulator/editor developed by the
Videodisc Design/Production Group. The Bosch BCN-50 1-inch
helical VTR (left) serves as a surrogate disc player but with the
added capability of offline insert edit capability with “broadcast
quality.”

Text continued from page 55

signed and built by our group (see photo 12). Using this
standard interface, the BCN-50 can be driven by almost
any external source. The 8080 system already had pro-
gramming in EPROMs to control the tape transport and
still store functions. The main task was to locate and con-

trol the subroutines stored in the EPROMs and write a
“driver” program to access and execute them in a manner
that would duplicate the capabilities of a videodisc
player. Once the driver was completed, software was
developed that recognized inputs from any given disc
player. From there, the user-oriented software could be
written.

Since the Bosch machine is a broadcast-quality
recorder with full editing capabilities, it operates by the
same SMPTE time code used to assemble materials on-
line. Also, since it is a recorder with frame-accurate
editing capability, part of the tape can be edited offline to
revise a text frame or menu, for example.

Once the premastering stage has been completed and a
finished tape is available, the master can be made. The
coded tape is sent to a mastering facility, where a master
is made on a glass disc. This master is then used to pro-
duce the finished videodisc.

Into the Future

The videodisc has almost unlimited potential. Pro-
grams will appear that are made for interactive use, in-
cluding games, educational programs, simulations, and
more. The future of interactive videodisc technology
could be as bright as the microcomputer industry itself,
and the videodisc may become the medium of the
eighties. m

Glossary

(This information can also be found in 3M’s Producing Interactive Videodiscs manual.)

authoring: a structured approach
to developing all elements of an in-
teractive videodisc program with
emphasis on preproduction.
branch: an instruction to diverge
from one sequence in a program to
another.

capacitance disc: a videodisc sys-
tem that uses capacitance signals
embedded on the disc and a stylus
that touches the surface of the disc
to read encoded information.
CED: capacitance electronic disc
developed by RCA.

chapter: a consecutive sequence of
frames.

chapter stop: a code embedded in
the vertical interval of the video-
disc that enables certain videodisc
players (mostly level one) to locate
the beginning of chapters.
compressed audio: sometimes
called still frame audio, com-
pressed audio describes a method

of digitally encoding and decoding
several seconds of voice-quality
audio per individual disc frame,
resulting in a potential for several
hours of audio per disc.

constant angular velocity (CAV): a
CAV disc revolves continuously at
1800 rpm, one revolution per
frame, making each frame of a
CAV disc addressable, a basic re-
quirement for interactive video-
discs.

constant linear velocity (CLV): a
CLV or extended-play disc main-
tains a consistent length for each
frame, thus enabling longer play-
ing time per side, but sacrificing in-
dividuul frame addressability. Ref-
erence to locations on CLV discs is
limited to time in minutes and
seconds. CLV discs are basically
useless for interactive videodisc
applications.

cue: a pulse entered onto one of the

lines in the vertical-blanking inter-
val (VBI) that results in frame
numbers, picture codes, chapter
codes, closed captions, white flags,
etc., on the disc.
direct-read-after-write (DRAW): a
record-once optical-disc tech-
nology primarily used for mass
storage of digital data.

field: a scan of 262 lines on the
screen at 1/60 second constituting
one-half of a complete wvideo
frame. See frame.

flicker: sometimes known as “in-
terfield jitter” or “jitter," flicker is a
phenomenon that occurs in a
videodisc freeze frame or still
frame when both fields are not
identically matched, thus creating
two different pictures alternating
every 1/60 second.

frame: two complete scans of the
video screen at 1/30 second. A
frame is composed of two fields (at
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262 lines) and a retrace; a single
frame is a standard CAV videodisc
reference point. There can be as
many as 54,000 addressable frames
on one side of a CAV videodisc.
freeze frame: a single frame from a
motion sequence that is stopped.
full frame time code: otherwise
known as nondrop frame time
code, full frame time code is a stan-
dardized SMPTE (Society of Mo-
tion Picture and Television
Engineers) method of address-
coding a video tape. It gives an ac-
curate frame count rather than an
accurate clock time.

interaction: a reciprocal dialogue
between the user and the system,
interactivity.

interchangeability: a wvideodisc
design strategy that includes infor-
mation readable on consumer, in-
dustrial, and computer-controlled
videodisc systems.

interlace: in NTSC video, half the
horizontal scanning lines are laid
down. After retrace, the other half
are laid down so that they fall in
between the previous lines.
intermediate materials: all media
selected for assembly onto the
videodisc premaster (i.e., 16mm
film, video tape, 35mm slides,
etc.).

jaggies: a tearing phenomenon
around the edges of NTSC images.
Research at MIT has effectively
solved this problem. By so doing,
it has created a new way of think-
ing about displays, computer
graphics, and NTSC video. See
soft fonts.

keyer: it cuts a hole in the
background video and fills in the
hole from a different video source,
i.e., computer-generated text and
graphics keyed over NTSC video.
See video reprocessing; overlay.
landing pad: a range of frames
within which a player can locate a
frame or frame sequence. Landing
pad (LPD) is also a command that
modifies the number of times a
player attempts to locate a frame
following an unsuccessful search.
level of interactivity: the potential
for interaction prescribed by the

capabilities of videodisc hardware.
level one: wusually a consumer-
model videodisc player with
still/freeze frame, picture stop,
chapter stop, frame addressability,
and dual-channel audio, but with
limited memory and less process-
ing power.

level two: an industrial-model
videodisc player with the capabil-
ities of level one, plus on-board
programmable memory and im-
proved access times.

level three: level-one or level-two
players interfaced to an external
computer.

level four: a theoretical configura-
tion with more advanced equip-
ment wherein all things are possi-
ble.

mastering: a real-time process in
which the premaster video tape is
used to modulate a laser beam
onto a photosensitive glass master
disc.

NTSC: the American television
standard set at 525 lines by the Na-
tional Television Standards Com-
mittee.

optical disc: a videodisc that uses a
light beam to read information
from the surface of the disc.
optical memory: digital data en-
coded on an optical disc used for
mass data storage. It is estimated
that one side of an optical disc
could store up to 10 billion bits.
overlay: a term used to describe
the keying of computer-generated
text/graphics onto NTSC video.
picture stop: an instruction encod-
ed in the vertical interval on the
videodisc to stop the wvideodisc
player on a predetermined frame.
postproduction premastering:
sometimes called video processing,
this is the process of editing,
assembly, evaluation, revision,
and coding of intermediate
materials. A premaster is a fully
coded video tape.

preproduction: all design tasks,
e.g., flowcharting, storyboarding,
scriptwriting, software design,
etc., prior to videodisc production.
reflective (optical) disc: method by
which the laser beam reads data

encoded on an optical videodisc.
In the case of a reflective disc, the
laser beam is reflected off the shiny
surface on the disc.

scan: to traverse the surface of the
disc with the video displayed.
search: to rapidly access a single
frame or a sequence of frames on a
disc with video off.

sequence: fwo or more frames
forming one unit, e.g., motion se-
quence, still-frame sequence.
slow motion: in wvideodisc
technology, the controlled move-
ment of the laser from frame to
frame at a variable rate of less than
30 frames per second.

soft fonts: a gray-level scheme
developed by MIT for high-quality
fonts in NTSC video. This adds
legibility, removes scintillation,
and enhances encodability, which
results in a display with more than
80 characters per line on a color-
television receiver.

step: to advance one frame for-
ward or reverse.

still frame: still material, including
photographs, line drawings, pages,
etc., designed and presented as a
single videodisc frame.

three-two (3-2) pulldown: a means
of transferring film shot at 24
frames per second (fps) into video
(30 fps). The first film frame is ac-
tually exposed on three wvideo
fields, and the next film frame is
exposed on two fields.
transmissive disc: method by
which the laser beam reads data
encoded on an optical videodisc.
In the case of the transmissive disc,
the laser beam passes through the
transparent surface of the disc.
vertical-blanking interval (VBI): 21
blanked lines during field 1 and 21
blanked lines during field 2, where-
in frame numbers, picture stops,
chapter stops, white flags, closed
captions, etc., are encoded.

VHD: video high density (see
capacitance disc).

video reprocessing: the process of
keying video from the computer
over NTSC video.

white flag: a code that identifies a
new film frame.

www.americanradiohistorv.com
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Ciarcia’s Circuit Cellar

Build an Interactive-Videodisc

Controller

You can use your personal computer to control
a Pioneer VP-1000 laser-optical videodisc player
through its remote-control circuitry.

The theme of this issue is com-
puters and videodiscs, so I don't need
to explain why I chose this month's
Circuit Cellar project. Several articles
this month make specific reference to
the capabilities of a video presenta-
tion directly controlled by a com-
puter.

With that in mind, my objective is
to discuss the more familiar consumer
videodisc players and outline how
you can build an interface for your
computer that allows it to control a
Pioneer VP-1000 Laserdisc player.
The required hardware is as involved
as you care to make it. The software
experts among you might in fact be
able to do the trick without any
special hardware.

Perhaps by experimenting with a
videodisc you will more easily recog-

Copyright ©® 1982 by Steven A. Ciarcia.
All rights reserved.
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Steve Ciarcia
POB 582
Glastonbury, CT 06033

nize the potential benefits of this rev-
olutionary data-storage medium.
First, we'll look at the way informa-
tion is stored on the disc, and then
we'll examine how to build an inter-
face to a personal computer.

It's really rather
simple to design
and use a
full-function
computer/videodisc-
player interface.

Videodisc Information Storage
About the size of a 33%-rpm long-
playing phonograph record, a video-
disc contains not only audio (sound)
information but video (picture) infor-
mation as well. Because the basic
function of videodisc equipment has

www americanradiohistorvy com

been to play back programming such
as motion pictures and special-pur-
pose television shows (although, as I
alluded, the videodisc can serve other
purposes), the disc was designed to
store this kind of normal, TV-type
programming.

For such programming, the amount
of data needed to store the video por-
tion is vastly greater than that needed
for the audio portion: the video band-
width is much greater, so it is im-
possible to use the recording method
used for conventional audio discs, a
continuous surface groove cut so that
the amplitude of the transverse linear
excursions of a stylus tracing the
groove corresponds to the amplitude
of the signal.

Diligent engineers have thus far
developed two widely used, compet-
ing methods of storing video data on
a disc: the capacitive method and the
optical method. Several manufactur-
ers have developed variations of each
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Photo 1: The Pioneer VP-1000 Laserdisc optical videodisc player. The unit in this
project has both wire and wireless remote-control inputs; some other players may
not have both of these. The principles in the project can be adapted to other
videodisc players with similar characteristics.

Photo 2: The hand-held remote-
control unit for the VP-1000. All of
the functions work only in the
standard-play mode, but not in the
extended-play mode.

technique, but a discussion of the
systems as used in only two products
will suffice for illustration.

Capacitance-Encoded Discs
Videodisc players from RCA use a

capacitance encoding system named
Capacitance Electronic Disc (CED). A
CED disc contains a spiral surface
groove, as does an audio disc, in
which a metal-coated diamond stylus
rides in physical contact with the

rotating disc. There are approximate-
ly 10,000 groove layers per radial
inch, producing a 1-hour playing time
per side. The groove is about 1/38 the
width of the groove in an audio disc.

The video and audio signals are en-

JPL Puts the Planets on a Disc

The Jet Propulsion Laboratory (JPL)
of the National Aeronautics and Space
Administration (NASA) is preparing a
videodisc for distribution to various
geology schools, planetary-geology
laboratories, and some libraries. The
disc contains some 100,000 planetary
images collected by space probes, in-
cluding the Mariner, Viking, and Voy-
ager missions,

Viewing this disc, you can see what
the space probes saw as they crashed
into Mars, plunged past Venus and
Mercury, and swooped past Jupiter
and its moons.

Each frame on the videodisc con-
tains one black-and-white still image,
with the images stored, for the most
part, in the order they were taken. A
test videodisc prepared earlier con-
tained some full-color images, but the

final research version is all mono-
chrome. (A very clever video techni-
cian could reconstruct a few full-color
images by electronically combining
some of the three-frame sets of the
same field of view shot through three
subtractive-primary color filters.)

Working under contract to JPL, the
Sony Corporation developed for this
project a special method for encoding
the laser-optical videodisc so that the
same disc can be played with full still-
frame capability by Pioneer, Sony,
MCA, Philips, and DVA (Discovision
Associates) videodisc players. (Ironic-
ally, it now seerns that several of these
companies will discontinue production
of videodisc players.)

Last February at the San Francisco
Video Expo trade show, Mike Martin,
Planetary Data Management Team
Leader for JPL's Planetary Image Facili-

ty, demonstrated a planet-image search-
and-retrieval system. He used a Sony
videodisc player, controlled by an
Apple 1l equipped with a joystick and a
control program written in BASIC, to
show attendees how to take an imagi-
nary tour of a planet's surface, using the
joystick as a "throttle” to speed up or
slow down the displaying of images
from the videodisc. He reports that the
people who used the system quickly
became enthusiastic about the capabili-
ties of the system and the technology
that makes it so easy to widely distri-
bute pictures of the planets.

But at present NASA has no plans to
make discs available to the public,
though there are plans to produce a sec-
ond research disc containing the re-
mainder of NASA's space-picture ar-
chive, including Voyager's pictures of
Satumn....R.S.S.

www.americanradiohistorv.com
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Figure 1: Diagram of the path of the laser light beam inside the Pioneer VP-1000 Laserdisc videodisc player. The red helium-neon
laser projects its light though a complex optical path to the information-bearing layer of the videodisc. The light is reflected into the
photodiode in a pattern that reproduces the carrier signal for the program material.

coded by frequency modulation on a
carrier signal that is represented on
the disc by the presence or absence of
pits in the groove. The metal coating
on the stylus functions as one plate of
a variable capacitor. The disc itself,
which is made of conductive vinyl,
forms the other plate. As the stylus
moves along the groove, the presence
and absence of pits generates a vari-
able capacitance which is converted
to a voltage that reproduces the car-
rier signal.

Each “track” (a single rotation of
the disc) in the CED system contains
four video frames. Such high density
allows lengthy recordings of one hour
per side but prohibits slow motion
and still-frame viewing. Therefore,
RCA and other CED-system players
are not well suited to certain com-
puter-controlled applications. Also,
because CED-system videodiscs use a
contact interaction with the playback
mechanism, they are sensitive to
scratches and debris that can collect
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on the disc surface; you have to take
care to keep them unmarred and
clean.

Optical-Encoded Discs

The Pioneer VP-1000 Laserdisc sys-
tem uses the optical-reflective video-
disc encoding method jointly devel-
oped by MCA and Philips. The
VP-1000 uses a disc in which the car-
rier signal is stored as an alternating
spiral series of reflective areas and
opaque pits in a layer lying under-
neath a surface that is smooth,
grooveless, and transparent,

Figure 1 is a diagram of the optical
scanning system inside the Pioneer
Laserdisc player. The visible-red light
beam from a low-power helium-neon
laser is directed through a series of
lenses and mirrors to the disc. The
light shines through the surface layer
and is reflected off the information-
bearing layer back through the sur-
face and optical path onto a photo-
diode. When the incident light hits an

www.americanradiohistorv.com

opaque pit, it is not reflected back.
The photodiode detects the presence
or absence of reflected light and con-
verts it into a current that reproduces
the recorded carrier signal, on which
the video and audio signals are
modulated.

The Pioneer player can play back a
videodisc at two different rates: stan-
dard play and extended play. The
two modes are distinguished by dif-
ferences in the density of the recorded
data and the speed ot the drive mech-
anism. In the standard-play mode,
the information is stored on the disc
so that the system reads data at a con-
stant angular velocity (CAV),
whereas in the extended-play mode,
the data is read at a constant linear
velocity (CLV—constant along the
path traversed by the laser beam).

In addition to these differences
from the CED system, the optical
videodiscs used by the Pioneer ma-
chine have the advantage of near im-
munity to wear and tear. Because the
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video information is sandwiched be-
tween protective transparent plastic
layers, the disc is undamaged by dust
and scratches. The laser just looks
through the surface junk to the
information-bearing layer beneath.
Also, because the disc player has no
stylus and uses a noncontact readout
method, there is absolutely no wear
on either the disc or the photodiode
when in use, even in the still-frame
mode, although some motion occurs
in the optical-tracking mechanism.

Two Operating Modes

In the VP-1000's CAV mode, the
disc always rotates at 1800 rpm (rev-
olutions per minute), so that one
rotation takes 1/30 of a second. A
single video frame (one still picture) is
recorded on each rotation (track) of
the disc; each side of the disc contains
54,000 tracks and therefore 54,000
frames. At the center of the disc, the
packing density (amount of data
squeezed into a given segment of a
track) is four times greater than on
the outside edge.

Because each rotation plays only
one frame, it is possible to view a
single frame as a still picture by caus-
ing the laser beam to repeatedly scan
the same track. Because of the single-
frame-per-track arrangement of data
and the constant disc speed, the scan-
ning repetition occurs 30 times per
second, which is the standard televi-
sion frame-refresh rate (in North
America), and there is no flicker or
distortion of the picture. This still-
frame capability is unique to the op-
tical videodisc players; it facilitates
fixed- and variable-speed slow mo-
tion, fast motion, and rapid scan in
both forward and reverse. Features
such as these are very important in
educational and industrial applica-
tions where viewers might want to
stop and discuss pertinent details of
various still pictures.

While the CAV mode is particular-
ly suited for video interaction and
computer-related activities, the
extended-play CLV mode was de-
signed simply to store more video
frames, to be competitive with CED-
format video players in the length of
the program that the disc can hold. It
would be impractical and cost-

control codes under software control.

Photo 3: Prototupe of the hardware-intensive interface circuit of figure 3, These
components simulate the remote-control unit, generating pulse-code-modulated

prohibitive to require three discs for
an average-length movie.

In the CLV mode, the track closest
to the center of the disc contains one
frame, while a track on the outside
edge contains four frames. The pack-
ing density of the information is the
same for all frames. By varying the
speed of rotation from 1800 rpm
(when the light beam is reading from
the center of the disc) to 600 rpm
{when reading at the edge), up to one
hour of program material can be
recorded on each side. Unfortunately,
because more than one frame is
stored per track, various special func-
tions such as still-frame, slow mo-
tion, and fast motion are inhibited.
Since the projected applications of
my videodisc interface need these
features, I shall discuss the use of only
the standard-play discs and the CAV
mode.

Embedded Signals

So far we have seen that the
VP-1000 is indeed an advanced video-
disc player for use in entertainment.
More significant to us, however, is
that the VP-1000 is directly suited for
remote control through a computer.

www americanradiohistorv com

Various control codes and data are
placed in the video signal, in the ver-
tical-blanking interval that occurs be-
tween the fields of picture informa-
tion. (The vertical-blanking interval
can be seen as the black horizontal
bar across the screen when you cause
the picture on your TV screen to roll
vertically.) The VP-1000 stores 24-bit
biphase-coded signals that define pic-
ture numbers, picture stops,
“chapter” numbers, and various con-
trol codes (CAV-mode, CLV-mode,
lead-in, and lead-out).

Every still picture on a CAV video-
disc has a unique frame number (from
1 to 54,000). Using this number, the
player-control system can identify
and search for any one of the 54,000
frames and display it. This ability to
so easily recall 54,000 separate still
pictures may revolutionize certain
types of visual research, when cou-
pled with a computer-control system.
(See the text box “JPL Puts the Planets
on a Disc” on page 61.)

To search for and view one of these
54,000 frames, you merely enter the
frame number on the VP-1000’s con-
trol keyboard. The microprocessor
control system in the player then
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Function Signal Transmission Code Value
KO K1 K2 DO D1 D2 D3 Da D5 D6
0 0 0 1 0 0 0 0 1 0 0
1 0 0 1 1 0 0 0 1 0 0
2 0 0 1 0 1 0 0 1 0 0
3 0 0 1 1 1 0 0 1 0 0
4 0 0 1 0 0 1 0 1 0 0
5 0 0 1 1 0 1 0 1 0 0
6 0 0 1 0 1 1 0 1 0 0
7 0 0 1 1 1 1 0 1 0 0
8 0 0 1 0 0 0 1 1 0 0
9 0 0 1 1 0 0 1 1 0 0
Search 0 0 1 1 1 0 1 0 0 0
Chapter 0 0 1 0 0 1 1 0 0 0
Frame 0 0 1 0 1 0 1 1 0 0
Audio L/1 0 0 1 0 1 1 1 0 0 0
AudioR2 O 0 1 1 0 1 1 0 0 0
Still/Step
Forward 0 0 1 0 0 1 0 0 0 0
Reverse 0 0 1 1 0 0 1 0 0 0
Scan
Forward 0 0 1 0 1 0 0 0 0 0
Reverse 0 0 1 1 1 1 0 0 0 0
Fast
Forward 0 0 1 1 0 0 0 0 0 0
Reverse 0 0 1 0 1 1 0 0 0 0
Slow
Forward 0 0 1 1 1 0 0 0 0 0
Reverse 0 0 1 0 0 0 1 0 0 0
Mode
Pause 0 0 1 0 1 0 1 0 0 0
Play 0 0 1 1 0 1 0 0 0 0
Table 1: The 25 control codes accepted by the Pioneer VP-1000 Laserdisc player.

(2 ) _’f—————————————0253ms {
C I‘—26.3ps ‘

\/

38kHz

(2b)
KO K1 K2 DO D1 D2 D3 D4 D5 D6
"SLOW REVERSE"
o o 1 o 0 o0 1 o o0 o
KO K1 K2 DO Dl D2 D3 D4 D5 D6
I ] 1N Mmoo n n._ -“ea
o 0 1 1 0 1 o 0 o0 o
KO K1 K2 DO D1 D2 D3 D4 D5 D6
n_n N N nn MmN n n " SEARCH"
o 0 1 1 1 0 1 o o o

Figure 2: Encoding of the VP-1000's control signals. Bursts of a 38-kHz carrier signal are
sent in a pulse-code-modulation pattern to convey 25 different commands. The pulse
bursts are shown in figure 2a; examples of real control codes are shown in figure 2b.
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searches for that particular frame and
displays it on the video screen. The
slowest access time is about 20 sec-
onds; for 2 frames within 1000 counts
of each other, it takes about 5 sec-
onds.

VP-1000 Remote Control

In reading magazine articles about
videodiscs, I've seen many descrip-
tions of videodisc formats and
reviews of various commercial inter-
faces to the VP-1000, but I've seen
very few articles that actually discuss
the construction of an interface to the
VP-1000 and disclose the control
codes needed. (I did read one in
which the author cut the Gordian
knot: he unsoldered the encoder chip
from the Pioneer hand-held remote-
control keyboard and reattached the
chip to a parallel port on a Com-
modore PET computer.)

It's really rather simple to design
and use a full-function computer/
videodisc-player interface without
resorting to destructive measures. In
the version of the Pioneer VP-1000
Laserdisc machine that I have, the op-
tional remote-control keyboard com-
municates with the main unit by
coded signals sent through a cable or
via a wireless infrared-light link.
These coded signals can easily be
created by an external computer con-
nected through the VP-1000's remote-
control input jack. (Or use an in-
frared link similar to the one I
described in “Use Infrared Com-
munication for Remote Control,”
April 1982 BYTE, page 40.)

Control Encoding

The VP-1000 can recognize and act
on 25 different commands (listed in
table 1) that are transmitted via a
10-bit PCM (pulse-code modulation)
scheme. In the code combinations,
five of the bit values are fixed, and
five vary to specity the command.
The first three bits (KO, K1, and K2)
always have the values 0, 0, and 1,
respectively. Similarly, the last two
bits (D5 and Dé) are always 0. Bits
DO through D4 form the command-
selection segment of the transmission.
For example, to command the player
to pause, the remote-control unit
sends the 10-bit code 0010101000, in
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which bits DO through D5 are 01010.
The format of the transmission is
detailed in figure 2.

The 10-bit commands are transmit-
ted as a series of bursts of a carrier
frequency, with the bursts separated
by a specified duration of time that
determines whether a 1 or a 0 is being
transmitted. Each pulse burst consists
of 10 cycles at 38 kHz (kilohertz) and
is exactly 0.263 ms (milliseconds)
long, as indicated in figure 2a.

A 10-bit transmission starts with a
burst and ends with a burst; it con-
tains 11 bursts. The elapsed time be-
tween the beginning of one burst and
the beginning of the next, defined as
the bit period, can be either of two
durations: 1.05 ms to indicate a logic
0 or 2.10 ms to indicate a logic 1. The
actual length of a 10-bit transmission
will vary depending upon the quanti-
ties of 1s and Os. Three examples are
shown in figure 2b.

You can synthesize these codes in
many ways. Depending upon your
abilities, you may choose either a
hardware- or software-intensive
design. Generally speaking, if I have
a choice, I always choose hardware.
This time, however, synthesizing the
control codes entirely in hardware
would have unduly complicated the
interface and only proven that [ can
make a mountain out of a molehill.
Given the PCM coding used by the
VP-1000, it's best to do much of the
timing in software.

But old habits die hard, so I had to
find someplace to wire a few chips. |
have included two relatively simple
hardware designs that are manipu-
lated by software to varying degrees.
Depending upon your programming
talents, you might choose to reduce
the hardware further.

Videodisc Controller:
More Hardware

Figure 3 on page 68 is the schematic
diagram of a relatively hardware-
intensive controller design. Bit timing
and pulse-burst generation are done
with counters and one-shot multi-
vibrators, The advantage of such a
circuit is that it takes relatively little
computer power and relies upon soft-
ware only to provide the next code bit
for transmission. I call this my full-

(4a)

(4b)

Photo 4: In educational use, a computer program could ask a student to name
the country associated with the flag shown in a still-framed video image, iden-
tified as frame 5241 in photo 4a. Then, to reinforce the answer, the program can
call up frame 5242 (photo 4b) to show the country and its location on a map.
Display of frame numbers is optional.
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COmpuView

CP/ M -86 1

Now Mainframe Features For Your
BM Personal Computer

The CompuView implementation
of CP/M-86 for the IBM Personal
Computer has the features needed to
run the full range of CP/M-86
application programs. Included are
serial and parallel printer support, a
‘smart’ screen driver which can
emulate many popular CRT terminals,
and 193K/drive disk capacity.
Innovative features include built-in
horizontal scrolling for up to 254
columns and screen line editing,
which lets the user extensively edit or
re-enter any command line on the
screen for CP/M-86 and application
programs. In addition to IBM hard-
ware, the TECMAR, Inc. Winchester
hard disk, other hard disks and 80 tpi
double sided drives are also supported.

Screen line editing is a
desirable, time saving feature common
on large mainframe computers, but
not previously available on any CP/M
system. Besides editing the line being
typed in, the cursor may be moved to
any line on the screen, and the line
edited by overtyping or inserting and
deleting characters. Typing the
‘Return’ key will then enter the line,

as it appears on the screen, to
CP/M-86. Also, a string of 10 long
commands can be repeated by moving
the cursor to the first command and
just typing the ‘Return’ key 10 times.
This greatly reduces the amount of
re-typing necessary due to mis-typed
or repeated commands. Another
common mainframe feature imple-
mented is page control, which allows
the screen to automatically stop after
each new screen full of text.

The CompuView CP/M-86 is
licensed from Digital Research and
comes complete with all CP/M-86
utility programs. Software interchange
is simplified by the ability to read and
write IBM-MSDOS disks, IBM CP/M-86
disks and transfer files with other
CP/M and CP/M-86 computers via the
serial port. The screen driver includes
a useful status line, horizontal
scrolling for up to 254 columns, and
faithful CRT terminal emulation,
including editing functions, cursor
movement and display attributes.
Application fprograms can use the
status line for their own purposes or
to emulate a Z19 terminal.

We encourage you to com-
pare our CP/M-86 with the version
available from IBM. We have been
careful to insure software compatibility
and can read/write their disks. The
table lists the major points of
comparison between the two versions.

Compare CompuView

1 Compu-
Wlth IBM IBM wé’w
Horizontal Scrolling No Yes
Screen Line Editing No Yes
Page Control No Yes
Emulate popular terminals No  Yes
‘Smart’ CRT functions No  Yes
Read/Write IBM MSDOS disks No Yes
Serial file transfer No Yes

Support non-IBM hardware  No Yes
Programmable Function Keys Yes  Yes
Status Line Yes Yes

Support Light Pen Yes  Soon
File Capacity 154K 193K
CP/M-86for IBMP.C. ........... $325

VEDIT-86 with above purchase (This
version of VEDIT has horizontal scrolling
forupto254columns) .......... $100

strings. Each information file may contain nested ‘INCLUDE’ to

V-COM Disassembler

Finally a Z-80 disassembler for CP/M which produces easy
to read code, a cross reference table and handles INTEL and
ZILOG mnemonics. V-COM is exceptionally fast and produces an
ASM file directly from a .COM file. The disassembly of a 12K
program producing a 76K .ASM file containing 7500 lines of
source code and a 33K cross reference file will typically take less
than two minutes.

V-COM can accept two user created information files to
make the resulting code more readable. One contains assign-
ments of labels to 8 and 16 bit values; the second specifies the
location of tables and ASCII strings. The resulting .ASM file will
then contain labels and proper storage allocation for tables and

other files. Each package includes a 30 page manual, sample
program files and variations of V-COM compatible with TDL,
MAC and two types of ZILOG assemblers

8086 Software

VEDIT full screen editor for CP/M-86, MSDOS, IBM Personal
Computer and IBM Displaywriter ................ $195

CP/M-86 BIOS for popular $-100 disk controllers and SCP
8086 computer. SourceCode ................... $96

Bootable CP/M-86 disks for popular S-100 computers . . . . Call
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Software i industy Standard for CP/M & 8086

CP/M
CUSTOMIZABLE
FULL SCREEN EDITOR

Uniquely
User Oriented

VEDIT is user oriented to make
your editing for program development
and word processing as fast and easy
as possible. The customization
(installation) process makes VEDIT
the only editing package that allows
you to determine your own keyboard
layout and use any available cursor
and function keys. Just think of the
difference it makes in your ease of
learning and usage to type cursor and
function keys instead of memorizing
obscure control characters. This
customization is menu driven, extends
to much more and takes only a few
minutes.

Unequaled
Haraware Support

The CRT version directly
supports over 35 terminals (including
ANSI standard) in its installation
menu and utilizes ‘smart’ terminal
features such as line insert/delete,
reverse scroll, status line and reverse
video. Function keys on terminals like
the Televideo 920/950, Heath H19,
and IBM 3101 are all supported. The
memory mapped version is extremely
flexible, supports bank select such as
on the SSM VB3 and screen sizes up
to 70 X 200.

CP/M and MP/M are registered trademarks of Digital Research, Inc. Apple 1l is 2 registered trademark of Apple
Computer, Inc  Soficard is a trademark of Microsoft TRS-80 s a trademark of Tandy Corporation. (BM Personal

Compma'n a trademark of Intemational Business Machines. Inc.

Sophisticated
Full Screen Editing

VEDIT gives you true ‘what you
see is what you get’ full screen editing
with an extensive set of features for
creating and editing standard text files
of up to one diskette in length. Very
large files are effortlessly handled by
VEDIT's ability to edit up to 47K of a
file entirely in memory without
performing any slow and annoying
disk accessing. And you can handle
multiple files, insert a specified line
range of another file anywhere in the
text and even change diskettes.

User Oriented
Features

You get the features you expect,
like searching, a scratchpad buffer for
moving and rearranging sections of
text, complete file handling on
multiple drives and flexible macros.
For ease of use VEDIT has features
you won’t find elsewhere, like
automatic indenting for use with
structured languages such as Pascal
and PL/I. You are less likely to make
a mistake with VEDIT, but if you do,
one key will ‘Undo’ the changes you
just made to a screen line. And if
you run out of disk space with VEDIT,
you can easily recover by deleting old
files or even inserting another diskette.
It is therefore no surprise that VEDIT
is the industry standard for program
development editing.

Circle 127 on inquiry card.
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Word Processing

VEDIT is suitable for simple
stand-alone word processing, or it
may be used in conjunction with a
text processor. Its features include
word wrap, adjustable left margin,
reformatting of paragraphs, word
oriented cursor movement and
deleting, and imbedding of printer
control characters. VEDIT can print
any portion of your file and display
the cursor’s line and column
positions.

Now for
IBM
Personal Computer

XEROX 820

Ordering

Please specify your micro-
computer, video board or the CRT
terminal version, the 8080, Z80 or
8086 code version and disk format.

VEDIT - Disk and manual

For 8080 or 780 . . . . . . .. $145
For CP/M-86 or IBM MDOS . $195
Manualonly . .. ......... $15

VISA and MASTER CARD Welcome.

Apple II Softcard * TRS-80 II and I
SuperBrain * Heath H8/H89 * Altos
NorthStar ¢ Vector * MP/M * IBM

1955 Pauline Blvd., Suite 200
Ann Arbor, Michigan 48103

(313) 996-1299

CompuView

PRODUCTS, INC.


www.americanradiohistory.com

AVI3Y
]
N AS+ 2222N2 n ASn8
20
no o
1 %2
N t] 1% ot I
9
e %9012 £ T
€ .
030IA  N3do A1 IVWHCN="O'N vt e Y] oy
@3S019 ATIVWHON='O'N 291 - 99 w 2z 3
o i 3
Ak N E vy D L9192
yd Tt ot 91
091¥L .
. 891 /—\
'TERE) a"10°0 A+ MOL TNOT g , .
=r| uuvo 2012 bz ot | %¢  %re —Jea
z g 3 8
s s
plge swie SLYL
|l4 72 1219 I €21
AS+ S wis
1 at
2t et} O E - oy 9 e z —Joa
ZHY g€ [ ot 318vN3
o1 — . €1
i .
AG+ o a"oo Y, e WU 4riro
[4 20, ALY |_
\ 8 §6S3N S <Y Mo
zz22 arro )] 4y
b3 ra ERL ane [~ s
sia o8l HHL az —AN— (] ﬂ«
vovL
691 7 z 9 ’ ¢ /ﬁ vy f toE T <
i .
Y o w4 47100 1172 oovL
N A LAY 23 501
wor - wel 31YNOBYVYIAI0d E
e — e
310W3y
LEELANPY 9
I 8 GGGIN 019l
Ll vl 140173 62l
8 je18 [0}°]18 22 801
Ll |48 vivl 2e]]
Ll vl [¥AR 7} 90!
l |48 ¥4 822 0]
8 je18 19€S¥L Ol
cl S Slyvl €0l
Ll vl yovl ol
Ll vi 010} 73 [Sa]]
ano AS + adk)| 1aquInN

1000 Laserdisc player from an external

computer. Some software control steps are needed, notably the monitoring of 170 port hexadecimal 80 to determine when the inter-

Schematic diagram of a moderately hardware-intensive circuit to control the VP-
face can accept the next bit of the control code.

Figure 3

June 1982 © BYTE Publications Inc
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Right for the time. Finally
sorneone invented an RS-232C

compatible calendar/clock system,

complete with 6-digit display . ..
and selling for only $249. Hayoes
did it!

Introducing the Hayes Stack
Chronograph, the newest addition
to the Hayes Stack microcomputer
component series. It allows your
computer to accurately record all
of your system activities by date
and time...down to the second.
Thanks to a battery back-up sys-
tem, you never have to reset the
time when your computer is off,
and it will keep on ticking even when
there's a power failure. A write-
protect switch prevents accidental

i _3 LF Y
20 ] a4 s TedT Vs
. - .'r'
N, _.kr. 3
-, .Jd~
AY4I B

changmg of day, date or time.
Rightfor the job. The Hayes

Stack Chronographis ideal for any
home or business application re-
quiring accurate limekeeping. Use
it for liming everything from lights,
burglar alarms, or sprinkler systems

..1o sending mail electronically
(with the Hayes Stack auto-dial
Smartmodem and your computer)

..logging and recording reports
or time-sharing access time. ...

and batching all your messaqges
o send at night, when rales are
lowest. Chronograph helps do
it all

And Chronograph stacks
up. Keep your computer system
up-lo-date with the Hayes stack-
ables, including the RS-232C com-
patible Smartmodem, the most
sophisticated 300-baud originate,
answer modem you can buy. And
yet, it's probably the easiest to
use too.

The Hayes Stack Chronograph
and Smartmodem are available
wherever fine computer products are
sold. It's

et (DkHayes

'The Hayes Stack Chronograph.

Hayes Microcomputer Products, Inc.
Hayes Stack is a trademark of Hayes Microcomputer Products. Inc.

“Theres no better ime.

© Hayes Microcomputer Products, Inc.

5835 Peachtree Corners East, Norcross, Georgia 30092 404/449-8791

Circle 208 on Inqulry card.
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hardware approach, which is used ac-
cording to the flowchart and typical
program sequence shown in figure 4
on page 70.

The interface is designed to com-
municate with a microcomputer via
an [/O (input/output) port at hexa-
decimal address 80. To transmit the

START

SET
MEMORY
POINTER

OUTPUT MEMORY
AT POINTER
LOCATION AND
INCREMENT
POINTER

IS
TRANSMITTER

1S
THIS THE
LAST BIT

Figure 4: Flowchart of the algorithm to
control the Laserdisc player using the
hardware of figure 3. Typical micropro-
cessor code (Z80) is shown in listing 1.

Listing 1: Assembler code for the Z80
microprocessor to perform the algorithm
of figure 4, controlling the interface of
figure 3.

LD HL, POINTER
LD C, PORT
OUTI

CALL TEST
LDAL

CP END

INZ AGAIN
IN A, PORT
BIT 7,A

IP 0, TEST
RETURN
POINTER EQU 8000
PORT EQU 80
END EQU 8008

AGAIN

TEST

70  June 1982 © BYTE Publications Inc

10-bit control code (which has been
selected and formatted by some other
high-level program), the computer
first outputs the first control-code bit
(KO) to port 80 as a logic 0 in the LSB
(least significant bit) of the data bus
(KO=0) or as a 1 in the LSB (K0O=1).
This value is loaded into the bistable
latch IC3.

Depending upon this logic level,
one of the two one-shots IC5 or ICé
will fire when IC3 is loaded. If the
control-code bit is 0, then ICé fires; if
the control-code bit is 1, then ICS
fires.

The computer monitors the outputs
of the two one-shots by testing the
LSB of input port 80. If bit 0 is high
when examined, then the interface is
still busy transmitting the control-
code bit. When the port’s LSB in-
dicates a logic 0 again, the interface
has finished transmitting, and the
computer program should output the
next control-code bit to port 80.

The variable timing that sends a 1
or 0 is handled in hardware, with the
computer cued to send the next bit by
a Busy/Not-Busy signal from port 80.
All the program has to do is simply
monitor the Busy line and output the
10-bit VP-1000 control code one bit at
a time. As shown in listing 1 accom-
panying figure 4, the program is bare-
ly 20 bytes long (written for a Z80
microprocessor),

The rest of the hardware in figure 3
produces the pulse burst. The flip-
flop IC7 and the decade counter IC8
form a 10-cycle counter clocked by a
38-kHz oscillator (the timer 1C10).
When one of the one-shots fires, tim-
ing a bit period, the leading edge of
this signal presets flip-flop IC7 and
raises the Clear line on IC8 (allowing
it to count). IC8 counts until it
reaches 9 and then generates a carry
pulse when it rolls over. This carry
pulse clears the flip-flop and stops the
counting process until a one-shot is
triggered again. During the counting
period, the 10 clock cycles (the
38-kHz pulse burst) are transmitted to
the VP-1000. The timing between
pulse bursts is controlled by the com-
puter monitoring the busy line.

One extra item in figure 3 is a relay.
The relay is enabled by bit 3 of the in-
put port 80 and can be used to switch

www americanradiohistorvy com

a single video monitor between two
video sources. One source could be
the output of the computer’s regular
display, while the other could be the
videodisc player’s output. Using the
relay, the computer could display
some appropriate material from the
videodisc and then switch the screen
back to the computer’s own output to
pose a question about the contents of
the videodisc program.

Videodisc Controller:
Less Hardware

Figure 5 on page 72 shows a more
software-intensive approach, which
uses just the pulse-burst generator
from figure 3. A flowchart of the
algorithm to use this circuit is shown
in figure 6 on page 74. As all timing
except for the carrier is done in soft-
ware and this circuit is triggered by a
pulse rather than a discrete logic
level, a data latch is unnecessary. Bit
timing is still important, but a few
microseconds here or there won't
make much difference.

As configured, the control program
should allow either 1.05 or 2.10 ms to
elapse (depending upon the control-
code bit value) and then activate the
pulse-burst generator. In my opinion,
this method is preferable to the hard-
ware-intensive design of figure 3.

As I have described, handling the
entire communication between the
computer and the videodisc player is
simply a matter of timing and logic
switching. If you have just a parallel
output port on your computer and
excellent skill with software, you
could conceivably synthesize the en-
tire command sequence, including the
10-cycle 38-kHz pulse burst, entirely
in software. At only 26.3 microsec-
onds per cycle, however, you will
have to code a tight program without
many branches and subroutines.
Because such a program has to be
machine-specific and coded with the
clock speed of the processor in mind,
I decided to forego the exercise for
this article.

Future of Computer Videodiscs
Every computer manufacturer is
striving to maximize the processing

Circle 240 on inquiry card. s==p
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MDBS: Superior Data Base Management for Application Developers

' s e &

MDBS solves the problem of expensive, time-consuming application
development and maintenance.

Here's what makes the MDBS Data Base Management
System so unique:
ECONOMY—Our state-of-the-art system cuts application
development costs by up to 80%.
EFFICIENCY—Data compression allows optimum use of space.
HARDWARE COMPATIBILITY —From 8080. Z80™...to the
PDP-11™ MDBS delivers uniformly excellent results.
PORTABILITY—MDBS operates under most popular oper-
ating systems and languages, including CP/M™, UNIX ™, IBM
PCDOS™, COBOL, BASIC, PASCAL, C,PL/1, FORTRAN. and
many more.
INTEGRITY—RECOVERY, RESTART, and the ability to roll the data base
back are available. Data base integrity is supported through advanced data
structuring techniques.
AUTHENTICITY—MDBS is the first and only true and complete DBMS
currently available on microcomputers.
CAPABILITY —Our system includes features you won't find anywhere else.
at any price.
¢ Fully-integrated, dictionary-driven.
e (nparalleled data structuring ability—far superior to hierarchical, CODASYL,

and relational approaches.
e Powerful, English-like query system entirely non-navigational. Fully supports
spur-of-the-moment “what if " inquiries.

® Query nesting allowed. Automatic sorting of output tables.
® Built-in data security down to the field level. Data encryption capability.
e Performance tuning, including the ability to influence physical storage structures.
e Extremely fast retrieval even for large volume data bases.
e Multi-users capabilities including active and passive lockout

MDBS is not restricted to the limitations of data base
“pretenders” like file management systems.

To help make application development more effective
and efficient, MDBS also offers extensive consulting services ™
and professional training seminars.
280 is a registered trademark ol Zilog: PDP- 11 of Digital E_quipment

o

Professionals know the difference.

Corp: CP/M of Digital Research: (INIX ol Western Electric: PCDOS of IBM. Note: For more about ISE see page 223

MDBS and other fine products are distributed in

most countries through ISE. 0 Please call me immediately at ( )

{phone no.)

For further In Sweden: 0 Please tell me about your half-day seminar

'"‘°:m?‘i°" 'Bsf%g SLMA SWEDEN O Please tell me about your three-day workshop

Senls P O1'm enclosing $105 in payment for the MDBS manual ($135 over-
Huvudstagatan 1 g h

:géjlsjé/\ 171 21 Soina seas; Indiana residents please add $3.80 sales tax)

» : - 4

350 West Sagamore Parkway In Switzerland and Austria: U Please chargetomyVISA ________ or MasterCar.

West Lafayette, IN 47906 ISE-ADV/ORGA SWITZERLAND Card Number. Phone No.

Tel: (317) 463-2581 Morgartenstiasse 6 e —

TWX: 810-342-1881 CH-6003 Luzern Signature________ = FxpirationDate.__________
Tel: 041-23 23 60/61 §

In France: Name____ === Title

ISE-CEGOS In the UK and Ireland:

Tour Chenonceaux ISE-PACTEL Company.

204, Rond-Point du Pornt de Sevres Rochester House Address

92516 Boulogne Billancourt Cedex 33 Greycoat Street

Tel: 620-61-04 London SWIP2QF 1 7. | S 4 | »)

In Germany: Tel: 01-828 7744 Phone

ISE-ADV/ORGA GERMANY Elsewhere: (area code)

Lothstr. 19 ISE-INTERNATIONAL »

D-8000 Munich 40 350 West Sagamore Parkway MAIL TO: Your local ISE affiliate.

Tel: 089-192 071/4 West Lafayette, [N 47906
Tel: (317) 463-4561 Please look for us at the NCC, Booth No. 3745.

TWX: 810-342-188| and Booth No. 226, Computerama, Toronto.

WWW._americanr.
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Figure 5: A simpler circuit for controlling the VP-1000 Laserdisc player that relies somewhat more on software to perform timing of

the pulse bursts.

Photo 5: Great works of art are reproduced on videodiscs; the applications for a
computer-assisted art-history project are plentiful. Here we discover that Vincent
van Gogh was an early user of Motorola microprocessors.
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power of its machines while minimiz-
ing the cost per bit of online storage.
Increasingly, 10-megabyte or larger
Winchester-technology hard-disk
drives are spoken of as required
peripheral devices as more and more
computer applications are developed
that require storage and use of large
amounts of data.

We should take care not to over-
look the technical possibilities of the
Pioneer Laserdisc and its kin while
viewing Star Trek and The Jerk. The
laser-optical videodisc player is a
mind-boggling 20-gigabit random-
access read-only memory that costs
only $600. Try pricing that storage on
any kind of magnetic disk!

Eventually, optical storage discs
will be produced which contain vast
databases, not simply as video still
frames, but as computer-readable
program code and data files. Instead
of pictures of 10,000 pages of text, the
disc will simply contain the text
stored as ASCII (American Standard
Code for Information Interchange)
files. Then several billion characters
could be stored.

Circle 229 on Inquiry card. s==p


www.americanradiohistory.com

ALL MATTER IS MODULAR.
YOUR PRINTER SHOULD BE, TOO.

N

I g

Introducing the Prism Printer'™ from
Integral Data Systems, the first truly
modular, field-upgradeable dot matrix
printer. Now your printer can be as
flexible as the rest of your system.

Start with the basic printer which
features text-quality printing; then
dd the performance options you
»d — when you need them. Add the
autpmatic cut sheet feeder for word
ing. Install the Sprint Mode™
-speed data output. For com-

-color output in text,
t's just the
ion modules

professional 2
Prism Pri 8 the key to your
tion. At last, the chemistry
t between you and your printer.
‘ou’ll never pay too much or get too

little again. The Prism Printer from
Integral Data Systems.

For the name of your nearest Integral
Data Systems Dealer, call toll free (800)
258-1386. In New Hampshire, Alaska ‘
and Hawaii, call (603) 673-9100.

3
is / Integral Data Systems, Inc.
Milford, NH 03055
Telex: 953032 l

APPLE is a registered trademark of Apple Corporation.
IBM is a registered trademark of lnternational Business Machines Corporation.
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Photo &6: Computer game fans will use their computer-interfaced videodisc
players for fun, perhaps playing a space-war game spiced up with images from
Battlestar Galactica. The wvideo images reproduced in this article were
photographed from a Pioneer [5-501 large-screen projection television receiver,

SOFTWARE
START ALTERNATIVE METHOD
FOR GENERATING

PULSE BURST
SET -
MEMORY START
POINTER

SET N=10

EXAMINE

MEMORY Ve
VALUE

OUTPUT LOGIC 1

TRANSMIT
PULSE  |-—— e~ |—————— I
BURST

DELAY 13.15us

1

OUTPUT LOGIC 0

IS
INDICATED

Figure 6: The algorithm to control the Laserdisc player using the circuit of figure 5.
Clever, tight coding could produce a program that can handle all of the timing and

BITO
2
v I
DELA
1.051}5 DELAY 13.15us
DELAY I
1.05ms

DECREMENT N

INCREMENT
MEMORY
POINTER NO

YES

RETURN
)

make the needed hardware even more simple.

74
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The real breakthrough in videodisc
technology will come with the ability
to record as well as play a disc. While
some descendant of today's video-
discs might become a fully flexible
read/write medium, it appears that
the first such machine to appear
might be a gigantic write-once read-
only memory, or WOROM,

In Conclusion

The technology is still in its infancy
today, but I expect that eventually
optical videodisc players will become
not only practical but necessary com-
puter peripherals. For the present,
however, our computer interfaces
will have to wait for material suitable
for video/computer interaction.

Considerable effort is being ex-
pended in the production of educa-
tional and scientific discs, but [ am
sure you can expect one of the major
software suppliers to have a videodisc
specially produced for adventure
games. For my own use of the Laser-
disc player, my controller will be
there when computer-applicable
material arrives at my door. But right
now, I think I'll sit down and watch a
cooking-class disc. I heartily recom-
mend the clams cassino.

Next Month:

When we've finished working with
video, we can turn our attention to
audio. In July we'll see how to create
sound effects using a new integrated
circuit from Texas Instruments. B

Editor's Note: Steve often refers to previous
Circuit Cellar articles as reference material for
each month’s current article. Most of these past
articles are available in reprint books from
BYTE Books, 70 Main 5St., Peterborough, NH
03458. Ciarcia’s Circuit Cellar, Volume 1
covers articles that appeared in BYTE from
September 1977 through November 1978. Ciar-
cia’s Circuit Cellar, Volume II contains articles
from December 1978 through June 1980. Ciar-
cia’s Circuit Cellar, Volume Il contains the ar-
ticles that were published from July 1980
through December 1981.
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A GALAXY of features makes the LNW8D a
remarkable computer. As you explore the
LNW80, you will find the most complete,
powerful, ready to run, feature-packed per-
sonal and business computer ever made into
one compact solid unit.

MODEL | COMPATIBILITY - The LNW8O is
fully hardware and software compatible with
the Model |. Select from aunjverse.of hardware
accessories and software - from VisiCalc” to
space games, your LNW80 will launch you
into a new world of computing.

FULLY LOADRED - A full payload includes &n

on-board single and double density disk
controller for 5 Y4 &and 8" single or double
sided disk drives. RS232C communications
port, cassette and paraliel printer interfaces
are standard features and ready to go. All
memory is fully instailed - 48K RAM, 16K
graphics RAM and 12K ROM complete with
Microsoft BASIC.

QUALITY CONSTRUCTION - Instrumenta-
tion quality construction sets LNW80 com-
puters apart from all the rest. Integrated into
fhe sleek solid steel case of the LNW8O0 is a
professional 74-key expanded keyboard that
includes a twelve key numeric keypad.

HIGH RESOLUTION GRAPHICS & COLOR-
The stunning 480 X 192 resolution gives you
total display control - in color or black and
white. The choice of display formats is yours;
80,64,40 and 32 columns hy 24 or 16 lines in -
any combination of eight colors.

PERFORMANCE - Lift-off with.-a 4MHz Z80A

CPU for twice the performance. The LNW80
outpertorms all computers in its class.

Our down to earth price won't send you into
orbijt

LNW Research Corp.

2620 WALNUT Tastin, CA. 92680
(U E] 8890 (714) had-5744
Baritoe ared sk doves nol meludord
I Boaonnd Soltware, In

Circle 266 on inquiry card.
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Pick a Pak of Peachware:

Peachtree Software™ has long been
a leader in the microcomputer soft-
ware field. Its quality and reliability
have made it the standard in business
software, and its documentation and
ease of operation have made it the
choice of users everywhere.

Now there’s a new look to Peachtree
Software. The look is Peachware
and it’s destined to change the way
you think about software.

The Peachware concept is simple:
give the user a complete solution to
his business software needs. How?
The Peachpak™

In our Peachpaks, we've put to-
gether integrated systems of related
packages —in accounting or word
processing, for example — to give the
user the most benefit from his micro
in his business functions.

The Peachpak 8 Accounting Series
—which includes General Ledger,
Accounts Payable, Accounts Receiv-
able, Sales Invoicing, Inventory
Control and PeachPay™ payroll —
gives you the quick response, accurate
results and timely reports you need
to maintain complete control of your
finances, the lifeblood of your business.

The Peachpak 9 Office Productivity
Series is centered on the PeachText ™
word processor (formerly Magic
Wand?®; we’ve improved it and like
the results so much we decided to put
our name on it) and includes the
PeachCalc™ Electronic Spreadsheet,
Spelling Proofreader, Mailing List
Manager and Telecommunications.
Peachpak 9 extends the Peachware so-
lution to all areas of the electronic office.

That’s not all. We've got Peachpaks
for different levels of accounting

needs, for vertical applications, even
one designed specifically for the
Apple 1I™ computer.

And we have Peachcare™ our
own approach to the critical problem
of after-sale support and service. It
runs the gamut from PeachTax,™
a subscription service to keep your
PeachPay package updated on changes
in tax requirements, to the Peachtree
Software Product Center, which
offers direct sales and software support
to the user.

We're bringing these services to
more people every day, both in the
United States and abroad, through
our network of almost 1,000 dealers
and Peachtree Software International,
headquartered just outside London.
We have more than 40,000 packages
installed worldwide, and the number
is growing rapidly.

Peachtree Software is picking up
its pace to meet the burgeoning needs
of micro users. It’s part of our effort
to make sure that, when it comes
time for you to pick your software,
you pick the leader. Pick a peach.

Peachpak™ 4 Accounting Series

Inventory
Payroll

General Ledger
Accounts Payable
Accounts Receivable

Peachpak ™ 40 Accounting Series,
Apple II Edition

General Ledger
Accounts Payable
Accounts Receivable

Peachpak™ 6 Client
Accounting Series

Client Posting and Accounting System
Passive Payroll

Inventory
Payroll

Please send me information on Peachware™ by Peachtree Software.

Name:

Peachpak™ 61 Property
Management Series

Property Management System
General Ledger

Peachpak™ 71 Sales Tracker
(COBOL)

Accounts Receivable and Sales Analysis
Inventory
Order Entry

Peachpak™ 8 Accounting Series

General Ledger

Accounts Payable
Accounts Receivable

Sales Invoicing

Inventory Control
PeachPay™ Payroll System

Peachpak™ 9 Office
Productivity Series
PeachText™ Word Processor
Spelling Proofreader

PeachCalc™ Electronic Spreadsheet
Mailing List Manager
Telecommunications

Circle 360 on inquiry card.

Apple 11 is a trademark of Apple Computer Inc.

Peachtree Software, Peachware, Peachpak, PeachPay,
PeachText, Magic Wand, PeachCalc, Peachcare
and PeachTax are trademarks of Peachtree
Software Incorporated, an MSA Company.

Copyright © 1982 Peachtree Software Incorporated,
an MSA Company.

Company:

Address:

State: Zip:

City:

I am a: [prospective dealer

[ user of software

Peachtree Software Incorporated an MSA company
3445 Peachtree Road, N.E. /8th Floor / Atlanta, Georgia 30326/ (404) 266-0673

www.americanradiohistorv.com
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Videodiscs in Education

Integrating the Computer and Communication

Technologies

Interactive videodiscs are entering the classroom.

Both the communications and com-
puter industries have achieved tre-
mendous growth but, for the most
part, have developed unmindful of
each other. Their disagreement over
legislation to deregulate the commu-
nications industry suggests both are
beginning to step on each other’s turf.
Now that the antitrust cases against
AT&T and IBM have been dropped,
some predict the two industries will
eventually coalesce into a new infor-
mation industry. The recent coming
of age of the videodisc, a product that
integrates both technologies, suggests
that the prediction may be valid.

Both the communications and com-
puter technologies have a long, and
perhaps sad, tradition in education.
Critics often refer to educational tele-
vision as a “failure.” That charac-

About the Author
Isaac I. Bejar is a Research Scientist at the
Educational Testing Service.

This article is based upon work supported by
the National Science Foundation and the Na-
tional Institute of Education under Grant No.
SED-8024465. (Isaac 1. Bejar and Spencer
Swinton, principal investigators.) Any opin-
ions, findings, conclusions, or recommenda-
tions expressed in this publication are those of
the author and do not necessarily reflect the
views of the National Science Foundation or
the National Institute of Education.
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Dr. Isaac 1. Bejar
Educational Testing Service
Princeton, NJ 08541

terization is probably not fair to
much of today's educational televi-
sion, but the early attempts were cer-
tainly affected by a lack of under-
standing of the medium. Some of the
early experiments on the effectiveness
of television as an instructional
medium were little more than com-
parisons of a live lecturer and a “talk-
ing head.” No wonder many of these
experiments showed “televised” in-
struction to be no better than live in-
struction.

Today, while less than inspiring ed-
ucational programs continue to be
produced, a fair amount of good edu-
cational television does exist. More-
over, the medium’s potential effec-
tiveness for educational purposes is
gradually being established as sug-
gested by the evaluation of Sesame
Street (see reference 1) and other pro-
grams.

The computer has also had a mixed
history in education. While the tech-
nology’s potential was realized by
some of the early innovators, the
realities of the marketplace prevented
the predicted boom of computers in
education (see reference 2). Because
software developers were not sure of
the market, they did not strive to pro-
duce the best possible product. This
led, in turn, to poor acceptance of the
software, which fulfilled the develop-
ers’ own prophecy.

www americanradiohistorvy com

However, the effectiveness of CAI
(computer-assisted instruction) now
seems established judging by the
results of several projects including a
large-scale field test being conducted
in Los Angeles public schools by the
Educational Testing Service for the
National Institute of Education. On
the market side, the cottage industry
that has provided educational pro-
grams is now beginning to be supple-
mented by established publishers.

Together, these trends suggest that
at last technology is gaining a foot-
hold in education, and because of
this, the videodisc may be more
readily accepted into the classroom
than television or computers.

Nevertheless, caution is necessary.
From a historical perspective, the cur-
rent educational application of video-
disc technology stands at a point
equivalent to the early years of edu-
cational television and CAI. The col-
lective results of current projects are
bound to have a significant impact on
the future of videodisc technology in
education. Therefore, the technology
must be given a fair chance to demon-
strate its effectiveness, which will be a
function of tangible factors, such as
the quality of the hardware and soft-
ware, as well as intangible factors,
such as the attitudes of teachers
toward technology. This article con-
centrates on the tangible factors by


www.americanradiohistory.com

“The best computer value in the
world today. The only computer
youw’ll need for years to come.”

s

AR

JOYSTICK
PADOLE
LIGHTPEN

ONOFF SWITCH

VIC-20%® VS. OTHER HOME COMPUTERS

COMMODORE W1 &

“THE WONDER COMPUTER
OF THE 1980s. UNDER #300?

— WILLIAM SHATNER

TRS-80"
Commodore | Atari TE* Color
Product Features VIC-20 400 99/4A Computer
Price? $296.95 | $399.00 | $454.00 | $399.00
Maximum RAM Memory 32K 16K 48K 32K
Full-Size Flat Full-Size | Calculator
Keybourd Style Typewriter Plastic [ Typewriter Style
Style Membrane Style
Number of Key: 66 57 48 53
Programmable
LJFuncuon Keys 4 0 0 0
Graphic Symbols
On Keyboard 62 0 0 0
Displayable Charucters 512 256 192 256
Microprocessor 6502 6502 [TMS 9900| 6809
Accessible
Machine Language YES YES YES YES
Upper/Lower
Case Charucters YES YES YES NO
Operates with all Peripherals
(Disk. Printer and Modem) YES NO YES YES
Full Screen Editor YES YIS YES NO
Microsoft Basic Standard N/A N/A $ 99.00
Telephone Moden $109.95 $399.95 | $450.00 | $154.95

*Menufucturer's susgested retail price Mar. 1, 1982
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MECARSSEITS TELECOMPUTING

WORD PROCES-

VICSUPER SARGONI PERSONAL EXPEN
AUEN CHESS NANCE SOR&TYPING  CALENDAR
T PRACTICE
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MIDNIGHT RADAR CARCHASE  CASINOSTYLE  SPACEMATH  LOAN& HOME
DRIVE/ROAD  RATRACE BLACKJACK MORTOAGE INVENTORY
RACE CALCULATOR
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JUPITER SUPERSLOT vic BIORHYTHM/ _ BLUEMEANIES SLITHER/ VIC-20 SUPER
LANDER AVENGER COMPATAGILITY  FROMOUTER  SUPERSLITWER  EXPANDER
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Read the chart and see why COMPUTE! Magazine' calls the VIC-20 computer
“an astounding machine for the price.” Why BYTE? raves: “...the VIC-20
computer unit is unexcelled as a low-cost consumer computer " Why Popular
Mechanics? says *...for the price of around $300, it's the only game in town that is
more than just a game." And why ON COMPUTING INC ? exclaims: “What is
inside is an electronic marvel. .. if it sounds as if I’'m in love with my new
possession, [ am.”

The wonder computer of the 1980s. The VIC-20 from Commodore, world’s
leading manufacturer of a full range of desktop computers. See the VIC-20 at your
local Commodore dealer and selected stores.

2 May '81 lssue 3 November “81 {ssue 4 Fall '81issue

btttk
Commodore Computer Systems BY-6 |
681 Moore Rd.. King of Prussia. PA 19406
Canadian Residents: Commodore Computer Systems }
3370 Pharmacy Ave.. Agincourt, Ont.. Canada, MIW 2K4

1 April *81issue

Please send me more informationon the VIC-20.
Name _ e ———— i

Address —

Cily — State Zipe——

—————————

Phone.

iy
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Clrcle 98 on Inquiry card.


www.americanradiohistory.com

exploring hardware-software con-
siderations and courseware (instruc-
tional or educational software) issues
and leaves the intangible factors for
another occasion and forum. An on-
going project concerned with apply-
ing videodisc technology to the teach-
ing of elementary mathematics has
provided a framework for the discus-
sion that follows.

Hardware-Software
Considerations

Our research is oriented toward the
development of individualized learn-
ing stations. That is, we envision an
environment where individual stu-
dents will have access to a computer
which, in turn, will control several
peripherals, including a videodisc
player. The video output from the
computer, both text and graphics,
and the video from the videodisc will
appear on a single screen. Input to the
computer will be through a key-
board, light pen, and eventually
natural speech.

Choice of computers: An impor-
tant principle in choosing a computer
system for an educational environ-
ment is to distinguish between devel-
opment and delivery systems. You
need a development system to facili-
tate authoring, i.e., the creation of
both textual and graphic materials
and the selection of audiovisual
materials. A delivery system need
only be capable of delivering and
managing the instructional materials.
In principle, you need a substantially
less expensive machine for delivery
purposes. Choose the development
system with an eye toward transport-
ing the results to a delivery system.
Because research takes time, often by
the time the project ends a new gener-
ation of hardware has emerged. With
luck, the emergence of the new gener-
ation will bring down the price of
what was the development system to
such an extent that you can justify it
as a delivery system, thus obviating
the need to transport everything to
the new machines.

ARBA Register

*online
with virtually
any computer."

— Do real time point of sale inventory control
RS232C intertace at 300 haud
—Standard asynchronous ASCI| code — e
—Time tested LSt circuitry
-$1295 sugqested retail—dealer pricing available

ARBA

FINE BUSINESS COMPUTING
890 E. ROOSEVELT
LOMBARD, IL 60148
312-620-8566
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Coming soon! Point of sale software.

Circle 34 on Inquiry card.
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This reasoning suggests that it
would be inappropriate to base re-
search and development effort entire-
ly on the current crop of computers
because they are now near the end of
their life cycle. For example, the
TRS-80 has definite limitations, such
as the difficulty of going beyond 48K
bytes of memory and implementing
standard operating systems, such as
CP/M. The Apple also has a serious
limitation in the use of a nonstandard
video signal, which makes it difficult
to integrate the video output from the
computer and videodisc. (As it turns
out there is a board from Video Asso-
ciates Lab that makes this possible,
but the board itself costs more than
the Apple. Also Adwar sells a black
box, the ARS-170, that brings the
Apple video signal up to National
Television Standard Code [NTSC]
standards.)

A second determining factor in the
choice of a computer is the availabili-
ty of software to facilitate the author-
ing process as well as the delivery of
instruction. Currently the most power-
ful authoring system that supports
both video tape and videodisc is the
University of Utah’s Video Course-
ware Implementation System (VCIS).
The system runs under UCSD Pascal
on a Terak 8510/a computer. We
chose the Terak-VCIS combination as
our development system because,
theoretically, with it you can use any
machine running under UCSD Pascal
as a delivery system.

The Terak is a 16-bit, medium-res-
olution (256 by 320), black-and-white
graphics computer based on the
LSI-11 processor. Qur system has
56K bytes of memory, two double-
density disk drives, one serial port, a
keyboard, and a display. The educa-
tional price was close to $8000. The
documentation is not extensive, but
over-the-phone technical support has
been excellent. Two operating sys-
tems are available for the Terak,
UCSD Pascal and RT-11. You can
upgrade the Terak 8510/a for high-
resolution color, but this costs several
thousands of dollars.

Choosing a videodisc player: Three
competing videodisc systems are on
the market today. These include the
RCA Selectavision, which is based on
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New from HIPLQT"
multi-pen plotting for as little as $1480*.

FCC class B tested.

The new HIPL@T DMP Series
6-pen option makes high perfor-
mance multi-pen plotting affor-
dable. It's available on the DMP 2,
3, and 4 models in the HIPLOT
family so you can enjoy the
advantages of multi-colored plots
on 8% “ X 11” (DIN A4) surfaces.
Of course, you also get the standard
HIPL®T range of capabilities such as
intelligence, controls, interfaces and
resolutions. There’s a model for vir-
tually every plotting application.

Big Performance in a Small Plotter
Since it's introduction, the

HIPL@T DMP Series has been rec-

ognized as the innovative plotter

TM Trademark of Houston Instrument.
" U.S. Suggested retail prices.
Centronics” registered trademark of
Centronics Data Computer Corp.

s I e
Liji@]j/viiz):ﬁz,

line which made low-cost, high
performance digital plotting a
reality.

Now, with our new 6-pen
option, there's an exciting new
dimension in the DMP Series’ ver-
satility. Imagine two standard
models with RS-232-C and parallel
interfaces, four intelligent models
with RS-232-C or Centronics®com-
patible interfaces, a choice of con-
trols, resolutions, and pen speeds.
Add to this the ability to plot with
6-pens on paper, vellum or mylar
(ideal for overhead projectors) and
you have the ultimate plotter
price/performance combina-
tion — the perfect choice for the
user or OEM.

\

houston
innirumant

SRR,

8-Pen Models Also Available

If you need a little more
capability, take a look at our new
8-pen option. It's available on the
DMP 5, 6, and 7 so you can have
8-pen multi-colored plots on
11”X 17" (DIN-A3) surfaces.

Why wait? Let us send you
complete information on this
breakthrough in affordable, multi-
pen plotting. Contact Houston In-
strument, P.O. Box 15720, Austin,
Texas 78761. (512) 835-0900. For
rush literature requests, outside
Texas, call toll free 1-800-531-5205.
For technical information ask for
operator #5. In Europe contact
Houston Instrument, Rochester-
laan 6, 8240 Gistel, Belgium.
Phone 059/27-74-45.

INSTRUMENTS & SYSTEMS DIVISION

Together..we'll create formormow,

BAUSCH & LOMB (P)

Circle 55 for literature.
Clrcle 56 to have representative call.
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personal computer

UCSD

p-System™IV-1

A superior implementation of the UCSD

p-SYSTEM is available NOW for your

IBM Personal Computer.

Network Consulting has added many

features which the professional program-

mer will find useful. These features are

not available from any other sources.

eHard disk support for Corvus, Tall Grass
Technology and others

*25% more floppy storage, without add-
ing or modifying hardware, retaining
compatibility with standard IBM disk-
ettes

eDouble sided/double tracking/fast
stepping floppy disk drive support

*RAM disk support (uses up to 512k RAM)

eAdaptable system support for adding
custom 1/O drivers

eRemote Terminal support

*XON/XOFF flow control for serial prin-
ters

eDisk write verification

eand more!

Standard p-System features Include:

eProgram chaining

eStandard 1/0 redirection (inciuding
command files)

eDynamic program overlays

eSupport for asynchronous processes
and concurrency primitives in Pascal

eFast Pascal, Fortran and Basic com-
pilers, all producing universal p-code
programs

oA powerful screen oriented editor that
runs in both programming and text
editing modes

e A Native machine Code Generator that
processes your Pascal, Fortran and
Basic programs to convert parts of
them to Native machine code

eDynamic runtime binding of separately
compile programs and units.

eTurtlegraphics for easy graphics dis-
plays

*Print spooler for background printing

e Symbolic debugger

e Extended memory support

e A |ibrary of program modules and other
utilities
48 HOUR DELIVERY — CALL NOW!

UCSD p—SYSTEM from
Network Consulting
The only serious choice for business

Dealer Inquiries Welcome
TM The Regents of the University of California

Network Consulting Inc.
A106 - 1093 W. Broadway

Vancouver, B.C.
Canada V6H 1E2
(604) 738-3500
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the capacitance electronic disc (CED)
system. In this system, the audio-
visual information is engraved on a
plastic disc and is picked up by a
stylus making physical contact with
the grooves of the disc. A second sys-
tem, produced by Matsushita-JVC, is
the video high-density (VHD) system,
which is also based on capacitive
pickup but, unlike the RCA system,
uses a grooveless disc that does not
have to make physical contact with
the pickup. Finally, there is the
optical-laser system which uses a
laser beam to pick up the audiovisual
information without making physical
contact with the disc. Actually, two
types of laser systems are available:
one, manufactured by Thompson-
CSF, is called transmissive, and the
other, manufactured by Sony,
Pioneer, Magnavox, and Discovision
Associates (DVA), is reflective. (Most
of DVA, formerly a joint venture be-
tween IBM and MCA, has been sold
to Pioneer. For convenience,
however, 1 will refer to DVA pro-
ducts in this article even though they
may now be marketed by Pioneer.)
The transmissive disc is soft, while
the reflective disc is rigid and requires
no special handling at all, thus mak-
ing the optical-laser-reflective-disc
technology the most congenial for ed-
ucational applications. I will focus on
the laser-reflective-disc technology.
The laser-reflective videodisc
players come in “consumer” and “in-
dustrial” models. The primary con-
sumer models are sold by Pioneer and
Magnavox and can be bought at dis-
count for less than $600. Both Sony
and Discovision Associates manufac-
ture and retail industrial players for
close to $3000 depending on what op-
tions you choose. Naturally, the in-
dustrial models are sturdier and have
more features. For one thing, they
have their own onboard microproces-
sor, a Z80 in the case of the Sony, and
an F8 Fairchild in the case of the DVA
unit. They also have 1K bytes of
RAM (random-access read/write
memory) for storing programs. Al-
though the players are not program-
mable in BASIC, the instructional
language is fairly straightforward.
The consumer videodisc players,
however, are not directly program-
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mable, but the Pioneer can be inter-
faced to a host computer.

We chose the industrial DVA
model. While it is currently out-
rageously expensive, chances are that
many of its features will find their
way to the consumer model. Thus, by
choosing a state-of-the-art machine,
we protect ourselves against some of
the problems mentioned earlier.

An important characteristic of the
industrial videodisc player is its abili-
ty to support two-way communica-
tion with the host computer. For the
Pioneer player, communication is
strictly one-directional. That is, the
computer can instruct the videodisc
player to perform a task, but no in-
formation regarding the status of the
player can be transmitted to the exter-
nal computer.

The Sony and DVA videodisc
players make information on their
status available. With the DVA
player three kinds of information can
be transmitted to the host computer:

e current frame number

e the contents of RAM

ethe player status (for example,
whether it's playing forward, search-
ing for a frame, etc.)

Of these, the capability of transmit-
ting the current frame number is most
important for instructional purposes
(more on this later). For the Sony
player, the standard port for commu-
nicating this information is a built-in
RS-232C, whereas for the DVA
player, it is a nonstandard parallel
port. However, DVA sells an RS-
232C interface that allows any com-
puter with a serial port to com-
municate with the player.
Integrating the computer and
videodisc output: While you can use
any computer with an RS-232C port
to communicate with either the DVA
or Sony player, unless additional in-
terfacing is provided, you will need
two displays, one for the video out-
put from the videodisc player and one
for the computer display. Two dis-
plays are more expensive and, in an
instructional setting, may have a dis-
tracting effect. Fortunately, a number
of firms have developed interfaces
that allow the computer and the
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Look What Apparat has
for your IBM Persone

8 Sy

Y A=kl

avallable

immediately:

*» 2 Dual Headed 40 Track Drives — (appears as
four) 640K of storage, software patch, easy
Internal mount. $630.00

* Combo Card — Parallel printer. ASYNC
communication (RS-232), and clock calendar
functions, uses only one slot. $279.00

* 2 Single Headed 40 Track Drives — 320K of
disk storage, easy internal mount. $450.00

* 48K additional RAM — 27 chips plug into
master PC board $75.00

* Add-on Memory Card — (uses 64K dynamic
RAM chips), 64K — $425.00, 128K —
$525.00, 192K — $625.00, 256K — $725.00

* Prom Biaster — Programs most 1K to 4K
EPROMS of 25XX and 27XX single or
multivoltage, personality modules, read/write

~ software. $149.00

< Apparat Qame Diskette —
$24.95

+ Clock Calendar — Features
seconds, minutes, hours, day of
week, date, month and year,
backup battery, leap year and
crystal time base. $129.00

* Prototype Card — 3.5 by 8 inch wirewrap
holds 150-14 pin dips. $29.95

* RQB Color Monitors — Includes cable, 16
color modilfications, NEC — $1,095.00,
AMDEK — $899.00, TECO — $699.00.

* 3rd and 4th Add-on Drives — Expansion
cabinet and IBM compatible drives, cabinet
and 1 drive — $499.00, two drives — $749.00

* 64K Hardware Print-Spooler — Paraliel printer
adapter, buffers 13 minutes of output at 80
characters/second. $399.00.

* EPSON MX Printers — MX-80 (with dot

N Apparat.inc.

4401 So. Tarmarac Parkway, Denver, CO 80237

"ON GOING SUPPORT FOR MICROCOMPUTERS”

Clrcle 28 on Inquiry card.

Computer.

e

« Verbatim Datallfe
Diskettes — (5-1/4" 40 track,
box of 10) $24.95
* 16K Memory Kits (9 chips) —
$25.00
+ 5-1/4" Flip-Sort — $21.95
+ 5-1/4” Plastic Library Case — $1.95

Apparat will continue to develop add-on
products for your IBM Personal Computer. Call
today for more information. Dealer inquiries
welcome.

(303) 741-1778

IBM Personal Computer |s a rademark of IBM.

R

(303) 741-1778
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TERAK MONITOR

VIDEODISC PLAYER

B/wW CAMERA

C:

COLOR MONITOR

GEN-LOCK

SEG

Figure 1: System used to produce photo 1. This arrangement can be used to overlay text
and graphics that appear on the Terak monitor over the video output from the videodisc
player. The black-and-white camera and the videodisc are synchronized through the
special-effects generator (SEG). The composite video from the videodisc is sent to the gen-
lock input of the SEG, which in turn locks the sync of the black-and-white camera.

Photo 1: An example of text keyed over another video source. A black-and-white Sony
video camera (AV(C-3250) was pointed at the Terak screen. The camera was syn-
chronized to the videodisc with the Sony special-effects generator (SEG 1-A). The out-
put was displayed on a Sony monitor (VM-2150).

videodisc player to share the same
display. Some of these firms are listed
at the end of this article. These inter-
faces not only control the videodisc
but also switch, under computer con-
trol, between the two video sources.

A still higher level of integration re-
quires not only that the computer and
videodisc share the same display but
that both video signals be shown
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simultaneously. In an instructional
setting, this opens up a new dimen-
sion for courseware development, For
example, the same video segment
could be used for different purposes
by “overlaying” different text and
graphics. One approach to accom-
plishing this integration combines the
two video signals, while the other
approach dumps the computer
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screen, much as one would dump the
computer screen to a plotter, into an
interface that regenerates the screen
and superimposes it on the videodisc
output.

The crudest implementation (see
figure 1) requires a black-and-white
camera capable of accepting external
sync and a special-effects “keyer.”
The special-effects keyer locks itself
to the sync pulses from the player.
The black-and-white camera, in turn,
accepts sync from the special-effects
keyer. As a result the black-and-
white camera video output (which is
a replica of what is being displayed
by the computer, be it character or
graphics) and the videodisc video
output are in perfect sync. The inter-
nal circuitry of the special-effects
keyer takes care of integrating the
two video signals. Because the keyer
is constantly integrating the two
signals, to display one or the other, it
is necessary to blank the correspond-
ing screen.

The results of the approach are illu-
strated in photo 1, a picture of the
color-monitor screen. The still is from
Infinity Factory, an educational series
very popular in schools and recently
put on disc by the U.S. Office of Edu-
cation., (I'm grateful to Dr. Frank
Withrow for providing the set of
discs.) The fractional numbers were
overlaid with the setup illustrated in
figure 1. The readability of the num-
bers is not great because the regular
character set was used. You can use a
“wide” character set yielding 40 in-
stead of 80 characters per line to im-
prove readability.

You would need a monitor, the
black-and-white camera, and the spe-
cial-effects keyer to implement this ap-
proach—a cumbersome arrangement.
On the other hand, this setup can be
used with any computer and is fairly
inexpensive.

An improvement upon the config-
uration shown in figure 1 is to bypass
the black-and-white camera by feed-
ing the computer video directly into
the special-effects keyer. Because com-
puters are not designed to accept exter-
nal sync, this is far easier said than
done. As you might suspect, the key
to the problem is synchronizing the
computer and videodisc video output.
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Planning an on-time, on-budget proj-
ect has always been hard work. But
our new VisiSchedule™ program can
help you and your personal computer
make short work of it.

The VisiSchedule programis a
fast and easy way to control projects,
level resources, meet deadlines, and
beat cost targets.

The VisiSchedule program
instantly shows you the critical path
among your project’s tasks. It allo-
cates all costs and personnel, and
specifies earliest/latest start dates,
slack times, holidays, prerequisites
and deadlines for each task. And it
produces summaries, time charts,
and milestone reports for
management.

You can actually develop your
project as you enter data, investigate
tradeoffs between manpower, costs
and time. Ask “what if?”. .. add,
move, slip or change any task, skill
level or cost, and the VisiSchedule

© 1982 VisiCorp

program automatically displays the
impact of your changes. This makes it
a snap to keep schedules and costs
current, too.

While the VisiSchedule program
does a lot by itself, it can do even
more for you when used with other
Visi™ programs. That’s because
they're all inter-related, just like your
needs and tasks, to give you a fully
integrated solution. For example,
automatically transfer the cost data
to our VisiTrend/Plot™ program
and analyze cause-and-effect
relationships. Then instantly
plot the results in charts and
graphs for better
communication.

In addition, our
series includes the
VisiCalc®
VisiFile,™
VisiDex,™
VisiPlot,™
VisiTerm™

and Desktop/PLAN™ programs.

Ask your retail computer store
salesperson for a demonstration of the
VisiSchedule program. Discover how
easy it is to make short work of plan-
ning and budgeting all your work.

VISISCHEDULE'FROM
VISICORP

PERSONAL SOFTWARE™
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CONCURRENT CPM-86
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DO MORE THAN
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Another productivity breakthrough
from the creators of CP/M.

I you have to wait impatiently {for your microcompuler m#ﬂc e
finish a job before moving on to another task, youncedoot
Concurrent CP/M-86. Digital Rescarch introduces s
new software technology to increase the producti ‘% A
vity of 16-bit microcomputers, including IBM's =
Personal Computer!

Using Concurrent CP/M-86, you can run several
programs simultancously, switching instantly from
one program to another. For the first time you can
write text while printing other documents. For the
first time you can see directories without leaving
your application program. For the first time you
can edit programs while your computer compiles.
Concurrent CI’/M-86 is the best investment you
can make in microcomputing, because it multiplies
the value of your hardware, it lets you use all the
CP/M-86 compatl'ible programs, and if you're develop-
ing software, it insures that you're on the crest of the
~ hottest new wavelin the business. el
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Available on
IBM Personal_Computer

Single-User with
Background Consoles

Real-Time Control

Password Protection

Time and Date Stamps

Record and File Locking
! Local Area
Network Support

¥ Shipped with Editor, !
Assembler and Debugger -
1 Megabyte ‘ '
Memory Management

| Winchester Disk Support

CP/M File Compatible

RS s ADDITIONAT FEATURES: s
BM e e 32 Megabyte lf_ije apacity ¢ T =,
%lu : il 512 Megabwfe Disk Capacity e ATl

B 4 ¢ Real-tiffie message passing nucleus essentl

i-tasking, data commumcahon and
rial control applications.

¢ Supported by existing CP/M
languages.
¢ Upward compatib
ademark of Digital Research Inc.
Pnt CP/M-86, and the Digital Research iogo
Of Digital Research Inc.
¥ s a trade name of International Business

¥, Corp.
S a trademark of Bell Laboratories,

-86 is a trademark of Intel Corporatior.
© Copyright 1882 by Digitai Research

Circle 159 on inquiry card.
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To appreciate the problem, remem-
ber that television images, like movie
images, are created by rapidly display-
ing frames. For movies, 24 frames per
second is the standard; for television
the standard rate is 30 frames per sec-
ond. Whereas for film the frame is a
piece of celluloid, for television a
frame consists of an electronically
created image displayed for 1/30 of a
second. That image is “painted” on the
screen by an electron gun, the input to
which is a video signal that could have
originated at a video-tape player,
videodisc player, or camera. This elec-
tron gun paints one line at a time on
the screen. A frame consists of 525
lines; however, for technical reasons
(see “A Simplified Theory of Video
Graphics, Part 1” by Allen Watson III,
November 1980 BYTE, page 180), the
painting is done in two fields. The first
field consists of the odd-numbered
lines, while the second consists of
even-numbered lines. This is called in-
terlacing.

By now you are wondering how the
electron gun knows to jump to the
next line as well as to the beginning of
the screen when a field is completed.
Horizontal and vertical sync pulses
provide this information. The hori-
zontal sync pulse tells the gun to jump
to the left uppermost corner of the
screen. Because there are two fields per
frame, two such pulses occur in the
video signal comprising a frame.
Similarly, the vertical sync pulse tells
the gun to go to the beginning of the
next line. Two video signals are syn-
chronized when their vertical and
horizontal sync pulses occur at the
same instant.

To my knowledge, no available
computers or video boards accept ex-
ternal sync. Moreover, manufacturers
of personal computers have done
away with interlacing to cut costs.
Thus, the sync pattern of a standard
(i.e., interlaced) video signal is in-
herently incompatible with the sync
pattern of most computers. Much to
our chagrin, we found this to be true
of the Terak also. However, we are ex-
perimenting with a modification to the
Terak video circuit to get around this
difficulty, as well as to have the Terak
accept external sync.
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The second approach to integrating
computer and videodisc output is to
digitize the contents of the computer
video and send it over to an interface
(which in reality is another computer).
The interface has its own video cir-
cuitry that accepts the sync signals
from the videodisc and regenerates the
computer video. Syntec is one manu-
facturer that uses this approach. The
results are very good but expensive.

Software Issues

Software is important in integrating
videodisc and computer technologies.
One issue, discussed by Dr. Thomas
DeFanti in the November 1980 BYTE
(see “Language Control Structures for
Easy Electronic Visualization,” page
90), is the need for control structures
in a computer language to support
"“electronic visualization.” A second
issue is software portability.

DeFanti argued that existing com-
puter languages do not contain control
structures capable of creating and
manipulating electronic images in real
time. Likewise, the software support
for videodiscs in education often lacks
this capability used for overlaying
video (as I just discussed) and for per-
mitting responses on the part of the
student other than choosing from a set
of alternatives. A

For example, in the teaching of frac-
tions students are expected to learn the
symbolic and pictorial representation
for fractions. A common procedure is
simply to show circles and bars
colored to different degrees corres-
ponding to various fractions. Using a
videodisc player, a possible improve-
ment would be to allow the student to
construct an appropriate circle or bar.
This could be accomplished by show-
ing a sequence of 100 frames in which
each frame has an additional 1 percent
colored. The student would be in-
structed to single-step back and forth
within these 100 frames to the frame
that has, say, one half of the object
colored. At-that point, the student
could indicate his choice by pressing
Return. The program, in turn, would
determine what frame the videodisc
player was on. If it were on the fiftieth
frame, the answer would be scored as
correct.
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This same procedure could be im-
plemented using computer graphics,
but the program would tend to be
hardware specific. By contrast, the
software to communicate with the
videodisc player can be more
transportable. Moreover, video stills
can be made more realistic. For exam-
ple, the above sequence could be done
with a child pouring a liquid into a
container. The student’s task then be-
comes to locate the frame that corre-
sponds to, say, a half-filled container.

To use a videodisc in this fashion, as
opposed to using it as a repository of
visual segments, requires underlying
software to exploit the capabilities of
the videodisc. I have developed a
series of Pascal procedures that sup-
port most of the commands the DVA
player is capable of responding to, in-
cluding single-stepping back and forth
as required by the examples given
above. The procedures appear in
listing 1. It assumes that the computer
and the videodisc player (DVA model
PR-7820-2) are linked through DVA's
universal interface (UEI).

The program supports communica-
tions to and from the host computer
and the UEI, including the following:

e Commands to the videodisc player,
such as STOP, DISPLAY FRAME
NUMBER, TURN AUDIO on TRACK
2 OFF, etc. Some commands have
arguments associated with them, and
they are sent as well.

e Requests for information from the
videodisc player: current player
status, current frame number, and
contents of memory.

e Commands to the UEL. The com-
mands used most often are ‘D1’, which
establishes communication between
the UEI and the computer, and D2’,
which requests the interface to echo
back commands that are sent to it.

The program also employs an excep-
tion status to indicate communication
problems.

The program can be easily turned
into a library unit and thus be made
available to other programs. If, for ex-
ample, you had a Pascal-based Pilot
interpreter, you could then add video-
disc commands to Pilot. (It is my
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SYSTEMASTER

The Next Logical Step

Teletek FDC-1, The First Step
A CPU, floppy disc controller
and I/0O all on one board.
Until SYSTEMASTER® the
most powerful IEEE-S-100 board
on the market.

Teletek SBC-I, The Second Step
A hoard designed for use in high perfor-
mance, multiprocessing systems. SBC-I
combines its own CPU,serial and parallel

ports, 128K of segmented memory and FIFO.

SYSTEMASTER® Features:
 Floppy controller: controls mini and/or
maxi drives; variable independently-
adjustable pre-write compensation.
. « CPU: 4MHz Z80A
« Two RS-232C ports.
2 « Two full parallel ports.
LW - 64K bank-selectable memory
variable from 32K to 60K.
; Remaining memory is fixed at top of
64K address space.

SYSTEMASTER®, The Next Logical Step P DMA:. allows transparent data .transfer to
- h floppy disks and other devices without

Teletek’s newest product — a breakthrough in S-100 CPU wait stat

board design. SYSTEMASTER® is a complete system. il G

No other boards are required. It doesn’t even require * Relocatable EPROM/ROM/PROM: 2K, 4K or 8K
a bus! with deselect capability.

+ Real-time clock.
But, when used with an S-100 bus, SYSTEMASTER® « Operating systems available: Digital Research
has even more capabilities. You can readily expand or Turbodos.
to multi-user or multi-processor systems using + Parallel ports may be connected to Teletek’s PSC
SYSTEMASTER® as the master board. board for RS-422 capability.

TELETEK

9767F Business Park Drive  Sacramento, CA 95827 (916) 3611777

Circle 445 on Iinquiry card.
© Teletek 1982
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Circle 183 on inquiry card.

ERG/68000

MINI-SYSTEMS

[ Full IEEE 696/S100
compatibility

HARDWARE OPTIONS

] 8MHz or 10 MHz 68000 CPU

[J 4-8 RS232 Serial Ports

[J 64K STATIC RAM (70 nsec)

[0 256K Dynamic RAM, with full
parity

[J 8" D/D, D/S fioppy disk drives

] 5sMB-32MB hard disk drives

[J Full DMA host adaptor

[0 20MB tape streamer

[ 10 to 20 siot backplane

[] 30 amp power supply

SOFTWARE OPTIONS

[J 68KFORTH' systems language
with MACRO assembler

[] Fast Floating Point package

(] Motorola’s MACSBUG

[ IDRIS? operating system with
C,PASCAL, FORTRAN 77,
68K-BASIC' compilers

Trademark 'ERG, Inc.
Whitesmiths

30 day delivery
with valid Purchase Order

OEM prices available
For CPU, Integrated Card Sets
or Systems.

(el

Empirical Research Group, Inc.
P.O. Box 1176
Milton, WA 98354
206-631-4855

90  June 1982 © BYTE Publications Inc

understanding that the next release of
Apple Pilot will support communica-
tion with a videodisc. Also, the Inter-
national Institute of Applied Techno-
logy has announced a CP/M-based
Pilot that supports videodisc
commands.)

Because, inevitably, different
schools will have different computers
and because software development
costs are constantly growing, you
should develop software that can be
run on a number of different com-
puters. The UCSD operating system

Text continued on page 96

Listing 1: Pascal procedures for controlling the DVA PR-7820-2 videodisc player through
DVA's universal interface. The program is written in UCSD Pascal for the Terak com-
puter and allows the computer to communicate in both directions with a DVA player.
Specifications for writing the program were derived from two manuals from DVA (see
vendor list).

[*iiii*iii**i*iiiiiiiiii*ii*ii***iiiiiiii**iiii**iiii*iiiiiii**iiiiii*iiiiii}
CONST

CR=13;{ CARRIAGE RETURN}
LF=10; { LINE FEED }
Cs=12;{ CLEAR SCREEN }
LFR=4;
TYPE
STR4= PACKED ARRAY[O..LFR] OF CHAR;
STR1= PACKED ARRAY[O..l1] OF CHAR;
VAR
ERROR: STR1;{ERROR CONTAINS THE ERROR ISSUED BY UEIL.}
FRAME: STR4; {CONTAINS THE ARGUMENT NEEDED BY SOME COMMANDS.}
COM: CHAR; { HOLDS THE VIDEODISK COMMAND}
FRAMENO: INTEGER; {FRAMENO IS THE VALUE RETURNED IN RESPONSE TO}
{THE DUMP FRAME COMMAND.}
FRLEN: INTEGER; {FRLEN IS THE NUMBER OF DIGITS IN FRAME.}
RWS: STR4; {WORK STRING TO RECEIVE BYTES FROM UEI.}
TWS: STRL; {WORK STRING TO TRANSMIT TWO BYTES TO UEIL.}

A ek ook ko ok ok ok ok ek ko ok kR kA ko ko ok )
FUNCTION READCHR:CHAR;
{ Reads one character from the keyboard.}
VAR
X: CHAR;
BEGIN
READ(X);
READCHR:=X;
END;
(At deede ek ek ek kAR kAR kAR ko ok ek kok )
PROCEDURE READFR(VAR FR:STR4;VAR LEN:INTEGER);
{Reads a frame number from the keyboard.}

VAR
I: INTEGER;
X: CHAR;
BEGIN

FOR I:= O TO LFR DO
BEGIN FR[IL]:=" ~;END;

I:=0;
REPEAT
X:=READCHR;
IF (ORD(X)>=48) AND (ORD(X)<=57) THEN
BEGIN FR(L]:=X;L:=I+1; END;
UNTIL (EOLN) OR (I=LFR+l);
LEN:=I;
END;
{ A e e o e ok e e e Ao sk ok ok Aok sk ok ok ok ks ko ok ok )
FUNCTION HEXDEC(X:CHAR):INTEGER;
{ Converts hexadecimal character to hexadecimal digit.}

BEGIN
CASE X OF
©0°,717,727,737,74°,757,767,77°, 78", 9" : HEXDEC: =ORD(X)~48;
“A°,"B°,°C”,°D",E","F~ :HEXDEC: =ORD(X)~55;
END;
END;

{ ARk otk Rk ok Aok ok Ak Rk Ak ok koA ok ok ok ok ok ok ok Ak ok |
PROCEDURE FRAMECON (VAR NUMBER:INTEGER);

{ Converts frame number from hexadecimal to decimal.}

VAR

I,C: INTEGER;

TEMP: PACKED ARRAY[O..3] OF CHAR; Listing 1 continued on page 92
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The MultiMode Printer with
The Magnificent Fonts

MultiMode Printer
Offers Flexibility

The*Beautiful”’Font

See us at NCC Booth #4516.

Circle 378 on inquiry card.

. . . At a Sensible Price—$1,995 (Qty. 1)

“Flexibility’” means instantaneous call up of any of this trend-
setting machine’'s many features whether for word processing,
data processing, graphics or forms generation. Using either of the
two built in interfaces, an external keyboard or downloading
from your computer, you can program the Qantex Model 7030 to
do more.

Compare the ""“Beauty' of our printed letters for the word process-
ing fonts which include Cubic, Trend, Spokesman, Courier, ltalics,
Script, OCR-A, APL, Scientific plus downloaded fonts from your
computer. Draft copy modes include 8 resident fonts — U.S.,
U.K., German, French, Spanish, Swedish, Finnish, Norwegian and
Danish.

Other features include high resolution graphics — 144 x 144,
single pass and double pass word processing, and 180 cps data
processing modes and user defined formats.

Operator initiated, the MultiMode printer provides a complete
printed status report of operating parameters and diagnostics.

For more information, or a demo, call us about the new Qantex
Model 7030 MultiMode Printer.

anteX Division of North Atlantic

60 Plant Avenue, Hauppauge, NY 11788
(516) 582-6060 (800) 645-5292

*Registered Trademark of North Atlantic Industries

www americanradiohistorv com
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Circie 93 on inquiry card.
Listing 1 continued:

Annouan.ng P RENe[3) =RiS (2]

TEMP[2]:=RWS[3];

- i TEMP[1]:=RWS[0];
NUMBER :=0;
FOR I:= 0 TO 3 DO
UESD p-System.. [
™ C:=0;

CASE I OF
0: C:=1;
1: C:=16;
Features 3 Cilpe,
® Full p-System compatibifity. 3: C:=4096;
® No changes reguired to current END;
application programs. NUMBER: =NUMBER + C*HEXDEC(TEMP[I]);
Up to 4 users and 3 printars END;
simultanpously. END;
Full upward support of future UCSD { Ao ek e kR Rk &k Ak Ak |
p-System. ) PROCEDURE COMMAND(X:CHAR); FORWARD;
F';Mn!;tmm with ouer 100 PROCEDURE ERRORCHK;
Instaklathons. { This procedure may be useful for debuggin {fcati bl ith UEI.
Auto-start of application programs for BECIN P Y vBging communication problems w )
gach user, : % UNITCLEAR(8);
Remote Diagnostic capability. UNITCLEAR(7);
Hiph speed ra-sntrant interpreter. RWS :=~ -
High speed buffered disk and terminal TWS:="EA”:
/0. ; UNITWRITE(8,TWS, 2);
Full memory available per user, UNITWALT(8);
:‘::‘:ﬂf”k makes use of any extra WRITELN( “FINICED WRITING”);
Hard disk mapping with privac R
pRing privacy UNITWAIT(7);

protection for usars.

Intar-user communication and
resource sharlng ono
® Xon/Xoff printer protocols, AL (UL

Future Enhancements "R

ERROR[1]:=RWS[1];
» Netwaorking.

ERROR[2]:=RWS[2];
& Dats communication intrinsics.

WRITELN(“FINISHED READING”,RWS);

WRITELN(” UEI HAS DETECTED ERROR ~,ERROR,“SEE PAGE 2-16.7);
END;

* Ewtended mamory support for large
Code pools,

# Extanded File System.

Present Implementation

e ALTOS 57, B” and 14" Winchester

systoms. . VAR L : INTEGER;
* For future implementations,

END;
{iiiittiiiiiiiiiiiitiiiitiiiiiiitiiii*tiiiiiiiiiitii*iii*i*iiiiiiitiiii*}

PROCEDURE SENDFRAM(FR:STR4 ;LEN: INTEGER);
{ Converts frame number to code expected by UEI.}

consult Dynamic Control Systems. ggglg:_o 10 LEN-1 Do
Pﬂlﬂiﬂg BEGIN

TURNKEY — 435,00 RS

FULL SYSTEM — $925.00 1% 1 TWS s~ OF "

“27:TWS:="8F~
“37:TWS:="4F~

For information contact: 747 :TWS:="2

F
DEALER ENOLIRIES INVITED :
F
57 :TWS :="AF”
F
F
F
F

-

dynamic - mig a1
control L

systems £w;

-

-

i UNITWRITE(8,TWS,2);
Sta. 204, 1I662 - 1024 fua UNITWAIT(8);
Surrey, B.C. Conadn, V3T 1YE END;

(604) 585-0655 (eRaoRon; )

{iitiikkiiiitiiiiitiiiiiitiiiiiiiiiitiiiiiitiiitiiiitiiiiiitiiiitiiiiiiiii)

PROCEDURE LINK;
{ Initializes communication with UEIL.}

LATE BREAKING NEWS! :Eg'}gLN(‘ENTERINBG LINK”)

Market proven POP-11™ Application UNITCLEAR(8); ’

Development System soon will be available TWS:=7DO"; ’

for the UCSD p-System. UNITWRITE(8,TWS,2);

UCSD p-Systom is & wademarh of the Regests ol the UWN;T:“}:.ESB)’

University of Califormia UNI'E‘WRITEZB ™S, 2);

POP-11 & a tradomark of Digital Eqwipmant UNITWAIT(B); Peh Listing 1 continued on page 94

Corparation
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There are a lot of fine names in microcomputers. But there's
only one name in software to remember. MicroPro. Because
MicroPro has taken the best ideas in business software and
put them together to make the MicroPro Software System™—
a family of software products that work together on your
computer, whether it's an Apple™I, TRS-80"Model 11, Heath/
Zenith H/Z-89, Xerox™820, or more than 100 other brands —
and soon the IBM® Personal Computer.

Software makes the difference.

The key to getting the most out of your computer is the
software you use. And the Software System is designed to get
the most out, faster. The Software System is our new name
for the MicroPro family of software products, each remarkably
powerful and versatile — and even more so when you com-
bine them.

The products: WordStar™ (word processing), MailMerge™
(WordStar option — personalized form letters and other
file-merging uses); SpellStar” (WordStar option — spelling
checker); DataStar™ (data entry and retrieval); CalcStar™
(electronic spread sheet and financial modeling); SuperSort®
(sorting, selecting, and merging); and WordMaster* (video
text editing).

More solutions, less work.

The Software System enables you to use your micro-
computer to its fullest with less ime and effort. That's
because, for one thing, most MicroPro products have
similar methods of operation, so it's easier to move
from one product to another. And they readily adapt
to your way of doing business, instead of forcing you
to make changes to fit a rigid software package, like
you have to do with many other software products.
Most important, you can combine MicroPro products’ infor-
mation and abilities. The result: a lot more ways to make your

YOU PICK
" THE COMPUTER,
MICROPRO
MAKES IT PERFORM.

business more productive than youd get from just using each
product by itself.

The System doesn't stop.

Count on MicroPro to keep expanding the Software
System with new products that make it even more useful and
powerful in your business. Coming this year: a series of
in-depth accounting packages; InfoStar"a powerful report
generator and partner to DataStar; and StarBurst} a new kind
of software that will link our products together into an even
friendlier and easier to use package.

If you're shopping for a computer, we recommend you
shop for software even more carefully. After all, there are a lot
of good hardware systems to choose from. But theres only
one Software System. From MicroPro.

To get our brochure on the MicroPro Software System,
visit any of our 1200 dealers around the world.

Or phone toll-free 800-227-2400, ext. 933.

(In California 800-772-2666, ext. 933.)

SpaliStnr

-

Datastar

SOFTWARE
THAT MEANS BUSINESS™

(MicroPro)

INTERNATIONAL CORPORATION

MicroPro Apple software requires a CP/ M-Z-80 adapration device. Apple is a trademark of Apple Computer Inc. TRS-80 is a trademark of Tandy Corp. Xerox is a trademark of Xerox Corp. Heath/ Zenith
is a trademark of Zenith Data Systems. IBM is a trademark of International Business Machines Corp. © 1982 MicroPro International Corp. All rights reserved.
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Circle 103 on inquiry card.

INTELLIGENT
PRINTER
INTERFACE

Free Your Computer from the
Mundane Task of Printing ¥

AthiAar Seoit) catiovait

GRS
- = -

Imagine being able to use your
computer seconds after beginning an
extensive printout.

Visualize your printout with page’
breaks, page numbering and titles,
margins of your choice, indented .
carryover lines, on any size paper

Appreciate the time and money you
will save by not waitipg for your
printer. :

SooperSpooler, a buffered printer
interface, maintains control over your
printer while you go on using your
computer for more productive
activities. Eliminate waiting while your
printer pecks through a long
document. SooperSpooler accepts

- information from your computer at up
to 3000 characters per second and
feeds it to your printer as fast as it can
handle it—without using any of your
computer’s memory or time!

SooperSpooler features include:

16K Memory (62K opti%l)
Buffer Status Readout B
Space Compression '
Pagination

Single Sheets

Headers and Page Numbering
Indentation on Carryover, Lines
Self Test Routiné™ -
Features also Software Controllable
Plugs into Most Computer Systems
16K Parallel [/O Unit—$349.00!
Serial 1/O Option—$95.00

46K Memory Option—$159.00

* %% 9 000000000

SooperSpooIeTrMby Compulink —
The missing link that gives your
microcomputer mainframe printing.

COMPULINK

CORPORATION

l§40 Industrial Circle
Longmont, CO 80501 (303) 651-2014

-

4

T0

Send for brochure”
Dealer inquiries welcome
Call for information: 800-525-6705

94  June 1982 © BYTE Publications Inc

Listing 1 continued:
WRITELN(“LEAVING LINK”);

{ERRORCHK ; }
END;

{**************************************************************************}

PROCEDURE PRINTMEN;
{ Prints a menu of commands.}

BEGIN
{WRITELN(CHR(CS)); CLEAR SCREEN}
WRITELN(”~ a RECALL k DUMP RAM u STEP FWD )
WRITELN(® b CLEAR 1 DUMP FRM # w SEARCH D H
WRITELN(® ¢ RUN/BRANCH m DUMP PLYR STATUS x INPUT B H
WRITELN(” d WRITE PROG n END PROG y REJECT )
WRITELN(”~ e FRM DSPLY OFF o DEC REG z SLOW REV DH
WRITELN(® £ FRM DSPLY ON p FRM DSPLY TOG. 1 STOP “);
WRITELN(~ g AUDIO 2 OFF q SLOW FWD 2 AUDIO 2 TOG s
WRITELN(®~ h AUDIO 2 ON r AUTO STOP 3 PLAY s
WRITELN(® {1 AUDIO 1 OFF s AUDIO 1 TOG 4 STEP REV DH
WRITELN(~ 3J AUDIO 1 ON t STORE 5 LOAD DH
WRITELN(” 9 TO END SESSION D H

END;

{************************************************************************}

PROCEDURE SENDCOMM(X:CHAR);
{ Preprocesses commands to player.}
BEGIN

CASE X OF

“a”,”b",”¢”,”d”, t","x","1°: WRITELN(~ COMMAND NOT IMPLEMENTED.”);

’e’,’f’,’g’.’h’.’i’,’j’,’k’,’l’,’m’,’n’,’

o . —l,‘ . -g” . “u° . ‘l'— . - . oge . “4° . -5 ,l

WRITELN( “ENTER FRAME NUMBER FOLLOWED BY RETURN.”);

WRITELN( “FRAME AND FRLEN ARE”,FRAME,FRLEN);

“9~ : COMMAND(X);

‘q”, r","w”,"2":BEGIN
READFR(FRAMF,, FRLEN) ;
SENDFRAM(FRAME, FRLEN);
COMMAND(X);

END;
END;
END;

{************************************************************************}

PROCEDURE COMMAND;

{ Translates commad to expected code and tranmits it to .}

BEGIN
WRITELN(” ENTERING COMMAND PROC.”);
UNITCLEAR(7);UNITCLEAR(8);
TWS:=" ~;
RWS :=~ -
CASE X OF
“e”:TWS:="E3”
“f£7:TWS :="E4~
“g”:TWS:="E5°
“h”:TWS:="E6~
“17:TWS:="E7"
37 :TWS:="E8~
“17:BEGIN
TWS:="EA”;
UNITWRITE(S,TWS,2);
UNITWAIT(8);
UNITREAD(7 ,RWS,4);
UNITWAIT(7);

we we we we

.
’
.
’

WRITELN(”THE FRAMENO IS”,RWS);

FRAMECON(FRAMENO);

WRITELN(® THE DECIMAL FRAME NO IS

END;
“m” :BEGIN
TWS :="EB”;
UNITWRITE(8,TWS,2);
UNITWAIT(8);
UNITREAD(7,RWS,4);
UNITWAIT(7);

“,FRAMENO);

WRITELN(“THE PLAYER STSTUS IS”, RWS);

END;

www americanradiohistorvy com

Listing 1 continued on page 96
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SPRINT 9

Switch selection of
interface parameters
and forms handling
allows simple OEM
system integration.

j <

Automatic propor-
tional spacing, with-
outdecreasing sys-
tem throughput, sets
" the newstandard for
print quality.

To cut service costs
and reduce adjust-
ments. the exclu-
sive Keviar® belt is
strongerand lighter
than steel, with vir-
tually no stretch.

STANDARD OPERATOR
CONTROL PANEL.

For the highest ac-
curacy in the history
of daisywheel print-
ing, our Microdrive™
. carriage drive mech-
anism has no cables
or pulleys.

Test drive ™
ourhotnew ™
daisywheelers.

If you've always wanted letter- allty -
rinting from your DP system CLut thecost ' " 4 CONTROL PANEL.

Eas put you off, then a SPRINT 9 is for you. -

Now you can have the same high quality print— -

usually only available on word processing systems—at

prices that will let you forget all about dot-matrix terminals.

With speeds of 45 and 55 cps (average English text, not burst

rate), ﬁe reliable high performance of SPRINT 9 terminals leaves

the crowd behind. Prove it to yourself with a test drive.

Call or write Qume at (408) 942-4000. 2350 Qume Drive,

San Jose, California 95131. , A Subsidiary of [T

Circle 383 on Inquiry card. See us at NCC Booth #7119
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Circle 189 on inquiry card.

DISCOUNT

LINE

1-800-528-8960

GUARANTEED
LOW PRICES

APPLE CAFADS
16K RAM — §99 280 CARD — $210
Videx Card — $248  Smart Term — $268
Graphic Card — $88 Clock CARD = $120

ALTOS
8000-2 — $2675 8000-15 — $3850

ANADEX
9500 — %1200 9501 — $1200
ATARI
400-16K — §399  200-16K — $850
410 — $79 810 — $420
825 — §569 860 — §167
C~-10TH
F-10P — $1380 F-10S — $1525
DATASOUTH
DS120 — $595 DS180 — $1259

(=]

B30R0 — §1945 BI0KSA — 52475
DISKETTES/BOXES
Elephant — $20 Scotch — $25 Dysan — 535
EPSON WITH GRAPHICS
MX70 — $289 MX80 — $429
MXBOFT — $519 MX100 — $689
GRAPHIC ROM — §69 RS232 — $69

HAZELTINE
1500 — 5935 ESPRIT — $585

LOBO
Appla Drive/Card — 5350/550
MODEMS
HAYS — MICROMODEM — $290
HAYS — SMARTMODEM — $229
Penril — 300/1200 (212A) — $795

MOMNITORS
Teco-BW — 5§98  Teco-Green — 115
Sanyo-Green — 5249 Color — 5425
Amdek-Green — $158 Color — $349

NORTHSTAR
Advantage — $2995 HR64QD — $3025

NEC
8023 — $489 7710 — $2350
BBG —§550 099G — $650
S8OROC
120 — $659 135 — 5689
TELEVIDED
912 — $669 950 — $915

m
810 — $1240 820 — $1795

SOFTWARE
All Major Brands — SCALL
MOUNTAIN HARDWARE
CPS Card — $168  Music System — 5428

OKIDATA
M80 — $320 SL125 — $3150
M82A — $450 SL250 — $4200
M83A — $699 M84 — $1059
XEROX
B0 — 523840
ZENITH
Iig—§688 - Zeb— 52128

All Prices Subject To Change

EXPOTEK

2723 W. Windrose #® Suite 3
Phoenix, Arizona 85029

Listing 1 continued:

“p :TWS:="F1~;

“q” :BEGIN
TWS:="D3";
UNITWRITE(8,TWS,2);
UNITWAIT(8);
TWS:="F2";
UNITWRITE(8,TWS,2);
UNITWAIT(8);
TWS:="D4"};
UNITWRITE(8,TWS,2);
UNITWAIT(8);
END;

“r”:BEGIN
TWS:="F37;
UNITWRITE(S,TWS,2);
UNITWAIT(8);
END;

‘g :TWS:="F4~;

“u”:TWS:="F6~;

BEGIN

TWS:="F7°;

UNITWRITE(8,TWS,2);

REPEAT

COMMAND(“m” )}
WRITELN(RWS);

UNTIL(RWS([1}="7");

END;
‘x”:TWS:="F8~;
“y“:TWS:="F97;

2” tBEGIN

TWS :="FA";

UNITWRITE(8,TWS,2);

UNITWAIT(8);

COMMAND(“m” );

END;
“27:TWS:="FC”";
“37:TWS:="FD";
“4°:TWS:="FE";
“57:TWS:="CC";
“97:TWS:="F9~;

END;

IF NOT(X IN[“17,"m","w”,"q", r","z"]) THEN UNITWRITE(8,TWS,2);

IF X="9° THEN
TWS:="D1”;
UNITWRITE(8,TWS,2);
UNITWAIT(8);
{ERRORCHK; }

END;

{***************************************************************************)

BEGIN

LINK;
PRINTMEN;
REPEAT

WRITELN(“ENTER COMMAND FROM MENU.”);

COM: =READCHR;
SENDCOMM(COM) ;
UNTIL COM="9"; 0
WRITELN(® END OF SESSION.”);
END.

Text continued from page 90:

makes this goal reachable. To demon-
strate this, we transferred the program
in listing 1 to an Apple II computer
with Apple Pascal (which in reality is
UCSD Pascal) and a serial com-
munication card. To do this, I had the
program ‘printed” from the Terak.
The Apple on the other end received
the file, placed it in a buffer, and upon
completion of the transfer, saved it on
disk. (I am grateful to Barbara Benton
for writing this program.) It almost
worked! While I was able to compile

www americanradiohictorvy com

the program on the Apple, it did not
execute correctly. The problem was
with the “unitwait” procedure, which
makes the program wait until the port
has completed sending the informa-
tion. The unitwait procedure is not
available in the Apple. Therefore, to
make the program work, we had to in-
sert an empty loop in lieu of the unit-
waits.

What makes this little experiment
interesting is that the program uses in-
puts and outputs rather than just inter-

Circle 394 on Inquiry card. e=p
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Ain't that a peach!

$649

Single Board
Computer Only

The Data-Neve Model 8064 is a complete general purpose
single board Z80A based computer running under the CP/M
9.9 Operating System. Features include 64K 200nS RAM with
parity check, 2 serial and 2 parallel ports, bootstrap ROM,
high speed floppy disk controller, and expansion bus for
attaching our hard disk interface option. Nearly one
thousand 8064's have been delivered over the past year.
This one works and is generally available from stock!

See it, try it and buy it at our sales and service locations
below.

CP/M-Trademark of Digital Research
Prices are subject to change.

Sales taxes are added in Connecticut,
California, Tennessee

and Ontario (Canada).

Full Computer
with Dual 8" Drives

The Model 8864 is the system packaged version of the 8064
single board computer including full size dual 8” drives with
total capacity of 1.2 MB, and powered by a very efficient
switching power supply. The total power dissipation is so
low, no fan is required. Double-sided drives providing total
storage capacity of 2.4 MB are available in Model 8964 at
$2,995. CP/M 2.2 on 8" diskette, $150.

Data-Neve is part of a 500 people, $30 million world-
wide group.

A
Data-Neve

A Division of Rupert Neve Incorporated

«8| =
For Mall Delivery
Call (203) 744-6230

Headquarters: Berkshire Industrial Park, Bethel, Connecticut 06801 Tel: (203) 744-6230 Telex: 969638

West Coast: 7533 Sunset Bivd., Hollywood, Califomia 90046 Tei: (213) 874-8124 Telex: 194949

Nashville: P.O. 8ox 120907, Nashville, Tennessee 37212 Tel: (615) 385-2090

Canada: Rupert Neve of Canada, Ltd. 2721 Rena Road, Malton, Ontario 14T 3K1, Canada Tel: (416) 677-6611 Telex: 983509

Europe: Neve Electronics Intemational, Ltd. Cambridge House, Melboum, Royston, Hertfordshire, SG8 6AU: England Tel: (0763). 60776
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E PROMS LOOKS
WE THOUGHT.

For one reason.

Now you can put your hands on the
future of memory technology — 16K
E2PROMs —for a whole lot less than you
thought.

Less than $20 today. And less than $10
by 1983.

Actually, thats because EEPROMs are
already being designed in—faster than we
predicted. Putting the Flotox technology
of the 2815 (50-msec program time) and
2816 (10-msec program time) on a super fast
learning curve.

But maybe we should have expected that.

After all, Intels E2PROM has all the
non-volatility of ROM, the flexibility of RAM.
And a promise that CMOS with battery
backup can't provide:

Lower system life cycle costs.

Starting with design. Since you don't have
to contend with the kluge of battery support
circuitry. The E2PROMs’ 250-nanosecond
access time and JEDEC-approved, byte-wide
pinout fit VLSI microprocessors like the
8086 and 8088 hand in glove.

And lower maintenance costs. Since
there are no tapes to tangle with. And no
batteries to replace or maintain.

No wonder Intels electrically erasable
E2PROM s are already taking over a lot
of applications that need in-circuit system
changes. Storing set up parameters for
numerical controls. Adding self-correcting
feedback to process control and robotics.
Even storing access codes for PABX
equipment.

And, at the same time, spawning some
never-before-possible approaches to
system maintenance. Like field changes
by telephone instead of by engineer.

Which is just one more reason why
you might want to take the future of
memory technology into your own hands.

Before someone else gets the best of it.

For more information, call your local
distributor.

Or contact Intel Corp., 3065 Bowers
Ave.,Santa Clara, . I
California 95051 |nte| defvars
(408) 987-8080.

Clrcle 231 on inquiry card.
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North Star’s

Advantage
over

IBM and Apple
IS easy to see.

The North Star ADVANTAGE desktop computer has
higher precision graphics, better software, and greater
disk capacity than the IBM Personal Computer or the
Apple lll. Plus, nationwide on-site service and free
business graphics software. See it for yourself. Then
check the price. You'll see how easy it is to own the
North Star ADVANTAGE. For the name of the North Star
dealer nearest you, call today.

CALLTOLL FREE

1-800-447-4700

(ILLINOIS 1:800-322-4400)

= AP ENTAGE

NorthStar’"

14440 Catalina Street, San Leandro, California 94577
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Circle 337 on inquiry card.

nal computations. I/0 (input/output)
has traditionally been an area of in-
compatibility among computers. The
fact that a program written on an en-
tirely different computer is capable of
running practically unmodified on an-
other computer suggests that the soft-
ware industry is moving in the right
direction toward portable software.
Unfortunately, full software trans-
portability requires that not only 170
operation be transportable but graph-
ics as well. Graphics transportability is
likely to continue to be a problem for
the foreseeable future, but progress is
being made (see reference 3).

Courseware Considerations

While hardware is at the heart of in-
tegrating the communication and in-
formation technologies, the quality of
courseware will be the determining
factor in whether videodisc techno-
logy has a lasting impact on educa-
tion.

Just as you need to integrate the two
technologies at the hardware and soft-
ware level, there must also be a similar
integration at the courseware level if
you are to avoid the mistakes of early
educational television and computer-
based education. You must determine
what the unique educational
capabilities of the videodisc are and
how you can develop materials to ex-
ploit those capabilities. In particular,
what can you do better with interac-
tive videodiscs than with computers
alone?

Perhaps the most elementary appli-
cation of the videodisc would consist
of a series of discrete audiovisual seg-
ments. The word audiovisual gives
you a hint that the videodisc is serving
two modalities, vision and hearing,
simultaneously. Furthermore, through
branching you can choose the most
relevant audiovisual segments for a
given student and thus tailor instruc-
tion to the student. Because the video-
disc has two audio tracks, sound can
be stored in the second track to be
used separately from the visuals. To
use this sound without distracting the
student with irrelevant visuals, you
can overlay a white computer frame
on the video. Clearly, this is possible
only with systems that have overlay
capabilities.
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Alsba Compuie;
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PLUS

Multi-User Hard Disk

SMALL SIZE AND LOW COST

ALSPA full performance, CP/M computers are the smallest
8" drive micro’s around. An ALSPA computer with a4 MHz
Z80A CPU, 64K of RAM, one or two 8" floppy drives, three
RS-232 serial ports, one parallel port, and one hard disk port
is no larger than most single add-on drives, and weighs only
about 18 Ibs. An ACI-1 can be yours for as little as $1995.00
plus CP/M.

CORVUS** INTERFACE

Standard on all ALSPA computers in a hardware interface
which connects directly to either a Corvus hard disk drive or
a Corvus Constellation**, multi-user hard disk system. Our
Corvus operation system is easy to install and use.

**Comvun ard Curvus Convtelation e tradermarks of CORVUS $YS11AMS, INC

SUPERIOR PERFORMANCE

One demonstration will prove that our compact and durable
ALSPA computers are designed to provide dependable,
powerful computing service. Look at capability and speed
and you’ll agree we’re the best value for the dollar.

DEALER INQUIRIES INVITED

& Alspa Computer,inc.

MORE THAN OUR NAME IS UNIQUE
300 Harvey West Blvd., Santa Cruz, CA 95060 (408) 429-6000
Circle 19 on inquiry card.
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While this use of a videodisc quali-
fies as interactive, more intense inter-
action with students is also possible.
The example I gave earlier, in which
the student steps through a set of
frames, is prototypic of these more in-
tense interactions. This same proce-
dure can be used to enact word prob-
lems. Who doesn’t remember the mile-
age problems of grade school? Prob-
lems like that can be made more
realistic and fun by enacting them with
video. For example, a problem could
call for getting from city A to city B by

plane. The student might be given a
certain amount of money and a plane
with certain flying characteristics. The
student’s task would be to get from
city A to city B. While en route, of
course, the wind could change, and
the student would have to make ad-
justments. With imagination the idea
can be embellished to the point where
solving word problems becomes more
like playing an Adventure-type game.

Fully exploiting the wide range of
possibilities made possible by linking a
computer and a videodisc will require

RRX K
i x x x 05 doc e
X XUURXH AR
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the creativity of many individuals. To
implement that creativity efficiently a
mechanism, an authoring system, is
needed. An authoring system
facilitates the development of course-
ware. Pilot is an example of an author-
ing language. But there is only so
much that you can do with Pilot. An
authoring system gives you more
capabilities. In fact, a growing number
of such systems are on the market. We
have chosen to work with the Univer-
sity of Utah’s VCIS as indicated
earlier.

The basic distinction between an
authoring language and an authoring
system is that in an authoring lan-
guage, the logic and data are part of
the program. In an authoring system,
however, the instructional logic and
the instructional content are kept sepa-
rate. From a design point of view, this
is most desirable because it parallels
the dictum: program = algorithm +
data structures, In the present context
that equation becomes:

Lesson = instructional logic
+ instructional content

An increasing number of authoring
systems are being offered, but little
guidance as to how to choose one
exists, A framework for comparing
and evaluating authoring systems is
beyond the scope of this article. How-
ever, | refer you to Ralph E. Grubb’s
“A Design Language for Computer
Assisted Instruction” (see reference 4).
Although the pamphlet was written 10

Critical picture definition. Does your application require
high resolution color graphics? PrintaColor's GP1024 ink jet printer
lets you be critical — with dot addressable color control of each pixel
in a1024x1024 display.

years ago, its content is very relevant
today because it deals with general
issues of design rather than specific
implementations.

One important variable of any
authoring system is the nature of inter-
actions it supports. The University of
Utah VCIS supports the interactions
we contemplated using and, in princi-
ple, allows limited simulations with
video tape, which is important
because videodiscs are expensive to
master and changes cannot be made
except by remastering.

The University of Utah's authoring
system consists of a series of Pascal
programs and some utilities as well. [t
is, to say the least, a bit overwhelming
at first. The authoring process en-

Critical of high printer prices? Try §5,495!
This printout (unretouched photograph) is

vivid proof from PrintaColor thatexcel-

lence does not have to be expensive.

Virtually noiseless, the GP1024 pro-
duces a full page in just over two min-
utes. Atonly 10¢ per copy average!

It's so simple to use, anyone who
can operate your terminal can print
informative color graphics with
just a few key strokes.

Call today for the your nearest
representative. Ask about our full
line of dot-addressable and char-
acter graphics printers. There m
is a PrintaColor just right, and alr: LI
priced right, for your application.

PrintaColor Corporation, P.O. Box 52, Norcross, GA 30091 (404) 448-2675
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Report Manager and the
PC-8000 Personal Computer:

An unprecedented three dimensions
of management information.

All those legendary electronic spread
sheets that have been making other
kinds of personal computers so useful
for managers are now literally flat

by comparison to the remarkable
combination of Report Manager™ and
the NEC PC-8000 Personal Computer.

Here you getthe power and versatjlity
) of an electronic book, not a mere
electronic page. An axis of depth joins
the horizontal and vertical—so you can,
for instance, track a number of different
profit centers over the same period of
time ... or follow actual performance
against projections by both department
and time frame.

The fact is that any sort of planning
work you find useful in two dimensions,
you will find that much more useful in
three. The program allows you to see
four separate “slices” of your 3-D “Data
Cube™ " on one screen, for fast, real time
comparisons. There are, besides dozens
of math and editing functions, built-in
clock and calendar functions, too—

an immensely useful convenience for
scheduling, flow-charting, project
management, and the like.

Watch Report Manager run—easy as
A, B, C and powerful as X, Y, Z—on the
PC-8000 at any NEC Home Electronics
(USA) dealer.

Productivity
at your fingertips

NEC Home Electronics (USA)
Personal Computer Division

1401 Estes Avenue
ntou wing u Y.and Z . -
ls:e';::: :Ira‘n:‘;e'r ’a'::i D‘atga C’::e' :rev t:adem:::: of The Image Producers, Inc, Elk Grove VI||age, IL 60007
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Adwar Video Corporation
100 Fifth Ave.

New York, NY 10011
(212) 691-0976

Manufactures video-related hardware
for the Apple Il Computer.

Allen Communication
3004 Arapahoe Ave.
Boulder, CO 80303
(303) 449-2971

Manufactures an interface for the
Apple II and various videodisc units.

Bell & Howell

Audiovisual Products Division

1 World Trade Center, Suite 9869
New York, NY 10048

(212) 524-9113

Cavri Systems

26 Trumbull St.

New Haven, CT 06511
(203) 562-4979

Specializes in interfaces between com-
puter and video equipment.

Coloney Productions

1248 Blountstown Highway
Tallahassee, FL 32304

(904) 575-0691

Specializes in Apple II-videodisc in-
terfacing.

Discovision Associates
3300 Hyland Ave.
POB 6600

Costa Mesa, CA 92626
(714) 957-3000

DVA system manual for optical
videodisc players (TP-101) and DVA
installation/maintenance manual for
the UEI (TP-102)

Independent Video Consultants
125 West Durham St.
Philadelphia, PA 19119

(215) 248-0700

Specializes in authoring languages.

Vendors Supplying Interactive
Videodisc Equipment

The International Institute of Applied
Technology Inc.

20010 Century Boulevard, Suite 100
Germantown, MD 20874

(301) 428-9010

Sells a CP/M-based Pilot which sup-
ports videodiscs.

Sony Video Communications
9 West 57th St.

New York, NY 10019

(212) 371-5800

Sells the LDP-1000 laser-reflective
videodisc player.

Syntec

15933 West Eight Mile
Detroit, MI 48235
(313) 272-2950

Video hardware including overlay
capabilities.

Texas Instruments
Customer Product Service
POB 10508

Lubbock, TX 79408

(214) 995-2011

In addition to the TI-99/4A, Texas
Instruments now has a videodisc con-
troller for the Pioneer disc player as
well as authoring software,

Video Associates Labs

2304 Hancock Dr., Suite 1-F
Austin, TX 78756

(512) 459-5684

Specializes in video hardware for the
Apple 11, including a board which

allows the Apple video output to be
overlayed on an NTSC video signal.

Wicat Systems

POB 539

1875 South State St.
Orem, UT 84057
(801) 224-6400

Wicat is a pioneer in the applica-
tion of videodiscs to education.

couraged by the system is to create the
content material with the help of the
text, graphics, and animation editors.
You then use the program Builder to
establish the ordering presentation of
these materials as well as parameters
related to student responses.

While the standard features of the
system allow the design of a large
variety of instructional designs, the
VCIS developers were not so preten-
tious as to think they had included all
the possibilities in the system. You can
incorporate features into the system
through what they call “specials,” a
Pascal segment written by users to add
a feature peculiar to their applications.
The most common application of
specials is to design dynamic graphics.
For example, if the lesson calls for
plotting the graph of an equation to be
provided by the student, you need a
special to parse the student’s equation
and then plot the results.

Conclusions

The emphasis on technical issues in
this article should not be taken to
mean that nontechnical issues are
unimportant. Education will continue
to be for the foreseeable future an ac-
tivity in which machines can have
only a very limited role, and
nontechnical issues are the order of the
day. Nevertheless, 1 would like to
think that technology, if intelligently
used, can make the ideal of equal
educational opportunity a little bit
more reachable by making richer
educational experiences accessible to a
larger number of students. Videodisc
technology has the potential of con-
tributing to that goal.®
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2200 SERIES

TE

DUAL TRACE OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Tekbtronix 2213

Introducing a direct line
to a 60 MHz Tektronix scope
built for your bench!

From the world's most
respected name in oscil-
loscopes: a new scope,
plus a new direct order
number, that finally
makes it practical to put
Tektronix quality on your

bench...at work or home.

Among professional en-
gineers and technicians
there is no substitute for the
performance and reliability
of Tektronix oscilloscopes.

Now, for the first time,
Tektronix is offering an ad-
vanced scope at an un-
precedented low price—
and has a direct order line
that lets you get your order
processed today!

The scope: the 2213.
Its radical new design
brings you Tektronix
quality for well below
what you would pay for

lesser-name scopes.

The 2213's practical de-
sign includes 65% fewer
mechanical parts, fewer
circuit boards, electrical
connectors and cabling.
Result; a lower price for you
plus far greater reliability.

Yet performance is pure
Tektronix: there's 60 MHz
bandwidth for digital and
high-speed analog circuits.
The sensitivity for low signal
measurements. The sweep

speeds for fast logic families.

A complete trigger system
for digital, analog or video
waveforms. And new high-
performance Tektronix
probes are included!

2213 PERFORMANCE
DATA

Bandwidth: Two channels,
dc—60 MHz from 10 V/div
to 20 mV/div. (50 MHz from

2 mV/div to 10 mV/div).
Sweep speeds: Sweeps
from0.5sto50ns (to 5
ns/div with X10 mag).
Sensitivity: Scale factors
from 100 V/div (10X probe)
to 2 mV/div (1X probe). Ac-
curate to = 3%. Ac ordc
coupling.

Delayed sweep meas-
urements: Standard
sweep, intensified after
delay, and delayed.

(Need dual time-base
performance and timing
accuracy to + 1.5%? Ask
about our 2215 priced at
$1400.)

Complete trigger system:

Modes include TV field,
normal, vertical mode, and
automatic; internal, exter-
nal, and line sources; vari-
able holdoff.

Probes: High perform-

ance, positive attachment,
10-14 pF and 60 MHz at the
probe tip.

The price: Just $1100
complete*. Order direct
from Tektronix National
Marketing Center. Phones
are staffed by technical
people to answer your
questions about the 2213.
Your direct order includes a
15-day return policy and full
Tektronix warranty.

Now it's easier than
ever to get your hands on
a Tek scope!

ORDER TOLL-FREE

800-547-1845
Ask for Dept. A0320

(In Oregon, Alaska and
Hawaii: 1-503-627-5402
collect.) Lines are open
from 8 am EST to 5 pm PST.

*Price FO.B . Beaverton. OR

Copynght®© 1982 Tekironix. Inc All nights reserved 121
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Red Baron. Home of the Nation’s

NEC 8023
Outstanding Graphics, Print
Quality & Performance

il

144 x 160 dots/inch ¢ Proportional Spacing
¢ Lower case descenders * N x 9 dot matrix
* 8 character sizes ¢ 5 unique alphabets

* Greek character set ¢ Graphic symbols

* 100 CPS print speed « Bi-directional logic-
seeking ¢ Adjustable tractors * Single-sheet
friction feed e Vertical & horizontal tabbing
NEC 8023

Dot Matrix.......... List $795 sca“

IDS Paper Tiger
Prism 80/132
Atffordable Color, Speed

Dot Resolution Graphics « 9-wire staggered
printhead * Lowercase decenders ¢ Over
150 CPS e Bi-directional, logic-seeking
* 8 character sizes ¢ 80-132 columns
* Hi-res dot graphics ¢ Proportional spacing
¢ Text justifications ¢ Optional Color

Prices Begin At
Prism80 .............. List $999 $700
Prism 132 (Color) .. .... List $2095 $1885

NEC Spinwriter

7700 & 3500
Daisy Wheel Quality Leader
WP et

"=

R

High speed, letter quality * 55/35 CPS

* Typewriter quality « Bi-directional printing

& proportional spacing ¢ Quiet « OCR quality

print  Hi-res plotting/graphing * Quick change

ribbon ¢ Optional cut-sheet feeder, horizontal

or bidirectional tractors * Prints up to 8 copies.

NEC Spinwriter RO

Serial Parallel 77xx ..
35xx ..

..List $3055 $2575
..List 32290 $1975

The Epson Series. High-Quality Printers at a Low Price.

Epson MX8OFT

9 x 9 dot matrix * Lower case descenders
* 80 CPS e« Bi-directional * Logic seeking

» 40, 66, 132 columns per line » 64 Special
graphic characters: TRS 80 Compatible

* Forms handling » Multipage: printing

* Adjustable Tractors/Friction Feed

Epson MX80FT ...... List $745 sca“

St
&€ al

Epson MX80

9 x 9 dot matrix * Lower case decenders

* 80 CPS ¢ Bi-directional ¢ Logic seeking

* 40, 66, 132 columns per line * 64 special
graphic characters: TRS 80 Compatible

* Forms handling » Multipage printing

* Adjustable tractors

Epson MX80 ........ List $645 sca“
with Free Graftrax

Anadex 9501
High Speed, Commerical Duty
Plus Graphics

.

Dot graphics ¢ Wide carriage * 11 x 9 dot
matrix * Lower case descender * Dot
resolution graphics ¢ Bi-direcitonal, logic
seeking * Up to 200 CPS » RS 232 Serial &
Parallel » Forms control * X-On/X-Off  Up to
6 part copy

Anadex 9501 ....... List $1650 31300

Televideo CRT’s

Price, Performance & Reliability

910....... List ssgé $600
925 ....... List $995 $750
950....... List $1195 $970

Epson MX100

Same basic features as the MX80 * Plus
friction feed for single sheets * Plus 15" wide

carriage ® Dot Resolution Graphics
MX100 ............. List $995

SCall

Full Line of Epson Accessories
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Largest Computer Prinfer Inventory.

The Grappler The Okidata Series C.I1tohF-10
Apple Graphics Interface Hi-Res & TRS 80 Block Graphics Low Priced Letter Quality
ERALPLER =31 NN - Y —————
e n e casan: 1 — g
‘ . ] B r 4
—t w
% ' »
Sy o
e | -
The most intelligent Apple Interface availabie. e T 40 cps ® Uses Diable Standard Printwheels
EPROM chlp makes high-resolution graphics 120 CPS * 9x 9 Matrix * Bidirectional logic o Built-in word processing functions ®
easy. Versions to accommodate the Anadex, seeking printing * Lower case descenders Universal power supply ® Optional bidirec-
Epson Series®, IDS Paper Tigers, Céntronics e four print styles e Optional Hi-Res Graphics tional tractors ® Prints original plus 2 copies
gag_. N?C 2023, C. ltoh Prowriter, Okidata Okidata82A. . ....... List$649 $480 ® Quick-change cartridge Ribbon
Enestandimore: 3175 Okidata83A......... List$995 $745 sca“
*Requires Graphics Upgrade. Tractor Option . . ... .......... $65 C.itohF-10........List $1995

Our People, Our Product: Both Are Specialized.

Because our salespeople are printer specialists, they know the capabilities of
each printer—and how to match one to your exact need. Red Baron's volume
stocking assures a low, low price on a wide array of major brands. We're sure
you'll like the product and services you get from Red Baron, and we know you’ll
love our Customer Benefit Package; an exclusive at Red Baron.

Customer Benefit Package

1. Free Expert Consultation. Before you buy, after you buy. 2. Toll-Free Ordering. There’s never a toll charge when
you place your order at Red Baron. 3. Free Catalog. Get your informative catalog with printer comparison chart and
print samples today! 4. Warranty. The manufacturer’'s warranty applies where applicable. 5. Same-Day Shipping.
Your order is sent the same day when you call before 11:00 a.m. 6. Free/MasterCard & Visa. Call us toll-free and
charge your printer to your credit card. 7. We Stock What We Sell. No bait and switch, no hassle. We make every
effort to keep a large stock of our advertised products.

Here’s How To Order: Call Toll Free For Catalog:
H H Phone orders are welcome; same-da

Other Quallty Printers shipment on orders placed before 11:05 1-800-854-8275

at Red Baron am. Free use of MasterCard and Visa. ~a agk HI (714) 630-3322

‘.H

COD's accepted. Personal checks re-
quire 2 weeks clearance. Manufacturer's

List Discount warranty included on all equipment. -Fm#
Prices subject to revision. L

Centronics 739-1 $Call

COMPUTER PRODUCTS

Circle 390 on inquiry card.
Member Better Business Bureau

C. Itoh 8510 Prowriter. . .. sCall
C. Itoh Starwriter . ...... $Call
Diablo 630/6 $2570
QUME Sprint 9/45 $2150

1100 N. TUSTIN
ANAHEIM, CA 92806
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Interactive Training
in Cardiopulmonary Resuscitation

Computer and videodisc technologies combine
to provide instruction in lifesaving techniques.

Cardiopulmonary resuscitation
(CPR), when properly performed, is a
technique that can save thousands of
lives. Existing programs have success-
fully trained many individuals in the

practice, but such programs have

been limited by the number of quali-
fied instructors available. If an effec-
tive, low-cost alternative to live in-
struction could be found to expand
the programs, many more lives could
be saved. The advanced state of
videodisc technology suggested that a
training system might be developed
by interfacing a videodisc machine
with a personal computer.

Despite recent progress in making
computer systems and software easier
to use, many people remain com-
puter-shy. Any computer that is less
than “ultrafriendly”—totally accom-
modating and transparent (in the
sense of allowing someone to benefit
from the system without having to
learn how to operate it)—will
frighten such people away. A systems
designer can’t expect them to volun-
tarily approach a computer's key-
board to find out how easy the com-
puter is to use. Even an occasional
pressing of the Return key is too
much to ask.

The design of a transparent com-
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David Hon, Director

Advanced Technology Development

American Heart Association
National Center
7320 Greenvine Ave.
Dallas, TX 75231

puter system is difficult, however,
and the more complex the functions
that the system must perform, the
harder it is to keep the interface with
the user simple and accommodating.
Before attempting to create an ultra-
friendly system it is wise to ask
whether the project is really impor-
tant enough to merit the effort in-
volved.

In the case of the American Heart
Association’s program to teach CPR
techniques, many thousands of lives
are at stake. Some 500,000 victims
each year die before emergency care
arrives: children jolted nearly to
death by contact with high-voltage
wires, businessmen collapsed on the
street, football players whose hearts
have stopped after vicious tackles,
fathers stricken while shoveling
snow, and many other ordinary peo-
ple felled in ordinary surroundings.

The mechanism of death from a
heart attack is well known. Heart
failure cuts off the flow of oxygenated
blood to the brain. Brain cells begin
to die from lack of oxygen. The
medical world agrees that a high pro-
portion of heart-attack victims might
be saved if life could somehow be sus-
tained for even a few minutes until
emergency care arrives.

www americanradiohistorv com

A Plateau in Lifesaving

But it seemed as if we had reached a
plateau in the number of people to
whom we could teach the lifesaving
techniques of CPR. It seemed as if the
number of instructors at any one time
remained almost constant. Each year
the number of newly trained instruc-
tors would continually be offset by
the number of previous instructors
who let their skills slip away. The
plateau was at the level of about 12
million trained rescuers. That made
the odds facing a stricken American
about 18 to 1 against having a compe-
tent CPR rescuer present to sustain
life during those grim minutes before
the arrival of emergency care. Im-
proving the survival odds even one or
two percentage points could save tens
of thousands of lives.

Human and organizational limits
established the plateau in the number
of trained rescuers. Expanding the
training program through volunteers
or paid instructors would always
multiply logistics and personnel prob-
lems, strain finances, and increase the
difficulty of standardizing live in-
struction.

On the other hand, conventional
training media had failed to do much
more than present information.
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For PDP-11 RSX, RSTS/E, RT-11, and TSX-Plus users

Pascal-2

We can save you time because our Pascal-2
compiler matches or beats the run-time per-
formance of any high-level language on the
PDP-11. The same is true for the size of code
generated.

We can save you time because Pascal-2 has
excellent error reporting and recovery, be-
cause our interactive, source-level debugger
helps detect deep-rooted logical errors, and
because our package includes a number of
other programmer-oriented utilities.

We can save you time because the structured
methods of Pascal encourage problem solv-
ing the first time round. Team members can
understand one another’s code, thus improv-
ing communication and protecting you against
the disruptive effects of staff changes.

Software

We can save you time, and money, because
you can take your standard Pascal programs
with you to a new computer. You may even
find our Pascal-2 compiler running on that
new machine. We're working on a VERSAdos
compiler and a stand-alone system for the
MC68000. We're field-testing a cross-
compiler from RSX to VERSAdos and a
Pascal-2 for UNIX on the PDP-11. We're also
developing a Pascal-2 for VAX/VMS (where
our RSX product already runs in compatibility
mode).

Call or write. We'll send benchmark details, a
product description, and a distributor list.
Pascal-2 manuals are also available.

Pascal-2. It's about time.

Digital Equipment Corporation trademarks: PDP, VAX, RSX, RSTS/E, RT-11;
Motorola Inc. trademarks: MC68000, VERSAdos; Bell Labs. trademark: UNIX;
S&H Computer Systems. Inc. trademark: TSX-Plus.

Oregon

2340 S.w. Canyon Road
Portland. Oregon 97201
{503) 226-7760

TWX: 910-464-4779
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AMERICAN HEART ASSOCIATION

CARDIOPULMONARY RESUSCITATION AND EMERGENCY CARDIAC CARE
PERFORMANCE TEST FOR ONE AND TWO RESCUER CPR

NAME: DATE:
( ELAPSED TIME ACTIVITY CRITICAL
(seconds) AND TIME PERFORMANCE PASS FAIL
Min, Max. (seconds)
4 10 | Establish unresponsiveness and call Tap, gently shake shoulder and
out for help. Allow 4-10 sec. if face shout—"Are you OK?” Call out
down and turning is required. “Help!” Turn if necessary.
Adequate time.
7 15 | Open Airway. Establish breathless- Kneels properly. Head tilt with one
ness. (Look, Listen, and Feel) hand on forehead and neck lift or-
(3-5 sec.) chin lift with other hand.
Ear over mouth, observe chest.
10 20 | Four ventilations. (3-5 sec.) Ventilate properly 4 times and
observe chest rise.
15 30 | Establish pulselessness and simulate Fingers palpate for carotid pulse on
activation of the EMS System. near side (other hand on forehead
(5-10 seconds) maintains head tilt) Know local EMS
number.,
Adequate time.
69 96 | Four cycles of 15 compressions and Proper body position.
2 ventilations (54-66 sec.) Landmark check each time.
| Position of hands.
Vertical compression/no bouncing.
Says mnemonic.
Proper rate and ratio.
Ventilates properly.
72 101 | Check for return of pulse and Check pulse and breathing.
spontaneous breathing (3-5 sec.)

Figure 1: A reproduction of part of the American Heart Association’s performance test for cardiopulmonary resuscitation by a single
rescuer. The CPR training system had to meet the performance standards shown.

When the subject being taught is a
hands-on skill requiring the exercise
of judgment, merely presenting infor-
mation isn't good enough. As a
result, slides, tapes, films, and
printed matter could do no more than
assist a live instructor.

Finding a Technological Solution

Could a computer-based, instruc-
torless system succeed where human
teachers and conventional aids had
failed? The human instructor begins
by giving basic instructions to the stu-
dent, who then experiments with a
training manikin. The process is one-
on-one coaching through repeated
drills. The live instructor gives the
student constant attention, commen-
tary, and evaluation as the student
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works on the manikin. Often the stu-
dent needs to receive instructions
while keeping his or her eyes fixed on
the manikin.

To replace the human instructor,
then, a computer-based system had to
meet a long list of general require-
ments. First, it should provide total,
stand-alone interactivity with
students. It should train people to
meet the certification standards in the
American Heart Association’s Car-
diopulmonary Resuscitation and
Emergency Cardiac Care Perfor-
mance Test (see figure 1). It must
meet or exceed the results of live in-
struction at every comparison and
should provide high standardization
and limited need for personnel and
logistics. The system should teach
basic concepts as well as hands-on
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1 ’
skills and be able to instruct the stu-
dent at times without requiring the
student to take his or her eyes off the
manikin (in other words, coach the
student aloud). The entire setup
should cost the agencies that would
be the end users something under
$15,000. And finally, it should be ac-
commodating, responsive, and as
easy for the average person to operate
as an arcade game.

These last two requirements were
essential to achieving the kind of
broad outreach in CPR training that
the American Heart Association
wanted to encourage. The rough
figure of under $15,000 as the retail
price of all hardware and software
would make the system affordable for
those institutions that wanted to ex-
pand CPR programs but could not
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DAWN OF A NEW ERA

Low-cost, high performance
products from MPC

Powerful, well-built, precision ma-
chines ... they came in numbers, like
invaders from another dimension. Posi-
tioning themselves on the leading edge
of a technological revolution. Initiating
an era that heralds the unique combi-
nation of high quality and low price.
Thousands of Apple and Atari users are
amazed.

What magic formula propelled our suc-
cessful entry into the national peripher-
al market? Intense research. Thorough
product development. Established ded-
ication to exacting standards of quali-
ty. Uncompromising quality.

We fine-tune all our products to a level
that enables us to offer every buyer a
TWO YEAR WARRANTY — an expres-
sion of product confidence unprece-
dented in the industry.
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APPLE I[ ATARI 400/800

AP-16 16K Memory Board AT-16 16K Memory Board
AP-32 32K Memory Board AT-32 32K Memory Board
AP-80 Parallel Printer Card AT-BSR Home Controller
AP-SIO Serial /0O Interface AT-DISK Single/Double
AP-96 Upper/lower Case ROM Density Disk
PROM-IT EPROM Burner PROM-IT EPROM Burner
AP-VID 80 Column Card ATC-1, 2, 3 Cables

As for the challenge of the future, we
are alert to changing market condi-
tions. Our research will continue to
venture across the boundaries of tradi-
tional disciplines. Our total commit-
ment to Apple and Atari users has pre-
pared us for unchartered horizons.
For a young company like MPC Peri-
pherals, it is indeed the dawn of an ex-
citing era of growth and satisfaction.
We thank you for your faith in our prod-
ucts. Join us in meeting the challenge
of tomorrow.

www americanradiohietorv com

MPC PERIPHERALS CORP.
9424 Chesapeake Drive
San Diego, CA 92123
714-278-0630
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Photo 1: The complete CPR training sys-
tem. The Sony LDP-1000 videodisc, nor-
mally out of sight, appears in the fore-
ground. Author David Hon is trying to
revive the electronic manikin. The video
screen at left shows the doctor, who is
coaching Hon from the videodisc. The
computer video screen at right, which the
doctor refers to as “Compy,” is showing a
graphic analysis of chest compressions as
Hon performs them. The Apple 1l com-
puter, which manages the system, is con-
cealed behind the drapes below the video
screen at right. (Photo by Jim Sheldon.)

justify the personnel or logistical
costs of hiring more instructors.

We felt that the requirements of
transparency and simplicity were as
important as any of the others. We
didn’t believe that an instructional
system that required students to de-
velop skill in using a computer could
succeed. We had learned something
from games like Space Invaders: if
you design a computer-based system
in such a way that people know the
difference between winning and los-
ing, virtually anyone will jump in and
try to win. Saving a life is a big vic-
tory and a big incentive. We were
sure that if we could build a system
that was easy to use and engaging,
trainees would use it and learn from it
willingly.

We also knew that the project
wouldn't be easy. But the prospect of
training thousands of people and sav-
ing thousands of lives justified the
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effort required. In that context, we
didn't have the luxury of that tech-
nical snobbery that says, “There’s no
sense wasting time on people who
can’t learn to use our computers.”

In short, we needed a combination
of hardware, software, and online
data that would answer questions on
request, instantaneously gather infor-
mation about each student’s hands-on
performance, respond to each action
with appropriate spoken instructions
or video demonstrations, gather data
on the student’s next attempt, re-
spond with appropriate instructions
or demonstrations, and so on, until
the student performed up to stan-
dards—without needing to know
anything about how to use a com-
puter. We needed a more-than-
friendly “total coaching loop” for
under $15,000.

We seem to have achieved our
goals. Photo 1 shows the finished
system in use. But there’s much more
to the story than any photograph can
show. I hope that the following
description of the development of the
CPR training system will encourage
others to undertake similar projects
with videodisc technology.

Working Toward a Design

Reflection on our general require-
ments soon led us to a list of more
specific requirements with clear im-
plications for hardware and software
design.

Meeting the performance standards
for certification of millions of or-
dinary people who learn in different
ways would take a large, comprehen-

sive set of visual segments, both still

and moving. We rejected the use of
video tape because of its slow re-
sponse time and its lack of first-rate
freeze-frame capabilities. Videodisc

" technology seemed the only possibili-

ty for storage and rapid retrieval of
the number of segments required.
We had to be able to retrieve in-
stantly from storage the right video
segments for each action of each stu-
dent during training. This required,
besides storage on videodisc, evalua-
tion and management by computer.
The computer would have to assess
students’ efforts, draw appropriate
coaching from storage, reassess ef-
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forts and supply appropriate coach-
ing again and again, and provide a
final evaluation of each student’s per-
formance. To achieve the necessary
speed, we would have to do extensive
machine-language programming,

We also had to face the fact that
making software for a video display
automatically makes you a television
producer, with all the associated
privileges and responsibilities. As a
former television script writer, 1 saw
that one of the greatest challenges of
this project was creating a script that
embodied a system design and had a
format that three unrelated groups
could work with: medical experts,
video producers, and computer pro-
grammers. (I'll say more on this
later.)

We also needed a large set of audio
segments. Some of these would talk
along with videodisc freeze frames,
explaining the material shown in the
still illustrations. Consequently, the
speed of audio access had to match
the speed of retrieval from the video-
disc. The videodisc can record sound
and play it back, but you can only get
voice off the disc when the disc is run-
ning (i. e., not during a still frame).
Therefore, whenever the voice ac-
companies a still picture (appearing
unchanged in successive video
frames), you are wasting frames. You
waste about 400 video frames for
every 15 seconds of still picture.

Since we didn't want the user or
anyone else to have to change video-
discs, we had to squeeze a great deal
onto a single disc. Rather than waste
videodisc space on sound to accom-
pany freeze frames, we decided to use
another audio device of some kind for
that purpose. Investigation of voice
synthesizers showed that they would
prove too expensive for the end user
and too artificial in tone to achieve
the kind of friendliness that we
wanted. The remaining choice was an
audio recorder. But ordinary se-
quential-access audio recorders were
out of the question. We needed a
random-access audio recorder to
match the speed of the random-access
videodisc. Unfortunately, there was
no such thing as a random-access
audio recorder. We would have to
create one.
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16K STATIC RAM $169

Finally, you can buy state-of-the-art
S-100 static memory for your
computer at unprecedented savings.

Memory Merchant's memory
boards provide the advanced
features, quality and reliability you
need for the kind of operational
performance demanded by new
high-speed processors.

COMPLETELY ASSEMBLED

These memory boards are not kits,
nor skeletons—but top quality, high
performance memories that are
shipped to you completely assembled,
burned-in, socketed, tested and
insured with one of the industry's
best warranties.

SUPERIOR DESIGN & QUALITY
Memory Merchant's boards are
created by a designer, well-known
for his proven ability in advanced,
cost-efficient memory design.
Innovative circuitry provides you
with highly desired features and
incredible versatility.

Only first quality components are
used throughout, and each board is
rigorously tested to assure perfect
and dependable performance.

SHIPPED DIRECT FROM
STOCK
All Memory Merchant’s boards are
shipped direct from stock, normally
within 48 hours of receipt of
your order.
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64K STATIC RAM $795

32K PARTIALLY POPULATED $479 48K PARTIALLY POPULATED $659

NO RISK TRIAL
We are so convinced that you will
be absolutely delighted with our
boards that we extend a no risk trial
offer. After purchasing one of our
boards, you may return it (intact) for
any reason within 15 days after
shipment and we will refund the
purchase price.

NEW 18 MONTH LIMITED
WARRANTY!
The reliability of our boards, through
quality controlled production and
proven performance, has enabled
us to extend our warranty to a full
18 months. This includes a 6 month

exchange program for defective units.

HOW TO ORDER
Please send check, money order,
VISA or MASTERCHARGE (add ICA#)
with your order. Sorry, no C.0.D's.
Specify model number, and quantity
desired. Shipping and handling
charge is $5.00 per board. California
residents add 6% Sales Tax. Credit
card purchases may be telephoned
to (415) 483-1008.

OEM and DEALER Inquiries invited.

Wil v chant

14666 Doolittle Drive
San Leandro, CA 94577
(415) 483-1008

64K RAM, Model MM65K16S

Cool running operation to 10 MHz

Ultra low-power consumption
Fully loaded 64K board draws:
Typ. 350 Ma. (Max. current 550 Ma.)

Bank Select Capability

Extended Addressing Capability

One 16K submodule equipped with a
2K window which may be located
in-any of the 2K segments

2716 (5V) EPROM Compatibility:
Programmed 2716 EPROM’s may
replace any or all of the RAM

Four independently addressable 16K
submodules on one board organized
as two pair of independent 32K
banks or as one 64K Extended
Address Page. Each 32K bank
responds independently to phantom.
Bank Select logic is compatible
with either Cromemco Cromix* or
standard Bank Select software.

*Cromix is a trademark of Cromemco.

New 16K (2K X 8) 150ns Static RAM
Runs on any S-100, 8-bit system
MPM Conversion Option: Write for details.

16K RAM, Model MM16K14

Bank Select Capability

Extended Addressing Capability

One 4K segment equipped with 1K
windows

Four independent 4K X 8 byte
segments

Uses field proven 2114 (1K X 4)

Low-power consumption (Typ. 1.3 Amps)

Runs on any S-100 8080, 4 MHz
Z-80 or 5 MHz 8085 system.

Prices, terms, specifications subject to change without notice.

Circle 289 on inquiry card.
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CP/M
SOFTWARE

dBASE Il

MERCHANDISE CREDIT
TOWARDS ANY FUTURE PURCHASE

PL US “ FREE DIGITAL WATCH (%69 value)
YOURS TO KEEP EVEN IF YOU RETURN YOUR dBASE Il
If your application calls for managing data, dBASE il may be the answer.

You can create a database and start entering data into it in less than a minute.
Type CREATE, then respondtothe dBASE Il prompts to name the file and define the fields

In your records.

Once the record is defined, you can start entering data immediately, or add information
later by typing APPEND. In both cases, dBASE presents you with an entire record structure
for which you simply fill in some or all of the blanks.

Now for a limited time only, you can purchase the most powerful DBMS system for your
micro for the incredibly low price of $595 delivered. We'll send you a copy of dBASE Il that you
can run on your system for 60 days. If you're not completely safisfied, then just send
everything back and we'll return your money no questions asked! Even if you go for another

60 DAY
MONEY BACK
GUARANTEE

* SIHAddNS * IHYML40S *

system, you'll be an informed buyer!! dBASE 11 is a fine product by Ashton-Tate.

HEWLETT PACKARD FORMAT AVAILABLE

ACCOUNTING PLUS®
General Ledger
Accounts Payable
Accounts Receivable
Payroll

Inventory

Sales Order Entry
Purchase Order Entry
Point of Sale

1 MODULE

2 MODULES

3 MODULES

4 MODULES

5 MODULES

6 MODULES

7 MODULES

8 MODULES

DIGITAL RESEARCH®
C

PASCAL MT+
CB-80
CBASIC 2
FOX & GELLERe®
Quickscreen
Quickcode
LEXISOFTe
Spellbinder
LIFEBOAT®
T/Maker Il
MICRO - AP=
S-Basic
Selector IV
Selector V

269
259
399

MICROCRAFT®

Legal Billing $ 495
Time Billing 495
MICROPRO*

Wordstar

Mailmerge

Spelistar

Datastar

Calcstar

Supersort

Customization Notes

Wordmaster

MICROSOFT®
Basic 80

Basic Compiler
Fortran 80

Cobol 80

Macro 80

Edit 80

MU Math /MU Simp
MU Lisp/MU Star
M-Sort

PICKLES & TROUTs»
CP/M

CP/M (Hard Disk)

SORCIM®
Supercalc

DATA BASE®
FMS-80
CONDOR 20-1
CONDOR 20-I1
CONDOR 20-11§
CONDOR 20-R
CONDOR 20-Q

XEROX 820 ACCESSORIES®

DUAL DENSITY BOARD

SERIAL PRINTER DRIVER

SMARTERM 12
PARALLEL PRINTER SOFTWARE 99

AND MUCH MORE!

*

114

standard software
CORPORATION OF AMERICA

10 MAZZEO DRIVE, RANDOLPH, MA. 02368
617-963-7220
800-343-8420

ORDER LINE

MasterCharge, VISA, C.O.D.
3% Discount on prepayment made by check (software only)
All items subjact to availability and price change
CP/M Is A Trademark Of Digital Research

* DISCOUNT PRICES » HARDWARE ~

SOFTWARE *
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To measure students’ performance
in the hands-on skills of CPR, we
would have to install a number of dif-
ferent sensors in the training manikin.
The sensors would be peripheral in-
put devices to the microcomputer.
The manikin would “feel” certain
combinations of actions and feed
resultant data into the microcom-
puter for instant evaluation, and the
microcomputer would then call up
one of the hundreds of branches
available to coach the learner.
Because no sensory peripherals
existed that were appropriate for
measuring student actions and send-
ing data to the computer, the hard-
ware would have to be designed in
parallel with and after the software.
Since the peripherals were yet to be
designed, we needed a computer that
permitted the flexibility of adding
cards later to interface with the pe-
ripherals. We chose the Apple II
because of its open structure.

The data supplied by the sensors
would enable the system to talk along
while the student was working on the
manikin. With chest compression, for
example, the system would say things
like, “Find the notch on the sternum,
or, "Do one compression. . .. Il
give a low tone when'you're close and
a high tone for exactly right.” To
coach the student to apply the right
pressure, the on-screen instructor
would say “a little more gently this
time,” or “too deep,” or "keep trying
till you get a high tone.”

As for transparency and simplicity,
although we didn’t want trainees to
see the computer or its keyboard, we
felt that interaction with a video
screen would be all right. The televi-
sion has become such a fixture of con-
temporary life that the screen seems
anything but menacing to most peo-
ple. People are accustomed to having
control over television, and as the
name "boob tube” makes plain, the
television seldom displays anything
resembling enough intelligence to
pose a threat.

We decided to let trainees interact
with the computer by using a light
pen on the computer video screen.
The light pen alone would enable
trainees to learn the basic vocabulary
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IS THIS LEVEL OF RELIABILITY
REALLY NECESSARY?

ACCUTRACK

If you've ever lost dataduc toa
faultydisk, you know how impor-
tant reliability can be.

That’s why Accutrack disks are
critically certified at 2-3 times the
crror threshold of your system.
Why they’re precision fabricated for
highersignal quality, longer life and
less head wear. And why we take
such extra steps as testing single-
density mini disks atdouble-density
levels. So you don’t have to worry
about the reliability of your media.

ACCUTRACK
k’ -

G

Accutrack disks. OEMs have
specified them for years. You can
trust them for your data. Call toll-
free (R00225-8715) for your nearest
dealer.

ACCUTRACK

Dennison KYBE Corporation

82 Calvary Street. Waltham, Mass. 02254
Tel. (617) 899-0012; Telex 34-0179

Outside Mass. call toll free (800) 2258715
Offices & representatives worldwide

Circle 155 on inquiry card.

Dealers: Give your customers a
choice—Accutrack’s OEM perform-
ance as well as your heavily adver-
tised brand. We have the industry’s
only complete line of disks, cas-
settes and mag cards, including
virtually all special formats.

If you want a quality line, small
minimumes, the ability to mix

and match, private labeling,

fast delivery and great price, call
today. Find out how responsive a
media supplier can be.
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and concepts of CPR. We would have
to provide a way for the video screen
to perform some of the functions nor-
mally handled by a keyboard.

The Prototype

Now all we had to do was find the
right videodisc, produce thousands of
video images, develop a random-
access audio recorder, record numer-
ous audio segments, write software to
permit hundreds of different instruc-
tional branches of both sound and
images in such a way as to reflect

medical expertise in each simple
response to every move by the stu-
dent, and then arrange for the micro-
computer to read the sensors in the
manikin and the light pen on the
video screen, control the audio
recorder and the videodisc player,
and integrate all this in a single high-
speed system. As we sat down to
design the prototype, we knew that it
wouldn't be easy.

To make the building of the initial
prototype more manageable, we
decided to limit its instructional range

The WORD PLUS has many features
that SpellStar™ and other competi-
tors leave out. The WORD PLUS finds
errors, shows them to you in context,
and with your consent, automatically
corrects them throughout the text,
SpellStar does not correct errors.

Versatile The WORD PLUS works
with almost any CP/M® based word
processor, SpeIIStar only works with
WordStar™

Accurate The WORD PLUS offers a
45,000 word vocabulary without the
compromise of suffix stripping. Spell-
Star has only 20,000 words.

Convenient The WORD PLUS helps
you find the correct spelling by con.
sulting its dictionary. SpellStar gives
no such help.

More than a

Spelhng Checker

Fast The WORD PLUS proof reads
10,000 words of text in less than two
minutes.

Many Extra Features The WORD
PLUS offers automatic hyphenation,
text analysis, and fast word counting.
Also solves crossword puzzles, lo-
cates anagrams and finds rhyming
words,

Inexpensive $150 a low cost for
freedom from the anxiety of misspell
ing

The WORD PLUS - Clearly the Best
Choice. For more information call
Wayne Holder at

O 714.291.9489
ASIS | g’;ﬁfb Reynaé: Way s
SYSTEMS | "

CPM 13 2

ol Diguas Inc
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to a single hands-on skill. CPR in-
volves opening the victim's airway,
ventilating the victim (giving mouth-
to-mouth resuscitation), and perfor-
ming external chest compression.
Because the prototype had to con-
vince people of the system’s value, we
wanted to teach the most difficult of
these skills. This is external chest
compression, which requires control-
ling three different parameters: place-
ment of the hands, depth of action,
and rhythm. We felt that if we could
demonstrate that the system could
successfully coach external chest
compression, we could do everything
else. We would consider the pro-
totype a success if it coached 95 per-
cent of its students to a high level of
performance.

Rather than give separate and
sometimes overlapping accounts of
the development of the prototype and
the later development of a full,
multifunctional system, [ will just say
here that the prototype was successful
enough to make people see the real
possibilities of the videodisc-based
system. The first demonstration of
the prototype was in November 1980
to 65 physicians in a back room of the
Miami Convention Hall where the
American Heart Association was
holding its Annual Assembly. Those
in attendance showed enthusiasm for
the project, provided we could
manage to teach all the CPR skills.

The American Heart Association’s
Emergency Cardiac Care Subcommit-
tee saw the potential in the system;
however, it said that to be really ef-
fective as a training tool, the manikin
would have to respond not only to
compressions and ventilations but
also to a whole range of techniques
that are simple for a teacher to
evaluate but had never before been
simulated or evaluated by a com-
puter.

Meeting this challenge would de-
mand real sophistication. The flow of
CPR requires first shaking the victim
to see if he or she can be awakened,
calling out for help, rolling the victim
on his or her back if necessary, then
getting the victim’s airway open, and
then looking, listening, and feeling
for spontaneous breathing. The
manikin would have to be able to tell
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BavSTan

BRIGHTENS YOUR DATA.

You have two problems . .. We have both solutions . .
How much Winchester to buy and how much can |
afford? The Daystar Subsystem offers you reliability
and versatility at a price you can afford. ® 5% drives
available in 6.4 and 12.8 unformatted megabytes e
Subsystems are also available with 1 megabyte
floppy back-up e It interfaces to the $-100, TRS-80"
Model Il & I, Apple 11", IBM*, NEC-,
HEATH/ZENITH 89*, and many others.

e Intelligent controller using 280B C.P.U. ® The 5%
Winchester has an on board addressable buffer e It
features a D.M.A. (Direct Memory Access) when
available e It gives you power fail data protect ® The
Winchester works with 115 or 230 VAC 50/60 C.P.S.
® You can go from Winchester to floppy communi-
cations without C.P.U. assistance ® This small,
compact package unit gives you 625,000 (625K
bytes) bytes per second data transfer.

* Registered Trademarks

COST: Less than $175.00 per megabyte
6.4 megs (DS6400)....$1,900.00
12.8 megs (DS12,000)....$2,200.00

WARRANTY: 180 Days

Sold only through:

asap
computer
products,inc.

1198 E. Willow Street Signal Hill, CA 90806

(800) 421-7701 (213) 595-8571 Telex: (814) 656-491

Circle 151 on inquiry card.
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SENSORS IN THE MANIKINS

ADULT MANIKIN

PROXIMITY SENSOR

LIGHT-SENSITIVE DIODE

FOR MONITORING DURATION OF PROXIMITY
CAN ESTABLISH FEELING FOR BREATH.

L VOICE FREQUENCY SENSOR
/_smpu-: BINARY TWO-LEVEL SENSOR
f (OFF-ON) MORE BASIC THAN

—

TELEPHONE RECEIVER WILL MONITOR
FACT OF SHOUTING, CALLING FOR
HELP AT PROPER TIME.

mh
AIRWAY OPEN —/I:

SENSOR - BREAKS
CONTACT WHEN
AIRWAY OPEN.

LANOMARK /-’A?ESSUI?EA
SENSOR- AT NOTCH

CAROTID PULSE PALPATION SENSOR

EI \ /
X‘HYDHAUL/C CAROTID PULSE

\

\(ACTIVATED BY COMPUTER)
BINARY (ON-OFF) PRESSURE SENSOR

REGISTERS AIR PRESSURE OF ATTEMPTED
VENTILATION IN OBSTRUCTED AIRWAY.

AIRWAY OBSTRUCTION DEVICE
BALLOON, BUTTERFLY VALVE, OR

REGISTERS SIDE TILT AND BACK BLOWS.

IN LOWER STERNUM. /\_FLOAT-TYPE‘
] C,\\ MERCURY SWITCH

INFANT MANIKIN

MERCURY SWITCH
SUPINE REGISTERS SHAKING AND
ABDOMINAL THRUSTS.

PROXIMITY SENSOR
AS ABOVE.

BINARY (ON-OFF) PRESSURE SENSOR
AIRWAY OBSTRUCTION DEVICE

BRACHIAL PULSE PALPATION SENSOR
_/ ‘\/_MERCURY SWITCH (SINGLE)
AIRWAY OPEN d \

SENSOR~WITH
SECOND SWITCH FOR
HYPERTENSION.

FOR SHAKING, BACK BLOWS, AND
ABDOMINAL THRUSTS.

Figure 2: The placement and types of sensors in the adult and infant training manikins.

whether the student was doing all
these things. This offered more
challenges in the use of sensors and in
writing complex software than | had
planned. But the members of the
Emergency Cardiac Care Committee,
especially Drs. William Montgomery
and William F. Kaye, set the goals.
As a result of their demands and their
efforts in reviewing my drafts of
scripts for the videodisc, the full
system is much better and more com-
prehensive than it would otherwise
have been.

Now let's take a look at what was
required to develop the full system.

Help with Equipment

Finding the right video equipment
for the project was difficult. No
video-tape recorder could achieve the
nearly instantaneous response to a
student’s actions, as measured by sen-
sors in the manikin, that was essential
to the success of the coaching loop.
Video-tape recorders also lack the
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ability to provide freeze frames of
high quality. Even a home optical
videodisc player would have required
several seconds to react to the stu-
dent’s actions.

We approached a number of com-
panies about videodiscs with greater
capabilities. Few would talk to us.
Only Sony was willing to cooperate
in the project. Sony offered both
technical and financial support. Ted
Sato, Sony’s chief videodisc engineer
in the United States, and Dan Harris,
manager of new-product develop-
ment for Sony Video Products, were
invaluable in supplying videodisc
players, videodisc pressing, video
monitors, and assistance in putting
the first two sensors in the manikin.
Even more important, Sato and Har-
ris provided the kind of psychological
support that difficult, innovative pro-
jects need even more than money and
equipment.

The Sony videodisc player, an in-
dustrial model LDP-1000, has its

www americanradiohietorv com

own built-in microprocessor for very
fast access to video frames. The
LDP-1000 and a videodisc are visible
in photo 1. The LDP-1000 is a laser
optical videodisc whose advanced
features can give the student almost
instant feedback. The machine also
has a connector and a switch on the
back to shift control to an external
processor.

Laerdal Medical Corporation also
generously helped the project by sup-
plying some of its Resusci-Annie
teaching manikins.

Because work on the entire system
had to proceed in parallel, the people
responsible for giving computer life
to the manikins—Jerry Poplin and
Bob Soltysik—developed a box to
simulate the manikin to the computer
and a box to simulate the computer to
the manikin.

Figure 2 shows how complex the
manikins, both adult and infant,
became after the Emergency Cardiac
Care Committee broadened our
goals. Photo 2 provides a peek inside
the infant manikin. Poplin and
Soltysik spent late nights performing
difficult surgery to equip the
manikins as needed. Some of the sen-
sors came from burglar-alarm cata-
logs, and others, like the airway that
blocks on computer command, were
sheer invention.

The Script

As noted earlier, [ thought that the
single greatest challenge in this pro-
ject was creating a script that could
serve the needs of medical experts,
video producers, and computer pro-
grammers. This unusual script wasn't
really a flow chart, although we did
sometimes have to make flow charts
and then convert them to scripting.
The script wasn’t a storyboard, but it
did have to do the work of one. The
script wasn't a simple rendering of
content either.

It took five drafts, each in excess of
100 pages, to achieve a workable
script. Drs. Montgomery and Kaye
contributed greatly by reviewing each
of these drafts.

Part of the challenge of writing the
script was in developing a sense of
what various interactions would look
and feel like while the videodisc was
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MULTIPLE CHOICE
FOR MULTIPLE USERS.

CompuPro, the company that pioneered 8/16 bit dual processing for micro-
computers, has now created the 8/16 bit multi-user operating system for the 80s.

~~~~~~

AT '

-—
- -

MP/M® 8-16, CompuPro’s proprietary edition of Digital Research’'s MP/M 86 V2.0, unleashes the power of
dual processing for unprecedented multi-user performance. Let different users run different software packages
at different stations—even mix 8 bit (CP/M 2.2) and 16 bit (MP/M 86) software in the same system, with 62K of
available RAM per station. As a bonus, all 8 bit programs run under a true 16 bit operating system for maximum
speed and efficiency.

Suddenly, other operating systems seem outdated: MP/M 8-16 offers the best of the 8 and 16 bit worlds in
high performance multi-user environments.

MP/M 8-16 lists for $1000. System requirements include CompuPro dual processor (CPU 8085/88) based system with appropriate interfacing, memory, and disk capabilities, as well
as the System Support 1 and MPX 1 boards.

CPU 86/87 [ 3-16 ]

CPU 86/87 delivers ultra-efficient, high speed 16 bit computing. Based on Intel’s 8086 16 bit pracessor, CPU 86/87 also includes the
80130 interval timer/interrupt controller and a socket for the 8087 math co-processor (provides number-crunching capabilities rivalling
many minicomputers). Compatible with both 8 and 16 bit peripherals. $695 (8 MHz operation), $850 CSC (10 MHz operation). Optional 8087
available for $600, $700 CSC. Note: Clock speeds limited to 5 MHz with 8087.

For business, industrial, and scientific computing,
contact your authorized CompuPro Systems Center.

ompuPro Performance, quality reliability.

CompuPro division, Godbout Electronics, Oakland Airport, CA 94614-0355
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Photo 2: A peek inside the infant training manikin. Trainees never see the complex of
sensors exposed here. (Photo by Jerry Poplin.) :

being produced, three to six months
before much of the programming
would begin. It is much to the credit
of Jane Sallis and Associates in
Dallas, the producer of the videodisc,
and Gay Hampton, the production

assistant, that the final shooting
script resulted in a full and effective
use of the random-access videodisc
and audio-tape systems. The text box
below shows a small excerpt from the
script.

Software

We were fortunate to have two ex-
cellent programmers working on the
CPR project: Bob Sander-Cederlof
and Mike Laumer. Bob is the presi-
dent of S/C Software and author
of S/C Assembler II and S/C Macro,
bestselling assemblers for the Apple.
Mike has written Flash!, what 1
understand is one of the best com-
pilers for the Apple. Together they
produced some 900 pages of assem-
bly-language programming and a
couple of Applesoft BASIC routines.

It was the software that brought
the 700 video branches to life. (On
this, Mike had some assistance from
Bobby Deen, an Apple club member
who was still a high school student.)
To say the least, the programming
task was demanding. The easy part
was the 150 pages of text for quizzes
and answers. The programmers had
to make the videodisc operate in
response to light-pen choices with
“any time” interrupts. There were
also interrupts for the 20 analog and

digital systems in the manikin.
Text continued on page 130

TV Monitor
TLLUSTRATION

MANTC

PRAWING
“To
SLIDE

TiLLusTRATION
RENT

@\ATcH WITH

PREV 10US
| LLUSTRATIOV)

Computer Monitor

BLANK

BLANK

The Script for the Interactive Training System

Script

COMPY (SO) V/O: Allright. . . . In the position your friend is
lying in, the muscles of the jaw relax and the base of the tongue
falls back blocking the airway, which makes it difficult, if not
- impossible, for air to get through to his lungs .

you what I mean. . . .

(Video screen goes to next illustration, computer screen is blank)

COMPY (50) V/O: See how the flow of the air to the lungs is

being blocked?

. (Video screen goes to next illustration, computer screen is blank)

. . Let me show
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.001
Second
From
Wallstreet

Now, a terminal in western
Kansas is no more than a micro-
second from the data of Wall Street
or the Commodities Exchange.

Now, an advanced data com-
munications system allows your
CP/M” based computer system to ac-
cess almost any dial-up computer,
capture and store the received
data, and transfer files between any
two CP/M® systems — even when disk
formats are incompatible.

What would you call a system lilke
this?

CRON\NALK

What Crosstalls can do for you
depends mostly on what you need
done. It acts as a “smart terminal,”
automatically dialing any dial-up
system. It allows you total modem
control, changing modem speed,
data word format and duplex in-
stantly. It captures on-line data for
analysis off-line, saving time and
money. It transfers any type of file
with complete error checking.

When you equip more than one
office with Crosstalls, you can ex-
change information instantly by
phone, even if you don't subscribe
to an information utilities service.

So no matter where your office is
located, Crosstalls can give you ac-
cess to the world, instantly. Call or
write for details.

™Microstuf, Inc.
O° 1900 Leland Dr.,Suite 12
Marietta,GA 30067
[] (404)952-0267

DEALER INQUIRES WELCOME

CROSSTALK is a trademark of Microstuf.Inc.
CP/Mis a registered rademark of Digitol Research Inc.

. Circle 314 on Inquiry card.
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TV Monitor
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RENT
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STRAIGHT
AIRWAY
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D
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NEXT <SL\DE
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RESCUER
VICT! 'V\

(MATCH  1LLusTRATION

Computer Monitor

RLANK

TowcH THIS
spuT WHEN

you ARE
READY TO
REGIN A

BLANK

BLANK

Script

COMPY (50) V/0: So what you'll need to do is open that air-
way by tilting his head back. . . . This pulls the base of the
tongue away from the back of the throat and opens the
airway . . . We'll show you two ways to do that, and then we'll
want you to try them on the manikin. . . .

(Video screen goes to next illustration, computer screen goes to
“Touch this spot. . . .” display)

COMPY (50) V/O: You can perform CPR on either side of a
victim, but for teaching purposes, we'll always have the rescuer
on the left side of the manikin. Now kneel down like this beside
the manikin and make sure you can see the screen. We'll wait,
and when you're ready to begin, touch the computer screen with
the light pen.. . .

(When the computer screen is touched, video screen goes to il-
lustration and computer screen is blank. If no response is
monitored within 20 seconds, program reroutes to HAVE YOU
TRIED THAT YET? BRANCH — Generic/Compy with video
screen holding image of student in front of screens)

COMPY (50) V/0: Good. . . . Okay, now, the first method
for opening the airway is the head-tilt/chin-lift. Notice that one
hand is tilting the head back by pressing on the victim’s fore-
head, while the other hand, using three fingers, lifts up on the
nearest side of the chin. The lower lip may also need to be held
open with the thumb,

(Video screen goes to matched slide, computer screen is blank)

COMPY (S0O) V/O: Here's how that would look in real
life. . .. Now we'd like you to try opening the airway on the
manikin using this head-tilt/chin-lift method. When you per-
form on the manikin, you won't need to touch the computer
screen to let us know when you've begun, because we'll be able
to sense this from the manikin. So go ahead and try it now. . . .

(Computer program monitors airway sensor in manikin. If air-
way is not open within 20 seconds, program routes to HAVE
YOU TRIED THAT YET? BRANCH — Customized/Compy. If
the airway is open within 20 seconds, the program proceeds to
the SUCCESSFUL BRANCH)

HAVE YOU TRIED THAT YET? BRANCH — Customized/
Compy

(Video screen holds image and computer screen goes to yes/no
display)
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Fit Right in

e

T

Of course Percom diskette drives for the IBM Personal
Computer fit right in. They fit right outside your Personal
Computer, too. And they're fully compatible. providing the
same full double-density storage capacity.

But just as important, Percom diskette drives also fit the
same high standards set by IBM.

At Percom we've been making disk storage systems
since 1977. We build quality, high-performance disk drive
systems. From proven design through quality inspections
that include 100% two-day operational tests. And Percom
dealer support ensures competent after-sale service.

So expect more from Percom. You won't be

- disappointed.

Minimum system requirements are an IBM System
Unit with 16 Kbytes of RAM and 5'4" Diskette Drive
Adapter. Drive models supported depend on DOS
used. An optional cable available from Percom is
required for external (add-on) drives.

Percom disk drives for the IBM Personal Computer are
available in 40-track single- and dual-head models, and 80-
track single-head models. Call or visit your independent IBM
Personal Computer dealer — and fit right in with Percom.
For the names of dealers carrying Percom products for your

Personal Computer call toll-free 1-800-527-1222. I‘ e e | e e L e \\
Yes I'd like to know more about Percom diskette drives
PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE l for my IBM Peisonal Computer. Rush me free literature I
Send o0 PERCOM DATA COMPANY. Inc.. hept  2-BO1t
I 11220 Pagemull 1load. Dallas. Texas 75243 l
l streel l
PERCOM DATA COMPANY, INC. - I
city state
11220 PAGEMILL HD.  DALLAS. TX 75243 (214} 340-7081 I
I 2ip phone number l
1BM and IBM PERSONAL COMPUTER are trademarks of International Business {intend to add a hard-disk system to my computer ! 'yes! no. '
Machines. Inc \ MAIL TODAY!
PERCOM s a trademark of Percom Data Company. Inc A T T TS C
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BLANK
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Script

COMPY (SO) V/0O:; Did you try it? If you did, answer yes on
my screen. If you didn't, answer no.

(Depending upon response, program advances to NO BRANCH
or YES BRANCH)

(NO BRANCH)

(Video screen holds image of head-tilt/chin-lift, computer
screen goes blank)

COMPY (S0) V/O: Well, don't be bashful. Please go ahead and
try opening the airway. This unconscious victim needs air to
breath.

(Program continues to return to this response if no action is in-
dicated)

(YES BRANCH)

(Video screen holds image of head-tilt/chin-lift, computer
screen goes blank)

COMPY (S0) V/O: Well maybe you need to tilt the head back
more, and lift up on the chin a little more forcefully. Please
don't be hesitant—we want the airway wide open so that this
person can breathe. . . . Once you've got it right, we'll pro-
ceed—Now, go ahead and try it again.

Program monitors performance and proceeds to appropriate
branch. If two “Yes” answers entered in a row, program re-
routes to LACK OF SUCCESS BRANCH—Generic/ Compy.
When airway opens, program proceeds to SUCCESSFUL
BRANCH)

(SUCCESSFUL BRANCH)

(Video screen holds image, but adds TV key, computer screen
goes blank)

COMPY (S0} V/0O: Excellent . . . And if the victim has den-
tures, this is the method to use to hold them into place. If rescue
breathing is needed, the airtight seal is easier to perform when
dentures are in place. But, if dentures cannot be managed in
place, remove them.

(Video screen goes to illustration, computer screen is blank)

Listing 1 shows the programming that brought much of this ex-
cerpt to the video screens.
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HEATH/ZENITH &YOU, INC.
ONE STRONG PARTNERSHIP

A computer purchase is the beginning of a long-term partner-
ship between you and the people you buy from. Your ongoing
need for software, peripherals and accessories requires a
partner who will stand by you with a growing line of products
to meet your needs. Heath/Zenith will be that strong partner
for you. Look what we have to offer.

THE ALL-IN-ONE COMPUTER — The heart of the Heath/
Zenith line is the stand-alone 89 Computer. It's a complete
system with built-in 5.25-inch floppy disk drive, professional
keyboard and keypad, smart video terminal, two Z-80 micro-
processors and three RS-232C Serial 1/O Ports. it comes
with 48K bytes of RAM, expandable to 64K.

PERIPHERALS AND ACCESSORIES - These include the
popular Heath/Zenith 19 Smart Video
-1 Terminal, loaded with professional features.
We also offer color and black and white
monitors, modems, computer lan-
guage courses, and high-speed
typewriter-quality ; A

=" printers. i ,
P

- )

SOFTWARE — New software, in-
cludes the SuperCalc Spread-
sheet and Condor Data Base
Management System. Word processing, including

three different programs. Small Business Programs, feature
Peachtree’s Series 5, Softstuff's General Ledger and Inven-
tory Control. HUG. Heath Users' Group, offers members a
library of over 500 low-cost programs for home, work or play.

PROGRAMMING LANGUAGES -
For your own custom programs,
Microsoft languages are available in
BASIC (compiler and interpreter),
FORTRAN and COBOL.

APPLICATIONS SOFTWARE - Expand the performance
range of your computer with a broad selection of software,
including the best of Digital Research and Micropro — as
well as the complete line of Softstuff™ products.

OPERATING SYSTEMS — Three versatile systems give you
the capability to perform your specific tasks. CP/M by Digital
Research makes your system compatible with thousands of
popular CP/M programs. UCSD P-System with Pascal is a
complete program development and execution environment.
HDQOS, Heath Disk Operating System gives you a sophisti-
cated flexible environment for program construction, storage,
and editing.

DISK SYSTEMS - The new Heath/

Zenith 67 Winchester Disk System,

for commercial use, adds nearly

11 megabytes of storage to your 89
computer. It includes an 8-inch

floppy disk drive for data portability. The

new 5.25-inch 37 disk system, available

with 1 or 2 drives, adds up to 1.28 mega-

bytes of storage. Both plug-in systems

have write protection.

SERVICE AND SUPPORT - Prompt and professional serv-
ice and assistance is available nationally through Heathkit
Electronics Centers, Zenith Data Systems for commercial
users or through Heath factory servicing and phone-in tech-
nical assistance.

Complete, integrated computer hardware and software, de-
signed to serve and grow with you — that's what to look for in
a strong partner. And with Heath/Zenith you get it all.

Heath/Zenith computer products are
sold nationwide through Heathkit
Electronic Centers* (check your white
pages for locations). For a FREE
catalog and mail order service, write:
Heath Co., Dept. 334-904,

Benton Harbor, Ml 49022.

HEATH/ZENITH =~-2H
e
Your strong partner

Product specifications are subject to change without notice.
*Heathkit Electronic Centers are operated by Veritechnology Electronics
Corporation, a wholly-owned subsidiary of Zenith Radio Corporation.

Circte 210 on inquiry card.
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Are you faced with having to

spend $3000 and up for a
letter-quality printer?

Mediamix offers an altemative.

v/

For only $500 the
Mediamix ETI lets Yo
connect the IBM Electronic
Typewriter Models 50,60,
or 75 to any computer. Why
invest in two separate
machines? Your office
typewriter can do both jobs,
vielding better type quality,
a consistent corporate
image and renowned
[BM service.

The ETI? is
no simple black
box, either. It is a

computer
with
2000
: charac-
ters of memory, over 39
special commands and the
aption of doing typesetting
on the 1BM Madel 50,

Write or Call

MEDIAMIX

P.O). Box 67TB5T
Los Angeles, California 90067
{213)475-9949
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The Interpretive Language Used to
Program the CPR System

Mike Laumer
Laumer Research
1832 School Rd.

Carrollton, TX 75006

The interpretive language developed for the CPR course contains over 80 dif-
ferent operations that make possible the programming of the various hardware
elements of the system (light pen, Apple video display, videodisc, audio tape, and
manikins). The language is similar to assembly language, with the familiar op-
code-argument structure known to assembly-language programmers. About half
of the instructions provide the computational and logic abilities of a 16-bit pro-
cessor, while the other half is dedicated to the special hardware elements of the
system.

A powerful sublanguage exists for displaying text and low- and high-resolution
graphics on the Apple video screen and for building tables for the light pen com-
mands to work from. The tables for the pen command contain the number of en-
tries in the table and each entry contains the x, y, start and stop coordinates for
an active region and an invert region. When the pen command executes any
detection of the light pen in an active region of a menu, selection will cause the
text in the invert region to be highlighted (black text on a white background) to
indicate the current selection, and when the pen moves on to another field the
previous field is changed back to normal and the new field is highlighted.
Touching the ring on the pen to make a menu selection will return a number in-
dicating the table index that was highlighted last, and a tone sounds on the Apple
speaker as audio feedback.

Listing 1 shows a sample course segment coded in the interpretive language,
with comments on the operation to the side. The related segment of the script is
included in the text box on page 120.

Listing 1: A program segment written in the interpreter especially developed for the
CPR project. The interpreter resembles assembly language in its use of op-codes
and arguments.

SHOW 23157 ;show a still frame on the
video disk.

;select channel number 3 on
audio tape unit.

;play a segment of audio
from cassette player but do
not wait for completion in
case student catches on to
the instructions and tries
the airway opening before
the voice on the tape
interrupts from the tape.
Will shut it off at the proper
tape address position.

CHAN #3

PLAYA 5740,5930

*« » 2 » 2 s » »

MENU A ;show a menu to student on
the Apple video screen.
;JUMP to ERR if 30 second
limit expires and airway still

not opened.

CHK TIMEOUT 30,ERR

WAITAIRWAY ;wait for student to open the
manikin airway.
JUMP GOOD ;branch to good perfor-
mance if airway opened.
ERR LIST B,PENTABLE ;show a menu for student.
PLAYA 5940,6090 ;"have you tried that yet?"

www americanradiohicetorv com
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Move Up to Tar

The Serious Business Machine

Do you have a small computer system that
operates with mini-floppies and has limited storage
capacity? Then it’s time to move up to the Tarbell
Empire Series System. Tarbell starts where small
systems leave off, providing storage from 1 to 20
megabytes. This means Tarbell is capable of
growing right along with your business. (It also
makes sense to start with Tarbell if you're a first-
time computer buyer.)

Tarbell is the serious general purpose business
machine, backed by years of experience with disk
systems. It gives you word processing, inventory
control with bill of materials, mailing lists — all in
addition to accounting applications: general ledger,
payables, receivables, payroll with cost accounting
and order entry. Whatever your need may be,
Tarbell can provide the working software that gets
the job done.

With the Tarbell System you get a Z80 4 Mhz CPU
with memory management, timer and full interrupt
capability, 2 RS-232 serial ports with handshaking,
64 K bytes of random-access memory, double
density floppy disk interface, 2 double density
floppy disk drives, cabinet, power supply, and
cables.

The software includes: CP/M™ 2.2 disk operating
system, Tarbell Disk BASIC, Tarbell Database
System, and all manuals and documentation.

Tarbell also offers the MP/M™ Muilti-User
Operating System and 4 additional RS-232 serial
ports.

The Tarbell Empire Series is delivered assembled,
tested, and with a FULL six-month warranty on
parts and labor.

And when you need even more mass storage,
Tarbell also has a hard disk that’s system-
compatible and provides easy back-up.

If your business is growing or you need more than
a few hundred K bytes — it’s time to move up to
Tarbell. Call your local Tarbell dealer for
competitive prices.

The One-Stop Shopping Service

950 Dovlen Place, Suite B
Carson, CA 90746
(213) 538-4251

CP/M and MP/M are. trademarks of Digital Research

Circle 439 on Inquiry card..
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scratchPad...
THE ULTIMATE
SPREADSHEET

Financial Planning

Stats-graph

A statistical display package

www americanradiohistorv com ‘
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NEVER SEE “OUT OF MEMORY” AGAIN.

ScratchPad

The problem with other spreadsheets is that you
are only allowed relatively few entries. ScratchPad
with virtual memory (an advanced memory
management technique) allows essentially
unlimited number of entries by letting your disk
drive act as secondary memory when you run out
of RAM.

PRS- SRR TR ) R

1 °***Hardware Inventory for 1982 **

2 Cost/ Total
3 Item Quantity Unit Cost
B cmeeem e emeameeaeeeeameaaaaaa
5 Nails 1000 $0.05 $50.00
6 Hammers 25 $10.50 $262.50
7 Wrenches 100 $8.75 $875.00
8 Glue $1.12 $3221.12

Total $4408.62

ScratchPad includes all the most useful features
found in other popularly availabie spreadsheets,
but has added these state-of-the-art innovations:
® Virtually unitimited number of entries.

® Unlimited screen splitting.

u Unlimited titie locking.

® The “IF/THEN" function.

ScratchPad does more than ail the others, better
than all the others.

ScratchPad 2.0: $295.00
Manual Only: $ 15.00

ScratchPad and Stats-graph
available for virtually all CP/M,

compatible systems.

Clrcle 430 on Inqulry card.

Stats-graph

Now...Interactive Graphing and Statistics

B — =y

’ ScratchPad
4 - - | --Stats-graph.

Designed for data interchange ... Data entered under
ScratchPad can be used to create graphs under Stats-graph.
Stats-graph also stands alone.

No graphics hardware is required.

Stats-graph creates graphs using the ASCI
character set (or graphics characters if available).
It creates bar graphs, pie graphs, and scatter
graphs. Stats-graph also performs various
statistical analyses, including regression analysis,
standard deviation, etc.

Example pie graph:

----- sancann
AL R R R R R R L)

COOO***assassstasactonas
0000000 s ssesstsanasaatat, g

Adams 0000000000 A *essastssstst,ioeaas
= 12.5% 000000000000 Hsssaaans e o5
00000000000000* 4 **** Ve
Jones 0000000000000000** *** e ee
= 20.5% 00000000000000000***sssssssscsscscans
0000000000000000000 ++++ +rrsstessssrest
= Smith 0000000000000000000++ s+ s+ stetsrsrtsss

= 42.0% ©00CO00000000000000++++ss+ttsssssts
00000000000000000 ++++e++ 4+ 4444
other 00000000000000000+++ +++ s+ ssetssvs
= 25.0% 000000000000000: ++++ssssttess
. 0000000000000 = ++s e+t ts s
00000000000 ++ ++ ¢~ e
0000000+ ++-

Data for Stats-graph may be entered interactively
or converted from a spreadsheet (such as
ScratchPad). The output from Stats-graph can be
integrated into any document. This makes Stats-
graph great for preparing reports.

Stats-graph: $200.00
Manual Only: $ 15.00
Available from fine dealers everywhere, or directly

from SuperSoft.

Japanese Distribution: ASR Corporation
International, 3-23-8, Nishi-Shimbashi, Minato-Ku,
Tokyo 105, Japan, Tel. (03)-437-5371.

Telex. 0242-2723.

- CP/Mis aregistered ademark of Digital Resea

FIRSTIN SOFTWARE TECHNOLOGY P.O.Box 1628 Champaign, IL 61820 (217) 3569-2112 Telex 270365
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Circle 242 on inquiry card.

D),

: a Screen Criented
i Felational Database 1
| designed fo put You in

H control of a powerful

i information management
| system: quickly easily

i and at a price you can
| live with.

1 Powerful
4 *User defined CRT entry
soreens speed data input
] and editing.

=Makes full use of CEM 20+
facilities for rapid access

and retrieval. I
*User controlled security
gccess codes,
*Lp to 32k records per relation
with up to Bk per record, I
User Oriented

=& consistent system of help
MEessages, menus, and
prompis assits the user in all
phases of operation.

=4n English-like guery format
that is easy to use yet
COMpransnane,

Clear Documentation

*Our manual is concise, easy
to understand, and indexed,

$D0)5) /22

Listing continued from page 126

PEN PENTABLE,SELECTCODE  ;wait for student selection.
GOTO SELECTCODE,YES ,NO
YES PLAYA 5940,6090 ;"well, will you please try
it..."
JUMP CHK ;go monitor performance
again.
NO PLAYA 6100,6180 ;“Well, don't be
bashful . . ."”
JUMP CHK ;monitor performance again.
GOOD ;continue with course.
SELECTCODE .BS 1 ;reserve 1 byte for pen
code.
* MENU DATA SELECTION
* MENU FOR STUDENT INSTRUCTION
A BEGINMENU ;start menu A.
HOME ;clear the screen.
VTAB 10 ;goto line 10.
HTAB 1 ;goto column 1.
TEXT “PLEASE OPEN THE AIRWAY ON THE MANIKIN”
VTAB 12 ;goto line 12.
HTAB 1 ;goto column 1.
TEXT “WE'LL CONTINUE WHEN YOU OPEN IT.”
ENDMENU ;end of menu A.
* MENU FOR HAVE YOU TRIED THAT YET?
B BEGINMENU ;start menu B.
HOME :clear the screen.
VTAB 10 ;goto line 10.
HTAB S ;goto column 5.
TEXT "HAVE YOU TRIED THAT YET?”
VTAB 12 ;goto line 12.
HTAB 15 ;goto line 15.
BEGINFIELD ;start a light pen selection
field.
TEXT “YES” ;text for pen selection.
ENDFIELD ;end a light pen field.
VTAB 14 ;goto line 14,
HTAB 15 ;goto column 15.
BEGINFIELD ;start second light pen field.
TEXT “"NO" text for pen selection.
ENDFIELD ;end of second light pen
selection.
ENDMENU ;end of menu.

WVISA, MG and COD welcome

L EIELH,

INMOMATIVE SOFTWARE TECHNOLOGIES - N
3990 VARSITY DRIVE
ANN ARBOR , MICHIGAN #A1D4

(313) 996-1890

RELMARES: CR/M 2.0+ SYSTEM WITH
ATLEAST 42K _ 54-80 COLUMMN SCREEN
ADDRESSABLE CURSOR AND A" DHSK
DRIVES

L'CP-*M 15 & trademark of Dioilal Heseancn, inc

e —
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Text continued from page 120:

By far the most difficult parts of the
software were the algorithms that
governed the evaluation of hands-on
performance by the student. The
problem was to read the input array
reflecting the student’s performance
and (1) judge whether the perfor-
mance took too little or too much
time and (2) determine whether each
part of the performance occurred in
the proper sequence. One or the other
of these two parameters alone would
have been easier to manage. Together

wwWwW americanradiohistorv com

they posed difficulties. Based on per-
formance, the software has to display
high-resolution graphics and comple-
ment these with video demonstra-
tions and explanations of how to im-
prove performance. Figure 3 is a flow
chart of the part of the program that
teaches external chest compression.
In the text box on page 126, Mike
Laumer gives some insights into how
the programming was done. Listing 1
is a sample of some code that Mike
wrote in the interpretive language
developed for the CPR project.
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High High High High
Technology Technology v ) Technology Teghnology ?e'gl'\‘nologv

ar b 1

Hce ) a

Software In Depth

The first time you use our software you'll find it does
wonderful things. The more you use it, the more you'll find
how useful it is. We have programs for doctors, CPA’s,
attorneys, retail store managers, contractors, estimators,
print shops, schools, and manufacturers. We even have a
program for programmers. And the listis growing. We have
programs for the Apple™, NEC™, and Atari 800™ computers,
and this list is growing, too. To see our software, please
visit The Xerox Store or another fine computer dealership
in your area. Call or write us for a free catalog. High
Technology Software Products, Inc., 2201 N.E. 63rd Street,
PO. Box B-14665, -

Oklahoma City, Oklahoma HI h

73113, 405/478-2105 g

Apple s a trademark of Apple Computer. Inc

Atariis a trademark of Atan, Inc
NEC 15 a trademark of Nippon Elactnic
Company. Ltd

| |||,|
i

II
| |||||

I
:IIII|

m»ology Shnotogy
RS o
L

High High High High

hnotogy ) ~ Telhnology Technology ) _Technology ‘ ~ Telnnology
The Onclex m Lok <k 0 Bing
Scheduter Smuiatons §ystern

High

High High High
Technology Technology Yeghnolog_yr Teghnology

.
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Circle 27 on Inquiry card.
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ADC4CID3CBAODSD4CICCCIDADIADA4BSBOAD
AQ

Disk Utility ¢
for Apple DOS 3.3 o3
AQ

LOST PROGRAM ¢
9

D3

RECOVERY
cc

Cl

If you haven’t 23
written over that A6
program accidental- A?
. DO

ly deleted, this a
software can re- ‘2‘;
cover it for you. c8
AQ

. DS

Also, it can D4
reorganize your disk
and inform you of SZ
the remaining D9
space available. ég
Cl

And, it allows SE
you to patch any c6
. ol : Cl
sector: display in &3
Hex and ASCII on D4
standard Apple g;
screen. s
c4

AQ

Menu driven and 83
easy for the novice g
while still efficicnt
for the professional. 03
Compatible with o
M & R Superterm. %
C3

For more information or CF
to place your order call: gg
(208)263-1213
AD

AD

Cost: $50 A
We pay first class postage and i
insurance. You may use VISA or gg
Master Card. CF
c6

TO ORDER: send us your D4
check, money order or credit card D7
number and expiration date. a
Certified checks avoid clearance Eg
delay. AQ
ANSWER Corporation _}
502A North Second Ave. Cf
Sandpoint, Idaho 83864 EC

0
AQADC2D9ACACSD2D2DIABDACICHC6DAADAD
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FROM PREVIOUS
INSTRUCTION

|

COMPUTER
REQUESTS HAND <

PLACEMENT

il

COMPUTER GIVES
DIRECTORY
DISTANCE

SHOW VIDEO
8RANCH

LIVE

REQUEST

ASSIST

COMPUTER

REQUESTS ONE
COMPRESSION

COMPUTER GIVES
FEEDBACK:

“T00 WEAK" OR
“T00 HARD"

VIDEO SHOWS
POSSIBLE ERRORS
REQUEST
LIVE ASSIST
COMPUTER
REQUESTS 15
COMPRESSIONS
OFFER
METRONOMIC

RHYTHM

SHOW
POSSIBLE
ERRORS

CONTINUE

REQUEST
LIVE ASSIST

Figure 3: An early flow chart of the part of the CPR program that teaches external chest

compression.

The Light Pen

There is a big difference between
using a light pen to simplify a few
types of input and using a light pen as
the only input under user control. In
our system, the light pen had to do

www americanradiohietorv com

almost everything that a keyboard
can but without the keyboard’s com-
plexity.

We organized the use of the light
pen around a menu of nine choices,
The student would choose one of the
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I :_ -
S0y s, Fes Watson,
you'mad : 2 g'éfﬁce mal -.'!:'a A
enlisted the servicés of my friend. ""Last

big chunk of data disappeared from our com- &

puter system. My boss wants to know who was
responsible...and fast!"

Holmes began to investigate.

"*You would be wise to exonerate all of those
in your employ," he concluded just moments
later. “No one here is a fiendish database killer.
Last night's lightning storm was the villain. It
caused a momentary loss of power that destroyed
immense portions of your database.”

""How can we prevent this in the future?"’
asked the company president.

"By investing in a Zeus2™multi-processor
system from OSM, " said Holmes. 'Zeus2 has an
integral power supply that will protect your data
from momentary power glitches.”

“Will it also protect our data from total power
failures?"’ asked the office manager.

""Quite so,”” answered Holmes. ''The uninter-
ruptible power supply allows you to continue
operating for up to twenty minutes when power
dies, so your workers have ample time to save
their critical documents.”

us2 will meet our
d in the future?”’ asked the

, 1s well suited to virtually all multi-
user, multi-processing applications,”" declared
Holmes. “It easily accommodates 32 users*~ locally
or remotely. In addition, its proprietary CP/M™
compatible MUSE™ operating system simplifies
programming and allows you to utilize thousands
of existing programs.”

"With all those features, Zeus2 probably costs
too much,” snapped the vice president of finance.
""Quite untrue,” replied Holmes. "In fact,
Zeps2 offers the best price-performance ratios in
the industry —with a price-tag so low some deem

it criminal.”

"But how, dear man,"” [ interjected, "'did you
deduce that a power glitch was to blame for last
night's loss of data?"

"’Elementary, my dear Watson," he said,
puffing contentedly on his pipe. "Elementary.”

The solution: The Zeus2
multi-processor system.

Visit us at NCC booth §4722.

AMVW americanradiohistorv co

For more information on the Zeus2
solution, call or write us today.

0OSM COMPUTER CORPORATION

2364 Walsh Ave., Santa Clara, CA 95051

{408)496-6910 {800)538-5120 TWX: 910-338-2099
QM 1992 Zes and MUSE are ek OSM Corp.

CPIM s a 1tademark of Digilal Research Inc.
* 16 users standard: 12 users on specul order.

Circle 351 on Inquiry card.
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UBCABULAR'Y
CHECK

RESUNE
PROGRAN

U KHOY THIS
auizZ HE

FRAME STEP

K<< D

' TAKING
A BREAK

Photo 3: The main menu of the CPR system. Students select an item by using a light
pen. (Photo by Bob Lukeman.)

PULS.

A B C DMAF GHTI JEK LN

RS T UV N ®% VY 2

Photo 4: The CPR system’s word template in use. The student is using a light pen to
choose a letter. The letter will now appear on the line above the listing of the alphabet.
(Photo by Bob Lukeman.)

CPR/CARDIOPULMONARY RESUSCITATION:
CPR, or CardioPulmonary Resuscitation, is a basic,
life-saving procedure whose purpose is to restore
life after sudden and unexpected death. It involves

three basic rescue skills: airway, breathing and
circulation.

~.more...

Photo 5: A video frame explaining CPR (cardiopulmonary resuscitation). The student
can get a more thorough explanation on request.
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nine items by pointing the light pen at
it and, when the block around the
item lights up, touching the place be-
tween the light pen’s two metal rings.
The nine choices, as shown in photo
3, include searching a subject index, a
vocabulary check, reviewing the last
15 seconds of instruction, stepping
through frame by frame, practicing
on the manikin, taking a break, re-
suming the program after a break, re-
questing a quiz on material that the
student thinks he or she knows, and
calling a live person for assistance.

Since it was vital to give students
the sense of being in control, we
wanted the menu to be available
always. We decided that two moni-
tors were necessary and would add to
the system’s capability. One would
always be available to take input
from the student and to display out-
put from the computer. The other
would constantly display information
from the videodisc. At times, we dis-
covered, the two monitors could
work together as a highly sophisti-
cated instructional tool. Furthermore,
the cost of the second monitor was a
small part of the cost of the whole
CPR system.

If at any point in the instruction the
student gets bored rehashing, say, the
anatomy of the heart, the student can
switch to “I know this—Quiz me,"” or
to “I want to try the manikin.” Such
freedom keeps students interested.

To provide for alphabetic input
from the students, we provided a
“word template” system that provides
a listing of the alphabet and allows
the student to spell out a word by
touching characters in the list. Photo
4 shows the template in use. The soft-
ware here can handle most misspell-
ings of the words intended. Rather
than insisting on exact spellings, the
software checks to see if key letters
are present in the correct order. If the
student is trying to spell “pulse,” the
software will understand so long as
the student enters the letters “PLS"” in
that order, regardless of the letters
that come before, after, or in be-
tween.

The light pen provides access to
several different levels of explanation
of the key vocabulary words. Each
level may involve printed and spoken
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Plot

your next meeting
yourself.

Read how 2 pens can become
your best presentation tools.

Introducing the New Personal
Computer Plotter from
Hewlett-Packard.

Now you can use your personal
computer to generate your own presen-
tation charts. graphs. and pie charts,
How? Simply add on the new high
quality, low cost HP 7470A
Personal Computer

Plotter. -
The 7470A helps you ‘(1// 2
save time and save money, and ~ % 7 _;

N o

-

~
B

lets vou communicate quickly. accu-
rately and effectively.

Quicker understanding.

Data. when visualized graphically, becomes information
fast. Charts and bar graphs can make any presentation
clearer and more readily understood. But asking your staff
to produce the graphics man-
ually for your next presenta-
tion doesn't ensure accuracy
or artistic talent. And going
to outside graphics suppliers
can be costly. Combined with
your personal computer. the
new HP 7470A plotter does
the communicating for you.
Quickly. Logically. And with
off-the-shelf software avail-
able from most HP dealers.

Fast and pretty.

The 7470A gives you high plotting speed with excellent
line quality...faster than any competitive small plotter.
On top of all that, it comes in an attractive design
package that looks nice on your desk. And it does it
for only $1,550. (U.S.A. domestic suggested retail price.)

Count on it.

The 7470A is built the Hewlett-
Packard way. To last. Designed and
engineered with only a few parts, none
of which require adjustment. And with
customized integrated circuits
that ensure reliability.

Pen pals.

The HP 7470A has
= two single-pen stables.
Simple pen changes give you
multi-color plots in your choice of ten
coordinated colors. Pens are automatic-
ally capped and stored.

An option you’ll want, too.

For only $95, you can also get a 17057 Overhead
Transparency Kit that turns your plots into transpar-
encies for overhead projectors. For "l need it tomorrow
at 9:00 A.M.!" meetings, it's a necessity.

Start plotting your next presentation today.
Clip and mail the coupon below. Now.

Mail the coupon below and we'll send you—absolutely
free—a sample plot. a more detailed brochure, and a
sample overhead transparency.

Then...stop in at your nearest Hewlett-Packard
Dealer. See the HP 7470A in action. Once you see it
demonstrated you’ll find a hundred ways to make your
own applause-winning presentations.

When performance must be measured by results
HEWLETT

ﬁ,” PACKARD
Circle 212 on inquiry card.

F______—___——_——_——______

Seeing is believing. Send me a sample plot, an overhead transparency, and more detailed information.

Name Title

Company
Address
City, State & Zip
Phone Number ( )
Send to: Hewlett-Packard, 16399 W. Bernardo Drive. San Diego, CA 92127 — Attn: Nancy Carter

q
[
I
I
[
I

11203 BT-6
h————————————————————————
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6a

Photo 6: A student using a light pen to
show judgment. In photos 6a and 6b the
computer screen displays a list of tech-
niques out of order and the student in-
dicates the next one in the order, which, if
correct, will appear above the dotted line.
The computer then accesses the videodisc
to present the appropriate next segment
on the video screen while the list of tech-
niques remains visible on the computer
screen (6¢c). In photo 6d the student makes
another selection,

explanations and labeled illustra-
tions, The first definition provided is
short and simple, letting the student
quickly check the correctness of his or
her understanding of the term. The
student can always use the light pen
to enter “M"” for “More” to get a
deeper level of explanation. Photo 5
shows a frame with a basic explana-
tion of CPR.

Students also use the light pen dur-
ing quizzes, as shown in photo 6. Pro-
viding different levels of explanation
on demand helps to implement the
“mosaic” concept of learning, as op-
posed to the traditional step-by-step,
same-for-everyone, linear concept.
The system meets the needs of each
student. People who want more

thorough definitions can always get
them. People who just want to learn
enough to perform CPR need not go
to such lengths.

One benefit of the mosaic approach
is that a single nucleus program can
satisfy several different levels of
learning needs. This helps a great deal
in amortizing development costs.

Random-Access Audio

In order to keep up with the video-
disc, a random-access audio system
would have to be fast indeed. I
reasoned that 1/30 of a second would
be fast enough on stereo audio tape,
and that three usable channels could
give us three times the speed of ac-
cess. To build the random-access

6d

sound machine, I commissioned Bob
Howard and Dave Weiszbrod of BCD
Electronics in Oklahoma City, Okla-
homa. They were the logical choices
because they had already developed a
successful frame-accurate video-tape
interface card for the Apple II.
There was a certain irony in devel-
oping random-access audio at all.
Audio technology had preceded
video, but it was video technology
that first achieved random access.
Now we were going back to give the
older audio technology one of the
fruits of the newer video technology.

How It Worked Out
Pending final validation results, the
system will be used to train from one

The Availability of the CPR
Training System

People interested in obtaining the
CPR wvideodisc training system de-
scribed by David Hon should contact
Interact Inc., 603 NE 17 St., Oklahoma
City, OK 73105, telephone (405)
521-9073. Interact’s chairman is Dr.
Daniel Cassidy, an emergency care
physician with a strong interest in in-
teractive video. Jack Roseman, former
head of Online Systems, is Interact's
president.

Interact has other videodisc-based

medical training systems under devel-
opment. Another American Heart As-
sociation course, the Advanced Car-
diac Life Support (ACLS) program will
train physicians, paramedics, and
nurses in what to do after CPR, includ-
ing medical management of cardiac ar-
rest cases in all eventualities.

In addition, Interact will release at
the same time as the CPR system an-
other videodisc that creates simula-
tions of cardiac arrest cases. The disc
will randomly generate particular

types of cardiac arrest, based on the
real probabilities for the exact nature
of the case and the condition of the pa-
tient. The system will then ask the
trainee to decide on the correct
therapy. The system provides feedback
at every step, telling the student how
to correct any mistakes, and continues
the simulation until the case is man-
aged successfully.

Interact will soon be opening new
headquarters in Pittsburgh, Penn-
sylvania.
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‘Boldly Go Wh

Give your APPLE 11® a Fourth
Dimension — the totally compatible
5'%" drive that takes your system
farther, faster. With read/write elec-
tronics so advanced that reading
errors are virtually eliminated. With
a track zero microswitch that keeps
boot and track access smooth and
quiet. With the ability to read half-
track software and up to 143,360
bytes on DOS 3.3®, With similar
performance on DOS 3.2.1®, Pascal®
or CP/M® gperating systems. And,
the disk enclosure mates perfectly
with APPLE cabinetry.

‘ Y

EXTENDED WARRANTY — We offer
a 12 month parts and labor warranty
extension at no cost to you.

IMMEDIATE DELIVERY — Immediately
available in quantity. We offer same-
day shipment if your order is received
by noon (PST).

$30 FACTORY REBATE — Receive

a $30 factory rebate if the warranty
card is received by us on or before
August 31, 1982. See participating
dealer, oy call direct. Suggested
Retail Price: $419.00.

;re No Drive
Has Taken You Before...

e

Y W ;//

e ()
A

TAKE YOUR APPLE TO THE LIMIT

WITH A FOURTH DIMENSION DRIVE.

Ask for additional information. Dealer
inquiries invited. Contact:

Fourth Dimension Systems

3100 W. Warner Avenue, #7/Dept. B
Santa Ana, CA 92704

(714) 850-1228

i.’/#ﬁ?f#’
SYSTEMS

Mastercard and Visa accepted.

APPLE . APPLE Il . DOS 3.2.1 and DOS 3.3 are registered trademarks of APPLE Computer. Inc.; Pascal is a trademark of UCSD; CP/M is a registered trademark of Digltal-Research. Inc.
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7b

Photo 7: The system in use. Photo 7a
shows the author, in the role of a student,
performing chest compressions on the
manikin, In 7b the doctor, seen on the
video screen, comments on the student’s
performance and explains the graphed
evaluation shown on the computer screen.
The student then goes on to perform a
ventilation (7c) and "interacts” with an
on-screen rescuer in simulated two-person

CPR (7d).

to four people at a time in the tech-
niques of CPR, with no assistance
from a human instructor. If more
than one person takes part at a time,
the system evaluates each individual-
ly. The system also serves as an effec-
tive and rapid recertification tool for
persons who have previously com-
pleted a course in CPR. If the system
is used two hours a day, as many as
1700 persons who completed their
previous courses six months ago may
be recertified in one year.

The flexibility of mosaic courses
makes it difficult to say how long the
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course should take to train any one
novice, but the range seems to be
from one to five hours, depending on
prior medical knowledge, with three
hours about average for completing
the entire course. When the system is
training four people at a time, the ex-
pected duration is about four hours;
for a recertification after six months,
about half an hour; for a recertifica-
tion after one year, about an hour.
Our early tests show that we ac-
complished what we set out to do.
The CPR student never sees an in-
structor or a keyboard but is taught

www americanradiohistorvy com

CPR skills and is certified more
quickly and with higher standards
than a live instructor can achieve. By
the time this article appears, our final
validation of these results should be
complete.

One of the reasons for the system'’s
success becomes apparent only to
someone who watches the system in
use. Reacting to data supplied by the
sensors in the manikin, the system
gives far more precise and immediate
coaching about the student’s position
and the depth and rhythm of com-
pression than any human instructor
could provide (see photo 7). An in-
dividual human instructor can’t get
inside the manikin the way techno-
logy has. An individual human in-
structor can’t always be ready with
exactly the right word of guidance or
the most apt graphic illustration. But
the system is always ready.

The videodisc’s large storage capa-
city and high-speed random-access
capability made the system possible,
but the technology only presented an
opportunity. Human ingenuity had
to seize that opportunity. Our success
was in bringing together the talents of
cooperating physicians, program-
mers, engineers, and video experts to
exploit videodisc technology. It is as
if videodisc technology and the com-
puter distilled the expertise of all
these people into one small, self-
sufficient, and convenient package
for optimal presentation to a wide
range of individuals. From our results
it should be apparent that videodisc
technology presents a real opportuni-
ty for concentrating expertise and im-
parting skills in many other fields as
well.®
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..describing the price
performance leaders in
table top computers.

Owning an SX from IMS
International is a joy no matter which
model you choose.

Both give youWinchester perform-
ance and a lot more.

Our 5000 SX table top computer
features either a 5.5 or 11 MByte
Winchester subsystem, plus one or
two 5'4" floppy drives.

And our 8000 SX offers a 10, 20
or 40 megabyte Winchester, plus one
or two 8" floppies, and a 17 megabyte

incremental cartridge tape drive
subsystem.

Both high performance Winchester

subsystems deliver awesome speed
— ten times faster than floppies,
on the average. You can load a 20
KByte system program in less than
a second.

More importantly, IMS systems
are engineered for reliability, so
downtime won't take away the gains
Winchester technology brings.
They're strictly business, from their
metal-not-plastic cabinets to their
test-don't-guess circuitry.

TSR

And with our full 2-year warranty,
you have it in writing.

Software for the SXs includes
either single user, or our new
high performance multiuser/
multiprocessor operating sys-
tems, plus BASIC, FORTRAN and
COBOL languages, and a host of
compatibility-tested application
programs.

For complete information and
specifications on the 5000 SX and
8000 SX, along with the location of

your nearby IMS International dealer,

just contact us.

We'll tell you everything you ever
wanted to know about SX.

Call (714) 978-6966 or
(702) 883-7611 today, or write:

IMIS

INTERNATIONAL

WE BUILD COMPUTERS AS IF YOUR
BUSINESS DEPENDED ON THEM.

2800 Lockheed Way, Carson City,
NV 89701 - Telex: 910-395-6051

Circle 223 on inqulry card.
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Introducing the premier award of the software industry.

’ , ATARI is looking for some of

\ ~the greatest software from the

>"C \bri ghtest stars in the software field.

j’ And naturally, we're willing to re-
ward vou for it.

Every three months, ATARI

® ., i will be presenting ATARI STARS to
the writers of software programs

judged first, second and third place

in the following categories: con

Wln $25 OOO ln CaSh sumer (including entertainment,
) )

personal interest and develop

plus pI’lZGS and an ATARI STAR ment); education; home business

(personal finance and record keep:

s fl?Vi y 4 ing); and svstem software. The de-

bY enteﬂng YOUf SO are 1n cision of the ATARI judges is final.
® iz s . . Quarterly prizes will be from

the ATARI ASAP Competltlon f $750 to $3,000 worth* of selected
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ATARI products and an ATARI STAR.

The annual Grand Prize will be the
coveted Super Star trophy and
$25,000 in ca

To be eligible, your software
idea must be submitted to and
published in the ATARI
Program Exchange cata-
log. Submit vour pro
gram on the official
enury form which we'll
rush to vou if vou send
in the attached coupon.

The ATARI STAR
Awards are in addition
to the percentage of rev
enues vou will automat-
ically be entitled to as

ATARI™ PROGRAM
ATARI' 'PROGRAM
ATARI' PROGRAM

a result of sales of your software
programs in the ATARI Program
Exchange.

If vou're a star, ATARI wants
to reward vou. Send in the coupon

today, or call toll-free 800-538-1862,
@ in California 800-672-

1850, and vou could be
the proud winner of an

phy, and some great
ATARI prizes.

“Based on manufacturer’'s sug-
gested retail price.

**Taxes are the sole responsibil-
ity of the winner. Void where pro-
hibited by law. Winners will be
notified by mail. ATARI employees
and their families are not eligible.
For more contest details, call the

toll-free numbers © 1981 ATARI, INC.

Circle 43 on inquiry card.
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ATARI ASAP STAR Tro:

For more contest details, call 800-538-
1862, in California 800-672-1850.

Send to: ATARI Software Acquisition
Program, Dept. C1E,P.O.
Box 427, Sunnyvale, CA 94086

Yes, | want to enter the ATAR! ASAP com-
petition. Please rush me my entry form.

Name
Address
City.
State/Zip

ATARI

O A Warner Communications Company

We've Brought
The Computer Age Home!

"~
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Videodiscs and
Optical Data Storage

We may soon be measuring mass storage in gigabytes.

Optical videodisc technology may
be the next generation in mass storage
of digital data. Though much of the
effort to date involves large, expen-
sive recording machines, some of the
research is geared to the mass produc-
tion of large databases that will be ac-
cessible by small-computer systems.
In just a few years, your personal
computer may be able to randomly
access an entire encyclopedia, includ-
ing text and photographs.

This article will review some
methods of storing digital data op-
tically on videodiscs. We will then
look at some commercial products for
office automation and mass data stor-
age that are being developed using
optical-storage techniques. Finally,
we will assess the benefits this tech-
nology promises the small-computer
user in terms of large databases of
text and pictures.

Trends in Data Storage

Let’s look at the trends in data stor-
age over the last two decades. In the
1960s, computers, for the most part,
were still being used for storing num-
bers; businesses, banks, and the gov-
ernment relied on high-capacity mag-
netic hard-disk packs for data stor-
age. The 1970s saw an increased need
for storage of text: letters, manu-
scripts, and memos became increas-
ingly important as our world became
more knowledge-dependent. Word
processors and office-automation sys-
tems popped up everywhere during

142  June 1962 © BYTE Publications Inc

Dick Moberg
404 South Quince St.
Philadelphia, PA 19147

Ira M. Laefsky
8808 Patton Rd.
Philadelphia, PA 19118

Photo 1: The Toshiba DF-2000 Document Filing System.

the 1970s, and the floppy disk, with
its limited capacity but low cost,
came into vogue.

Magnetic-storage technology has,
until recently, kept pace with user re-
quirements. Magnetic-tape density
has increased from 800 bpi (bits per
inch) to 1600 bpi and now to 6250
bpi. Low-cost hard disks presently of-
fer many megabytes of storage for
small-computer systems; but data-
storage requirements are again chang-

www americanradiohistorvy com

ing. Entire documents must be stored,
including graphics and pictures, in-
creasing the memory required by two
orders of magnitude. This challenge
to the magnetic-media industry may
give optical-storage technology the
chance it needs to become a commer-
cial reality.

The need for document storage is
everywhere. In large institutions, file
cabinets are grabbing more and more
floor space. At the Jet Propulsion

Circle 305 on inquiry card. s==p
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MICRO-SCI IS IN THE

-SClI

S\ TwWEww
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GAME FOR ALL THE APPLES...

..WITH A FULL HOUSE OF 54" DRIVES

Micro-Sci has three disk drives and two
confroilers so you con canfigure your Apple ™ or
Apple ll Plus™ system to fit your individua! budget
and performance requirements.

THE FIRST ACE—A2

The new A2 [s the price/compatibliity substitute
for the Disk I/ infended as the second drive on
an existing confroller, or as a full A2 subsystem.
The A2 drive or A2 subsystem is an ideal choice
when the drives will be primarily used for
enfertainment or prepackaged software programs.

THE SECOND ACE—A40

The A40 is a price/performance alternative to the
Disk I1. With 40 tracks, you get an additional 20K
bytes, and faster frack-to-frack access. The A40 is
infended for use in dedicated DOS, CP/M and
Pascal applications, and as a companion drive for
the A70.The A40 is Micro-Sci's most cost-effective

disk subsystem for the Apple lis.
THE THIRD ACE—A70

The A70 Is the price/capaclly alternative.

At over a quarter million bytes per drive, the A70
has the capacily of two Disk lis or an eight-inch
floppy, but costs only slightly more than a single
Disk II. One A70 supports a DOS file as large as
270K, a CP/M file up to 254K, and 560 blocks
in Paseal.

THE PAIR— MICRO-SCI'S CONTROLLERS

The A2 comes with a unique new confroller.
This controller supports any combination of A2s or
Disk lis, you have complete flexibility.

The A40 and A70 share a common controller.
Mix A40s and A70s in any fashion, one A40 with
one A70, two A40s or ftwo A70s—all'on the
same confroller.

You can have a Disk Il-or A2 confroller with

JU-SCI

MICRO-SCI

Disk Il or A2 drives and still add an A40 or A70
subsystem. That's full system-level compatibility.
THE PAT HAND

Versatility, reliability, capability are assured
when choosing Micro-Sci. Pick-te drive, pick the
controller, pick the capacity and function. Whatever
your need, DOS 3.2, 3.3, Pascal, CP/M, games or
pre-packaged software, Micro-Sci has the drive.
Start wherever you choose with the knowledge
that you can expand without concem. All Micro-Sci
products are backed by a fult 120-day warranty
(parts and labor).

Our complete line of Apple compatible products
mokes us the dealers cholce. We're always looking
for good dealers.

Intemational dealer inquiries:
International Markets Co., Telex: 69-6191,
TELEX CO LSA

See Us At

COMPER

JUNE 28-30, 1982

17742 IRVINE BOULEVARD « SUITE 205 « TUSTIN, CALIFORNIA 92680 « 714/731-9461 o TELEX: 910-346-6739

**“APPLE |l, APPLE Il PLUS

MICRO-SCI IS A DIVISION OF STANDUN CONTROLS, INC.

*“DISK 1l @®APPLE, APPLE Il ANO DISK Il ARE REGISTERED TRADEMARKS OF APPLE COMPUTERS, CUPERTINO; CALIFORNIA
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BUYING?

You can save on computers and software using our commercial
buying service. We buy wholesale for you. Our fee is one fourth of
what we save you off list. We offer you:
® Access to over 500 Manufacturers

® Leasing

Examples of prices paid by our clients (including fee) are:

Computers

AddsMultivision $ 3,075.00
AddsMultivision] 3,074.00
Alpha Micro 1030 12,047.00
Alpha Micro 1051 17,634.00
Alspa AC1-2/SS 2,320.00
Altos 8000-02 2,629.00
Altos 8000-10 6.295.00
Altos8000-15 3,585.00
Altos 8600-10 7,586.00
Altos Seris 15D 2,182.00
Altos Seris5-5D 4,372.00
Apple2 + 48K 1,208.00
Applelll 128K 2,874.00
Amperex GP 300 3,695.00
BMC20B 5,422.00
CCS Series 300-1A 4,414.00
ColumbiaData CALL
CromencoSystem O 3,200.00
Cromemco System 1 2,946.00
Cromemco System 2 3,400.00
DEC VT-180xx 3.344.00
Dual 12,636.00
Dynabyte 26% OFF
Eaglell 3,796.00
IBC Cadet 4,211.00
Micromation CALL
NECB8001A 750.00
NECB8012A 490.00
NECS8031A 750.00
North Star Advantage  2950.00

North Star Advantage HD 55,150.00
NorthStar HozI164KDD  2,995.00
NorthStar Hozl164KQD 3,040.00
Onyx 5001 MU-6 7,350.00
Osborne CALL

For latest wholesale prices and to order Call Toll Free 800-227-2288.
In California call 415-376-9020. Assembly, integration and testing
also available from our service department.

Ask about our Leasing Program. We are

buying agents for overseas computer dealers.
EXPORT SERVICES avallable. International

Telex 470851.

Mastercard, VISA at 3% handling fee. Prices subject to change without notice.
Minimum fee $100. 15% cancellation fee.

THE PURCHASING AGENT

1635 School St., Suite 101, Moraga, CA 94556

e 1500 Satistied Clients
e Exporting Services

Sanyo 2000 2,708.00
Seattle System 2 3,251.00
TelevideoTS-802 2,600.00
Televideo TS-802H 4,550.00
Televideo TS 806 5,100.00
ToshibaT-200 w/Printer  4,099.00
ToshibaT-250w/Printer  5,099.00
Toshiba EW-1000/4 6,799.00

ToshibaEW-1000/2w/Ptr 5,999.00

Vector 2600 4,221.00
Vector 3005 6,458.00
Vector 5005 7,308.00
Printers

C.ltohF-10 1,400.00
C.Itoh40CPS Serial 1,500.00
C. ItohCometll 800.00
Diablo 630 2,098.00
IDS560/G 995.00
IDS Prism 132 Column 1,495.00
NEC 3510 1,830.00
NEC7710R/O 2,325.00
NEC7720KSR 2,700.00
Olivetti 231 2,104.00
Qume9/45 2,045.00
Sellem 1 2,725.00
Tally CALL
Others

Anderson Jacobsen 641.25
Corvus IOMEG 3,825.00
DECVT-100 1,430.00

Houston Instrument DMP-2 1,147.00
Houston Instrument DMP-4 1,460.00
Houston Instrument DMP-7 2,077.00
Morrow 20MEG 3,650.00
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Laboratory, photographs sent from
space fill reel after reel of magnetic
tape. Most hospitals have X-rays
stacked to the ceiling for the duration
of their legal storage term. The U.S.
Government alone used 2 million
reels of magnetic tape in 1975. Micro-
film has had some impact here, but
the time needed to access the stored
information limits microfilm’s useful-
ness.

Progress in the fields essential to
the success of optical storage has been
excellent. The development of the
single-mode laser diode to replace the
large, expensive gas laser has made
the consumer videodisc a reality. Re-
cent advances in microprocessor tech-
nology, error-detecting and error-
correcting codes, and database tech-
niques are also key elements to the
success of this effort. The stage is now
set for the creation of an optical data-
storage industry.

How Is Information Stored?

Storing digital data on optical
videodiscs can be accomplished in
two ways. In one method, the digital
data is encoded in the video signal,
then standard videodisc replication
and reading techniques are used. The
other method writes the digital infor-
mation directly onto special discs.
This method has applications in ar-
chival storage, whereas the first
method is good for databases that
must be easily replicated.

We will first review how video in-
formation can be stored on conven-
tional optical videodiscs and show
how this technique can be used to
produce databases for small-com-
puter systems.

For the purposes of this discussion,
the scanning pattern of the electron
beam inside the television’s picture
tube can be thought of as comprising
525 horizontal lines from top to bot-
tom (the process is called raster scan).
This scan produces one image (frame)
on the face of the tube. The scan is re-
peated every 1/30 second, producing
a new picture each time. (Actually,
two interlaced frames of 262.5 scan
lines are produced, 1/60 second
each.) The picture data of each hori-
zontal scan line consists of a varying
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Software for the IBM PC
and the Apple ll

With spoken instructions,
our tested software doesn’t try your patience.

EASY  Every Alpha software package contains spoken instructions on cassette
to guide you through the program on the disk. You get professional software
that a novice can use.

PROVEN  Our business software for the IBM PC has been used since 1979
on the Apple. Thousands of people agree that our versalile Data Base Manager
and Mailing List programs are effective time- and money-saving devices.

INNOVATIVE  Question is a fun game based on artificial intelligence. It tries
to guess what city, person or animal you're thinking of, and gets smarter as you play.
You can even teach it new topics.

Type Faces lets your dot matrix printer generate 15 different kinds of large lettering.

With The Apple-IBM Connection, you'll be able to transfer files from the Apple Il to the
IBM and vice versa. Your VisiCalc work can be transterred without retyping or errors.
Requires no technical knowledge. The software does all the work for you.

Alpha software products available at participating ComputerLands.
Or call us for your nearest dealer: 617 229-2924

A alpha
SOFTWARE CORP
6 New England Executive Park ¢ Burlington, Massachusetts 01803

Data Base Manager: $185 Mailing List: $95 Question: $45 TypeFaces:$95 The Apple-IBM Connection: $420

Circle 17 on inquiry card.
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UNIX, Ada™, FORTRAN

1
- ! HORIZONTAL VIDEO INFORMATION
|1t L
l l
il
i
1l
1

FREQUENCY -MODULATED

XAVAX One/32KB $1,500

e Sockets for 64KB ROM
* Motorola KDM module compatible PULSE~WIDTH

128KB RAM on board, add. .. .($500) ENCODED SIGNAL
Manual of boards, chips ....... ($15) / oy LI

XAVAX Two $8,500 MODULATOR

® 68000 8MHz Multibus™ computer

e

" | ] VIDEO SIGNAL
® 68000 8MHz single board computer ! 1l
* Multibus™/IEEE 796 compatible | ¥ g
® 2 RS232C, 2 parallel ports LASER : ! :
| 1!
I 1]

¢ 256KB RAM expandible to 1MB MASTER
* 10MB Winchester, 960KB floppy DISC
® One parallet, 2 RS232C ports
® Graphics display monitor || L\ .5
e Multitasking operating system \ ®oeo - o 'gLCT%OSD?gglgUl:::chCHED
e Editor, filer, linker, utilities _.I
e [ anguage: (Pascal, C, COBOL, APPROX.
FORTRAN, BASIC, or Assembiter) STAMPING. COATING 1 MICRON
® UNIX/7 and APL are options. * ’
Manual with OS summary ..... ($15) AND JOINING PROCESS
Operating system manual...... ($25)
System manuals set [7]........ ($85)
XAVAX Two/3 $10,850 BRCISEIE
o Multibus™/IEEE 796 bus, 3 users —
e /6 includes 512KB RAM, 6 users S,
® /6 adds 3 RS232C ports [5 totat]
XAVAX Two/6 $12,850 Figure 1: Information storage on a videodisc. The first step in storing video information
XAVAX Three _ $12,850 on a videodisc is the production of an FM (frequency-modulated) signal from the
:é:;/&)égggogeg%?:s' S%':JS‘ horizontal scan information of the TV signal. Next, a pulse-width encoded signal is
* Memory management on board made by “clipping” the top and bottom of the FM signal. This signal is used to modulate

Ada™ and Pascal with OS ... ($5000) a high-powered laser that etches pits onto the surface of a rotating, photosensitized glass
Initial XAVAX Two/3, add ... ($2350) disc. The pit length is proportional to the pulse width of the original signal. A nickel-
tnitiat XAVAX Two/6, add ... ($4350) plated copy is made to stamp one-sided plastic discs. After a reflective coating is added

XAVAX 10 Cartridge Backup $5,000 to the plastic disc, two are joined together to form both sides of the finished disc.
¢ 10MB high speed mini-Winchester

* 7MB integrated backup [3 min.]
e Multibus™ controtier [32KB RAM]

* 960KB floppy [in main cabinet] amplitude signal. The signal controls From the glass master, a nickel
Interface to XAVAX Two, Three. the intensity of each pixel (picture ele- stamping disc is made by a plating
HARDWARE [Muitibus™] ment) on the line (see figure 1). Sync  process. Plastic discs are then
880 Kilobaud I/0 controlier ~ $1,500 1 both hori | and ical d and flecti G g

» 8 channel RS232C pulses, both horizontal and vertical, stamped and a reflective coating is
» Bisync and ASCII asynchronous make sure that the scan dot is at the added. Two of these discs are joined
* CRC generate, detect, check same spot on the screen every 1/30 together to form a two-sided disc.

;gg;t:nlgldévslggazlcl:y&)(r)og(r)aar:wdmabl;soo second. This is a standard video When reading the picture informa-

8 channel inteltigent RS232C  $580 signal. tion back from the disc, a laser is

4 channel parallet board $400 i i i by fi aimed at the track and the reflecti
ANSIH Winchester controlier $500 £ WLRTSS R i e 3 gy 1 " on

512KB RAM [parity, 270ns]  $1.700 | | converting the AM (amplitude-modu- of the laser beam is detected. The
256KB RAM [half poputated] $1,500 lated) video signal into an FM reflected beam is broken by the pits in

SOFTWARE (frequency-modulated) signal. The the disc, thus modulating the beam to

BizBooks™ (80 modules] $4,500 | | tops and bottoms of this FM signal give the pulse-width encoded signal

e Accounting, inventory controt "l @ Kk ] dth £ hich th ieinal vi q ]

BizGraf™ 8 colors) $2.500 are “clipped” to make a pulse-widt rom which the original video signa
* Business color graphs, plots. encoded signal, which is then used to is reconstructed (see figure 2).

MasterCard and VISA accepted. modulate a laser focused on the What about digital-information

Ask your distributor for XAVAX. photosensitized surface of a rotating storage? From the above discussion,
™ UNIX trademark of Bell Laboratories. . q q s q

* Multibus trademark of Intel Corporation. glass disc. The laser etches tiny pits it can be seen that the pulse-width en-

" Ada trademark Department of Defense. into the surface of the disc whose coded signal is essentially an on-off

(319) 344-0550 lengths correspond to the widths digital-like signal. As you might ex-

XAVAX CORPORATION (time) of the pulses. One circular pect, with the proper encoding

300 Northwest Tower track on the disc holds all 525 hori- scheme, digital information can be

Eftemeles e Ee zontal lines needed to produce one stored on a videodisc with little

TWX: Cabte: f d.f. . h d. d

910 - 525-1177 XAVAXCORP TV frame. modification to the recording an
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VIDEO PICTURE

VIDEODISC

ONE OF 54,000
TRACKS ON DISC

RECONSTRUCTED
VIDEO SIGNAL

PULSE -WIDTH
ENCODED SIGNAL

Figure 2: To read video information from a videodisc, a laser is focused on a track of
the disc and the reflected light is picked up by a photodetector. Pits in the tracks break
the reflected beam of light and produce the pulse signal that is decoded into the original

video signal.

playback equipment. (In practice, it is
not quite that simple. A few of the
problems will be discussed later.)
For now, let's calculate how much
digital data can be stored on a disc.
We will start with the fact that, at 4
megahertz (the bandwidth of a televi-
sion signal), each horizontal line con-
tains 416 pixels. Although only 483 of
the horizontal lines carry a picture
signal in a TV signal, approximately
500 can be used for digital data stor-
age. If we assume each pixel can rep-
resent either a 1 or a 0, the number of
bits per TV frame becomes:
lines

bits
416 —— X 500 =
line frame

208,000

frame

But the intensity of each pixel of the
TV frame can be varied more than
just on and off (1 or 0), representing
only one bit of information. If we
assume at least four intensity levels
per pixel, two bits of information can
be encoded per pixel, which gives us
416,000 bits/frame.

As was mentioned earlier, one TV
frame fits on one circular track of a
videodisc. Thus, the standard half-
hour videodisc has:

148  June 1982 ® BYTE Publications Inc

% 1800 seconds
half hour

frames

second

frames

54,000
! disc

Thus, the total disc capacity for this
example is:
bits

54,000 frames X 416,000 —— =
frame

22X10°

disc

This is approximately 2 billion char-
acters (2 gigabytes) per side of a
videodisc. If we can detect reliably
more than four intensity levels per
pixel, the number is even higher. The
number of intensity levels is a func-
tion of the bandwidth of the TV
signal. The best estimates indicate
that eight levels would be feasible in
data storage of this type, resulting in
approximately 3 billion characters
per side of the disc.

Three billion characters translates
into approximately 750,000 pages of
text (assuming a fairly dense page) or,
for example, four years of 78 tech-
nical journals (assuming 200 pages
per journal per month). And that is

wapannL oo ricanradicobictany ~OMm

on only one side of a randomly ac-
cessible videodisc.

A significant problem with record-
ing digital data on videodiscs in the
same manner as a video picture is in
the tolerance to errors. In a television
frame, one pixel or a hundred pixels
of the wrong intensity can hardly be
detected. In fact, the videodisc-
mastering process sometimes causes
the signal of an entire line to be very
weak, a condition called “dropout.”
To correct this error, players are
equipped with detectors that sense the
signal strength; when dropout is
detected, the previous line is sub-
stituted for the incorrect line. To the
viewer, this substitution is not
noticeable.

The story is different with digital
data because the intensity level of just
one pixel may be responsible for up to
three bits of data. Herein lies one of
the major problems with optical stor-
age of digital data directly as a video
signal. Error-detection and error-cor-
rection codes are being used to at-
tempt to reduce the rates. Fortunate-
ly, the disc has ample room for
redundant information.

Databases for Small Computers

The production of videodisc data-
bases using the recording format just
described is being researched at the
Lister Hill Center in Bethesda, Mary-
land, which is the medical-communi-
cations arm of the National Library
of Medicine. It is responsible for in-
dexing the tremendous amount of
medically related literature published
each year. The index is sent to sub-
scribers as a multivolume set some
three to four feet thick.

Naturally, the Center is interested
in publishing its indexes and other
medically relevant information in
machine-readable form. It has started
a digital-videodisc program that,
unlike most of the corporate ven-
tures, is aimed at the mass publica-
tion of data using mastering and rep-
lication processes currently used for
videodiscs in the entertainment indus-
try. In this manner, it will be able to
mix digital and video information—
an added plus when dealing with
medical information.

The Center’s calculations indicate a

Clrcle 379 on Inquiry card. s==p
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People can be trained to know how
computers work. But we've trained
QDP to know how people work.
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“user-friendly’” computer system.

And other new QDP simplicities that
make QDP easlest to sell, Install, and use.

Simply pressing one key will start the
user off right with QDP. Up comes a user-
friendly menu {(now standard on all QDP
computers) and even untrained operators
have access to the full power of QDP to
do whatever job they select. Users never
have to see QDP’s operating system.

If help is needed to understand a QDP
program or system function, QDP has an
on-line “HELP” system. Ask for help, and
QDP delivers definitions, examples, docu-
mentation and explanations. New items?
Add them to QDP’s user-library function.

Our software warns users of many
impending problems before they happen.
A built-in SYSTEM STATUS program
monitors performance of the electronics
and drive systems. This way QDP helps

\\

assure a profit-generating reliable system
that has ail these features as standard

equipment:

¢ One-year, on-site warranty service
performed by the Installation & Service
Engineering Division of General Electric
Company—with more than 50
service locations nationwide.

* Proprietary “cache memory" system
which makes QDP one of the fastest
microcomputers available today.

* Unique system configuration program
that allows users to easily modify
operating system parameters via a
menu-driven program.

* Best user-friendly implementation of a
CPI/M compatible operating system on
the market — competitors, after two
years, are finally trying to catch up.

® 780 (4-6 MHZ), IEEE 696 (S-100) — CPIM,
MP/M compatible operating system.

¢ CBASIC language.

¢ Excellent user documentation and
reference manuals.

And these options:

¢ Multi-user timesharing systems.

® Hard Disk sub systems.

* Memory disk to allow from 64K to 2MB
of silicon memory to be accessed as a
disk drive for extremely fast disk
operations.

* Software Languages: COBOL, FORTRAN,
C, PASCAL, and Microsoft BASIC.

* 16 bit version available this fall.

Write or call for complete information.

CBASIC, CP/M and MP/M are registered trademarks
of Digital Research Corp.
280 is a registered trademark of Zilog Corp.

Quasar Data Products

10330 Brecksville Road, Cleveland, Ohio 44141
216/526-0838 Telex 241596

™
7
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potential for storing approximately 1
billion characters per disc, the equiv-
alent of more than 1000 novels per
disc. This would allow storage of its
online indexing information base on
one to three discs. The Center has de-
veloped a VIU (videodisc interface
unit) that has been used experimental-
ly in the following research objec-
tives:

o to determine the maximum density
of data storage achievable, assuming
no errors

e to identify the errors produced as a
result of the commercial videodisc
production processes

eto identify and test error-correction
algorithms for purposes of maximiz-
ing usable stored data

The successful completion of this
study could be the beginning of large,
mass-producible databases usable by
small-computer systems. The data-
bases could contain a mixture of char-

.acter and picture data, making such

things as an electronic encyclopedia
feasible.

Direct Storage

The other method for storing
digital information on optical discs
allows reading and writing with the

same machine. A relatively high-
powered laser beam focused on the
surface of a specially made disc burns
a small pit into the disc (as in the
other method). A second laser/detec-
tor combination immediately reads
the pits just etched onto the disc and
verifies the data. This technique is
called the DRAW process for direct
read after write (see figure 3). If errors
are found in the read that occurs after
the write, the computer rewrites the
data into a new sector of the disc.
This has been a very effective method
for reducing error rates to within ac-
ceptable limits.

The DRAW discs contain 40,000

80 Golumns
for the
ATARI®800

The FULL-VIEW 80

Display Card combines the best
of two worlds — 80-column
capability with normal ATARI
40-column/graphics mode.
80-column mode provides upper
and lower case characters with
full descenders.

Add the 32K MEMORY PLUS
with the FULL-VIEW 80 to
achieve a 48K, 80-column
system. The 32K
MEMORY PLUS card
operates with both the
ATARI 400 and
ATARI 800 to increase
the ATARI memory
capacity to 48K.

The ATARI
FULL-VIEW 80 and
32K MEMORY PLUS
join the family of

ANNOUNCING...

FULL-VIEW 80—
80 x 24 display for the
APPLE Il and
APPLE Il PLUS
supplies upper

and lower case Contact your
with full descenders, ATARI or
line drawing graphics, APPLE dealer
and shift key detector y orBiT3
for typewriter-like ' APPLE for more
operation. . .

information.
DUAL-COMM PLUS

Two independent serial 1/0 ports
for the APPLE It combines
features of APPLE High Speed
Serial Card and APPLE Communi-

ATARI

cations Card in one card.
Baud rates range from
50 to 19,200.

Great with the FULL-
VIEW 80 and a modem.

MEMORY PLUS-

16K addition to increase
your 48K APPLE to 64K.

APPLE products
currently available
from BiT3

e )
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(612) 881-6955
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COMPUTER CORPORATION

8120 Penn Avenue South, Suite 548
Minneapolis, Minnesota 55431

ATARI PRODUCTS:

Full-View 80 $349.00

32K Memory Plus  $179.00
APPLE PRODUCTS:

Full-View 80 $295.00

Dual-Comm Plus $239.00

Memory Plus $149.00

ATARI is a registered trademark of ATARI, Inc.;
FULL-VIEW 80 and MEMORY PLUS .rvmlmnd
trademarks of BIT 3; APPLE 11 is a registered trade-
mark of Appie Computer, Inc.
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Contact your nearest authorized
Traxx " dealer:

Central Kansas Computers
Herrington. KS (913) 258-2575

CMD Performance
Windsor, CT (203) 688-3862

Connection 80
Vancouver, WA . ... (206) 573-

Coltage Software
Wichita, KA (316) 683-4811

Datallow Systems
Indianapolis, IN . .. {317) 888-3640

Everett Computer Canter
Everett, WA (206) 259-0024

H & S Microsystems
Burnaby, BC Canada (604) 430-4145

Ingync Systems Corp.
Alwyn. T)(. (713) 331-2024

Mala Technologles
Euclid, Ohio 1-800-321-3552

Mitronix ComEum Corg.
Richmond, ME . ... (207) 737-4447

Web Products, Inc. Softwars Div.
Carol Stream. IL .. . (312) 653-5229
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CONTROL
LOGIC
SOURCE »| BUFFER
DATA
5 ULTIMATE SOFTWARE PLAN
e?‘" We'll match any advertised price on any Combine our price protection with the i Te
item that we carry. And if you find a lower availability of full professional support and LASER
price on what you bought within 30 days of our automatic update service and you have
buying it, just show us the ad and we'll the Uitimate Software Plan.
refund the difference. It's a convenient, uncomplicated, logical
It's that simple. way to get your software.
v (New items or new prices)
DISK WITH /ManuaL  * Special price of the month.
CP/M MANUAL / ONLY CP/M users: .
specify disk systems and formats. Most formats availabie
ARTIFICIAL INTELLIGENCE® ORGANIC SOFTWARE® “WORD PROCESSING"
Medical{ PAS-3) $849/540 TextWriter 11l $111/525 WordSearch $179/$50
Dental (PAS-3) $849/540 DateBook I s260/52 SpellGuard $229/525
ASYST DESIGN® Milestone s VTS/80. $259/$
Prof Time Accounling. .$549/$40 o Magic Wand $289/545
General Subroutine. . .$269/$40 OSBORNE Magic Spell $269/$25
Application Utilities. ... $439/$40 General Ledger $ 59/$20 Spell Binder $349/$45
CompLETEaUs. svstemse . Acfecictiay § 5 seeel” peesine
*Creator . $199/$25 All3 . $129/$60 ) )
“Reporter $129/$20 ) A “OTHER GOODIES" o . : :
*Both s200/sa5 AR+ CBASIC-2 B Micro Plan $419/sna Figure 3: The direct read after write
COMPUTER CONTROL . elecs Sy (DRAW) disc process. Data is written
i¢a5diBArae) Ao PEACHTREE 466/540 Tasrg_el /$189/530
s dger . 5 M $14 g .
*UitraSort |l siie/s2s  penerLeder $399/340 BeTMS $iéorsma onto a disc by modulating a laser beam
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Pearl (level 1 s s Payroll s iny "C” Compiler a8 s =
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DIGITAL RESEARCH CPA Client Write-up $799/840 Minibtode! s44/350 stored in a buffer while it is written. Im-
P5 Vi Add 5129 atPa $449/54 . .
N o modern $149/528 gagiecr;:gn szgg/gis Micro B+ $220/520 mediately afterward, the same data is read
(P+T) $159/$35 ther less 1 ai I K -
Vel $169/325  SOFTWARE WORKS: String/80 s 847520 from the disc and compared to that in the
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Acct Receivable .s729/s40  Call for Price MICROSOFT* g
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Job Costing 3723?48 Supergsalc :3?9/5%. Fortran $179 d f f th ¢
Payroil 1l $729/%4 Trans 86. 5 .
Inventory 11 .$729/$40  Act $157 -?:s%(" Bk L O L) CRSECOTS
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D%SagrpQKF(i;S orRTL . $269/510 GL or AR or AP or Pay. .szgg;ssg /z!:!;eer:\ :138 The DRAW process led to mdustry
M $1295/560 Ira $269/s isidex. . ; . . .
T Compiled each josm e s, i excitement in developing commercial
WordStar. $319/560 OvENIOLY w e
Cuslomization Notes.  $429/803  unicoRN® v Visitile SiEs products. Though no products are
Mail-Merge $109/825 i TREE" . 1
WordStar/Mail-Merge $419/5853 e s S - currently available, many companies
ataStar $249/$ 61 | tory { 3 .
WordMaster 1197340 Both 32497850 srionvieach 2elean are working toward that goal and a
uperSort s4 WHITESMITHS® “OTHER GOODIES"
Spell Star $175/540 "C” Compiler $600/$30 VU #3R few product announcements are ex-
CalcStar $259/sna Pascal {incl “C™) $850/845 c(usew/é/isicalc) $ 49 ¢ d th' W " ] l(
MICROSOFT® . ; *Context Connector ecte 1s year. e will now loo
Basic-80. . $298 pPAS?/Ar\;-T-.. - T (usele|§|calC) $ 99 p £ y y
Basic Compiler .. $329 Pascal Tyl RE KB Gaufy SN briefly at some of these develop-
SR TlEs  Smeewmois ST
e M Plee. g SSwew s s
ascal E . . .
Matro280; X Pascal/M $355/520 +5-ENT SOPTYMEE For quite some time, it has been
MuSimp/MuMath . $224 “DATA BASE" :
MuLisp-80 5174 FMS 80 s649/345 8086 SOFTWARE known that a TV signal stored on
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Chart your financial future
with MicroFinesse’

In this fast-paced business world, the consolidation or expansion. Micro-
best way to stay competitive is to be Finesse's menu-driven command
able to see your financial alternatives format can also generate up to 15 user-
clearly and make decisions fast. defined reports per model, with

That’s why P-E Consulting Group visuals, without reprogramming.
Ltd. developed MicroFinesse, a com- Previously available only for main-
plete package providing professional frame applications, the MicroFinesse
financial forecasting PLUS full high- program can now be purchased at
resolution color graphics leading Dealers nation-wide.
support, including pie MicroFinesse is specifically
charts, histograms and designed for the 48K
graphs, for the financial Apple II* with the Apple
projections you create. Language Card.

So when your variables
are many and your time is
limited, take a good look at
the financial artistry of
MicroFinesse.

Now this evolutionary
financial resource planning
tool eliminates the time-
consuming reprogramming
required for financial model

MicroFinesse

Distributed by: OQOSBORNE/McGraw-HiII I
630 Bancroft Way, Berkeley, CA 94710, (415) 548-2805 C“ i

Tl

Applell is a registered trademark of Apple Computer, Inc.
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videodiscs and was familiar with the
technology.

Magnavox developed a prototype
system using a gas-argon laser to
record on tellurium-coated plastic
discs. The disc had a capacity of
about 2 X 10 bits. Although an-
nouncements of an industrial product
appeared in the trade media about
September 1979, Magnavox aban-
doned the project in 1980 to devote
time to the development of a laser
diode-based optical-disc system that
would replace the large gas-argon
laser. From this prototype system,
however, parallel efforts began at a
number of companies, including
RCA, Exxon, Phillips, Thompson-
CSF, Xerox, Zenith, and some
smaller companies.

Both Xerox and France's
Thompson-CSF have ongoing re-
search efforts in optical-disc data-
storage technologies. Thompson
placed an industrial videodisc player
using a transmissive technology on
the market in early 1980 and has
been developing optical-disc record-

ings in its French research labs. Xerox
performed optical-disc research in its
Palo Alto Research Center that was
concerned with digital data storage.

About mid-1980, Xerox and
Thompson formed a joint licensing
agreement to exchange know-how in
optical-disc storage, presumably with
Xerox to market in the U.S. and
Thompson in Europe. Xerox is cur-
rently pursuing product development
at its Optimem Division. By late 1983
or early 1984, Xerox plans to produce
an optical digital-disc cartridge with
10 bits of storage and 160-millisec-
ond access time that will probably
sell for about $10,000.

In mid-1979, a group of entre-
preneurs who formerly worked on
optical discs at Zenith received a large
sum of venture capital from Exxon
Enterprises to establish a develop-
ment facility for optical-disc-based
computer memories. By mid-1980, a
prototype using a gas-laser optical-
disc system was developed that inter-
faced with upper-end IBM main-
frames. It used a disc in a cartridge

having a capacity of 7.5 gigabytes,
and was to have been available at the
end of 1982 for a cost of $20,000 to
$30,000. Discs were expected to be
priced at $150, or $350 for a double-
sided disc in a cartridge.

The company, Star Systems, ap-
parently encountered a number of ad-
ministrative problems and Exxon sold
it to STC about mid-1981. Recent
technical efforts are moving toward a
laser diode-based system at a cheaper
cost, and Exxon is aiming its product
at the office-automation market as a
work-station system for document
display.

SRI International recently devel-
oped a document-storage system cori-
sisting of a laser scanner/printer for
input and output and a videodisc for
storage. This unit, the Laserfile, looks
and operates like a standard office
copier and even produces copies on
plain paper (see figure 4).

The requirements for the develop-
ment of this system were:

e Document resolution must be com-
parable to that of an office copier

Allenbach is putting tomorrow on disks.

The future of the world is written in computer software.
And Allenbach disk duplication is making sure that the
future is faithfully reproduced. We use our own
Allenbach diskettes and state  of the art equipment,
with electronic surface evaluation of each diskette
before use. Copies are 100% verified, track by track,
and carry the Allenbach lifetime warranty against
defects in workmanship or materials.

For information and prices on disks, duplication, and
dealer information, please call (800) 854-1515. In
Calitornia, call (714) 438-2258 collect.

Allenbach
Industries Inc.
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For top quality performance from
your computer, use the flexible discs
known for memory excellence. Now, buy
a specially marked box of 10 Memorex®

1 51" mini flexible discs and we'll send you
L an additional mini disc FREE.

' ‘ " Features like our uniquely sealed

|| jacket and protective hub ring make our
| discs last longer. And a soft inner liner

| cleans the ultra-smooth disc surface

while in use. It all adds up to better per-

1| formance and reliability.

Our proprietary high density media
1‘ formulation and 100% error-free certi-

|| fication guarantee reliable performance

1 inallsingle or double density applica-

}..
|

See us at CES Booth #731
McCormick Place, June 8-9.

ircle 288 on Inquiry card.
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Memorex j$ a registered trademark of Memorex Corporation.
Offer ends Pecember 31, 1982. Offer good only In U.S.A.

1
|

performance. MEMOR

tions. So for business, word processing,
or personal computer applications,
Memorex mini discs are sure to do the
job. And we back them with a full year
warranty to prove it.
So see your local Memorex distribu-

tor or dealer or call (800) 538-8200
(In California (408) 987-1893) today. Buy
a box of 10 flexible 5%" mini discs. Then
send the coupon in the box to Memorex
for your free minidisc. It's that simple.

_It'sagreat way to improve your
memory and get a big bonus in computer

EX

A Burroughs Company
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OPEN FOR BUSINESS...
THE NEW ALTOS ACCOUNTANT.

Introducing the complete multi-purpose,
multi-terminal desktop business accounting
system with a built-in tutor.

Get everything you need to com-
puterize your business. An ALTOS®
Series 5 computer (including 5
MByte Winchester hard disk and

1 MByte floppy), three of our new
smart terminals and a printer.

You also get the new ALTOS
ACCOUNTANT, a completely inte-
grated business accounting system
that includes applications for
general ledger, accounts payable,
accounts receivable, inventory
control, payroll, job costing and
order processing.

There's more.You get the unique
ALTOS COMPUTER TUTOR, the self-
teaching tutorial that provides

simple, self-paced, step-by-

step training that makes using
the computer easy.
i Best of all, you get
everything for less than

$4 per day per user.*

L. Complete hard disk sys-
Lo - tems start at $9,980.

o An Altos system
is like having three
computers in one. For
example. while your

bookkeeper prepares
payroll, other users
can check inventory,
compute cost esti-

Need more? You can choose
from hundreds of popular CP/M®
and MP/M [l applications like word
processing, business planning, and
communicating with other com-
puters or networks. There's also

nationwide on-site service available .
from your dealer. PaCKed wrth
Join the thousands of busi- ﬂ'ESh ideas

nesses that already rely on Altos.

For more information, call our toll 3

free number or write: Altos Com- for bllSll‘less
puter Systems, 2360 Bering Drive,

San Jose, CA 95131. We'll put you in

touch with your local Altos sales

and service dealer who'll introduce

you to your very own ALTOS

mates or produce ACCOUNTANT.
= Feports. All at the
" _same time. COMPUTER SYSTEMS
S e g s e e e e ey 800-538-7872
g 5 MByte Winchester hard disk and 1 MByte floppy. a draft quality printer. three Ajtos smart terminals, and the ALTOS -
COMPUTER TUTOR software package. Price does not include tax, i i training and ( In cahf. 800-662 -6265)
ALTOS s a reg tr of Aitos Comp: Systems.

CP/M is a registered trademark and MP/M 1l is a trademark of Digital Research. Inc.

1982 Altos Computer Systems
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)
Fancy
Shmancy

Elaborate microprocessor develop-
ment systems cost a lot of money, and
they can close off your engineering
options by locking you into just one or
two kinds of chips. Sound famillar?
Weli, read on—we've got a better idea.

N

Use your desktop computer; anything
that will run CP/M* Is fine. WIith our
microprocessor cross-assemblers you
can produce software for eleven of the
most popular chip famllies, and more
are on the way.

In two years on the market, our cross-
assemblers have gained a reputation
for quality, performance, and rellablli-
ty. Hundreds of Industrial R&D labs
and several major semiconductor
houses have found these products a
fast, cost-effective way to deveiop
their microprocessor software. We In-
vite you to join them.

CP/M CROSS-ASSEMBLERS

Extremely fast absoliute assemblers,
running under CP/M. Generate object
flle (Intel hex or Motorola S-record for-
mat) and listing from standard assem-
bly language for the target processors
listed. Features Include comprehen-
slve syntax checking, listing control,
nested conditional assembly, and In-
sertion of external source flles. All ver-
sions listed have been thoroughly
field-tested and are avallable now.

XASMO5 . . ... 68805
XASMO09 . .... 8809
XASM18..... 1802
XASM48 . .. .. 8048/41
XASM51 ..... 8051
XASMSB5 . .. .. 8502
XASME8 . .... 6800/01
NEW!I XASM75..... NEC 7500
XASMF8 ... .. F8/3870
NEW! XASMZ8..... 28
XASMA400 . ... COP400
Assembiers ............ $200.00 each
except XASM75........ $500.00

Visa and Mastercard accepted. We ship on 8"
single-density and Softcard + 5.25" diskettes. Ask
us about other formats. OEM INQUIRIES INVITED,

*Trademark of Digital Research
\ + Trademark of Microsoft

~

(_ Mocze.,

Syseznns Ine.

804 S. STATE ST.. DEPT.BY62
DOVER, DEL. 19901

\_ 302-734-0151 )

LASER
e = OPTICAL
ORIGINAL SCANNER pIsC
SYSTEM
CONTROL
LASER CRT
— d
COPIES PRINTER TERMINAL

Figure 4: Block diagram of information flow in the Laserfile, now produced by
Toshiba. It acts similar to an office copier except that each document is stored on an op-
tical disc and can be retrieved by the console and printed.

(fewer than eight lines per millimeter)
and must have continuous tone capa-
bility.

e Document copies must be retrieved
in about three seconds and printed on
plain paper.

oThe data should be directly read-
able after writing on the disc (a so-
called DRAW disc) to check the
quality of the stored document.

o A disc must be postable; that is,
new documents can be added at any
time until the disc is full.

o The system should store about 4000
documents (2000 per side).

The Laserfile development proved
successful and is being produced by
Toshiba. It has nearly the same infor-
mation-packing density as high-res-
olution microfilm (a 50-times reduc-
tion) since both operate near the
optical-diffraction limit. But the ad-
vantage of the optical technology is in
its ease of retrieving and printing
copies at the machine or remotely. In
terms of storage capacity, a standard
2-foot-deep file drawer can hold
about 4500 tightly packed sheets of
paper. Therefore, the Laserfile holds
approximately one file drawer per
disc. An added advantage is that a
document cannot be misfiled, lost, or
damaged.

Toshiba renamed the Laserfile the
DF-2000 Document Filing System,
and a model was shown at the 1981
National Computer Conference. It
looks like a standard office copier
with a computer terminal built in (see

wwWwW americanradiohistorv com

photo 1). This version has a capacity
of 10,000 document pages per disc.
To retrieve a document, you enter an
address code on a keyboard and the
image is shown on a video display
within three seconds. The document
can also be printed by the laser
printer. Toshiba is directing its mar-
keting to commercial and govern-
ment organizations with large paper
files. The production model should be
available in 1983 at a cost of about
$120,000. Since images are digitally
encoded prior to their recording on
the disc, such a system might easily
be integrated with facsimile or com-
puter networks.

RCA’s efforts in optical-disc data
storage are among the most tech-
nically advanced in terms of storage
capacity and data rates. RCA uses a
stronger gallium-arsenide laser and
an ablative recording technique. Data
rates have been more than 50 mega-
bits per second, with a maximum of
more than 12 gigabytes of storage.

It appears that RCA's commercial
objectives with DRAW disc systems
are limited to high-end government
applications. The company plans to
market a high-performance, special-
ized system for $500,000.

Hitachi, a major Japanese com-
puter manufacturer, and a close com-
petitor of Toshiba, began work on
optical-disc computer storage at its
Central Research Laboratories in
1978. Hitachi's work in the develop-
ment of a miniature semiconductor
laser diode gave the company an

Circle 174 on Inquiry card. smsp
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MONITOR CHOIGE
WE MAKE IT VERY C

with the IBM Personal Computer, the Apple
I1, and Apple IIIl Micro Computers.
Electrohome monochrome data display
monitors are available in 9"
and 12” models, green or white
phosphors to suit your needs.
Whatever your system,
Electrohome monitors make
your choice very clear. Call
or write today for more
information.

The Electrohome family of personal com-
puter monitors features the extra degree of
engineering excellence you've come to
expect from Electrohome.
Our ECM 1302 Series 13”
RGB analog color data
monitors offer the latest in
advanced electronic tech-
nology and design innovation.
There’s a 1302 Series moni-
tor that is fully compatible

1715575?': (]
&E’{R’.‘#’l VTG
| M %

I |
B

ELECE?EL&O%C%IOME

ELECTROHOME LIMITED, 809 WELLINGTON STREET NORTH, KITCHENER, ONTARIO N2G 4]6

Electrohome Distributors

The Computer Store, Sudbury Mass. (800) 343-4900 Mycrosystems Distributors Inc., Dallas, Texas (800) 527-3643
Components Unlimited Inc., Lynchburg, VA (804) 237-6286 Computerland, San Leandro, CA (800) 772-3545 (Ext. 118)

EMES Systems Ltd., New York NY (212) 685-9100 Outside California (800) 227-1617 (Ext. 118)
Software stmbuuon Services Inc., Buffalo, N.Y. (716) 462-8488 Anderson Associates, Bountiful, Utah (801) 292-8991
Anthem Systems Company, Burlmgame CA (415) 342-9182 Listec (West) Inc., Glendale, Cahforma (213) 247-9247

Come see us at booth #8623 at the NCC Show and booth #822 at the Comdex Spring ‘82 Show.
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DEC LA 100

DUAL MODE
MATRIX PRINTER

CALL FOR PRICE!

* NEW %

DEC

$899.00

$2049.00

. $1449.00

VTIOl..... T — CALL
.$1499.00

* CRT’S « PRINTERS « TELEPRINTERS -

MICROMAIL OFFERS
THE LOWEST PRICES
AND PERSONAL SERVICE.

3M
WHISPER WRITER

« TWX . TIME SHARE
« COMPUTER TERMINAL

* NEW »%

TELEVIDEO
$569.00

TEXAS INSTRUMENTS

DP 9500
DP 9501
DP 8000 AP,

. $1149.00
$749.00

$1299.00

(includes upper/lower case option)

810/2 VFC/CP $1499.00

(includes u/l case. forms
control & compressed print)

NEC

« 630 RO

$1949.00
- 630KSR. .. CALL

« SPRINT 9/45
$1949.00

« SPRINT 9/35

+ 7700 SERIES
* 3500 SERIES

CALL FOR OUR
LOW PRICES

CALL FOR PRICE

“PORTABLES SPECIAL”

$1399.00
$849.00

LABOR SAVER!

$999.00

« CUT SHEET FEEDERS
CALL FOR OUR
SPECIAL PRICES

1 CALL TOLL FREE (800) 854-6028 :

SAVE ON
PREPAID
ORDERS

VISA
ACCEPTED

MASTERCARD
15% DEPOSIT

C.0.D.
REQUIRES

SHIPPING IS
FREIGHT
COLLECT

WE SELL INTERNATIONALLY

la MJEHDMHJL all
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early advantage in the development
of small DRAW systems. Hitachi is
known to have in development a sys-
tem for document storage much like
Toshiba’s. At its 70th anniversary
stockholders meeting in early 1982,
Hitachi showed a prototype of its
DRAW system, but it has been
among the most secretive of the
major companies involved in optical-
disc development.

Uses of Large Databases

Videodiscs probably offer the best
medium for electronic printing and
publishing due to their low repro-
duction costs and their text and
graphics capabilities. Though some
estimates place full electronic publish-
ing as far as 15 years from now, there
will surely be deep inroads made in
this field within the next few years.

Many indexing and cataloging ser-
vices could easily use optical discs as
a distribution medium, as the infor-
mation is usually in a computer to
begin with. Literature and patent
searches, for example, could be done
with small computers. Businesses
could have large demographic data-
bases to aid in product marketing.
Computer programs connected to
large text and picture databases will
give computer-aided education an
added dimension. Special-purpose
databases will be available at work or
at home on a large variety of subjects.

It is difficult to predict future uses
of any new technology, or even
whether it will be used at all. We have
heard, however, that the most valu-
able commodity in the near future
will be information—and videodisc
technology offers perhaps the least
expensive method to produce,
replicate, and distribute large collec-
tions of data.m

References
1. Edelhart, M. “Optical Discs; The Omnibus
Medium."”" Technology, November-

December 1981, p. 42.

2. “Optical Discs Excite Industry."” Elec-
tronics, May 5, 1981, p. 97.

3. Videodisc News. Videodisc Services Inc.,
Washington, DC (general reference).

4. "Videodiscs: A Three-Way Race for a
Billion-Dollar Jackpot.” Business Week
July 7, 1980, p. 72.
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ity at a compacted
AP150G wide carriage
nter at $1,095.00* sets a

d for performance/price
nine wire head prints six
2nsities and gives you a choice
‘data processing or a corre-
font. Under microprocessor

i _gtégtional

965-1080 @ Consumer Computer Marketing [617] 443-5128 @ Minnesota Bohlig & Assaciates (612} 922-7011 o New
EQS {216) 729-2222 ¢ Oregon Microware {503) 620-8150 ¢ Pennsylvania QED Eiectronits (215) 674-9600 e
Distributors [214) 233-5744 e Utah PLS Assoclates (801) 466-8729 » Washington Microware (206] 451-8586 e Intei

logic-seeking head zips along at 150
CPS, with thruputs of up to 200 LPM
for average text and as many as 226
columns on 15 inch wide paper. Dot
raphics, a full 1,000 character buffer
with options up to 8,000 characters),

an optional non-volatile soft switch

keypad for configuration selection

and retention. All in a handsome,
heavy duty case. Another
trendsetting printer from MPI.

For more information, write or call today.

Armpr... ...

Micro Peripherals, Inc.
4426 South Century Drive, Sait Lake City, Utah 84107
Telephone {801) 263-3081
See us at the NCC.

*Suggested list price. Substantial OEM discounts availabie

Arizona LS Associates (602} 246-6377 o Catifornia VITEK (714) 744-8305 » Computer Potentials (408} 738-1740 » Colorade PLS Associates (303) 773-1218 » Florida
Computer Village {305) 266-5965 o Georgia Micro Graphics {404} 790-5771 e Itinois CW Electronic Enterprises (312] 298-4830 o Massachusetts Butler Associates (617}
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omputer Wares (214} 373-4443 e Thorwon
al: Burope Russet Instruments, L tct. [0734]

868147 Tetex. 849721 o Austratia Datatel Pty. Ltd 690-4000 Telex: AA30996 ¢ Canada Norango {416] 498-5332 Telex' 06966710 o Mexico, Contral and South

America Siscom-trof (905} 689-02-09
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Armored Patrol

Pete Callamaras
25C Scott Circle
Bedford, MA 01730

When the assault cruis-
ers first landed on this
strange planet, you had no
idea you would eventually
find yourself commanding
the last-surviving T-36
heavy-assault tank com-
pany in the entire sector.
You have only a few tanks
left, and transferring to a
surviving tank is your
only hope to keep fighting
if your current tank is de-
stroyed.

Suddenly, the targeting
radar shows an enemy
tank to the left, and the
robot detector lights up.
You fire but miss the tank.
Oh no! The energy levels
are dropping in your tank!
The enemy robot has
tapped your energy sup-
ply and is draining it.
Wait, you have the other
tank in your sights. You

Photo 1: The view from your tank turret. You can see
both an enemy robot and a tank in the foreground, one
of the houses that dot the battlefield, and in the
distance, the mountain range that surrounds the plain of
combat.

an armored assault tank
fighting an alien enemy on
a hostile plain. The object
is to destroy enemy tanks
and robots with your
tank’s high-energy plasma
cannon before they zap
you. The enemy tanks can
return fire with a similar
plasma weapon. The
robots drain your energy
supply if they get close to
you. You view the enemy
and the surrounding
planet surface through the
T-36's viewport and locate
the enemy via a direction
finder at the lower-right
side of the TRS-80 screen
display.

The Game

The really outstanding
feature of this game is its
three-dimensional graph-
ics (you will notice

fire the T-36's high-energy plasma cannon. You got the
tank. Now quick, spin and blast the robot before your
energy is gone. Got ‘em! And so the battle continues;
you monitor the targeting radar and fight on against
the alien foe.

Armored Patrol is one of the latest releases from
Adventure International for the TRS-80, and it is a real
winner. The game puts you in the commander’s seat of

similarities to the popular arcade game Battle Zone).
As you move, the screen image changes perspective
relative to your movements. The closer you get to an
object, the larger it appears and vice versa. When you
spot an enemy tank or robot, it can and does move,
and the movement also has perspective. For instance,
if a tank moves across your view from left to right, it
starts small, gets larger when it’s directly in front of

162  June 1982 © BYTE Publications Inc
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[ NEC STUDENT
SYSTEM
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At a Glance

Name
Armored Patrol

Type
Arcade-type game

Manufacturer
Adventure International
POB 3435

Longwood. FL 32750
{305} 862-6917

Price
$19.95, cassette:
$24.95, disk

Authors
Wayne Westmoreland and
Terry Gilman

Format
Cassette tape or 5%-inch
floppy disk

Language
Z80 machine language

Computer Needed

TRS-80 Model | or Il with
either 16K bytes [cassette
version) or 32K bytes of
memory and one disk drive
(disk version)

Documentation
Seif-documented program

Special features
Multiple-player option;
sound-effects capability {re-
quires an amplifier)

Audience
TRS-80 owners who enjoy
arcade games

you, and then shrinks in size as it pulls away. The
buildings also increase and decrease in size as you move
in relation to them. It is all quite lifelike.

You control the movement of your tank via the key-
board. The “A” and “Z" keys control your tank’s left
tread; the “;” and “.” keys control the right tread. Using
them in combination, you can advance, retreat, and turn
(slowly or rapidly) in either direction. The space bar fires
your plasma cannon. The plasma “missile” will destroy
the enemy if it hits but does not do any damage to the
assorted buildings located on the planet’s surface.

How to Score

Scoring is straightforward. Enemy tanks are worth
1000 points, and robots are 5000 points. For every 20,000
points you score, you get another T-36 tank as a reserve.
If the enemy tanks hit you with their fire or the robots
suck all your tank’s energy out, you lose that tank.
Hiding behind buildings and darting out to fire can be a
good tactic. Remember that the robots materialize at ran-
dom locations and don‘t appear on your scope, so you

COMPUTEH comnon. MICRO TAX INVeNIORY ... .voeenieennnss $799/40
e n e ra “Fabs(B-Tree)................ $159/25 | °Levell ... OrderEntry .................. $699/40
Ultrasort. . ......ovvninnninns $159/25 :Level 0. REDDlNG GROUP
CONDOR COMPUTER ‘Levetlll R O P $199/20
Lo $549/50 | ‘Comboll+lil . SOHO GROUP
o t w a r e Condorlll ... ... Ll $899/50 aﬂtmsog RIRSE 49 Maichmaker ................. $ 97/20
DIGITAL RESEARCH MICRg Pg‘o'u Worksheet . .................. $177/120
CPM Wordstar ...... $309/60 SORCIM
Malling Address: 22IntelMDS-800 ............. $149125 | WSTraining Guide .. ... ..., 20 | "PascalMZBO0................ $349/40
P.0O. Box 2333 Northstar (Horizon) . 8149125 | s Customi Notes .. ... $420ina | PascalMBeBs . ........ . . $449/40
Terre Haute, IN 47802 e gpoac - $169/25 | MaiMerge . ... .01 11l $109/25 | [AGES e 14920
WE HONOR ..$450135
VISA and MASTERCHARGE -.$ 98/20 $149/25
EPIC COMPUTER $119/25
TOLL FREE - Outside Indiana | “super vyc.................. $ 89/15 $269
1-800-457-0517 FAIRCOM $224/35
ORDER DESKS »Micro B + p $349/35
(812) 299-2484 (Specily language)..... ... $229120 | Basic Compier ... ... 111 $320 | CFFP.......Llllllllll $22415
Best Selectio FINANCIAL PLANNING Fortran-80 *ROCOVEI - .. nvvevonrnennnns $75
0 . MiniModel. ................. $449/50 | Cobol-80 . . *RADAR ... .... DR $449/25
Best Service FRIENDS . M-Sort . ISIS ...l $224/20
A B0, 249 Macro-80 .
T oIt | Accessao 11111l $420 | EGR80...........000 0000 $84 | GL AR AP ER. OES TEMS GROUE o0
) FRONTIER SOFTWARE M”E"“""“”Ma‘“ Caifor abirs.
Professional SUPERSOFT
Suske US add $10 pius Alr Time Accounting . ........... ssagia0 | NORTHWEST ANALYTICAL “Diagnostic . ... .vneveeene . $ 84120
arcel Postage. Add $3.50 General Subroutine §260/40 | Salpak. ..o $439/40 | .Foy $149130
eral Subroutine . ........... OAGlS e VIR Rt
rosta e and handling per each Appiication Utilities ............ $430140 | U Sword $ 75 *SSSFortran ................. $219/30
it ndiana residents add 4% ISA ORGANIC sdt-"i'WAhis """" *Fortranw/RATFOR ........... $289/35
sales tax. Allow 2 weeks on Speliguard. . ................. $220125 | “Textwriter il ............... 3 || JHERELE ocosacassacasece: $175120
g"'IOCRO- CbOD add $3.00 pornltem. Braw o *Datebook .. ... ... ... ... s260/25 | .DiskDoctor......oln $ 84120
ces subject to change without *MileSIon® .. ... .. ...l $269/30 :
notice. All items subject to A DL LA PEACHTREES SOFTWARE "
L
avaliabifity. e Accounis Recenabis ... $393140 Smn?s's"ﬁr}ﬂ?
isl anual o ccounts Payable ........... 99/40
with  Only SPP °"'Y ------------------ $140/15 | pRtoyTerarave - .. $399/40 | CCompiler .................. $600/30
Manual KEY BITS inventory .. ... ©.399/40 Pascal (md C) v $850/45
\ \ | Wordsearch ..$179/50 | Maiing Address .$399/40 | IBM PERSONAL COMPUTER
ARTIFICIAL INTELLIGENCE String 80 . .'$ 84120 | for P5 Version. add $119 | Word Jooooanoo000
Dental (PAS-3) . ............... $849/40 | String ao (Source) ..$279 Series 6-Peachtree Mmlme' e'( ) 0000000000000 $109/25
Medical (PAS-3). .............. $849/40 | StingB#t .................... $ 65 CPA .. ... et $799/40 | Supercalc©OS).............. $269/NA
Asu‘l’sou-'rn — LEXISOFT ;ro rtyPMgt anenanancanean 299/40 gmc“:lc (Z%GPK B(gs ........... gg/,m
................... . . assive Payroll . . ............$449/40 ptimzer
BUSINESS PLANNING SYSTEMS Spellbinder . ................ $34915 | o oron 7-Peachies Supersoft C-CPMB6 . .. ....... $500/NA
..................... $269/30 | MICRO AP Sales Tracker ..............$3049/55 ,
avnou SOFTWARE Selector V. ......coooeennn... $269/35 | ARSalesAnalysis ... ....... $1299/50 | Call for catalog and other listings
BSTAM . ... $14915 | SelectorV ..........iiiiiil $469/50
BS'I’MS .................... $149/15 | SBasic...................... $269/25 = Available for Apple with Softcard o
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TRUE GP'M FOR YOUR IBM

More programs and faster
access available now!

Today with the BYAD DS1 plug-in
expansion circuit board. you can
increase the speed and productivity
of your 1BM-PC.

More programs

The BYAD DS1 allows you to
transform your system into a
CP/M computer giving access 1o
the largest existing software
library (CP/M version 2.2). Data
base Management, word process-
ing, business programs, and
fiterally thousands of CP/M
programs can be used.

Circle 73 on inquiry card.

Faster

The DS1 board contains 64K
bytes of parity RAM and a Z80B
microprocessor. The Dual Systems,
Z80 and IBM 8088, achieve
improved performance CP/M with
up to 30 times faster access
through interrupt driven full 1/0
buffering. DS1 uses the 8088 as
an intelligent concurrent 1/0
processor which performs keyboard
type-ahead buffering, printer
buffering, disk track and directory
buffering.

Easy Operation

No learning curve or new
commands when using DS1. Utility
programs are provided for reading
various 5" diskettes directly,
moving files, and to link your IBM
with a serial port to any existing
CP/M system. An expanded
version, BYAD DS2, contains a
built-in serial port and includes

all features of DS1.

INTRODUGING BYAD DS1

Cost Competitive

Both BYAD DS1 and DS2
operate with a minimum 48K single
drive system. The DS1 costs only
$660 and the DS2 with serial
port, $760. A comprehensive
operating manual is available at
$40 and the cost will be applied
to the purchase of either a

DS1 or DS2.

Send check, money order or

call 312 539-4922 and give your
VISA or Master Card number for
quick delivery.

BYAD Inc.

5345 North Kedzie Avenue
Chicago, lllinois 60625
312 539-4922

Integrated Hardware and
Software Systems

www americanradiohietorv com

CP/M is a registered trademark of Digital

Research

IBM is a registered lademark of International

Business Machine Carporation
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TRS-80 DISCOUNT
<> BUY DIRECT ~

WE SELL THE FULL LINE OF TRS-80'S
AT WHOLESALE PRICES

*COMPUTERS - PRINTERS - SOFTWARE*

MANAGEMENT
SYSTEMS

_=———

PURE RADIO SHACK EQUIPMENT

MODEL Il

26-4002 64K I Drive. .. ... oo i $3098
Ask About Hard Drives

MODEL Il

26-1062 16K. ..o e ...5819
26-1066 48K with

2'Drivesy RS232: <o iscd i 1 sl v 4 b el mra-ninis albe = $2049
COLOR COMPUTER

26=3001 dKyspaiiesrnssmons s onsens et s oes $309
26-3002 16K Ext. Basic. .. ...coov i, $455
26-3003 32K Ext. Basic........ccvvvuiiinn. $569
Model 16 TRS-80. . .......oovina.. CALL
L UG SIS — CALL
COLOR COMPUTER DISK DRIVES

26-3022 Color Disk Drive #1. .. ............. $498
26-3023 Color Disk Drive #2, 3, 4. .. ......... $338

*LARGE INVENTORY WRITE FOR YOUR
*FAST DELIVERY FREE CATALOG

THOUSANDS OF SATISFIED
CUSTOMERS

ORDER TOLL FREE

1-800-841-0860

MICRO MANAGEMENT
SYSTEMS, INC.

PARCEL DIVISION
DEPT. NO. 1
115 C. SECOND AVE. S.W. CAIRO, GA. 31728
GA. 912-377-7120

T™ - TANDY CORPORATION
FREE COPY OF WARRANTY UPON REQUEST
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must watch your energy levels. A significant drop means
that a robot is in range. When you blast a robot and it
shimmers out of existence, your energy reserves stabilize.
The biggest problem is remembering to be aware of the
robots as they sneak behind you and drain your tank’s
energy before you can turn around to blast them. You
fight until you have exhausted all your reserve tanks. The
game will display the top ten scores and save them to the
game disk. After the final tank is destroyed, you begin
again with your initial complement of tanks.

Action Graphics

Wayne Westmoreland and Terry Gilman, authors of
Armored Patrol, did a really super job with the graphics.
The action is smooth as you move across the planet's sur-
face. For block-type graphics, the view is quite realistic.
You could even imagine you're watching a computer-
generated target display.

Other notable features are the use of real time, the
tracking of the highest ten scores, and the option of one
or two players. In the two-player mode, you alternate at
the controls of the tank, and whoever gets the highest
score wins,

Even though your score climbs after the first couple
rounds, this is not an easy game. You have to keep mov-
ing, and if an enemy tank or robots get behind you or
you take too long turning to attack, you lose tanks. You
have to be a pretty good shot to hit the enemy, especially
when you and the enemy are moving toward each other
or in opposite directions. Who knows—it may even
sharpen your eye if you do any bird watching or picture
taking.

Conclusions

e Armored Patrol is a fast-paced, arcade-style action
game that features three-dimensional graphics. It can be
played on a TRS-80 Model I or Model III. The game is
available on both tape and disk. Two players can com-
pete during each round of play (players alternate turns).
e Scoring is straightforward. Novices and experienced
game players should enjoy this one. The keyboard-con-
trolled movement is simple to master, and the entire
screen display is nicely done. Player instructions are ac-
tually a module in the game, so you don’t have to worry
about losing any instruction sheets.

eYou won't find yourself getting bored with this game.
The block-type TRS-80 graphics are quite adequate to

_convey the movement of your tank around the battle-

field. The action is spirited and can become quite addic-
tive,

eThe price is a pleasant change when compared to the
cost of many games.

e Overall, Armored Patrol is a well designed, nicely exe-

cuted program, and I think you will enjoy it as much as I
did.

Circte 294 on inquiry card. e=p
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CASH FL

PROBLEMS?

IT'S NICE TO KNOW SOMEONE
WHO HAS THE SOLUTION.

MicroAge is your Solution
= Store . . . that means at

| MicroAge Computer Stores
we have a wide selection
of time-saving computer-
ized business systems
designed specifically to
solve the daily cash flow
problems every business-
man faces.

MicroAge has computer-
ized business systems that
quickly and affordably allow you to regain con-
trol of your critical accounts receivable ... at last
making it possible for you to carry out effective
collection procedures on a consistent basis.
MicroAge has accounts receivable program
packages to automatically display and update
account information; prepare trial balance
including a balance-due and delinquency aging

VISIT THE STORE IN YOUR AREA:

El Paso, Texas

Aurora, Colorado Mliwaukee, Wisconsin

(945) 594-3349 (303) 6966950 (444) 257-4400

Tucson, Arizana Rochester, New York Mountain View, California
(602) 790-8959 (746) 2449000 "(445) 964-7063
Albuquerque, New Mexica Hurst, Texas | Scoftsdale, Arizono

(505) 8830955 (847) 2843443 (602) 944-8794

Pteasant Hill, California Salina, Kansas Anchorage, Alaska

(415) 680-1489 (913) 8237596 (907) 279-6688

Orland Park, lllinois San Diego, Colitornia

o

repori, and take care of dozens of other tasks
that eat into your time and profit!

Computerized business systems from the Micro-
Age Computer Store are available in the $5,000
to $15,000 range, to suit the individual budget of
your small business or professional practice.
MicroAge backs up every system with personal-
ized service, warranly service and repair, instal-
lation, systems consulting, even customer train-
ing. Visit the MicroAge Computer Store in your

. area soon with your business problems, and let

us help you with the solution.

“The Solution Store” >"

Richardson, Texas Ihdianapolis, Indiana

(244) 2345955 (317) 849-5464 (743) 440-7547
Minneapolis. Minnesota Porlland, Oregon W. Polm Beach, Horida
(642 3384777 (503) 256-4743 (305) 683-5779
Omaha, Nebroska Norwalk, Conneticut Toronto, Canada

(402) 339-7444 (203) 8460854 (446) 487-5554
Phoenix, Arizona 8. Louis, Missouri Houston, Texas

(602) 2650065 (314) 567-7644 (743) 270-9647

Columbus, Ohio Oklahoma City, Oklahoma

(312) 349-8080 (714) 2780623 © (614) 8681550 (408) 728-4837 (302) 658-3664
Allentown, Pennsytvania
(245) 434-4304
FOR FRANCHISE OPPORTUNITY INFORMATION CALL (602) 968-3168

Houston, Texas

Wilmington, Delawaré
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Unretouched photos —identical conditions

Our competitor on the right claims high resolution.
But what about that glare? The washed-out background?
And the black and white screen? It's enough to give
you a headache.

The TeleVideo terminal on the other hand, with its finer
character dot matrix, sharper background contrast, and
a black-on-green non-glare Panasonic screen is much
easier on the eyes.

Obviously.

EveryTeleVideo terminal has just four basic modules.
Each module is the best that can be made.

Every screen, keyboard switch, power supply and
video module on every TeleVideo terminal is identical. For
the same high reliability. And same ease of service.

Which would yo

None of our competitors can say that.

If you order 200 terminals today, we can ship them

tomorrow. If you order 500, we Jr—
The J
920C / “

can still ship them tomorrow.
B 23

And if you order a 1,000, well,
| —

maybe you'll have to wait a day
We put our terminals

or two.

through five bad days
so you'll never have
evenone bad day.

The 910
PLUS

/ ‘ Our terminals are designed

hto withstand heat up to

California Santa Ana 714/557-6095, Sunnyvale 408/745-7760; Georgia Atlanta 404/255-9338, Texas Dallas 214/980-9978; lllinois: Chicago Area 312/351-9350;
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KHICH HOULD YOU PATHER READ ALL DAy’

ratherread all day?

155°F and shocks that simulate being tossed in the The -Q independent terminal supplier.
back of a truck. And before any terminal reaches you, 910 — One reason is because our
every major component goes through a five day series PR advantages are clearly visible.
of thermal and power-on cycling tests. s 3 hours a day.

The result? For more information call, toll-free, 800-538-8725.

The highest reliability rate in

(In California, call 408-745-7760.) Or call your nearest
our industry. | :

TeleVideo sales office.

The i

J ®
TeleVideo sells 50% 925 = T 1 ‘ )4 d
more terminals a e e 1 eO
month than OUI'. All TeieVideo terminals can be serviced by
nearest competitor. your nearest GE Instrumentation and Com-

munication Equipment Service Center

Three years ago, TeleVideo shipped its
first terminal. Today, we're the number one

Boston 617/668-6891, New York/New Jersey 201/267-8805; United Kingdom West End Surrey 44-9905-6464.

Clrcle 446 on Inquiry card.
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The Eliminator
Mayhem in Space, TRS-80 Style

Silas Pike
POB 75
Geneva, FL 32732

The Eliminator, a high-speed graphics game for the
TRS-80, has that rare combination of fascination and
frustration that will make you want to play just one more
game. You must play several times to become familiar
with its many aspects.

The Game

As the game begins, you see a side view of your
Eliminator ship moving horizontally over an ever-chang-
ing planetscape (see photo 1). You can control your
craft’s speed, altitude, and direction. Below the ship are
gantry towers of varying heights. Upon these towers rest
small cylinders called energizers. Around your ship, a
veritable smorgasbord of alien craft exit hyperspace and
appear on your screen. Of the four alien manifestations,
one type, the disruptoid, is after your energizers. You
must prevent the disruptoids from latching onto your
energizers. If they reach the top of the screen with one of
your energizers, they transmute into pulsating forms
from which escape can be nigh impossible.

From an offensive standpoint, your Eliminator craft is
equipped with an unlimited supply of plasma bursts. But
once the airspace becomes very congested, you may have
to rely upon your ultimate weapon—the disruptor charge
function, which eliminates all enemy craft from the im-
mediate area. Disruptor charges should be labeled “For
Emergency Use Only” because you have just three per
game. Once all ten of your energizers are captured or
destroyed, the planetscape and gantry towers disintegrate
in a blinding flash, thrusting your ship into the alien
equivalent of 5 o’clock rush hour. Disruptoids swoop in
for the kill, frequently in numbers so great as to com-
pletely overwhelm you.

Playing The Eliminator
You can take many different approaches in playing a
good game of The Eliminator because this game poses the

170  June 1982 © BYTE Publications Inc
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Photo 1: A disruptoid ascends, energizer in tow, while a second
disruptoid hovers below and to the left. Your Eliminator ship is
to the left of both alien craft and above them. Note the wide-
screen monitor at the top of the screen.

triple challenge of (1) accumulating points (by destroying
alien craft), (2) staying alive, and (3) preventing the cap-
ture or destruction of your energizers. You may focus on
any one of these three tactics and play a moderately suc-
cessful game. But the big points don’t come until you are
able to synthesize all three.

For example, one maneuver that separates the novices
from the pros is the recovery of an energizer from an
alien ship that has latched onto it and is in the process of
ascending. This maneuver requires a deft hand and a
steady eye and is done in several stages. First, the disrup-
toid must be destroyed. At this point you have an option:
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SUPERFILE.

SOLVES YOUR FILING PROBLEMS

SUPERFILE makes your information files an ASSET!
CLIENT RECORDS

Menu driven SALES LEADS Learn in minutes
CORRESPONDENCE
JOURNAL ABSTRACTS
Customize PERSONNEL RECORDS Ready to run
program MAILING LISTS Demo data base
included CARD FILES included

LEGAL CONTRACTS
ALMOST ANYTHING!

The USERS MANUAL tells you how to use SUPERFILE
to index and retrieve information for these and other practical uses.

IF YOU CAN TYPE, YOU CAN TEACH YOURSELF TO USE SUPERFILE IN MINUTES.
You Need

Technical Specifications

Computer with Z-80® cpu SEARCH SPEED: 100 records per second*
and at least 48K memory RECORD ENTRY: your own text processor or
easily convert your present files
CP/M® operating system # RECORDS PER DATA BASE: max. 8,000
on 8" SD (depends on disk capacity)
2 or more floppy disk RECORD LENGTH: variable to 512,000 char.
drives or hard disk (free format - no fixed length fields)

# KEY WORDS PER SEARCH: max. 64 using
l‘andll’ llorll & “not"

# KEY WORDS PER DATA BASE: max. 3,000
alpha-numeric plus 32,000 integers

Disk Formats # KEY WORDS PER RECORD: max. 250
8" single density KEY WORD LENGTH: max. 64 char. each
5” including: # FILES PER DATA BASE: no limit
Osborne, Xerox, FILE SIZE: max. 512,000 bytes

North Star, Intertec, SORT: alpha-numeric by record

Apple (cp/m), Vector. MERGE and/or SPLIT: records and files

yherg | SUPERFILE costs only $195
COHrFYeIaI?\JrC (including DEMO data base and manual)
Warite F\}I INC (30 day money back guarantee)
Reader Service # MANUAL only: $50 (applies to purchase)

Special Dealer DEMO free,
on request from qualified FYI. IN C.
Dealers and OEM's. P.O. BOX 10998 #615
AUSTIN, TX. 78766
Z50c rapiatored irademank of Zicg mcivisa (800) 531-5033
® registered trademark of Digl esear
 Ueing Z.80, amhz. 8 DD, av. 10 kaywordsirecord. Inside Texas (512) 346-0133

Please add $10 outside the US, Canada, Mexico

IT’S WHAT YOU CAN FIND THAT COUNTS!

Circle 196 on inquiry card. BYTE June 1982 171
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20,000 Programs
For The IBM

CPU PLUS

u e |
THE NCC SHOW. N

FOR THE I1BM PERSONAL COMPUTER

B NUMBER A-732
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa XEDEX
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Are Now Available
Personcal Computer!?

'N I ROD“CING DIDXMIPLE.TXT Pach L LINK | cOL 01 INSEIT on
CCC  BALN BERD )))
-ﬁ-?— t olute- | Slemihwame | e foms-
BABv BL“E cpu Plus 3 char Teft "B char 2ight §°C chae 1t Tab ‘N Batore | tiram Maio oviy

“A word laft °P ward elght IDTL che i1 °V INIKET OROTT  1°) Nelp °E Disch

“E Line wp ‘X lies dmes 1T word et1°L Pisd/Baples agulnl’Q Ruick P Frist
~ 1Y llne 1RETUEN fad paragrephl®t Usscrees

‘Z Mire sz "V liss lows 1 1 W farert o RETUMK {

Baby Blue CPU Pius is an accessory printed-circuit board for

your IBM Personal Computer and special software on disk. “C screan ap “B screes dmel n"‘u_m, s comund | !
e e B e e e e e

As far as normal PC DOS operations are concerned, Baby
Blue acts just like any other normal, mild-mannered 64K
byte random-access memory board.

But when you invoke a CP/M-80* program, Baby Blue
becomes a second computer within your computer, letting
you run thousands (literally thousands) of programs written

for the CP/M microcomputer operating system. Uide it e e e it

CP/M, the first microcomputer operating system to corsestions sre lemedisialy tizplaget.
gain wide acceptance, has been around since 1975. Not only
has it played host to a lot of programs, but those programs
are among the most useful, most sophisticated, most
thoroughly tested and debugged, most proven programs
ever written. More than 200,000 computers were field-
testing those programs for you before the IBM Personal
Computer even existed.

The total CP/M library is immense. It includes the best
efforts of thousands of professionai and advanced-amateur
programmers. There are time managers, spreadsheet
manipulators and professional-office packages. Languages
— BASIC, of course, ALGOL, FORTRAN, C, Pascal, LISP, COBOL,
PILOT, and FORTH, to name a few. Text editors, text
formatters, full-blown word processors, spelling checkers
and indexers. Utilities that will massage problem files sO
that they lie back and purr. Games, including chess, Reversi,
Adventure and tournament-level Star Trek. Database
managers. Accounting packages that can run a miilion-
dollar business . . . Just about anything you can imagine.

The net resuit is an integration of CP/M programs into
the PC environment that's sO0 smooth, so transparent that
you won't need to know or care which operating system a
program was originaily written for.

Special Baby Biue Fectures:

® Z80B* microprocessor running at 4.77 megahertz.
@ Additional 64K memory, fully available to PC DOS — looks
just like the IBM 64K board to the system.

Will accept CP/M programs on any of several popular ' )
S soft-segtored d%kegtte formats.y bop PR el oo s (o
m 63K of user memory is available for CP/M programs — 7K
more than on any other popular machine.
@ Files can be shared —CP/M and PC DOS programs can be
mixed in a menu-driven system with common data files.
® IBM Personal Computer peripherals are supported —
including keyboard, video boards, printer, Asynchronous
Communications Adapter.

ONLY Special option —
Baby Blue bundled
, with WordStar*

and Mail-Merge . .. $980

wordstar*, the popular CP/M
word processor is among
thousands of programs that
can now be run on the 1BM
PC with Baby Blue.

For only $60 more than the cost of the IBM 64K Memory
Board (§540) you get 64K of Memory PLUS an interface to
over 20,000 programs!

Call (212) 489-0444

WordStar® CP/M s a registered trademark of Digltal Research.
or write XEDEX Corporation and Mail-Merge Baby Blue is a trademark of XEDEX Corporation.
1345 Ave. of Americas, New York, N.Y. 10105 are trademarks of 280 is a trademark of Zilog. Inc.

' ! ' MicroPro International

Corporation.

WWW americanradiohistorvy com
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Item Point Value
Disruptoids 150
Drones 250
TDUs 1000
Tracers 150
Energizer save 250
Energizer replacement 500
Energizer interception 500

Table 1: The point values for destroying enemy ships and for

saving your energizers.

either let the energizer fall slowly back into place upon its
gantry pad (250 points) or maneuver your ship into con-
tact with the free-falling energizer and replace it upon a
gantry pad (500 points). Usually, this process requires
several quick forward/reverse and up/down movements
of your Eliminator craft. Once all ten of the disruptoid
crafts have been dealt with, you will have a few seconds
to relax while the screen displays the number of
energizers remaining and designates the upcoming attack
wave.

The second and subsequent waves consist of two types
of alien craft: drones, which zigzag diagonally across the
screen, and TDUs (Tracer Dispersal Units), which ascend
and descend benignly until attacked, whereupon they dis-
charge five small tracer craft which dip and dive with
semi-intelligent abandon and change direction upon pur-
suit.

Points

Points are accrued for the destruction of enemy craft
and for ensuring the safety of your energizers (see table
1). When you use a disruptor charge, all the other space-
craft in the immediate area will disintegrate, garnering
the point values of each destroyed ship. A tactical
maneuver such as blasting two TDUs, which in turn will
release a total of ten tracers, and then triggering a disrup-
tor charge will rack up a minimum of 3500 points.
Anything in excess of 30,000 points can be considered a
good game. Co-author Wayne Westmoreland reports a
high score of 122,400 (see photo 1), most humbling com-
pared to my modest 62,000 high.

Graphically Speaking

The Eliminator uses block graphics for most of the ac-
‘tion. Interesting additions are the scrolling gantry towers
and planetscape and a starfield backdrop, all of which
serve to promote the illusion of true motion. Equally ef-
fective is the wide-screen monitor at the screen’s top,
which expands your forward/reverse view by the equiva-
lent of about 24 full-screen areas in each direction. This

174  June 1982 © BYTE Publications Inc

At a Glance Format

Cassette tape or 5%-inch
Name floppy disk
The Eliminator

Language

Type Z80 machine language
Arcade-type game

Computer Needed

Manufacturer TRS-80 Model | or lil with
Adventure International either 16K bytes [cassette
POB 3435 version} or 32K bytes of
Longwood. FL 32750 memory and one disk drive
[{305) 862-6917 (disk version})

Price Documentation

$19.95, cassette tape; Pamphiet outlining key func-
$24.95. disk version tions

Authors Audience

Wayne Westmoreland and TRS-80 owners who enjoy
Terry Gilman arcade games

enables you to monitor what's ahead or behind, before it
arrives.

The sound routines in The Eliminator are definitely a
cut above those of most TRS-80 programs. However, |
prefer to be a member of the “soundless minority”’; blips
and bloops make me nervous, so I usually play with the

" sound patch disconnected.

Possible Improvements

To be as fair as possible, The Eliminator does have two
features that could stand improvement. First, the hyper-
space control (Clear key) should be farther from the dis-
ruptor-charge control (Enter key). On occasion, I have
detonated the disruptor charge by accident when
attempting to use the hyperspace function. Second, it
would be nice to be awarded an extra ship and/or dis-
ruptor charge after passing, say, 50,000 points, as a merit
award.

Conclusions

oThe Eliminator is a fast-paced arcade game that makes
excellent use of the TRS-80’s low-resolution graphics.

e The on-screen presentation is well done and the wide-
screen monitor is a marvelous feature.

e The game requires both fast reflexes and strategic think-
ing to be played effectively.

oThe Eliminator is the best thing to happen to the
TRS-80 in a long time.

Editor’s Note: The Eliminator is also available as a full-color, high-res-
olution game for the Apple II. This version requires an Apple Il or
Apple 1l Plus, 48K bytes of memory, and one disk drive. The price is

$29.95. ... A.AL.
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“This year, Im taking 2,000
people sailing. | wouldn't trust the
travel arrangements to anything less

than Scotch Brand Diskettes”

‘ . Eben Whitcomb, Owner-
it Operator, Dirigo Cruise
i Company, Clinton, CT

Eben Whitcomb runs the largest
windjammer cruise business using
American flag ships. He uses
Scotch diskettes to keep track of
thousands of names, bookings,
sailing times, manifests and general
ledger. While his computer saves
time and repetition, Scotch diskettes
assure him that vital information

will be there when he needs it.

Dependable Scotch media can
work just as hard for you. Each
Scoftch diskette is tested before it
leaves our factory, and guaranteed
error-free. So you can expect it to
perform exactly right.

Scotch 8" and 5%" diskettes are
compatible with computer/diskette
systems like TRS-80, Apple, PET,
Wang and many others. Get them
from your local 3M distributor. For
the one nearest you, call toll-free:
' 800/328-1300. (In Minnesota, call

™ collect: 612/736-9625.) Ask for the

% Data Recording Products Division.

In Canada, contact 3M Canada,
Inc., Ontario.

If it's worth remembering,
it'’s worth Scotch
Data Recording Products.

3M Hears You...

Circle 449 on inquiry card. BYTE June 1982 175
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Galactic Chase

Stan Wszola
Technical Editor

I have this
nightmare
trapped in a video arcade

recurring

and forced to play the games Wt e A oM "
b B O B O B

endlessly. Unfortunately, all
the games are identical. |
suppose these dreams are
the result of seeing too many
arcade-game clones. It seems
as if everybody and his
brother is producing arcade
look-alike games for the per-
sonal computer market.

Fortunately, Galactic
Chase is no nightmare; it's
an implementation of the
successful Galaxians arcade
game with some interesting
variations.

F )
€ Eh e e 8 e

moving in for an attack.

The Game

in which I'm v
ah = gh F

b oM e e b

Photo 1: Screen display for Galactic Chase. Two of the
alien ships are shown peeling off from the formation and

shoot them while they're
v moving, but they’re worth
more points then.

When the game begins,
the aliens peel off from the
formation and attack in-
- dividually. Rather than
make a straight descent
toward the bottom of the
screen, the aliens swoop and
curve, raining their missiles
upon you all the time. In
flight, the aliens appear to
. be little gloves trying to grab
your ship. The movement of
the alien ships is very
smooth and looks quite
good on the screen.

-5 B ) £ £ e

Your Role
As the Final Defender of

Following the Galaxian
theme, the object of the game is to shoot the alien ships.
At the start of the game, a fleet of 36 alien ships appears,
arrayed in ranks (see photo 1). The value of an alien ship
depends on whether it is still in formation or moving in
for an attack (see table 1). Not only is it more sporting to

176  June 1982 © BYTE Publications Inc

Space, you command three
ships per game. Your ship is controlled by the Atari joy-
stick, and you fire missiles by pressing the button. You
can destroy the alien ships either by firing missiles at
them or by having the aliens collide directly with the
magnetic repellers at the front of your ship.
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WICAT 68000
MULIT-USER SYSTEM 150

STANDARD EQUIPMENT

68000 Processor

256KB RAM

10MB Winchester

5Ya" Floppy Disk Backup

5 RS-232 C Serial Interfaces
Parallel Port

Multibus™

WICAT Operating System
Choice of One Language

4847 ar

HARDWARE OPTIONS

Graphics CRT
Up to 1.5MB RAM

Communications: Auto Answer
and Auto Dial (1200 Baud)

Local Networking
Videodisc Interface

SOFTWARE OPTIONS

UNIX™ V/7
CP/M™ Emulator

I XY

Y & ' =

T i 3

- 6 <

WICATsysterns

P.0. Box 539 1875 South State Street Orem. Utah 84057 (801) 224-6400

LANGUAGE SUPPORT
PASCAL

&

FORTRAN

BASIC

APL*

CcoBOL

ADA™

LISP

Assembler

Call or write WICAT Systems for additional information.

*UNiX Is a trademark ot Bell Labs. Multibus is a trademark of INTEL.
ADA is a trademark of the United States Dept. of Defense

CP/M is a trademark of Digital Research
APL.68000 is a product of the Computer Company

www.americanradiohistorv.com


www.americanradiohistory.com

Send today for our NEW full-color
56-page catalog with continuous
checks, statements, invoices, stationery,
envelopes, supplies and accessories.
We will also send our FORMS
SELECTOR GUIDE, to help you find the
right forms for your software.

¢ Quality products
at low prices

Available in small quantities
Fast Service
Money-Back Guarantee

Convenient TOLL-FREE
ordering

Fast Service by mail or.. . PHONE TOLL FREE

1+ 800-225-9550
Mass. residents 1+ 800-922-8560
8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday

L & N N N N N N W ]
Please rush a new computer forms catalog lo:

NAME

COMPANY

PHONE

Hardware and Sollware being used.

I STREET
CITY, STATE and 2IP

ey CODE 22460

__Co%e!)pﬁtermrms —

78 Hollis Street, Groton, Massachusetts 01471
A division of New England Business Service, Inc.
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Ships Number Point Value Attack Value
Ensigns 20 20 40
Captains 7 30 60
Flankers 6 40 80
Command Ships 2 50 100 to 400

Table 1: The variety, number, and point values of the ships
in the alien fleets.

In this game, there is nowhere to hide. You can't duck
behind a convenient barricade. Your ship is out in the
open, so the game requires a lot of movement to dodge
the alien missiles and ships. The game is a true test of eye-
hand coordination.

When you destroy one fleet of alien ships, another will
take its place. You receive a bonus ship at the start of
your encounter with the 16th, 32nd, and 48th fleets. You
also get a bonus ship for each 7000 points scored.

The game is set up for one or two players, with the
players taking turns. The current scores are displayed at
the bottom of the screen, as are the highest score achieved
and the number of fleets encountered from the previous
game.

One nice feature is that you can stop and restart the ac-
tion by pressing the Control-1 keys. This is especially
convenient if the action becomes hot and heavy and sud-
denly the phone rings.

Options

The game has three levels of skill. After you have
destroyed 10 fleets in level one, you are moved up to level
two, where the speed of the aliens increases. At your en-

At a Glance

Name Format

Galactic Chase Cassette tape or 5%-inch
floppy disk

Type

Arcade-type game Language

6502 machine language
Manufacturer
Spectrum Computers
26618 Southfield Rd.

Computer Needed
Atari 400 or 800 with 16K

Lathrup Village, MI 48076

bytes of memory, one disk

{313} 559-5252 drive, and two joysticks
Price Documentation
$24.95. cassette; One-page pamphiet
$29.95. disk

Audience
Author Game players
Tony Weber
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Superfast in its class and ready to run.

Computer Benchmarks—All systems running the same BASIC program.

Manufacture-Model Class Operating Language Run Time
System (Type*) (Seconds)
IBM 3033 Mainframe  VS52-10RVYL Stanford BASIC 10
Digital Equipment PDP 11/70 Mini n/a BASIC () 45
Prime 550 Mainframe  PRIMOS BASIC V16.4(l) 63
Digital Equipment PDP-10 Mainframe  TOPS-10 BASIC (1) 65
IBM System 34 Mainframe  Release 05 BASIC (1) 129
TEl System 48 Micro MAGIC 1.0 Microsoft BASIC (C) 178
Hewlett-Packard HP3000 Mini Time Share BASIC (I) 250
Alpha Micro AM-100/T Micro AMOS 4.3a Alpha BASIC (SC) 317
Digital Equipment PDP 11/45 Mini n/a BASIC (1) 330
Data General NOVA 3 Mini Time Share BASIC 5.32 517
Ohio Scientific C4-P Micro 0565D 3.2 Level 1 BASIC (1) 680
North Star Floating Point Micro NSDOS NorthStar BASIC (1) 685
Radio Shack TRS-80 Micro TRSDOS 1.2 BASIC (1) 792
Apple ll+ Micro DOS 3.2 Applesoft 1l (1) 960
Cromemco System 3 Micro CDOS 32K BASIC (1) 1074
Commodore Pet 2001 Micro n/a Microsoft BASIC (I) 1374
IBM 5100 Micro n/a BASIC () 1951
Vector MZ Micro n/a Micropolis BASIC (1) 2251
*C = Compiler; | = Interpreter. Times (except for Seattle Computer) taken from August 1981 issue of Interface Age.
The Seattle Computer System 2 is the fastest micro on the System 2 comes fully assembled, tested and
block. In fact, System 2 outperforms many minis and ready to run with the addition of disk drives (that we
mainframes. can supply) and terminal.
Even the big boys such as: 1IBM System 34, Prime Call (206) 575-1830 for the location of your
550, and Hewlett-Packard HP 3000 are left in the dust nearest System 2 dealer.

when System 2 starts running.
The speedy System 2 consists of 8 Mhz. 8086
CPU set, 128K of 85 nsec. static RAM, double-density disk

controller, 22-slot constant voltage mainframe, a cable for
two 8" drives, and MS-DOS operating system (also called T
86-DOS, 1BM PC-DOS, Lifeboat SB-86).
High-level languages like Microsoft’s Basic, TER
Pascal, Fortran, Cobol are available now for your

application programs. 1114 Industry Drive, Seattle, Washington 98188
Circle 405 on inquiry card.
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counter with the 31st fleet, an invisible ray disables your
missile launcher and slows the speed of your missiles.
This is level three. You also have the option of starting at
level two if you find level one too tame,

Strategy

Conventional wisdom suggests that the safest ap-
proach is to shoot the alien ships one column at a time.
However, another strategy is to destroy the alien ships
only while they're in motion. You'll acquire more points
if successful, but your ships will face the greatest danger.
You might reserve this strategy for the command ships;
one command ship can be worth up to 400 points. (The
value is determined randomly and is displayed when you
hit the ship.)

My usual modus operandi is to keep my ship in con-
stant motion. I've found that if you concentrate on one
specific target or column, it’s easy to pick off ships. Also,
the alien ships tend to follow the motion of your ship, so
radical changes in direction will throw them off your
track.

As [ mentioned above, alien ships can be destroyed by

ramming them with the front of your ship. The latter tac-
tic is not for the fainthearted. Because the alien ships are
firing directly ahead, you must wait till the last moment
before placing your ship in the path of the alien. If the
alien should touch the side of your ship, both ships will
be destroyed. This tactic, therefore, is only for macho
game players or for use as a last-ditch effort.

Conclusions

o] have only two complaints. I dislike the bursts of light
in the background. Obviously meant to represent flicker-
ing stars, the effect looks more like cosmic dandruff. Also
there is no software switch to turn off the sound effects.
(My fellow editors did not appreciate hearing all of the
galactic mayhem while they were trying to work.) These
minor points become irritating if you play the game for
any length of time,

e Galactic Chase is faithful to the original version. It of-
fers an exciting game with a maximum of action and a
minimum of complications. The graphics are smooth and
colorful, and all information is nicely displayed. Galactic
Chase is a natural for any Atari owner’s game library.m

The Dataface GRQ-11
Interface expands vyour
Olympia ES Series or Rem-
mington 200 Series electronic typewriters into a let-
ter press quality printer for your personal or business
computer. And, you still have a fully featured elec-
tronic typewriter—two machines in one.

The GRQ Series Interface features:
1. Standard EIA RS-232-C Serial
Parallel (Centronics compatible).

2. Standard asynchronous ASCII code, 7 bit data; 1
start bit; accommodates 1 or 2 stop bits automatical-
ly; accommodates odd, even or absence of parity bit.
3. Fifty thru 9600 Baud data rate options.

4. Two K buffer; supports X-on, X-off protocol as
well as RTS signals.

180
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TURNS YOUR ELECTRONIC TYPEWRITER INTO A PRINTER/TYPEWRITER

5. Circuit board is installed
inside typewriter back panel
along side logic board. The
connection between boards accomplished by 40 pin
jumper cable using existing socket. No soldering
required. Power is provided to the GRQ thru two pins
of the 40 lead cable. Installation in 10 minutes.

GRQ-10 — CALL FOR SPECIAL
WHOLESALE PRICE.
SUGGESTED RETAIL $349.50.

2372 AWALSH AVE., SANTA CLARA, CA 95050
(408) 727-6704

Circle 146 on inquiry card.
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SB-80/4. The affordable singleboard microcomputer
with multi-user, multi-tasking muscle and brains.

SB-80/4 A complete microcomputer system for the
user who demands speed and storage capacity insingle
or multi-user applications. The CP/M®@® compatible
operating system combined with our AMX /O super-
visor provides features and performance levels asso-
ciated with more costly minicomputers.

Single Board Technology By utilizing the latest in
large scale integration, engineers have packaged, into a
singleboard, power and reliability usually found only in
costly multi-board systems. This multi-processor board
allows each user (up to four) a dedicated Z80A micro-
computer and 64K of RAM. The master-slave architec-
ture, residing in the same enclosure, supervises all user
requests for storage and peripherals through four
channel DMA.

Memory and Disk Storage Up to 320K of 200ns
dynamic RAM provides the hardware to multi-task the
operation. A 4K byte of EPROM for bootstrap, monitor
and diagnostic test is standard. On board interface for
Winchester type disk controller allows from 10 to 104

megabytes of storage for applications that require large
database files andrecords. The fourparallel ports and six
serial ports provide the muscle to support additional
peripherals.

Software  Thetrue CP/M compatible, in conjunction
with the multi-user AMX /O supervisory system pro-
vides DMA, real time clock and full vectored interrupt on
ail 1/0s. BASIC, Fortran, Pascal, Cobol, APL and PL/1
languages are available.

Affordability  Theresultis a high-speed, full featured
microcomputer system at a price that beatsthe competi-
tion. The SB-80/4 gives youminicomputer performance
and capacity at microcomputer size and price.

Dealer and OEM inguiries are welcoms.
Nationwide field service through INDESERV.

I: Colonial Data

Colonial Data Services Corp., 105 Sanford Street, Hamden, Conn. 06514 e (203) 288-2524 e Telex: 956014

2CP/Mis aregistered trademark of Digital Research. Inc.

Circle 96 on inquiry card.
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On the Way
to Standard BASIC

A survey of what's in the proposed ANSI standard

The American National Standards
Institute (ANSI) committee X3J2,
charged with developing a standard
for the BASIC programming lan-
guage, held its first meeting in
January 1974. We're now well into
the eighties and still we have no pub-
lished standard. Why so long? The
standardization process is at best
slow and cumbersome, but need it be
this slow? After all, standards for
FORTRAN, COBOL, and PL/I have
been around for a while. Half of the
short answer is that the X3J2 commit-
tee has produced in eight years two
standards: the “draft,” which is the
subject of this article, and Minimal
BASIC, which appeared in 1978 (see
reference 1). (Minimal BASIC has not
caught on because the rapid develop-
ment of chip technology has made its
modest capabilities obsolete.) The
other half of the short answer is that
BASIC was changing drastically
while the committee was trying to
standardize it. In other words, BASIC
has been a moving target.

BASIC got its start as a simple lan-
guage designed to make life easier for
the nonexpert programmer. But what

About the Author

Thomas E. Kurtz is co-author of the original,
"Dartmouth” BASIC and is chairman of the
ANSI committee that has developed the pro-
posed draft standard for BASIC.
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and why it's there.

Thomas E. Kurtz
Dartmouth College
Hanover, NH 03755

started out as a simple language with
no more than a dozen different state-
ments dealing only with numbers has
grown into a diverse language with
many statements capable of handling
numbers, strings, arrays, files, and
plotting. Single-letter and letter-digit
variable names have grown to multi-
character variable names. Simple
GOTOs and IF...THENs have
evolved into the famous constructs of
structured programming. Each ven-
dor has developed its own formats
and rules for these extensions so that
present versions of BASIC differ
widely as to form and content.

At long last, the diverging paths
are being brought together in the new
proposed standard for BASIC. The
standard includes structured con-
structs, a “MAT"” (matrix) package,
formatted output, subprograms that
can be made independent, files, ex-
ception handling, and optional sec-
tions on graphics, sophisticated file
structures, real time, fixed decimal
arithmetic, and editing. (Details ap-
pear later in this article.) The example
in listing 1 illustrates a few of the
highlights of standard BASIC: multi-
character identifiers, subprograms,
and several of the structured con-
structs.

The standard is currently (early
1982) under technical committee mail
ballot, which will assert (if it passes)

www americanradiohistorvy com

that the technical development of the
standard has been completed. The
next major milestone is a public-
review period conducted by ANSI's
X3 committee, which supervises the
making of all computer-related stan-
dards in the United States. Further
steps, which usually take several
years to complete, will follow before
the standard becomes ANSI official,
but these are formalities that have
little likelihood of changing the con-
tent of the standard.

The standard will mainly benefit
the educational world. Programs
published in magazines such as BYTE
may eventually be in standard BASIC
rather than in some variation. Text-
books containing programs won't
have to be written specifically for a
particular brand or model of com-
puter. Finally, programs written in
standard BASIC will be easier to
transport and distribute.

Difficulties with Standardization

Developing a standard for BASIC
has been difficult because the lan-
guage serves such a diverse clientele.

Educational users tend to work on
mini- and microcomputers. They
desire a language that is easy to learn
and is not cluttered with declarations
or excessive structure. They would be
satisfied with fairly simple file sys-
tems.
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The revolutionary Discovery multiprocessor is the only system that
allows the total integration of powerful 16 bit 8086 processors with

the more standard Z-80 user processors. The DISCOVERY system may
be configured in any 8 bit/16 bit combination, or as a totally exclusive
16 bit system only to provide the ultimate in performance and flexibility
in advanced micro systems.

Uitimate performance. The dpc-186 is the most sophisticated single
board microcomputer available today offering more power and faster
processing time through the 8086 CPU for bigger, more complex
programs. Memory starts at 128 K (compared to the Z-80's 64 K), and
is expandable to 1 megabyte. And the dpc-186 is fully compatible with
the standard DISCOVERY multiprocessor system permitting efficient
upgrading as future needs develop, without sacrificing any of your
extensive hardware and software investment.

World’s best multiprocessor system. The DISCOVERY system pro-
vides separate processors and memory for each of its 16 users. It offers
full CP/M™and CP/M-86" compatibility, interprocessor communication,
and shared and private files. Each user can take advantage of shared
peripherals and cross submitting of tasks between processors. The system
is controlled by a unique, two board dpc-280 service processor and
dpc/os distributed processing operating system.

By the board or by the system. The DISCOVERY multiprocessor is
ready for immediate delivery as a complete system, as processor boards,
and everything in between. It offers exclusive technology in multipro-
cessing, yet is fully compatible with existing standards including CP/M
and S-100. It is quite simply unmatched in performance. capabilities

and offers a far greater degree of flexibility.

DISCOVERY — offering a whole new world of possibilities.

For the first time, 8 and 16 bit processor intermixing.

Action Computer Enterprises, Inc.

The Multiprocessing Company
55 West Del Mar Boulevard, Pasadena. CA 91105 USA
(213) 793-2440, TWX 910-588-1201

Circle 9 on inquiry card.

Dealer and OEM inquiries invited.

See us at N.C.C. Booth #8720.
*CP/M is a registered TM of Digital Rescarch, Inc.
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Introducing the
Sinclair ZX81.

If you're ever
going to buy a personal
computer, now is the time
todoit.

The Sinclair ZX81
is the most powerful, yet
easy-to-use computer
ever offered for any- :
where near the price; T e =S -
only $149.95* completely assembled.

Don’t let the price fool you. The ZX81 has
just about everything you could ask for in a per-
sonal computer.

A breakthrough in personal computers.

The ZX81 is a major advance over the origi-
nal Sinclair ZX80 —the first personal computer to
break the price barrier at $200.

In fact, the ZX81's 8K extended BASIC offers
features found only on computers costing two or
three times as much.

Just look at what you get:
® Continuous display, including moving graphics

ARCTAN SGN ABS

THES149.95

RETURN ; INPUT POKE

STRS CHRS CODE PEEK  TAB

GOsSuB LOAD LIST LET

(S (R .
USR

SQR VAL LEN

SCROLL NEXT ; BREAK

ﬂ-ﬂﬂ

IN KEY$ NOT

SPACE

= Multi-dimensional
string and numerical arrays
® Mathematical and scien-
tific functions accurate to
8 decimal places
= Unique one-touch entry
of key words like PRINT,
RUN and LIST
® Automatic syntax error
detection and easy editing
= Randomize function
useful for both games and serious applications
m Built-in interface for ZX printer
= 1K of memory expandable to 16K
® 164-page programming guide and operating
manual

The ZX81 is also very convenient to use. it
hooks up to any television set to produce a clear
32-column by 24-line display. It comes with a
comprehensive 164-page programming guide
and operating manual designed for both begin-
ners and experienced computer users. And you
can use a regular cassette recorder to store
and recall programs by name.

wwWwW americanradiohistorv com
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Order at no risk.**

We'll give you 10 days to try out the ZX81. If
you're not completely satisfied, just return it to
Sinclair Research and we'll give you a full refund.

And if you have a problem with your ZX81,
send it to Sinclair Research within 90 days and
we'll repair or replace it at no charge.

Introducing the ZX81 kit.

If you really want to save L
money, and you enjoy building elec-
tronic kits, you can order the ZX81
in kit form for the incredible price
of just $99.95.* It's the same, full-
featured computer, only you put it
together yourself. We'll send com-
plete, easy-to-follow instructions
on how you can assemble your
ZX81 injust a few hours. All you
have to supply is the soldering iron.

A leader in microelectronics.

The ZX81 represents the latest
technology in microelectronics.
More than 10,000 are sold every
week. In fact, the ZX81 is the fastest
selling personal computer in the
world.

We urge you to place your
order for the ZX81 today.

your computer.

NEW SOFTWARE: Sinclair
has published pre-recorded
programs on cassettes for
your ZX81. We're constantly
coming out with new pro-
rams, so we'll send you our
atest software catalog with

24 hours a day, 7 days a week. Have your
MasterCard or VISA ready.

These numbers are for orders only. If you just
want information, please write: Sinclair Research
Ltd., 2 Sinclair Plaza, Nashua, NH 03061.

Plus shipping and handling. Price includes connectors for TV and cassette, AC adaptor, and
FREE manual
**Does not apply to ZX81 kits

16K MEMORY MODULE:
Like arg/ powerful, full
fledged computer, the ZX81
is expandable. Sinclair's 16K
memory module plugs right
onto the back of your ZX81.
Cost is $99.95, plus shipping
and handling.

— g [ — |

ZX PRINTER: The Sinclair ZX

Printer will work with your
ZX81. It will be available in the
near future and will cost less
than $100.

To order call toll free: 800-543-3000

To order.

. i | Ad Code  06BY | Price* Qty.  Amount
To order, simply call toll free.
ZX81 $149.95
Or use the coupon below. Remem- i il R
ber, you can try it for 10 days at no 0 ‘
e 16K Memory Module 99.95
risk.** The sooner you order, the . .
- | Shipping and Handling 4.95 $4.95
sooner you can start enjoying your ST
Qwn compuIter. : MAIL TO: Sinclair Research Ltd
caInclair kesearc Y
Call toll free 800-543-3000. One Sinclair Plaza, Nashua, NH 03061.
Ask for operator #509. In i
Ohio call: 800-582-1364; in Can- | Name
ada call: 513-729-4300. Ask for | Address
operator #509. Phones open [ _
City. State Zip
1
i

“U.S. dollars

www americanradiohistorvy com
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Box 1140

2000 Center St.,
Berkeley,

CA 94704.

micro
developments
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Listing 1: This program incorporates many of the new features of the proposed draft

standard for BASIC.
100 Program CRAPS
110 !

120 | A simple program in standard BASIC

130 !

140 ! Plays N games of craps
150 !

160 ! Read n

170 Data 10

180 !

190 Fori=1lton
200 Call DICE (Total)

210 Print “You rolled a *’; Total
220 Select Total

230 Case 7, 11

240 Print “You win.”

250 Case 2, 3, 12

260 Print “You lose.”

270 Case glse

280 Print “which is your point.”
290 Do

300 Call DICE (Newtotal)
310 Print Newtotal,

320 Loop until Newtotal = 7 or Newtotal = Total
330 1f Newtotal = 7

340 Then

350 Print “You lose.”
360 Else

370 Print **You win.”
380 End if

390 End select

400 Nexti

410 !

420 End

A30 f

440 |

450 Sub DICE(Sum)

460 |

470 | Roll two dice and add them up
480 !

490 Letdl = Int(6«Rnd + 1)

500 Letd2 = Int{6«Rnd + 1)

510 Let Sum = dl + d2

520 !

530 Sub end

Another group of users includes
those with large machines or with ac-
cess to large machines. These users
want a rich, compiler-based lan-
guage. They want to construct sub-
routine libraries of independently
compiled subprograms. This group
also wishes to write interactive pro-
grams that process strings of charac-
ters, something that FORTRAN and
COBOL don't do easily. (PL/I allows
string processing, but it's not accessi-
ble in many interactive environ-
ments.) Pascal does not offer what
these users want either; it is too
pristine.

A third group of users wishes to do
business and financial calculations
using BASIC. Such use is extensive

wwWwW americanradiohistorv com

partly because many of the early
financial applications were written in
BASIC. In Europe, BASIC is the
primary business data-processing lan-
guage for small computers. This
group wants formatted output, accu-
rate dollars-and-cents calculations,
and access to record-structured files.
Few suitable alternatives exist for
these users on small machines.

What Most BASICs Are Like
Present-day BASICs, including the
current version of the draft standard,
reflect most of the goals of the
original version of BASIC. For exam-
ple, most BASICs avoid declaration
of variables, with the notable excep-
tion that many, including the draft

Circle 380 on Inquiry card. e==p
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Circle 105 on inqulry card.

SOMEDAY ... in the comfort of your own home
or office, you’ll be able to shop and bank
electronically, read Instantly updated major
newswires, analyze the performance of a
stock that interests you, send electronic mail
to business associates across the country,
then play Bridge with your best friend in San
Francisco and two strangers In Chicago and
Dallas.

WELCOME TO SOMEDAY

Someday is today with the CompuServe Information Service. All this
and more can be accessed with a local phone call In most major
U.S. cities. For hardware you need a terminal or personal computer
and a modem. The CompuServe Information Service costs only $5.00
per hour, billed in minute increments to your charge card.

Ask for a demonstration at a Radio Shack® Computer Center.
Videotex software is available for various brands of personal
computers, CompuServe Information Service, 5000 Arlington Centre
Blvd., Columbus, Ohio 43220. (614) 457-8650.

CompuServe

| WORKsT,
! EMuLaTOR O

‘Between your
microcomputer and
mainframe.

Z-80 is a registered
trademark of Zilog.

PHONE 1

1011 River Lane « Loves Park, llinois 811‘1"
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Timetable for Approval

This article is the first public presen-
tation of the main features of the stan-
dard now in preparation. The X3]2
committee will shortly send its pro-
posed standard to the parent commit-
tee X3. X3 will then establish a public-
comment period during which copies
of the proposed standard will be avail-
able. The public is then invited to ex-
amine the standard, point out flaws, or
propose modifications. Individual
computer users and user groups should
be on the lookout for the public-com-
ment period and respond with sugges-
tions or comments.

We also hope that the trade and
academic press will examine the stan-
dard when it becomes available and
draw comparisons between it and
other popular versions of BASIC. The
X3]2 committee doesn’t really expect
all vendors to implement all that is in
the standard. But we hope that what
vendors do implement will be compati-
ble with the standard.

The schedule of events in the near

future for the standard is:

Late July 1982: Confirm the technical
review, possibly make last-minute
changes.

Fall 1982: Transmit the standard to X3
for further processing. At this point,
the standard will be virtually stable,
and vendors and users can begin to
count on its features. Subsequent pro-
cessing of the standard is largely for-
mal, although it is possible to change
the standard when there is a significant
public aversion to some feature in the
standard.

Late 1982 or early 1983: Public com-
ment period and letter ballot within
X3.

1983: Transmittal to ANSI for still fur-
ther processing.

1983: Final approval by ANSI.

As with any best-laid plans, unfore-
seen problems can only cause delays.
The above schedule is therefore op-
timistic. On the other hand, the tech-
nical content of the standard is not
likely to change after the fall of 1982.
Implementers should be able to plan
new compilers and interpreters with
confidence at that time.
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COMPATIBLE
BOARDS

256 K MEMORY WITH PARITY
Limited time only! $598 $

HARD DISC suesvstev For
IBM .o S-100 $S 2495

HA B2 IBM BUS HARD DISK INTERFACE FOR WD-1000

4SP 4 SERIAL PORTS FOR IBM
== PROTOTYPING BOARD FOR IBM
EB EXTENDER BOARD FOR IBM

S < 100 BOARDS

Z0BEX CPU
Z-80A CPU WITH 4 SERIAL AND 3 PARALLEL PORTS

ZOBEX DDFDC

DOUBLE DENSITY DISK CONTROLLER
ZMs-100

64K RAM

HDCI
S-100 HARD DISK INTERFACE FOR WD-1000

ZOBEX

7343 J. RONSON RD.
SAN DIEGO, CA. 92111

(F14) 5 71 899

ZOBEX is trademark of ZOBEX CORPORATION
IBM is trademark of International Business Machines Corporation
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standard, require declaration of ar-
rays (lists and tables). In most
BASICs, variables are typed implicit-
ly, according to some special symbol.
Thus, string variables have the dollar
sign ($) in their name. This conven-
tion limits the number of different
types of variables, because there
aren’t many special characters left.
Some argue that this is good, not bad.

It is still true that a small job re-
quires only a small program. Some
BASICs even allow omitting the END
statement. A language that lacks
declarations and excessive structure
lends itself more readily to inter-
preters. For these, a simple computa-
tion requires but a single statement. If
you want to add 2 and 2, the single
direct statement:

PRINT 2 + 2

will work. Try this in Pascal or FOR-
TRAN!

Because a user can get by with a
minimum of syntax rules and struc-
ture, BASIC is easy for novices to

learn. Perhaps even more important,
it is easy for occasional users to
remember. 1 know teachers who use
the computer only twice a year but
who can remember what to do with-
out having to check the manual.

The Proposed Standard

The standard will of course em-
brace most of simple BASIC or Mini-
mal BASIC. (ANSI Minimal BASIC is
similar to the earliest versions of
BASIC. It includes the REM, LET,
INPUT, PRINT, READ, RESTORE,
DATA, DIM, FOR, NEXT, IF. ..
THEN, line number, GOSUB,
GOTO, RETURN, ON. . .GOTO,
RANDOMIZE, single-line DEF,
STOP, and END statements. It
lacks string lists, files, plotting, etc.
ANS] Minimal BASIC is quite
minimal!) BASIC extends Minimal
BASIC in a number of ways, for ex-
ample, by allowing multicharacter
variable names. It also includes fea-
tures completely missing from Mini-
mal BASIC, such as graphical output
and real time. Incidentally, the com-

ATTENTION APPLICATION PROGRAMMERS

DISPLAYMASTER IS HERE
MASTERCOMPUTING has the answer to your biggest headache: user data entry.

Now devote your valuable time as a professional to the actual application rather
than complex input prompt control and data entry checking.

DISPLAYMASTER is a two part screen.oriented data entry system

1. DISPLAYDEF - Development Utility
- Define screen formats
- Define entries, prompts, messages, text
- Document screen format
= Build screen files

DESIGN CONCEPTS
- Large system approach
» User friendly
+ Language and system independent
« Comptete entry checking, conversion
& protection
» Low RAM and Disk overhead

SYSTEM REQUIREMENTS

2. DISPLAYASM - Powerful assembly calls
« Build screens, process entries
- Handle messages and prompts
= User callable directives and primitives
- Screen fields transparent to program

« High speed operation

- Screens easily changed & tested
- Professional documentation

= Maintenance free

- Low cost - $175.00 with Manual

» CP/M™ 1.4 or 2.2 with cursor addressable terminal or CRT
+ Languages - Microsoft Basic-80 and BASCOM. Other popular languages to follow

FUTURE ATTRACTIONS

FILEMASTER - a data hase definition system with user directives
PRINTMASTER - a page oriented print system with user directives:

BASIC 80 and BASCOM
are products of Microsoft
CP/M s a trademark

of DIGITAL RESEARCH
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MasterComputing Inc.
P.0. Box 16778
Greenville, SC 29606
(803) 244-8174
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mittee elected to use the name BASIC
for this standard. It had used the
terms “Extended BASIC” and
“Enhanced BASIC,” but it dropped
the modifiers, thus allowing their use
by vendors later.

The standard is written so as to
define standard-conforming pro-
grams. Any program that is written
according to the rules of the standard
is standard-conforming. A standard-
conforming implementation (inter-
preter or compiler) is one that will
correctly process a standard-con-
forming program. A standard-con-
forming implementation may offer
extensions, provided that all stan-
dard-conforming programs will con-
tinue to be correctly processed. This
point is important in order to under-
stand some of the choices made by
the committee.

Actually, the standard will consist
of a core module plus five optional
modules: enhanced files (direct access
and keyed); graphics; real time; fixed
decimal (for business users); and
editing.

I'll now give a section-by-section
summary of the features of the pro-
posed standard.

Data Types

BASIC includes variables and con-
stants of type numeric and string.
Numeric is, of course, single preci-
sion. The standard will not specify
other types, such as integer or double
precision, both of which have been
requested by part of the user com-
munity. It will provide fixed decimal
but only as an option. The reason for
not including other types is that
BASIC serves many masters—large

machines, small machines, micro-
computers, interpreters, compilers,
education, business—making the

choice of data types difficult. As it is,
vendors can enhance their own ver-
sions of the standard BASIC with
whatever additional data types are
needed by their users. Of course, pro-
grams written to take advantage of
such data types will not be standard-
conforming and might not be trans-
portable.

Program Comments
In addition to the REM statement

Circle 268 on inquiry card. emmdp
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Pointe Claire, Que. . - New Yori, N.Y. =
Canada U.S.A.
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f) 'Orqnge Micro®

for comments, BASIC will allow on-
line comments using the exclamation
point (1).

- Identifiers

It did not take the committee long
to vote for multicharacter variable
names. Up to 31 characters (letters,
digits, and underlines, starting with a
letter) are permitted for variable and
function names, with the trailing
dollar sign for string-variables count-
ing. Despite the obvious advantages
over old-fashioned BASIC variable
names, multicharacter names exact
their price. For instance, spaces are
required around keywords (such as
FOR N =1 to M instead of
FORN = 1TOM), and certain words
cannot be used as variable names
(mainly, the names of the functions
with no arguments, such as RND).
The first restriction is probably a
good idea anyhow. The second poses
a challenge to implementers to come
up with reasonable error messages
when unsuspecting novice users try to
assign one of these words as a
variable name.

Incidentally, uppercase and lower-
case may be used interchangeably for
keywords, identifiers, function
names, etc. Of course, the cases re-
main distinguishable in quoted
strings, input replies, etc.

Numeric Operations

The big news is that arithmetic will
be floating decimal. Thus,
2.29 + 4.71 = 7.00, not 6.999999.
Also:

a1+ .
. 1
1

+ 1
d+ .1
1 exactly

Vendors may offer native arithmetic
(presumably floating binary or float-
ing hexadecimal) as an option if effi-
ciency is an issue. But users will final-
ly be able to carry out dollars-and-
cents calculations with confidence.
Minimal BASIC provides these
numeric functions: ABS, ATN, COS,

Circle 343 on inquiry card.
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Cost effective answers to

floppy disk problems.

DMA answers. Standard,
accumulator transfer floppy
disk controllers can stall your
microcomputer system’s

CPU for as long as 160 mil-
liseconds. Just to access and
transfer a sector of data to
main memory. If CPU pro-
cessing speed and system per-
formance are critical,you need
something better. That’s
where Morrow Designs' new
intelligent Disk Jockey DMA™
controller comes in. This new
breed of perpherial handles
both 5%" and 8" drives and
can read almost any format
in existence. Speed? Your
CPU runs at full tilt while the
DMA controller seeks and
gathers a sector of data.
How? Information transfers
to and from main memory
occur as “cycle steals” from
the system bus. And the
missing memory cycles are
transparent to the CPU total-
ling only two milliseconds
instead of the usual 80.

Build a huffer. Give the Disk .
Jockey DMA a little extra memory and your system'’s per-
formance gets even better. The extra storage is used as a
track buffer. So, whenever a sector on a new track is read,
the track buffer is automatically filled with the other sec-

® tors on the track. The result?
Additional data on the track
is immediately available.
Without the 80 millisecond
rotational latency normally
encountered. And similar
efficiencies occur with disk
writes. Sectors in the track
buffer are conditionally writ-
ten on the disk only if a new
track is accessed. And only
one revolution of the disk

is required.

Now, prices™ All systems
listed are supplied with a
floppy disk drive, Disk Jockey
Direct Memory Access Con-
troller, CP/M** 2.2 operating
system, power supply, fan,
cables, cabinet and Microsoft
5.2 BASIC.

Even lower prices. Morrow
Designs' floppy disk systems
with Disk Jockey™ 2D control-
lers offer the same high qual-
ity at even lower prices. Now
without memory mapping!
Fast answers. See Morrow
Designs’ family of cost effec-
tive floppy disk systems at
your computer dealer. For a somewhat more leisurely
answer, circle the reader service number below. For imme-
diate answers, phone us at (415) 524-2101.

LOOK TO MORROW FOR ANSWERS.

5% Inch Systems (formatted data)

400,000 Bytes (1) Dual Sided 48 TPI Drive ~ $ 995
800,000 Bytes (2) Dual Sided 48 TP| Drive ~ $1695
800,000 Bytes (1) Dual Sided 96 TPI Drive ~ $1495
1,600,000 Bytes (2) Dual Sided 96 TPI Drive ~ $2495

OEM pricing available

*Prices subject to change without notice.
Disk Jockey DMA and Disk Jockey 2D
are trademarks of Morrow Designs

**CP/M 15 a trademark of Digital Research.
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8 Inch Systems (formatted data)

500,000 Bytes (1) Single Sided Drive $1195
1,000,000 Bytes (2) Single Sided Drive $1975
1,000,000 Bytes (1) Dual Sided Drive $1495
2,200,000 Bytes (2)Dual Sided Drive $2575

OEM pricing available

5221 Central Avenue, Richmond, CA 94804
(415) 524-2101
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EXP, INT (the floor), LOG (natural),
RND, SGN, SIN, SQR, and TAN.
New numeric functions include
ACOS, ANGLE (easier to use than
ATAN for determining the angle
given the base and height), ASIN,
CEIL (ceiling, the opposite of INT),
COSH, COT, CSC (cosecant),
DATE, DEG (radians to degrees),
EPS (the smallest representable
positive number), FP (fractional
part—the same as X-INT(X) for posi-
tive X), INF (the largest positive num-
ber), IP (integer part—the same as
INT for positive values), LOGI0,
LOG2, MAX, MIN, MOD, PI, RAD
(degrees to radians), REM (remain-
der—the same as MOD for positive
numbers), ROUND, SEC, SINH,
TANH, TIME, TRUNCATE (reduce
the number of significant digits, but
don't round).

Taking a cue from the hand-held
calculators, the user at his option can
express angles in degrees instead of
radians. Secondary school trig-
onometry and general math students

should benefit because normally
students don't learn radian measure
until they take calculus.

String Operations

The two important operations on
strings are concatenation (joining two
strings) and substring extraction. The
former is accomplished by using the
ampersand (&); the latter is achieved
by following the string variable with
a range enclosed in parentheses.
Thus, LINE$(4:7) gives the fourth
through seventh characters of the
string LINE$. This substring notation
can appear on the left side of a LET
statement, in which case the fourth
through seventh characters are re-
placed by whatever appears on the
right side of the LET statement. The
old substring functions (SEG$, MID$,
LEFT$, etc.) that we have come to
know and love are gone. Good rid-
dance!

Functions whose arguments or
values are strings include CHRS,
DATES$, LEN, LCASE$, ORD, POS,

THE MULTI-USER FRIENDLY MEMORY BOARD WITH

[ Multilayer board and bus
signal filtering for noise-

[ 256 kilobytes 150 NS
dynamic ram

[ Designed to operate in any
S-100 System IEEE or Non-
IEEE

[ 16-bit addressing option:
Powerful Macrotech Mem-
ory Mapping (M?) bank se-
lect architecture allows
each 4K block of the 16 bit
(64K) logical addresses to
be dynamically translated
to any 4K block of the 256K
on board physical memory.

[ 24-bit direct addressing
option

OEM inquiries circle 275

[ “Educated’ cycle control
module generates all tim-
ing on board asyn-
chronously for maximum
access speed and uniform
operation

[ Comprehensive technical
manual with complete in-
stallation guide and source
listings for MP/M )l ™ * and
“Virtual Disk"" solid state
disk applications.

] DMA operation fully sup-
ported in strict accordance
with IEEE 696 standard

[] 8/16 data transfer protocol

[ Parity error detection

Dealer inquiries circle 276

free operation
[ Full one year warranty

If you wish, send a check or money
order for $1,379 (in Calitornla add 6%
sales tax where applicable),

Manual availahle al $25.00 each
refundable with order.

“Reglstered Trademark of Digital

Research Corp.
DEM & Dealer Inquiries invited

[ie4i

MACROTECH international Corp ,,

22133 Cohasset St., Canoga Park,

California 91303
(213) 887-5737

All other inquiries circle 277
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STR$, TIME$, UCASE$S, and VAL.
CHR$ and ORD are opposite, and
associate a character to its numerical
value. LCASE$ and UCASE$ are
lowercase- and uppercase-conversion
functions. DATE$ and TIME$ give
the date and time as strings. STR$
and VAL are the number-string con-
version functions that have been
around for a while in BASIC. LEN
gives the length of a string. POS
searches a string for another string.

LET Statement

This brings us to a point that may
disturb many. The LET in the LET
statement is mandatory! One might
ask why, as the option to omit it is
such a common convention and a
convenience to many users. The prin-
cipal reason was to reduce the
number of reserved words while re-
taining simple parsing. As it is, only
the no-argument function names like
RND and the words NOT, PRINT,
REM, and ELSE are reserved (not
allowed to be used as identifiers).
This means that a user cannot write
LET RND = 3. One should realize,
however, that the standard actually
prescribes only that standard-
conforming programs may not omit
the LET. Compilers and interpreters
may, however, allow users to omit
the LET, but they must accept the
LET when it is present. Such im-
plementations will have to be smart
enough to recognize that:

INPUT = 3

is a LET statement and not an input
statement.

Arrays

Arrays must be dimensioned in the
program before use. This rule con-
flicts with Minimal BASIC, which
allows default dimensions for lists
and tables (vectors and matrices) that
do not appear in DIM statements.
You might wonder why we are doing
away with the convenience of not
having to dimension small arrays.
The reason is that general identifiers
are now allowed for both arrays and
functions. For example, in “LET
X = A(3)” the meaning of A(3) is
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SPECIAL INTRODUCTORY OFFER!

R WITH CP/M™ OPg@g\;gI\\IAG $ 2,695

INTRODUCING THE: —

A Briefcase Size Computer with Full Size Abilities!

Standard Features

[] 4 MHZ 280 PROCESSOR T T —
[] 64K LOW POWER RAM ‘ e,

[] 1.2 MBYTE ON DUAL F
8" FLOPPIES T ’%ﬁu_ﬁrggm
[] COMPACT SIZE: 5%"X19"X 19" M

[} LIGHT WEIGHT - ONLY 30 LBS

L) 7iResa2 EERIAL IS RIS This Is Not a Personal Computer!

[J ENVIRONMENTAL PACKAGING THE EXEC-JR IS A TRUE BUSINESS COMPUTER
[] SWITCHING POWER SUPPLY WITH CAPABILITIES TO HANDLE THE TOUGH JOBS.

SERIAL PORTS CAN BE USED FOR TERMINALS. PRINTERS OR MODEMS.

Expansion Options

[ ] 192K BYTE RAM MEMORY
] MULTI-USER
] DUAL SIDED DRIVES (2.4 MBYTE)

[ ] FIXED DISK INTERFACE WITH 11,
35, OR 70 MBYTE FIXED DISK

Affordable Expansion

2.4 MBYTE 64K RAM Expansion | 128K RAM Expansion
ON DUAL SIDED DRIVES FOR A TOTAL OF 128K BYTE FOR A TOTAL OF 192K BYTE
onty $375 onty $149 onty $298

As a closing thought consider this . . .
Who else offers a small computer with:

192K BYTE RAM, 2.4 MBYTE on Floppies; 4 Serial Terminal Interfaces,
Multi-User Capability and CP/M™ Operating System for $3,368.

CUSTOM COMPUTER SYSTEMS INC.
AN INNOVATIVE LEADER IN PROCESSING SYSTEMS

Presented By PRICE AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE.
REPRESENTATIVE INQUIRIES WELCOME.
CPIM IS A TRADEMARK OF DIGITAL RESEARCH, INC.

7250 COMMERCE CIRCLE EAST « FRIDLEY, MINNESOTA 55432 ¢ PHONE (612) 574-9493
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We Have It !

SUPER COMPUTER VALUE FROM
ALIFORNIA COMPUTER SYSTEMS

4MHz, Z-80, 64K RAM, Disk Controller,
C/PM 2.2
w/dual5%" " SSDD............... $2349

w/dual5% " DSDD............... 2599
w/dual8 ' SSDD................. 2995
w/dual8 SSDD................. 3595

INTERTEC SUPERBRAIN
Self-contained computer with dual disks and
two RS232C ports. Complete with CP/M 2.2,

64K Double Density, . . . . . . NEBTLOW. $2099
64K Quad Density. . ..... NEBLOW: 2495
VIDEQ TERMINALS
INTERTEC EMULATOR . ............ $$749
INTERTEC INTERTUBEIII. . . 749
ZENITHZ1S ... oo 729
SOROC 1Q 120. . 649
SOROC 1 130. . 595
SOROC 10 1385k« as s sk ki 0w b L., 749
SOROC 1Q 136Gk 11 . swia s s beemess . 799
SOROCI1Q140.................... 1149
HAZELTINEESPRIT................ CALL
1420, ... CALL
1500, g o5 e anin o 7P 5051 0 2 $6% CALL
11510 e b g fycsts b ) nwngwen: @ Ak CALL
1520 b it dpg: Geisdiad b & b @ b CALL
TELEVIDEO 910C - & (i sacurr s o amicma i » CALL
IN2Cy e 16roini GOBE I mpis § GODD § CALL
920C. ... CALL
925C .. ... CALL
950C ik s diw 8 ar A nk b swbhoshdue 37 a8 8 86 B CALL
TEXAS INST.940BASIC. . .......... 1599
940 Package. .................... 2079
745 Portable Terminal .. ........... 1399
745 Portable Terminal w/U/L/Case. 1495
PRINTERS
ANADEXDP-9500.................. $1349
12 T Nyl P P T T 1349
PAPER TIGER IDS-560G............ 1139
PRISM PRINTER IDS-80, w/o color. .. 998
IDS-80, w/color. ................. 1349
IDS-132, w/color. . ............... 1695
NEC 3510. RORS232C35CPS. . . . ........ 1945
NEC 3530. RO. Centr. Inter. 35CPS. . . 1945
NEC 7710 RORS232CS5CPS. . . . . . .. 2395
NEC 7720. KSR. R$232C85CPS. . . ... ... .. 2999
NEC 7730, RO, Centr. Inter. 56 CPS . . . . .. .. 2395
QUME
Sprint 9/45, LTD, 45CPS, RS232C . . . . . . 2119
C.ITOH Pro Writer, Parallel . . ........ 549
Serialand Parallel .. .............. 629
DIABLO 630.RS232C.56CPS . . . ........ 2299
CENTRONICS 730-1, Parallel. ... ..... 399
730-3, R8232C s s s i wwd 14 = hmmms s pi 489
739-1 w/Graphics, Parallel. ... ... .. 525
739-3B w/Graphics, RS232C. . ..... 639
704-11, Parallel. .................. 1695
704293 RS232C 4t copasi« tasan s s nk s s 1595
122G, Parallel, 120CPS .. ......... 949

EPSON

MXI00FT ...

Apple Printer Interface. .. .. -
Ti1810 Basic, RS232C. .. .............

810 Basic, RS232C & Parallel. . . .. .. 1395
810 w/full ASCII, vertical forms

control compressed print, ....... 1599
820R0O,Basic.................... 1645
820KSR,Basic.................. 1839

OKIDATA
MICroline 80...4 a « peac 4 b saiim: & maindie $465
Tractor-feedoption. . ............. 59
Micreline 82A. .. ... oL 519
Microline83A. ... ... ... o 849
MicrolineB4s < assumais sssmiesuss 1199
MONITORS
ZENITH-ZYM-121, 12 Green Phos., .. $125
AMDEK 100, 12" .. ... ... 139
100G, 12" Green Phosphor . . . .... .. 149
300, 12** Green Phos., Hi. Res. .. .. .. 199
Ol W oy b s g b oy s ni 359
Color 1,13, R.G.B. HiRes. .. ...... 799
Apple adapt. forR.G.B............ 159
BMC, 12", Green Phosphor. . ......... 169
NORTH STAR
Call For Prices
FLOPPY DISK SYSTEMS
MORROW DESIGNS
Discus 2D, singledrive DD. ... ... .. ¢4898*
Dual Discus 2D, dual drive DD. . .. .. 1549*
Discus 2 + 2, double sided DD . . . . .. 1239+
Dual Discus 2+2................ 2139

*Includes CP/M 2 + 2 and Microsoft Basic

HARD DISK SUBSYSTEMS
MORROW DESIGNS

Discus M-5 5Meg............. $2095*
Discus M-10 10Meg............. 3095*
Discus M-20 20Meg............. 4069*
Discus M-26, 26 Meg. ........... 3795*
CORVUS 5Meg.................. .3185
N0 MGk ks sesaagesk 66 nbibin 45 4545
20Meg.. ... 5499
KONAN David5Meg............... 2499
10 Mieg. gt vns 1 garnip b s ¢4 1% 3049
15 MEG. wicuh t ipasaia 2 a6 b b1 6 it i 1 2 4 3295
INTERTEC 10Meg......... SPECIAL $3195
*S-100 only w/CP/M 2 + 2 & Microsolt Basic
FLOPPY DISK CONTROLLER
BOARDS

CROMEMCO6FDCDD ............. $499
NORTHSTARDD. .................. 479
MORROW Disk Jockey 2D, A&T . ... .. 329
SD SYS. Versafloppy |, A&T. ......... 319
SD SYS. Versaflopppy I, A&T. . ... ... 429
DELTA DD Disk Cont., A&T .......... 345
CONDUCTORDD, A&T ............. 269
INTERSYSTEMS, FDC-2, AGT .. ... . 439
TARBEBL DD  BE T sus possivhbasunnt 445

SYSTEMS GROUPDDDMA . ......... 439
ESCON CONVERSION FOR
IBM SELECTRIC
Complete with microprocessor controller and
power supply. Factory built. User installs
solenoid assembly or it can be done at

ESCON Factory.

RS232 Serial & Parallel. .............. $534
Cableforabove..................... 25
PROM PROGRAMMERS
SSMPBIKit.. . .................... $152
SSMPBIL.ABT..................... 225
MODEMS
NOVATION CAT Acoustic Modem.. . . .. $149

D-CAT Direct Connect .. ...........
AUTO-CAT Auto Ans. .. .. e

APPLECAT.............

USD 103 LP Direct Connect
103 JLP Auto Answer. .............

DC HAYES MICROMODEM Il (Apple) .. 299
MODEM100{(S100)............... 339
Smart Modem (RS 232}............ 239

Potomac Micro Magic (S 100) .. ... .. 339

“till July 5, take an EXTRA 5%
OFF the Prices in this ad !

CALIFORNIA COMPUTER

SYSTEMS
Z80 CPU BOart p s ~osuk ot ppprssssss $5269
Disk Controller 2422, w/CP/M ... . ... 359
16K Static, ABT . .................. 259
J2K Static, AEET . aas sars i ks 5 ab s 599
64K DynamicRAM . ................ 449
System 2210 w/64K, CP/M 2.2.. .. ... 1795
CPU BOARDS
(assembled unless noted)

NORTHSTAR Z-80A (ZPB-A/A). ... ... $269
INTERSYSTEMS (MPU-80). . ......... 349
SSMCB18080, A&T................ 214

CB2, Z-80p A8 T ;i tyevws sol rasina 289

OB, 780 W . o s ot s a wa 219
DELTAZ-80with 1/O................. 289
SD SYSTEMS, SBC-100, A&T........ 349

SBC-200,A8T.................... 399
SYSTEMSGROUPZ-80 with1/O .. ... .. 419

MEMORY BOARDS

NORTHSTAR16KRAM. ............. $299
HRAMGAK sarus o o sty s 35 5 0 0 wpre b g 589
HRAM32K. . ... 419
CROMEMCO16KZ . . ................ 419
CROMEMCOB4KZ..... ........... 595
MEMORY MERCHANT

16K Static, dMHz ... .............. 159

64K Static,4MHz .. ............... 549
SYSTEMS GROUP
(Measurement Systems & Controls}
DM48004BK Board. . ................ 499
DMb40064K Board. . ................ 529
DMB640064K Board. . ............... 595
INTERSYSTEMS 64K Dynamic. ....... 845

GODBOUT (A&T)

) By s ol i g i i g e $6249
CP PG ER: i x o s s s o b mn s na 359
P 20 30w o aoncmis 4 bumasd | 00 imid b ids 359
RAMINT 64 ., 506 16 3 e0acud o 5 5 oxpio § + be0 675
RIAINI2{Tg s 5 sy o gt g e 01 143%
Interface 1 .......... ... ... ..... 210
Interface2 ........................ 210
DSk 1 acy v i e o 3w s S i 419
System Support 1.................. 335
Enclosure 2 (Desk).................. 699
Enclosure 2(Rack).................. 760

VIDEO BOARDS 170 Mapped

SD SYSTEMS
VDB-8024, ABT «caasvomans o s imai s $469
SSM'VB21/0; Kithepermiae s s 55 ewq 45 wres 169
VB2N/OpAET ;g sz ampmgsanse vamn: 229
MEMORY MAPPED
VIBVCy, 16%64, Kitn ihevot 20 win sops bins 152
VBI1C, 16x64, ABT . .a.s wammn b snaa 206
VB3, 80 Char. 4MHz, Kit .. ......... 359
VB3, 80 Char. 4MHz, AGT. . ... ... 419

APPLE BOARDS

CALIFORNIA COMPUTER
7710A Asynchronous Ser Interface. .. $129

7712A Synchronous Der Interface . .. 149

7424A CalenderClock. .. ........... 99

7728A Centronics Printer Interface. .. 99
CPS Multifunction Board. . . .......... $199
Supertalker SD200 . ... .............. 259
Romplus w/ keyboard filter. . ... ...... 179
Romplus w/o keyboard filter. . . ... .. .. 130
Keyboard fiterROM. .. ............. 49
COPYROM...............oiiion. 49
Music System .. .................... 459
ROMUWRITER vu e ianssnnniiviaans 149
Apple Clock . . . 239
AID-DIA.......... ]
ExpansionChassis................... 625
VISTA
8" Disk Controller (Applell).. . ........ $495

AI_I prices, F.0.B. shipping point, subject to change. All offers subject to withdrawal without notice. Advertised prices reflect a 2% cash discount (order prepaid
prior to shipment). C.0.D.’s and credits cards are 2% higher.

NMiniMicroViart.Inc.

943 W. Genesee St. P.O. Box 2991B Syracuse, N.Y. 13220 (315) 422-4467 TWX 710-542-0431

www americanradiohistorv com
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Ha ve ’t. FOLLOW THE STAR
We Northatarr

The New ADVANTAGE

\ w/ graphics running in seperate 20K of RAM;
g‘m“m‘? ' also includes 2K Boot Strap ROM.
nen Optional operating systems.

G/DOS rnuns existing NorthStar programs: Graphics C/PM
also runs conventional NorthStar C/PNMY programs. Serial
ports and parallel ports are available as options

Call for prices.

I'ypical Systems Graphics:

Integrated Desk Top Computer with 12 inch
Bit-Mapped Graphics or Character Display,
64Kb RAM, 4 MHz Z80A; Two Quad Capacity
Floppy Disk Drives, Selectric” Style 87 Key
Keyboard, Business Graphics Software

3-DIMENSIONAL CHART

MULTI-USER HORIZON SYSTEMS

Low Cost, Packaged, High Performance, Multi-
user HORIZON® systems with SMb or 18Mb
Integrated Winchester Hard Disks, Up to
Five Users.
HRZ-1Q-64K-HD5
w/5 Megabyte Winchester . ... .. $4749*

Four-User HORIZON 1Q-64K-18H
w/ 18Mg Hard Disk. only $826()

* Through June 30, 1982

Optional Operating Systems.

Multi-user operating systems now available to run both
NorthStar DOS/BASIC and standard C/PM programs
(offers more available RAM than an MP/M system)

HORIZON 2Q-64K, $2896™

{with metal case)

H RAM 64K Memory Board, $595*

* Through Juna 30, 1982

All prices. F.O.B. shipping point, subject to change. All of- °

fers subject to withdrawl without notice. Advertised prices
reflect a 2% cash discount (order prepaid prior to shipment),
C.0.D."sand credit card orders are 2% higher.

) = ! |
MiniMicroiViart, Inc.
943 W. Genesee St. P.O. Box 2991B Syracuse, N.Y. 13220 (315) 422-4467 TWX 710-542-0431

Circle 320 on inquiry card.
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ambiguous because it could be either
element 3 of the array A, or the func-
tion A evaluated at 3.

There are three ways out of the
dilemma. First, a two-pass compiler
(or intepreter that does a pre-scan)
could assume that A(3) was an array
if it didn’t find a function definition
for A later in the program. Second,
one could require that all functions be
declared early in the program. Third,
one could require that all arrays be
declared early in the program. The
committee adopted the third option
because most arrays have to be
dimensioned anyway and it's cus-
tomary to place the dimension state-
ments early in the program.

A MAT package includes matrix
(or vector) input and output, scalar
multiplication, matrix add, subtract,
and multiply, and the matrix func-
tions of linear algebra INV, TRN,
DOT, and DET. Even those who
have no interest in linear algebra will
find the MAT input and output state-
ments handy. For instance, suppose a
small firm has several departments,

and that the sales results for all of
them are kept in several lists (one-
dimensional arrays). Then:

MAT net__sales =
gross__ sales — expenses

will calculate the net sales for all
departments at once. (The above
statement, and others like it later in
the article, is intended to occupy a
single line.)

Only one- and two-dimensional ar-
rays are included in the standard,
though designers of interpreters and
compilers may choose to allow more.

Logical Expressions

Minimal BASIC allows only simple
relational expressions (such as
X <=1Y) in IF statements. BASIC
allows these to be combined using
AND, OR, and NOT to form logical
expressions. Parentheses are allowed,
in case you forget whether AND
takes precedence over OR or vice ver-
sa. Whereas Minimal BASIC allows
only = and <> with strings (as

;éfﬁa
DAISY

FEATURES

HEEL PRINTER
LETTER QUALITY PRINTER AND TYPEWRITER
IN ONE PACKAGE

The BYTEWRITER is a new Olivetti Praxis 30 electronic typewriter
with a micro-processor controlled driver added internally.

AR A

S795

plus shipping

Dealer
Inquiries
Invited

¢ Underlining ® 10, 12, or 15 characters per inch switch selectable ¢ 2nd keyboard
with foreign grammar symbols switch selectable ® Changeable type daisy wheel
¢ Centronics-compatible paralle] input operates with TRS-80, ApEle, Osborne, IBM
and others e Cartridge ribbon ® Typewriter operation with nothing to disconnect
¢ Service from any Olivetti dealer ¢ Self test program built in.

ITHACA, N.Y. 14850
(607) 272-1132

Praxis f0 s a rademark of Oliveni Corp
THS80 is a rademark of Tandy Cor.
BYTEWRITER is o rademark of williams Laboratones.

198  june 1982 © BYTE Publications Inc
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Circle 80 on inquiry card.

with IF A$ = “YES”), BASIC allows
the full range of relational operators
with strings. What actually happens
when “IF A$ < B$” is used depends
on the collating sequence. For in-
stance, the ASCII collating sequence
specifies that “B” comes before “a”.

Branching and Decision Making

The programmer can continue to
use GOTO and IF. . .THEN from
Minimal BASIC. Or instead he can
choose to use structured constructs
now typical of almost all program-
ming languages. Take, for instance,
the IF. . .THEN. . .ELSE construct.
In BASIC, this takes the form:

IF <logical expression> THEN

ELSE

END IF
Two important features of this con-
struct are, first, the keywords that
define the construct must appear at
the beginning of separate lines. Thus,
the ELSE and END IF cannot be
obscurely buried near the end of a
line. Second, the construct ends with
a keyword sequence that is unique to
that construct.

You can use the simple one-line

IF. . .THEN. . .ELSE, which might
look like this:

IFx < y THENLET a = 3
ELSE LET a = 4

With both forms of IF. . .THEN
. . .ELSE, the programmer may omit
the ELSE part.

Looping Structures

The FOR NEXT loop of Minimal
BASIC is retained, and a new struc-
ture, the DO LOOP, is added. The
loop-ending condition (or conditions)
may be attached to the DO state-
ment, the LOOP statement, or both.
The loop-ending condition may be
expressed either as a WHILE or as an
UNTIL. The following is typical:

DO UNTIL i > n OR a$ = list$(i)

LOOP
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COBOL is the most effective business language.

Apple llis the most friendly business computer.

CIS COBOL with FORMS-2 brings together the
best features of COBOL and Apple to enable you to
deliver the most effective, user-friendly applications.

Business Programmers: Take the COBOL
expertise you have acquired on big business
mainframes. and use it on Apple Il fo create friendly
applications that will talk directly to your users —
where it suits them best, on their own desks.

CIS COBOL's dynamic moduie loading gives
you big application capability and the FORMS-2
source generator lets you build and modify
conversational programs from visual screen
formats, creating much of the code automatically.

Application vendors: CIS COBOL with
FORMS-2 steps up the pace for your development
of the high quality professional application
packages needed today. And creating themiin
COBOL makes them more maintainable.

with your Apple

Start talking
business

OO0 S0

Over half the Apple lI's now being sold are going
to business or professional users so demand for
quality applications is growing fast, creating big
business opportunities for you.

Stability proven by the US Government.
CIS COBOL has been tested and approved for two
consecutive years by the US General Services
Administration as conforming to the ANSI*74
COBOL Standard. Apple llunder CP/Mis included
in CIS COBOLs 1981 GSA Certificate of Validation
(at Low-Intermediate Federal Standard plus
Indexed I-O and Level 2 Inter-Program
Communication).

Get your hands on CIS COBOL at your
Apple dealer.

Talk business with him now!

Micro Focus Inc.. 1601 Civic Center Drive
Santa Clara, CA 95050. Phone: (408) 248-3982.

@@ MICRO FOCUS

CIS COBOL with FORMS-2 for use on the Apple Il with CP/M is an Apple Distributed Product.
CIS COBOL and FORMS-2 are trademarks of Micro Focus. CP/M is a trademark of Digital
Research. Apple Il Is a trademark of Apple Computer.

Circle 300 on inguiry card.
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WHAT IS SWEETER
THAN AN APPLE?

THE nwvxum E [_Lk YA

~ The Franklin ACE 100 is hardware and software compatible
with the Apple" Il. It is sweeter because it is more versa-
tile, it includes 64K of RAM memory and—it costs less.

Any program that runs on the Apple Il will run on the

Franklin ACE 100. Any peripheral that works with
Apple will work with ACE. The Franklin ACE 100 gen-
erates upper and lower case characters and includes
a numeric pad, an alpha lock key and VisiCalc" keys.

The Franklin ACE 100—a professional personal
computer with the quality and reliability for the most
demanding business applications. It is sweeter than

an Apple. Call or write today for the name of your
local authorized Franklin dealer.

FRANKLIN

COMPUTER CORPORATION

7030 Colonial Highway
Pennsauken, NJ 08109
609-488-1700

GCircle 182 on inquiry card

Franklin ACE is a tradematk of Frankiin Computer Cotporation,
Apple is a negushm»d trademark ot Apple Computer Ine.
ake s a registered trademark of Visi Corp.
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THIS MONTH'S TOP TEN

TITLE MANUFACTURER LIST NOW
dBase II Ashton-Tate 700.00 499.00
WordSta MicroPro 495.00 299.00
WOrdStar wiMailMerge  MicroPro 645.00 385.00
Supercalc Sorcim 295.00 210.00
Pascal MT + D. Research 475.00 425.00
CalcStar MicroPro 295.00 185.00
CB80 D. Research 500.00 420.00
FMS 801 Systems + 495.00 359.00
PL 1/80 D. Research 500.00 420.00
Select w/Superspell Select Info Systems  595.00 395.00

MOVING UP THE CHARTS.....

Speliguard ISA 295.00 225.00
Supervyz Epic 100.00 90.00
Spellbinder Lexisoft 495.00 295.00
Condor i Condor 595.00 450.00
Mathemagic ISM 100.00 90.00
Condor il Condor 995.00 750.00

OSBORNE OWNERS: dBase Il, Supervyz, Quickscreen, Spellguard, Crosstalk,
Mathemagic. and many others available for the Osborne | at our advertised prices!

GREAT HARDWARE BUYS!

C. ITOH 8500 PROWRITER Amazing 120 CPS printer

' w/Graphics, logic seeking. friction/tractor & more.
Parallel 8500 List$795.00. ...........oovniiien .o $515.00
Serial/Paralie| 8500 List $845.00 .................... $650.00

C. ITOH F10 STARWRITER Daisy-wheel Printer-incredible 40 CPS printer with all the
features of Diabio. NEC. and Qume, at half the price!

e:l‘ Parallet (Centronics interface)unit: List $1995.00. .. .. $1475.00
W Serial (RS-232) interface unit: Lis1$1995.00.......... $1475.00 % x
I I .I F10Tractor Feed Option: List$325 . ................. $250.00 \‘}

2K BufferOption .......... ... i CALL
Features UpgradeOption . .......................... CALL
f_1 SMITH-CORONA TP Daisy-wheel printer-Letter quality printing at an unbelievable
¢ L price! 120 WPM, parallel or serial interface (specify).
ey | © List$895.00 ... ... ...ttt $750.00

PRINTER ACCESSORY PACKAGES:

Apple II package: Complete package to interface with any of the above printers —
includescable and interfacecard: .................. $120.00

[ . h—l Osborne Package: Osborne cable o interface to any of the above printers: . . ... .. $40.00
Otherinteriace packages available for TRS-80. IBM. Xerox, Appletil.eic. . ........ CALL
HAYES SMARTMODEM-List279.00 ................ $230.00
L v SIGNALMAN MARK | direcl-connect modem
WY Auto Answer. WIRS-232cable!!! . ... ..ol $99.95

Calt for simiar savings on ZENITH. ALTOS. OKIDATA. HAYES, NORTHSTAR, TELEVIDEO. NEC. XEROX.
ANADEX. QUME. XCOMP, IDS, CENTRONICS, AMDEK, NOVATION. SANYO. EPSON. ..

U

MORE SOFTWARE HITS.....

ART. INTELLIGENCE  FRIENOS SFTW. MICRO-AP MICROSOFT $T70. MICROSYS.
Denlal 750.00 Access80! 240.00 Selector It 165.00 COBOLB0 575.00 Oulanasl 29900
Medica! 750.00 Access80It 405.00 Selector|V 235.00 Macro80 17500 Maimay 105.
BUS. PLAN. SYS.  GRAHAM OORIAN SelectorvV  395.00 Eait 80 110.00 STRUCT SVSTEMS

.
2

Pian 80 240.00 Apl. Mgmi., Glector Il 170.00 MuMath 220.00 G.L.. A. Rec.
OIGITAL RESEARCH  C. Reg.. Inv. |, Glector IV 250.00 Mulisp 170.00 A. Pay. Payroll

— PL/1-80 420.00 Pay.|.each 485.00 SBasic 255.00 MSort 165.00 Inv,0E.ea 850.00
CBasic 125.00 Gledg, Inv. Il, MICROPRO SYSTEMS PLUS Analyst 225.00
CP/M2.2 135.00 OF/inv.. Pay Il Cust. Notes  350.00 Acct. Plus Ltright 175.00

MAC 85.00 JobC .each 710.00 DalaStar 225.00 1Module 42500 SUPERSOFT
ECOSOFT KEY BITS SuperSort 1 170.00 2 Modules 785.00 DiskDoctor  95.00
[} Microstal  250.00 Wordsearch 175.00 SpeliStar  165.00 3& Up CALL Forth 175.00
FIN. PLAN. ASSOC. MARK OF UNICORN  MICROSOFT MIOW. MICRO TEK SSS Fortran  210.00
/] Mini-Model 375.00 Mince 148.00 BasicB0  275.00 Cross Assem. TinyPascal ~ 80.00
FOX & GELLER Scribble 148.00 Compiter  310.00 68xX 250.00 CCompiler 174.00
Quickscreen 140.00 Both 245.00 Fortran80  395.00 Others CALL Starkdu 189.00

/
I

This is just a sample ol the CP/M software available from DATASOURCE. Call us for greal savings on the
package you're looking lor. APPLE TOO! We carry many ol these items in Apple CP/M formal. call!

ORDER/TECHNICAL HOTLINE:
1-612-944-7907

ORDERING INFORMATION MAIL ORDERS: Cashier's check or money order. E
Charge cards add 3%. Shipping: $3.00 per software item. 2% per hardware ilem. Mn
res. add 5% sales tax. Pricing and avail. sudj. to change. Prices are mail order only. r‘,m,ﬂ

DataSource s a Division ol D ce Sy Cor CP/Misa
Trademark of Digilal Research Corp.

= DataSource Systems

00 P.0. aOoX 350070 MINNEAPOLIS, MN S543%506812-944-7907

202  June 1982 © BYTE Publications Inc

In addition, a DO LOOP may be
exited with an EXIT LOOP state-
ment. Whenever such a statement ap-
pears in the body of a loop, the next
statement executed will be the one
following the first LOOP statement
encountered. The following example
is typical:

DO
PRINT “Input an integer ";
PRINT “between 1 and 7;
INPUT x
IF0 < x AND x< =7 AND
= INT(x) THEN EXIT DO
PRINT “Bad number; reenter”
LOOP

The EXIT DO gets you out of a DO
LOOP. Similarly, an EXIT.FOR gets
one out of a FOR NEXT loop. The
previous example of the DO LOOP
for searching a string list could also
be written:

FORi =1TOn
IF a$ = list$(i) THEN EXIT FOR
NEXT i

Exit statements are also provided
for multiline defined functions and
subprograms,

Multiway Selection

A SELECT construct allows choos-
ing one of many alternatives. The
following example illustrates some of
its features:

SELECT DICE
CASE 7, 11
PRINT “Win”
CASE 2, 3,12
PRINT “Lose”
CASE ELSE
PRINT “Roll again”
END SELECT

Functions, Subprograms,
and Chaining

Minimal BASIC gives us two sim-
ple methods for program modulariza-
tion—single-line defined functions
and subroutines (of the GOSUB
RETURN type). BASIC adds three
methods: multiple-line defined func-
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CALL “THE COMPUTER-LINE”"

OO IR IO IO I IR A AR RS AN AR S m AR KA AR AN AR SR ASSE DS AP ARA AR SRR 5 TV I T T Ty T I T I T T ITTVYTITYITTY ARSI U )

When you call us, you talk to fully qualified computer specialists tra/ned to
answer all your questions pertaining to our line of microcomputers. We are
reknown for our excellent after sales support and our promptness for
delivery. Peace of mind and excellence in service is our pledge to all our

customers.
Ao0LAissasas s W 3 0 SO RO IO IO OOOIIOOO OO OOBAADAOBO SOOI OOOOOOOOOCOOOO0O0OOOOOGOOODOOOOOOOOCOOOGOOOCODOOOCO
NEC PERSONAL COMPUTER
PC-8001A Keyboard and processor unit, including 32K Ram, 24KB H EWLETT' PAC KAR D
T = [ PRODUCTS « PLEASE CALL
y $749 OR WRITE FOR CATALOG.
PC-8012A Modular expansion unit, including I/O bus extension,
diskette adaptor, 32KB Ram, real-time clock, 8 priority inter- APPLE SOFTWARE
rupt levels, 6 slots for additional boards. PLEASE CALL OR WRITE FOR OUR
A 5479 COMPREHENSIVE CATALOG.
PC-8023A 3::13[?2::((9?""‘” - 100 cps, bidirectional printing, propor- Absolutely no one has lower
’ $499 Apple software prices!
PC-8031A Dual diskette unit, including two 163K byte diskette drives, 1y MICROCOMPUTER BUSINESS INDUSTRIES
interface cable, enclosure and operating system. App_llatlme Clock Card $ 89
$749 VIP'™]| Card. (The Ultimate
We carry the entire line of NEC/BPI software for the personal computer. graphics u)lpt'arface O 58
All other VIP'™ Cards $CALL
Please call or write for information. . .
T T e (See advertisement this Byte)
COMPUTER SYSTEMS HARDWARE COMPARE!
7710 Async. Serial Int. $135 CPS Multi-Function Card $169 W|TH
7490 GPIB (IEEE-488}) Int. $239 The Clock $229
7470 Ana. to Dig. Converter $ 99  Supertalker $159 DR'VES FOR CONTROLLER
7711 Async. Serial (Term) $135 Music System $319
7712 Sync. Serial Int. $149  Expansion Chassis $599 APPLE $459
7721 Apple Parallel Int. $109  Romwriter $139 ADD-ON $389
(;alendarlglloill( Module : gg Ram Plus (32K Board) $149 Hard Disks + B8” Disks for Apple, TRS-80 $CALL
fegramabre fmer Apple Computer Products  $CALL
PRINTERS
NEC INTEGRAL DATA SYSTEMS TE=
?gzlgxrlter 7710 :Zigg zgtliil:swz Color printer with all i & ;57;: o
EPSON PRODUCTS ¢ PLEASE CALL
MX-80 $ 429 e 200 cps Sprint Mode
MX-80FT $ 529 = 4-color printing 0 R WRITE FO R CATALOG°
MX-100 $ 699 e Friction/Tractor feed $1595 MODEMS DISKETTES (Boxes of 10)
All Epson and NEC dot matrix ¢ yoH Hayes Micromodem Il $289  Verbatim Datalife $ 2495
printer prices quoted are for F10 word quality printer $CALL Hayes Smartmodem $229 Verbatim 8”
Iimmedlate delivery inclusive of Hayes Chronograph $199 Double-Side/DD $ 3995
Prowriter $CALL
shipping, insurance and handling Novation Cat $145 RAM CARDS
charges. OKIDATA PRINTERS $CALL Novation D-Cat Modem $165 Davong 16K Card $ 89
ErEon CORONA-SMITH $CALL Novation Apple Cat |l $339 Microsoft 16K Card $129
o BUSINESS SOFTWARE Novation Auto Cat $209 T and G PRODUCTS
VISICORP, INC. STONEWARE JGams‘i.pidd'es : ii
Desktop Plan IIi $229 DB Master $169 s°’|’ ct"’ IOV s 49
Desktop Plan Il $189 DB Utility Pack $ 69 S ECtaPOnt EXDanCel
Visiflles $189 MICRO PRO MONITORS 80 COLUMN CARDS
Visiplot $159  Apple CP/M Zenith ZVM-121 Phosphor FOR APPLE
Visitrend/VIsiplot $229  Word Star $219 15 MHZ $119  Wesper80 Card $259
Visidex $189  Super Sort $119 NEC 1201 Phosphor Vision 80 Card (Vista) $299
Visiterm $ 79  Mall Merger $ 79 20MHZ $179  Videx 80 Card $259
Visicalc 3-3 $189 Data Star $179 NEC 0112 Composite MISCELLANEOUS
Visipak $539  Spell Star $119 Color $335 APPLE PRODUCTS
Call Star $119 NEC 2112 RGB Color $899  Enhancerll $ 119
INFORMATION UNLIMITED Amdek 300 Phosphor $199 Dana Apple Fan $ 39
Pro Easy Writer $169 Amdek Composite Color $355 Sup R Mcd $27-95
Call For Contlnental, Dakin 5, Broderbund, Automated Simulatlons, Avant-Garde, Amdek IBM Compatible
Edu-Ware, Denver, Howard, Sirlus, Senslble, Synerglstic Software, Etc. Color $899

TN COLORADO (303) 279-2727 _ ;
CALL “THE COMPUTER- LINE”™
1-(800)-525-7877

COMPUTERWORLD INTERNATIONAL, INC.
SUITE 133, P.0. BOX 81, WHEAT RIDGE, COLORADO, U.S.A. 80034-0081

TERMS: RETAIL/MAIL ORDER: ADD 1% SHIPPING (MINIMUM $2.50) - UPS GROUND.
RETAIL: 1019 8TH STREET WE HONOR ALL MANUFACTURERS WARRANTIES AND EXCHANGE FAULTY GOODS IMMEDIATELY.

GOLDEN, CO 80401 SPECIALISTS IN APO AND INTERNATIONAL DELIVERIES.

AAAAY W NN OO0 OO OO MR RWW WWWY AWV Y A AR AN N IO OOOOOOOOOCOOCO00O0000000000

EIOOO0000
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tions, subprograms, and the ability to
chain. Multiple-line defined functions
begin with a DEF statement and end
with an END DEF statement. In be-
tween, there can be any code, but
there should be at least one LET state-
ment having the name of the function
on the left side.

Subprograms are external to the
main program and to each other.
Their internal variables are thus local
to them, in contrast with defined
functions, which can access all vari-
ables in the program unit in which
they are defined. Parameters of sub-
programs can be numeric, string, ar-

ray (of either type), or a channel-
setter (which refers to a file, which I'll
discuss later). Because input to and
output from subprograms is through
the calling sequence only, subpro-
grams can be separately compiled (on
those systems that provide compiling)
and collected into libraries.
Multiple-line defined functions
may also be made external to the pro-
gram, so they can be collected into
libraries. In this use, they start with
the keyword FUNCTION instead of
DEF and end with END FUNCTION.
A CHAIN statement allows a pro-
gram to stop and start running some

other program, which could be in a
different language. Information may
be passed to the chained-to program
through an argument list that works
the same as with defined functions.
That is, arguments may be numeric
or string expressions or arrays, and
they are called “by value.” The cor-
responding parameters in the
chained-to program follow the key-
word PROGRAM.

Input and Output

The READ and DATA statements
work as they do in Minimal BASIC.
String data can be quoted, in which

—~

WHAT 1S MICROSHELL?

MicroShell is a normal CP/M program
which adds a powerful set of commands
to all programs runring under CP/M.
MicroShell remains in your computer,
out of the way to continue to process
your commands.

WHAT WILL MICROSHELL DO?
All the normal CP/IM commands, plus:

e Automatic Disk and User Management - No more
copying all your programs to each disk you use
and having directories tilled with programs. With
MicroShell you can work on a nice clean disk orin
a separate user area and MicroShell will find your
programs from another drive or user number
-automaticaily! You'll save time and precious disk
space.

® Powerful Redirection Capability - You can send
screen output to a file or to the printer. Or send
printer output to a file. Or take program input from
a file instead of the keyboard.

® Much More: Multiple commands on a line, more
powerful and faster *‘submit” capability, and user-
definable prompt.

DEALERS - MICROSHELL GIVES YOU:

® An interface to the computer that can be tailored
to the user's level of experience.

* Automatic execution of an application program at
startup.

® MicroShell can manage self-running demos to
free up your salesmen from demonstrating soft-
ware packages; have the software package sell
itself!

WILL MICROSHELL RUN ON MY COMPUTER?

It your computer runs CP/M 2.2, that’s all you need

to run MicroShell. Most popular 8 and 5 inch disk

formats available. And MicroShell runs on Apple-

CPIM, and IBM PC with “Baby Blue".™™

-

fMicroShell conducts your CR/AN computer
wnth more power than
ever before!

GIVE ME SOME EXAMPLES!

® Run Wordstar™ (or your favorite word
processor) from any disk drive or user
area: MicroShell will automatically find
the programs and overlays as they are
needed.

eWish you could save the screen from
some program for later use or to edit in-
to a report? With MicroShell, you can!
Just redirect the output into a file. Have a pro-
gram that prints a report you want to save but it
will only go to the printer? With Microshell you
can direct the printer output into a file.

o Tired of entering the same commands time after
time into a program? Put them into a file and have
MicroShell supply them to the program from the
file

s Want to do something else while a long program
runs? Change MicroShell's prompt to sound the
bell on your terminal.

SOFTWARE DEVELOPERS -

MICROSHELL GIVES YOU:

¢ A powerful development environment with many
UNIX™ features, and some that even UNIX
doesn’t have.

® MicroShell eases the part of software develop-
ment we all dislike: documentation. With
MicroShell, you can run your program and collect
the output in a file.

CALL OR WRITE TODAY!

NEW
GENERATION
SYSTEMS, inc.

mucmShell

[ “MicroShell $150.00
Manual Only $25.00
VISA, MC accepled
VA residents add 4%
Overseas orders add
$20.00 for air maii

CPIM » TM Digital Research. UNIX - TM Bell Labs, Wordstar - TM MicroPro, Baby Blue - TM XEDEX

2153 Golf Course Drive, Reston Va. 22091
Phone: (703) 476-9143

J
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CALL TOLL FREE

ATARI

Special 32K 800 System
800 w/32K. recorder. star

raiders. joysticks Call
Above w/4BK Call
800 (16K} S670
400 .$340
810 Disk Drive $440
825 Printer $590
850 Interface S$S170
410 Recorder S 75
830 Modem . S$155
16K Memory S70
32K Memory S$125
MOUNTAIN HARDWARE
Allproducts. . ....... .. .. Call
DISK DRIVES
Lobo
Apple 1st Drive S400
Apple 2nd Drive $350
Percom
Atari D/D Drives......... Call
PRINTERS
C.Itoh
F-10 — Parallel Call
F-10 — Serial . Call
55CPS — Series Call
Prowriter ... ... Call
1850 . ... Call
Datasouth
psiio . . $1260
Diablo
630 RO w/Tractors . . $S2260
630 RO wo/Tractors . S2050
630KSR wo/Tractors . $2435
Epson
MX-80 Call
MX-80 F/T . Call
MX-100 o Call
Integral Data Systems
Prism80................Call
Prism132. .. ... ... ...... Call
NEC
PC-8023A Call
3510 ... . $1690
7710 . Call
7720 Call
Okidata
Microline 80 . $330
Microline 82-A . 8455
Microline 83-A $740
Microline 84 . .. Call
Tally
1805/1802 .. ... . . $1555
1605/1602 ... ... $1325
Texas Instruments
810 Basic Call
MONITORS
Zenith
12" Green Screen sS115
Amdek
Video 100 .. Call
Video 300 . Call
Color | . - Call
Color Il ... Call

1-800-528-1054

INTERNATIONAL DEALER INQUIRIES INVITED

SPECIAL WORD PROCESSING SYSTEM

Altos 8000-2, Televideo 950, Diablo 630R0, Word Star, Cables ... ... .. $5830
ows W/ JELEVIDED D185 isariosnpnghis jiasocnslsrsoesnsnnss S5500
VIDEO TERMINALS COMPUTERS
Adds Altos
Viewpoint . $530 ACS 8000-15 $3850
Altos ACS 8000-2
Altos| .. .. . Gall w/CPM* $2650
Soroc Series15D ... ..... ... Call
Q120 ... ... ... Call Series5-5D. ... ... ... Call
1Q 130 ... Call Alspa
Q135 .. Call ACI-1 . Call
1Q 140 . . . ... Call ACI-2 . . - Call
Televideo California Computer
910C............... S570 Systems. . . p ......... Call
912C 1 ... S675 )
$735 M
920C ... ... ey Personal Computer Call
925C .. .. ... 8730 NEC Call
950 C 7 . S915 Nonh,s.t.al.' .............. a
Zezn_|1tr91 $S680 Advantage . ... .. ... . Call
i o Horizon 164K QD .. $2625
DISKETTS Tolevi
A ™ 0
ng/‘ello Sector (100). ... $215 T GoRe Call
5%'"0.0r 10.Sector Zenith
1130) oI $300 Z-9064K w/CPM” .. $2385
8" 0.Sector (100} ......$370 MODEMS
SOFTWARE Novation
WordStar . ... ... ... $295 CAT .. . $140
Mailmerge .. ... ... ... .. $100 D-CAT . - $155
SpellStar. . ........... $160 Apple Cat 11 . $349
DataStar ... ... ..... ... $240 Auto Cat . $235
CalcStar .. .. $220

COMPUTE

2222 E. Indian School Rd. ¢ Phoenix, Arizona 85016
Order Line: 1-800-528-1054

WAREHOUSE orher information: 602-954-6100 G0 miim Ko

Store Hours: Tues.-Fri. 10-5 MST Saturday 10-2 MST

Prices reflect 3% cash discount. Product shipped in factory cartons with

manutfacturers warranty.

www americanradiohietorv com

Personal checks will delay shipping two weeks

Prices & availability subject to change without notice
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INVESTMENT ANALYSIS
FROM CENTENNIAL

CENTENNIAL SOFTWARE /410 17TH ST. SUITE 1375/DENVER, CO 80202/(303) 595-9193

\

STOCK-FOCUS

Find out how low is low and how high is high.
Using capilal structure and performance data, Stock-
focus objectively calculates the underlying value of a
stock. The system was first developed by the manage-
menl science department of a major money center
bank, and is now in use by investment advisors, frust
companies and brokerage houses. On your screen,
Stock-focus will plot an estimate of lowest value, highest
value and the current price. You then decide what to
buy, sell or hold.

REAL-FOCUS

Exhaustively analyze poteniial real estate invest:
ments using the Wharton School’s approach to real
estate analysls. In minutes you can project profit, costs,
and IRR for any project over a 10 year period. Real-
focus accounts for amortization, debt, income, operat-
ing expenses, taxes, depreciation, and cash flows for
both after-tax holding and the results of sale. With
Real-focus you can analyze any pofential investment
from a single building project to a complex time-phased
planned unit development.

THE FOCUS TECHNIQUE

FOCUS is CENTENNIAL SOFTWARE's new
approach to Program Architecture, providing a nat-
ural interaction between microcomputers and users.
It provides worksheet style input screens, free access
lo all program segments, and the ability to com-

bine individual results files for portfollo analysis. You
also receive a usable reference manual, menu helps,
a program glossary, multiple report formats and spool-

COMPUTER MEMORY-K
IBM PC 64
Apple (plus) Il 32/48
TRS-80 | 32/48
TRS-80 Ii 64
TRS-80 Il 32/48

ALL PROGRAMS IN DISK BASIC

Ing. With our FOCUS technique even the most com-
plex programs are versalile and easy to use.
REAL-FOCUS STOCK-FOCUS
$179.00 $189.00
149.00 159.00
149.00 159.00
179.00 189.00
149.00 159.00

1BM is a uademark ol 1BM, Apple is a trademark ol Apple Computer Corp., TRS-80 is a trademark of iandy Corporation.

ORDER NOW! FILL IN OR CALL 800-525-2003 (Toll Free)

PROGRAM NAME COMPUTER______ MEMORY
NAME — ——— === PHONE # ———=
ADDRESS O fe—
o - |
N\ ACCOUNT #__ - _  EXPDATE ——

A Smaller Alternative.

Need a quick, easy way to talk to a computer?
Here's a hand-held, fully portable computer
terminal that gives instant access to any
ASCII transmitting data system with an
RS232 interface. It's the revolutionary G.R.
Electronics Pocket Terminal.

Contrai  SL& SR
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The silent, solid-state terminal has
a 40-key, positive click-response keyboard.
From its 32-character internal memory it
displays eight bright 16-segment LED
characters through a one-line window.

You may select from two alternate
display modes. Entries may be in any for-
mat required, and all memory data can be
edited as desired.

Miniature switches allow selection of these

options » Single or dual stop bits e Parity

bit SET/RESET/EVEN/ODD « 300/110 baud

transmission rates ¢ Control code response

ENABLE/DISABLE.

® Compact, Lightweight, Fully Portable

@ 40 Multi-Function Keys

® 32-Character Memory

@ Format-Controllable Input & Qutput

® Memory/Display Editing

o Large Eight-Char. LED Display
Readable from 6 ft. Distance

® Full 128-Char. ASCII Transmit/Receive

@ Two Selectable Transmission Rates

9° GR Electronics

1640 Fifth Street, Santa Monica, CA 90401
Phone: {213) 395-4774 «Telex: 652337 (BT Smedley SNM)

Circle 197 on inquiry card.
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case the string includes all characters
between the quote marks including
possible leading and trailing spaces. If
the string data contain no leading or
trailing spaces, commas, or quote
marks, they may be unquoted.

The INPUT statement works as in
Minimal BASIC. Inputting an entire
line without regard to commas and
leading and trailing spaces is done
with the LINE INPUT statement.

Input-prompt strings other than the
“7” can be provided. In addition,
timeout control can be added. The
following example is typical:

INPUT PROMPT “Answer = ",
TIMEOUT 5, ELAPSED t:

answer

As in Minimal BASIC, PRINT
statements may use the comma to
move to the next print zone, the semi-
colon to stay where you are, and the
TAB function to move to a specified
columnar position. BASIC provides,
in addition, a PRINT USING state-
ment for more elaborate output for-
matting. The image, which is like a
picture of the eventual printed line,
can be contained in a string or in an
IMAGE statement referred to by its
line number. The alternate forms of
the PRINT USING statement are:

PRINT USING format$:
or

PRINT USING 100: . . .

Array input and output are also in-
cluded. Variable amounts of input
can be received by the statement:

MAT INPUT A(?)

Files

BASIC provides for four types of
file organization: sequential, stream,
relative, and keyed. Sequential files
consist of records that must be ac-
cessed sequentially. Stream files con-
sist simply of a stream of values and
must also be accessed sequentially.
Relative files are sometimes called
random-access files; they probably
will exist on disks. Keyed files are ac-
cessed not by record number but by
some key.
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HOW TO SELL MORE SOFTWARE

No. 2 in a series of
software marketing bulletins
from Context, Inc.

THE Prompi-Doc’
MANUAL MAKER

You know better user manuals sell more software, but
how do you make better user manuals? How do you
identify just the right details to motivate prospective

users to buy? How do you organize these details into a
sequence that makes sense to first-time users while it
provides ongoing reference to veterans? How do you
format and package a manual so it's attractive enough
to get attention yet clear enough to be readily understood?

And, how do you do all this at a pace that keeps up
with your product release schedule? The Prompt-Doc®
Manual Maker is the answer.

Introducing Computer-assisted Wrlting

Imagine a software product that prompts you through
the process of planning, outlining and writing a user
manual and even supplies boilerplate introductory and
transitional text. Envision reducing your user manual
preparation process to this:

1. Identify manual, select boilerplate chapter files
from menu, review visual table of contents
(VTOC) for chapters

2. Edit chapter VTOCs to tailor sequence and
terminology to your product needs

3. Pause while computer modifies boilerplate
chapters to match edited VTOCs and builds
a skeletal manualin preformatted Wordstar®
files

4. Use Wordstar® to edit the skeletal manual
into a working draft, supplying product
details as prompted

5. Tell computer to purge prompts and instruc-
tions from working draft, and build new Table
of Contents; publish review draft

6. Review the draft for accuracy and usability;
revise, polish and publish as instructed by
documentation

Compared to your current process that may
sound more like a software maker's dreamthana
real product. It's adream all right. A dream come
true called the Prompt-Doc® Manual Maker--the
only product of its kind.

Consider These Benefits

Improved productivity--with Prompt-Doc® you
cangain as much as 40% on typical manual writing jobs

Project control--with prestructured modular chapters,
writing tasks can be segmented without losing continuity

Manual uniformity--by product, by product line, by
company

Quality assurance--the boilerplate files help assure
completeness and usability; the Prompt-Doc® User
Manual guides publishing

Proven performance--based on the Prompt-Doc®
methodology, the structures and outlines have been
proven in myriad applications for the past four years;
now we've tailored it specifically for the commercial
software vendor

Reasonable Price

$245 for software and manual, $45 for manual only.
This product will begin paying for itself the minute you
start using it and continue making you money each time
you publish a manual. What could be more reasonable?

CPIM  Compatible; Uses Wordstar®

Now available for use with Wordstar® on the Apple® il
and Il with the Softcard® and on the Xerox 820.

Use The Coupon Now

You know a better way to make better manuals can
enhance your competitive position. Why wait another
minute? Complete the coupon now and mail it to
Context, Inc., Attention Prompt-Doc®, 833 West Colorado
Avenue, Colorado Springs, CO 80905. Or, if you'd rather
not wait for the mail, call
(303).471-9875.

The Prompt-Doc®Company

Prompt-Doc is aregistered trademark of Context,Inc. Apple,Apple Il and
Apple Il are registered trademarks of Apple Computer Inc. Softcard is a
registered trademark of Microsoft Corporation. CP/M is aregisteredtrade-
mark of Digital Research, Inc. Wordstar is a registered trademark of Micro-
Pro International Corporation.

I need the Prompt-Doc Manual Maker now! Send a copy to:

Name___ _ __Telephone{ ) __
Address____ _ . _

O Send manual only.

O My check is enclosed for $ .0 UPS C.O.D.

O You may charge my VISA Master Card
Account#___ 0 _
Amount $ Expiration Date

Signature____ S

O I need more information. Send it to the address abow[e.

www americanradiohietorv com
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Three types of records are de-
scribed: display, internal, and native.
Display records are produced by
PRINT statements—strings of charac-
ters ending in a carriage return-line-
feed. Internal records contain values
of numbers or strings, but in some in-
ternal format. The key point is that
what gets read back in is exactly iden-
tical to what was written out. (This is
not necessarily true with display-
format files, as numbers must be con-
verted to strings of characters on out-
put and from strings of characters
back to numbers on subsequent in-
put.)

Of the 12 combinations of file
organization and record type, only 3
are required in the core standard: se-
quential-display, sequential-internal,
and stream-internal. Five other com-
binations are defined as possible en-
hancements. The remaining 4 are not
defined by the standard, which leaves
open the possibility that some im-
plementations may use them.

The OPEN statement associates a
channel-setter of the form “#13" to a

file whose name is given. Ways are
provided to find out if a file exists,
and if it does, what its attributes are.
The CLOSE statement closes a file.
The ERASE statement erases the con-
tents of a file and leaves it of zero
length. Two examples:

OPEN ¢infile: NAME “Myfile”,
ACCESS INPUT,
ORGANIZATION
SEQUENTIAL

OPEN #3: NAME ‘“filename”

In the second example, it is assumed
that the organization is sequential;
the record-type, display; and the ac-
cess, “outin” (both input and output).

PRINT and INPUT are used to pass
information to and from sequential-
display files, just about the way they
work for the terminal. READ and
WRITE are used to communicate
with all three file types. Display files
can thus be accessed by both PRINT
and INPUT, and READ and WRITE.

Native-format files are accessed
through “templates” and are provided
for possible access to COBOL files.

Exception Handling

The construct for intercepting ex-
ceptions (situations during execution
that usually cause the program to ter-
minate) is:

WHEN EXCEPTION IN
USE
END WHEN

The following simple example can
be used to protect against an invalid
VAL argument:

LET flag = 0

WHEN EXCEPTION IN
LET x = VAL(a$)

USE
PRINT “Bad number; reenter”
LET flag = 1

END WHEN

JANUS &

Now You Can Have JANUS On Your System.

JANUS is a subset of the famous ADA language developed by the U. S. Department of
Defense. JANUS includes all of the most useful features of PASCAL, plus many useful
enhancements. Enhancements found in no other microprocessor programming
language. For example, JANUS includes true Modular programming, where the
computer, rather than the user, remembers what modules are being used.

JANUS doesn't forget error handling, either. JANUS helps you with full error
messages —no more looking up error numbers in a manual. At run time, JANUS gives
you the line number of the error, and a full walkback including subprogram names.

the language that is
based on the past but
looks to the uses of
the future.

JANUS is available on the following systems:
® [BM Personal Computer
* TRS-80 Model Il (CP/M)
* North Star (CP/M)

e All CP/M B" Disk Systems
® Seattle Computer 8086
¢ Apple Softcard

The JANUS package produces ROMable, re-entrant 8080, Optimized Z80, or 8086
machine code. JANUS runs under CP/M, CP/M-86, and MS-DOS (also known as
86-DOS, IBM PC-DOS, and SB-86).

You too can take a step forward into the future.

8080 or Z80, CP/M (requires 56K memory) — $300.00
8086/8088, CP/M-86 or MS-DOS (requires 64K memory) — $400.00

JANUS is supplied on IBM formatted, single density 8” floppy disks. North Star DD,

Apple Softcard, IBM Personal Computer and other formats are available.

% SOFTWARE

CP W ang CPM RO 31 11ademaras of Digitel Rescaren tnc
A6 DOSHa o Seattte Comoputer, ine

U 8 tra ¥ the U S Drpariment of Defense

a of Mcrosott tne

Soeciaksls n state of the art programming

P.O. BOX 1512 MADISON, WISCONSIN 53701
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IT'S CRISP. IT'S CLEAR.
IT'S COMPATIBLE.

Amdek’s Video-300 green phosphor monitor
is the easy-reading choice for almost any
system — including IBM and Apple.

Everything about our 12" Video-300
monitor was designed to be easy. Easy
to read. Easy touse. And easy to match
up with practically any computer or
word processing system, including the
popular Apple and |IBM personal com-
puters. So it's easy to see why you
should choose Video-300 for your text
display needs.

Amdek’s Video-300 monitor
features:

* Non-glare screen to eliminate dis-
tracting reflections

¢ P-31 green phosphor display for
no-strain viewing

* 80 x 24 character display

¢ 18MHz band width 900 lines (center)
resolution

¢ Built-in carrying handle for porta-
bility

¢ Light-weight, industrial-grade cabine-
try (only 17 Ibs.)

* UL, FCC approved

¢ Full one-year warranty covering

parts and labor

So ask your dealer about Video-300
—part of Amdek's complete line of
color, green phosphor and black and
white monitors. Then match Video-
300's performance and price against
any other display monitor. For quality
and value, you'll choose Amdek.

ALwnmoeK o

Amdek Corporation, 2420 E. Oakton St., Suite E, Arlington Heights, IL 60005. (312) 364-1180 « TLX: 25-4786
See our complete product line at the NCC Show, Booth #A-245, in Houston June 7-10.

Circle 21 on inquiry card.
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“Utterly
M LND’S 1| fascinating.”

Fantasies ond Reﬂecnons —_ ComputerWorId

on Seff & So |

Douglas Hofstadter, author of the
Pulitzer Price-winning Gdédel,
Escher, Bach, and Daniel Dennett,
author of Brainstorms, take you on a
mind-jolting journey to confront
“questions about consciousness, the
self as software, and the paradoxes of
2 S & uceown & sucxzs free will...Inexplicably exhilarating.”

— Washington Post. "Superb.” —

Martin Gardner. “"Charming and
thought-provoking.”— Popular

Computing $16.95

'\"‘“!I.\.l'; DIOH
OFPRAK & HWARDING & SEARLE 8 NAGH

Composed 1nd Arrunged by
DOUGLAS R. HOFSTADTER
DANIEL C. DENNETT

THE MIND’ S 1

Fantasies & Reflections on Self & Soul
Composed and Arranged by Douglas R. Hofstadter
and Daniel C. Dennett

BASIC BOOKS, INC.
10 E. 53rd St., New York, NY 10022 (212) 593-7083
Visa and MasterCard welcome

FOR CP/M-86

® CC-86 Compiler available for both CP/M-86*
and MP/M-86" (incl. IBM PC)

® Full Unix™* V7 language compatibility
® Standard 1/0 library supports both buffered and
non-buffered 1/0 and OS calls

® Stand-alone assembler supports relocatable code,
local symbols and linkage to external modules

® [ntroductory prices: $500 for CC-86 and
assembler/linker; $200 for assembler/linker;
$50 for manual (incl. K & R)

* CP/M and MP/M
are trademarks of
Digital Research

** Unix is a trademark
of Bell Laboratories

(503) 297-7153

Control-C Software, Inc.
. 1 n Court

644
Portland, OR 97221

June 1982 © BYTE Publications Inc
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The USE part is invoked when any
exception whatsoever occurs during
the WHEN part. In the previous ex-
ample, it is almost true that only one
kind of exception is possible. The
printed error message will thus be
correct most of the time. The pro-
grammer may double-check by using
the EXTYPE function, which returns
the coded number of the exception.
For the example above, the EXTYPE
value is 4001. Some 144 exceptions
are defined and coded in the stan-
dard.

A CAUSE statement
can force any
particular exception.

More elaborate exception handlers
may be constructed. For such pur-
poses there are the RETRY, CON-
TINUE, and EXIT HANDLER state-
ments and the EXLINE function.
RETRY sends control to the start of
the line in which the exception oc-
curred, CONTINUE sends control to
the line following that in which the
exception occurred, while EXLINE
has as its value the line number of the
line in which the exception occurred.
There is also a CAUSE statement that
can force any particular exception to
occur; a programmer can use the
cause statement to check his excep-
tion-handling code.

Graphics

The language includes statements
to carry out simple plotting. The
basic plotting statement is PLOT. It
can be used to plot dots or straight
lines. As examples:

PLOT XY
PLOT X1,Y1; X2,Y2
PLOT

If the beam is off, the first plots a dot
at (X,Y), and the second draws a line
from (X1,Y1) to (X2,Y2). If the beam
is on, the first and second also draw a
line from the previous point to (X,Y)
or (X1,Y1), respectively. The third
turns the beam off (lifts the pen) if it's
on and does nothing if the beam is
off.
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RELIABIL

Toughest Boards in Town... IEEE696/S-100. Systems too!

256 Kb Dynamic Memory

Available now from Dual Systems: DMEM
256 memory boards. Put the most density
ol memory ever available on your |EEE
$-100 bus. Get industrial-grade quality with
this ruggedly built board: it’s been burned-
in for 168 hours.

O FULL 256 Kb on a single board.

0O Two independently addressable 128 Kb
blocks.

O Runs in 8 MHz system.

O Runs at 4 MHz bus speed
(no wait states).

O Runs in 8 or 16-bit systems with 8 or
16-bit wide data paths.

D Extended 24-bit addressing.

D Parity error or detection-generates
either interrupt or bus error signals on
error.

O DMEM/256KP (Parity)... 51495

Static Non-Volatile Memory

The Dual Systems CMEM memory boards
combine high speed CMOS memories
with new 3-10 year lithium batteries to
give you the non-

A/D Converter

IEEE696/5-100 AIM-12 industrial standard
module designed for industrial analog-to-
digital use.

O Runs in all S-100 systems.

0O 32-channel, 16-differential.

D 12-bit resolution/accuracy.

0O 25-microsecond conversions.
DO Instrumentation amplifier.

D BASIC program provided.

D AIM-12 w/1-1000 gain transducer
amplifier... 5785

O AIM-12B... $695.

D/A Converter

AOM-12 IEEE696/5-100 industrial level

digital-to-analog (D/A) converter.

O 12-bit = 1/2 L.S.B. accuracy over full
0-70°C temperature range.

O Outputs 0-10, £ 5, or = 10 vollts.

O Short circuit protection, all outputs.

O Switch-programmable fof multiple
boards.

O AOM-12:5675.

VIC 4-20

Standard output for industrial control 4-20
mA D/A converter. Used in conjunction
with the D/A board.

D VvIC4-20,5675.

DMA Serial 170

The SIO-4/DMA is an intelligent, DMA,
high performance 5100 four port serial
input/output board. It conforms to the
IEEE-696 specification and is designed to
work with older $100 machines. The board
is intended to be used with asynchronous
terminals or printers in a multi-user system.

0O Program selectable

volalility of an EPROM

board while 1etaining

the instant writability
of a high-speed read
write RAM.

O Runs at 6 MHz (no
wait states).

3 8 or 16-bit with 8 or
16-bil wide data
paths.

0O Extended 24-bit
addressing and
bank select.

O CMEM/32K  $995
O CMEM/16K  $795
O CMEM/8K  $695
Non-Stop
Clock

Keeps time with
power off. Our in-
dustrial clock utilizes
a new lithium battery
for 3-8 years use.
Easiest clock to pro-
gram you'll ever see.

wEr= UNIX"

power than you ever dreamed possible.

Transfer Operations O Memory
Management Allows
Concurrent Use of
Mapped and Non-
mapped Address space
O 16 Mb of Main Memory Directly

A new and powerful computer has been born...
the System 83. The versatile UNIX* operating system
pilots the System 83’s raw power through a myriad of
software such as “C”, FORTRAN, PASCAL, BASIC, COBOL,
and even Networking. Step into abold new frontier with more

0O UNIX V7 configured by UNISOFT** O Full IEEE 696/5-100 Com-
patability O MC68000 BMHz Processor [0 32-Bit Data Operations
» with 32-Bit Internal Registers O 16-Bit Data

Runs in all S-100

systems.

O Year, date, hrs,,
mins., and secs.

O Uses new LS!
CMOS chip.

Addressable O 7 Vectored Interrupt Levels
O 256 Kb of RAM with Parity Per Board Slot
* UNIX is a trademark of Bell Laboratories and is supported on the

DUAL System 83 by UNISOIT
**UNISOFT is a trademark of UNISOFT Corporation of Berkeley, CA.

Baud rate.

0O DMA transfers for
output.

03 24-bits of address
supported with no
restrictions on
boundaries.

03 Can be connected
to RS-232 terminals
or modems.

0 256-bytes of FIFO
bufter for input
characters.

O RS-232 drivers and
receivers conform
fully to specification.

0O Control-S/Control-Q
protacol supported.

a Printers with ‘Buffer
full’ signal lines
supported.

O Limited synchronous
mode capability.

0O Occupies only 16
170 addresses.

OEM and Dealer pricing is available. Sales representatives in most metropolitan areas.

DUAL SYSTEMS CORPORATION

720 Channing Way « Berkeley « CA 94710 « (415) 549-3854/3890 « Telex: 172029 SPX
www.americanradiohistorv.com

system reliability/system integrity

Circle 166 on inquiry card.
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CP/M° Users:

Access IBM
with ReformaTTer™

ReformaTTer conversion software lets
you read and write IBM 3740 disk-
ettes™ on your CP/M or MP/M system.

ReformaTTer is ideal for CP/M users
who want

e Access to large system data bases
¢ Distributed data processing

e Offline program development

e Database conversion

With ReformaTTer, you have the

ability to

¢ Bidirectionally transfer complete
files between CP/M and IBM

e Automatically handle ASCIl/
EBCDIC code conversion

e Display and alter IBM 3740 direc-
tory and data

Enjoy the same advantages of main-
frame access that other ReformaTTer
users have. Customers like Upjohn,
MEM/Mars, The United Nations,
Arthur Young & Co., Sandia Labs,
FMC Corp., and Stanford University
all use ReformaTTer. So can you.

Other versions of ReformaTTer con-
version software include
CP/M < DEC (RT 11)
TRSDOS Mod. Il <+ CP/M
TRSDOS Mod. Il «+ DEC (RT 11)
Order ReformaTTer today for only
$249.

*iBM 3740 basic data exchange format. Refor-
maTTer requires one 8" floppy drive.

(415) 324-9114

TWX: 910-370-7457
467 Hamilton Av., Suite 2, Palo Alto, CA 94301
CP/M is a reg. trademark of Digital Research

IPlease send complete information on the follow-!

ling versions of ReformaTTer

12 Please send ReformaTTer CP/M < IBM. Myj
Icheck for $249 (plus 6Y/2% tax for Cal. res.)l
:r] Charge to my (] Visa [TMastercard

[ K4

1
1Signature

:Name

:Company
:S!ree!
:Cl!y
I State Zip

I Mail to MicroTech Exports, Inc. ]
1467 Hamilton Av., Suite 2, Palo Alto, CA 94301

212

June 1982 © BYTE Publications Inc

Listing 2: A graphics program written in the proposed draft form of standard BASIC.

100 | Town

110 |

120 ! Draws a picture of a town

130 !

140 | Naming the type of plotter is implementation-defined
150 !

160 Window 0, 4, 0, 3

170 !

180 Plot Town

190 !

200 End

210 !

220 Picture Town

230 !

240 Fori = 1t02

250 Forj=11t03

260 Plot House with scale(.5) « shift(i,j)
270 Next j

280 Next i

290 !

300 End picture

310 !

320 Picture House

330 !

340 Plot 0,0; 0,1; 1,1; .5,1.5; 0,1; 0,0
350 !

360 End picture

The points to be plotted are given
in user coordinates, which are spe-
cified with a WINDOW statement.
The programmer may specify the
physical size of the screen to be used,
arrange to CLIP the picture, SET the
color and line style, and use the ASK
statement to find out about the cur-
rent status of these quantities. The
GRAPHIC INPUT and GRAPHIC
PRINT statements provide text input
and output. Polygon fill can be ac-
complished by:

MAT FILL POLYGON

Complicated pictures may be built
from simple ones with PICs, which
are like subprograms. They are in-
voked with the PLOT statement
(rather than with the CALL state-
ment). As they are plotted, transfor-
mations of various types may be
made. These include SHIFT, SCALE,
ROTATE, and SHEAR, and com-
binations thereof.

www.americanradiohistorv.com

Listing 2 is a complete program for
drawing a picture of a town.

Real Time

Most BASIC users would be sur-
prised to learn that BASIC is one of
the important languages for real-time
applications, such as industrial-pro-
cess control. The reason is that it is
simple and can be provided easily on
the small machines used in such ap-
plications. Standard BASIC will in-
clude optional features, such as
parallel sections and definitions of
device interfaces, to permit this use.
This work grew out of earlier work
sponsored by the IEEE in developing
a standard for CAMAC (Computer
Automated Measurement and Con-
trol) BASIC.

A real-time program consists of
parallel sections, each of which is an
independent program unit with
respect to line numbers and iden-
tifiers. Each parallel section can
receive input from and send output to
any device specified and can ex-
change messages with other parallel
sections. A section can become dor-
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INCREASE

ANYONE CAN USE CP/M
WITH SUPERVYZ

SUPERVYZ is a revolutionary soft-
ware concept that serves as a
mediator between the user and
CP/M, requesting information in plain
English and transiating the response
into the form CP/M recognizes. Users
are led from one application to
another in a courteous and step-by-
step sequence of menus. Aided by
descriptive error messages and
computer-assisted tutoring, the
operator avoids mistakes and Is advis-
ed of the next step in a polite and
friendly manner.

1JAN 1982 SUPERVYZ Function Selection Meru
B] Accountng (A/R AP GIL PIR O/E
7) Data Base Inqury and Reportng
B8] Word Processng
9] Data Entry and Veriicaton

10) Forecastng and Panning

1] Set Current Date and Timg
2] Salect Defaul Disk and User

3] Add or Change SUPERVYZ Menus
Volume Table of Content

4] Extended
5] Fic and Disk Support Functions

EXPAND YOUR MARKET
AND LOWER COSTS

As a Dealer, SUPERVYZ allows you
to sell CP/M computers and applica-
tion software to non-technical
markets, without the added expense
of teaching the operating system.
EPIC supplies the menus or you
create your own to meet the exact
needs of your customers. Because
SUPERVYZ is compatible with over
2,000 programs and 300 com-
puters, you can bundle software from
different suppliers and SUPERVYZ
does the teaching. This eliminates
costly after-the-sale handholding.

For further information about EPIC
SUPERVYZ, call or write us today.

12.34:55 PM

Please enter the number of the desrred function [0 if none, ? for heip] | |

Thws fs the operator/machng conversauonal teat ares.

The above menus are easidy adaptabie L0 your specilic requrements.

Delouit Orve = A

i1 A ACCOUNTSMNU 1} A DATABASE MNU
t1A SUPERVYZMNU  !!A FORECAST MNU
N "

Supervyz is a trademark of
zpic Computer Corporation.
CP/M is a Trademark of
Digital Research.

Volume Table ol Contents [VTDC]

élpu@w

EPIC Jj] SOFTWARE

Detalt User = 1

1t A DATANTRYMNU 1}
11 A WORDPROCMNU 11
i

H I
1Psh | erowlormore 1}
" i

NOW SOLD THROUGH DISTRIBUTORS
IN POPULAR FORMATS
800-421-0814
DEALERS ONLY PLEASE

Circle 185 on Inquiry card.

Epic Computer Corporation
79242 Trade Street
San Diego, CA 92121
Tel. 714-685-3268 nradiohistory com
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How Standards Are Written

One characteristic of standards
work is that major points are usually
settled easily, while seemingly minor
points may take years to resolve. A
classic example is the “option base con-
troversy” in the X3]2 committee.

Most early versions of BASIC al-
lowed default dimensioning of arrays.
That is, in the absence of a DIM state-
ment, the subscripts of an array (list or
table) could range up to a value of 10.
But BASICs differed in what they
allowed for the lower bound. Some
specified the lower bound to be 0,
while others specified it to be 1. The
argument for 0 is that many elemen-
tary applications need the subscript 0,
and it should be available for those
cases. The argument for 1 is that most
arrays naturally begin with 1, and it
would be a waste of storage to allow 0
when it isn't needed. The committee
argued long and hard over this one.
Each time we voted, we tied. The OP-
TION BASE compromise eventually
emerged. The rule is this: if OPTION
BASE 0 appears in the program, the
lower bound for all subscripts is 0; if
OPTION BASE 1 appears, the lower
bound is 1; if neither appears, then by
default the lower bound is 0.

Few members of X3]2 really liked
this compromise, but the committee
supported it in the interests of getting
out the standard for Minimal BASIC.
Subsequent efforts to remove this fea-
ture failed, for the same reason.

In a radical shift, the committee
decided, five years later, to allow users
to specify lower bounds for individual
arrays in dimension statements. Thus,
“"DIM YEAR(1970:1980)" would create
a list named "YEAR” having 11
elements identified with the numbers
1970, 1971. . .1980. If no lower bound
is specified, it is assumed to be 1. Both
sides now have their wish, but it took
more than five years to achieve it.

Logistics

Meetings of standards committees
are held near where the members
work, and members take turns hosting
meetings. Since 1974, X3]2 has met 30
times. Ten of these meetings have been
in the East, nine in the Midwest and
South, and eight in the Far West.
Because we are developing the stan-
dard jointly with ECMA (European
Computer Manufacturers Association)
TC21, we hold joint meetings yearly,
alternating between the United States
and Europe. Three of these meetings
have been held in Europe.

Rotating meeting sites is required.
Often we have to choose between
alternate sites based on, for example,
availability and cost of accommoda-
tions. But one factor we always con-
sider very carefully is food. Whatever
site we choose must have good restaur-
ants. Thus we're fortunate that 20 per-

cent of the X3]2 membership works in
the San Francisco area. In Europe, the
ECMA TC21 members work in or near
London, Paris, and Venice. 1 don't
know what we would have done had
computer companies located them-
selves in remote areas that offered no
culinary delights.

By and large, the membership of
X3J2 has been stable. Representatives
from large companies sometimes
change, and some members change
employers. But, for the most part, the
members have known each other and
worked together for years. This leads
to occasional amusing incidents.

In the early days of the committee,
before individualized T-shirts became
the fad, one member stood up to speak
but instead doffed his shirt to reveal his
custom T-shirt that had the words
"BASIC Standard” on the front and
“Strings Subco” on the back. We now
take our special T-shirts for granted,
but that one brought down the house.

Another member was amused to dis-
cover a brand of toilet paper called
“Basic”; he presented this as an exhibit
to zllustrate the then-current status of
the standard.

More recently, a member of long
standing appeared at a meeting carry-
ing a large plastic goose. When the dis-
cussion deteriorated (who can be bril-
liant for six hours a day all week
long?), the goose would appear on the
table.

DISASTER

PROTECT YOUR HARDWARE

INSURAN

FROM THE UNEXPECTED.

Not to mention the unavoidable pollutants in the air.
Performance robbing dust, grime, spills and statlc electncny-.

Cover Craft Dust Covers: elp exten

your computer equipen
Perhaps that's; why m
rely on Cover Craft Dl

- $8. 95 515, 95 °

Shipping extra.

co VER CRAF Teore  “—

(1 il

-
-‘(‘” e &

PO Box 555, Amherst, NH 03031 « (603) 889-6811

214  )June 1982 © BYTE Publications Inc Circle 135 on inquiry card.

www.americanradiohistorv.com


www.americanradiohistory.com

Columbia Data’s New
Multi-Personal Computer Is

Now Ready For Business -~ ™~

With IBM Personal Computer Software And “?
Hardware Compatibility . . . For Starters. Y

COLUMBIA

DATA PRODUCTS, INC.
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Hewlett-Packard on
the professional use of personal

There’s a considerable differ
computer and one that really fits.

There are a lot of places where the
basic one-size-fits-all type of per-
sonal computer fits in really well.
But if you're like most of the tech-
nical professionals we know, you'd
rather use a tool that was clearly
designed for the job you're doing.

That’s why we’ve developed
these five very different personal
computers just for people like you.
And configured each one specif-

just like a real craftsman’s tool
fits your hand.

Now we'd like to show you, in
some detail, just what we mean.

The HI?-41.

You might remember the series
9100 engineering computer we in-
troduced in 1968 for $5000. Now,

HP 9836

ically to operate in
technical environ-
ments. To interface with instru-
ments and other computers. To
give you all the computing power
and all the high-level graphics
capability you need.

We also offer you a full range
of printers, graphic plotters, addi-
tional memory systems, input de-
vices, and communications links.
Plus over 5000 software programs
at last count.

As a result, you can practically
design your own system. And have
a personal computer that fits
your professional environment

All the power of our 9100 Series Desk-top Engineering Computer.
Now you can hold it in the palm of your hand.

able computing system. Add a
printer for hard-copy output. Or
our 128k byte cassette for mass
storage. Or add both; they’ll only
take up as much space in your
briefcase as three paperbacks.
You can even use your HP-41 as
a remote data collector, then link
it up with any HP Series 80 per-
sonal compu-
. ter via HP-IL.

by

HP 9826

for a base price of $250, you can
hold all the power of that system
in the palm of your hand.

All by itself, this hand-held
computer can help a petroleum
engineer evaluate gas or oil reser-
voirs. Or help civil engineers do
critical computations
in the field.

Add the new
Hewlett-Packard
Interface Loop
(HP-IL), and you
can turn your
HP-41 into a
powerful, port-

www.americanradiohistorv.com

The HP-85.

Complete with an integrated
tape drive, printer and CRT, this
typewriter-size system fits easily
in a crowded work area. Where
you can use its impressive number-
crunching power any number of
ways. For waveform analysis. Re-
gression analysis. Linear
programming,.

Add the HP-IB interface,
and you can control u
to 14 instruments simul-
taneously. Add our Data
Communications Pac and
you can tie into another
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computers.

ence between the one-size-fits-all

on-site computer, a major data net-
work, or a national timesharing
service.

You can even use this portable
- machine to do all these same jobs
out in the field. And more.

The HP-87.

The HP-87 sets a new level of per-
formance for personal computers
in its price range. You get built-
‘in screen graphics, up to 544k
bytes of RAM, and an 80-column
integrated CRT. Plus the same
flexible I/O structure for control
applications as the HP-85. Be-
cause of its extended memory, you
can take advantage of a VisiCalc®
PLUS worksheet with up to 16,000
cells. And since the HP-87 has a
‘built-in HP-IB, it’s easy to add in-
struments, disc drives, printers,
lotters, and even a graphics tab-
et. To give you even more to work
with, t%xeres an optional CP/M®
module. And all applications devel-
oped for the HP-85 in BASIC are
upward-compatible to the HP-87.

The HP 9826.
Designed to handle high-speed

. data acquisition
and tests, the
9826 has a pow-
erful MC 68000
CPU, a built-in
flexible disc, up
to 2 megabytes
of read/write
memory, and
power-fail pro-
tection. Plus a
built-in HP-IB in-

Qur 7470 Plotter. One of many peripherals
that help make our personal computers really personal.

11 g s

terface and a var-
iety of other inter-
face cards, so
you're free to con-
centrate on test-
ing, Instead of sys-
tem configuration.
_ To give you even mlore flexibil-
ity, you can run applications in
HP-enhanced BASIC, Igﬁor-
Pascal. We've also built a CRT
display with advanced graphics
into the system, so you can see
and interpret your data the in-
stant you get it. And since every-
thing about this system is built
for speed, we've developed a spe-
cial rotary control knog that lg,ts
you edit programs, calibrate instru-
ments, and control motor speed,
all with fast analog inputs.

The HP 9836.

This full-function workstation
does it all: design, computation,
and high-speed testing. Because it
ives you all the high-performance
eatures of the 9826. And then
some. With the 9836, you get a
big, easy-to-read CRT. So-
phisticated graphics capa-
bility. Two flex-
ible disc drives.
Room for up to
two megabytes
of memory.
And an even
longer list of
engineering
software and
peripherals to
choose from.
And those

HP-IL

VisiCalc® is a registered trademark of VisiCorp.

s ==l

are just the five
personal compu-
ters we've devel-
oped for technical
“professionals; we
also make a full
range of person-
al computers for business
professionals.

So. Before you decide to adapt
your routines to fit the needs of a
one-size-fits-all computer, we think
you should get in touch with us
first. And see what it’s like to
have a personal computer that
really is personal.

Come and try them out at our
Productivity '82 seminar in your
area. Just watch your local news-
paper for details on Productivity
’82, or return this coupon.

Hewlett-Packard
| 1820 Embarcadero Road, Palo Alto, CA 94303

I'dlike to see which ofiourpersonal computers

fits the way I work best. Please send more

information on these models:
O HP-41 J HP-85 JHP-87 Q HP9826
| O HP9836

| Name

Title

| Company

| Address

| City/State/Zip

17136

HEWLETT
PACKARD

@

A wide variety of interfaces for technical environments, including

TCG-203

CP/M* is a registered trademark of Digital HP-IB, HP-IL, RS 232, GPIO, and BCD.

Research, Inc.

Please Circle The Product/Products for Which You Would be Interested in Receiving Information:
HP-41—CIRCLE 213  HP-85—CIRCLE 214  HP-87—CIRCLE 215
HP-9826 —CIRCLE 216  HP-9836 —CIRCLE 217
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mant upon reaching a WAIT state-
ment and be awakened when some
specified event or condition has oc-
curred. Within a parallel section, all
the usual BASIC statements may be
used, including subprograms. Of
course, there must be a supervisor
program behind the scenes that at-
tends to all message passing and
scheduling.

As with BASIC in general, an ex-
ample program that illustrates all of
the features of real-time BASIC
would be prohibitively long. Just a

hint can be gotten from this simple
example:

320 PARACT RIG1

330  WAIT TIME 17+60+60

340 PRINT “Time to go home.”
350 END PARACT

This parallel section will “hang” until
61,200 seconds have passed since
midnight; it will then “wake up,”
print the message, and then loop back
to the WAIT statement until S p.m.
the next day.

COMPUTER FORMS

AND SUPPLIES

turion/Warex/EDS ¢ Cimarron ¢ C

WE SUPPORT MORE
SYSTEMS WITH FORMS
THAN ANYONE!

Accounting Plus * Aipha Micro  Apple Compuler . BPI Syslems . Broderbund * CADO » Cen-
o C

e ¢ D.B. Soft-

ware * Dakin-5 » Data Train » Denver Sollware Company * Designer Software  Digilog
Durango ¢ Datamost ¢ Dynabyte ¢ IBM 5120  IBM Sys 32/34  IMS ¢ insoft ¢ LIBRA * MCBA «
NEC  Northstar * Open Systems ¢ Osborne » Peachtree * R & B Systems ¢ Radio Shack *
Rocky Mountain Software ¢ Serendipity  Shasta * (SSG) * Systems Plus ¢ Taranto ® TCS
The Bottom Shelf « Van Data * Vector Graphic » Wang

PLUS 86 MORE!

@ j~——-mmmmm—————msmSTm—eo—e oo

weV" DISKETTE’S
SPECIAL THIS MONTH
ONLY!

BUY TWO BOXES OF
DISKETTES AND RECEIVE
A $10.00 COUPON GOOD ON
ANY PURCHASE OVER $50.

CHECKS * STATEMENTS
CUSTOM FORMS » W-2'S .
INVOICES » STOCK TAB
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2

IN CALIFORNIA
| 800-552-8817

8384 Hercules Street
La Mesa, CA. 92041
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800-854-2750
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Fixed Decimal

An optional fixed-decimal module
allows programmers to specify that
all numeric variables and expressions
be fixed decimal. Of use to data-pro-
cessing programs, it can be invoked
by an option statement. For instance:

OPTION ARITHMETIC FIXED*8.2

specifies that fixed-decimal arithmetic
is to be used and that all variables (ex-
cept those declared otherwise) must
permit eight digits before the decimal
point and two digits after.

Individual variables may be de-
clared to have precisions other than
those prescribed in the OPTION
ARITHMETIC statement by using
the DECLARE statement. For in-
stance:

DECLARE NUMERIC
national__debt*15.2

would allow values up to a penny less
than 1 quadrillion dollars.

Editing

Although legally not part of the
standard, an optional module will
suggest forms to be used for the
editing operations often associated
with BASIC programs. These include
LIST, EXTRACT, DELETE, and
RENUMBER.

Summary

For several years now, BASIC has
been the de facto standard-pro-
gramming language for small com-
puters (and in Europe, for business
computers as well). Finally, the de
facto standard is about to become
standardized. Far from holding back
innovation, the proposed draft stan-
dard will be a major force in keeping
software up to pace with hardware
advances in the eighties.m

References
1. American National Standard for the Pro-
gramming Language Minimal BASIC,
X3.60-1978. ANSI, New York, 1978.
2. Kurtz, Thomas E., '‘Basic,"” from History
of Programming Languages. Academic
Press, 1981, pp. 515-549.
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NORTHSTAR
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New low price onthe incredible Advontoge . Your choice
GDOS ond Basic. or GCP/Mm $229. Let us burn and test your
Horizon or Advonrage ond we'll bock it with our own fost

wOIronty service.

COMPUTERS

e

XEROX \/
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Software Review

App-L-ISP

Jeff Bonar and Steve Levitan
Computer and Information Sciences Department
University of Massachusetts
Ambherst, MA 01003

In a previous article (see “Three Microcomputer
LISPs,” BYTE, September 1981, page 388), we discussed
three implementations of LISP developed for Z80
microcomputers running under the CP/M operating
system. Here, we discuss App-L-ISP, a version of LISP
developed for the Apple II. The Apple is based on MOS
Technology’s 6502 microprocessor, which has a smaller
instruction set than the Z80. The Apple is far more
popular in educational settings than CP/M-based Z80
machines. We believe that LISP can be used successfully
in many of these educational settings.

Within this article, we wish to address these questions:
What compromises, if any, were made to fit App-L-ISP
“onto” the 6502 microprocessor? How well is App-L-ISP
integrated into the Apple environment? Is App-L-ISP
suitable for the novice?

This article follows the format of our earlier article.

Data Types in App-L-ISP

App-L-ISP supports a very limited set of data types. It
provides atoms, lists, and 16-bit integers. Strings may be
simulated using the PACK and UNPACK functions.
These functions allow a string to be represented as a list
of single-character atoms. For example:

(PACK (A BC D))==> ABCD
(UNPACK WXYZ)==> WXY Z)

The double quote () is used to delimit atom names that
contain characters that might otherwise be misinter-
preted. For example:

(UNPACK '(WXYZ))==> an error,
UNPACK expects an atom
(UNPACK ""(WXYZ")==> ("(WXYZ")

The last example yields a list of seven single-character
atoms, the second of which is the open-parenthesis
character.

App-L-ISP has an ASSOC function for manipulating
association-lists (often called a-lists). An association-list
has the following structure:
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At a Glance

Name
App-L-ISP, version 1.7

Language
6502 machine language

Type Computer

LISP programming Apple Il with at least 48K

language bytes of memory: at least
one disk drive

Manufacturer

Datasoft Inc. Documentation

19519 Business Center Dr.

Northridge, CA 91324

68 pages in 3-ring binder,
includes a copy of LISP by
Winston and Horn

Price

$124.95 Audlence
Educators, college

Format students. language

5V%-inch floppy disk

enthusiasts

( (key-1 value-1)
(key-2 value-2)

(key-n value-n) )

(SETQ FRUIT ‘((APPLE

The call (ASSOC key-i a-list) will return the value-i
associated with key-i. For example, given the following;:

RED)

(BANANA YELLOW)
(MANGO ORANGE)

(PLUM

we have:

PURPLE) ))

(ASSOC 'MANGO FRUIT)==> (MANGO

ORANGE)

Traditionally, LISP property lists use association-lists.
App-L-ISP does not have a property list associated with
each atom. Instead, to use a property list, you must bind
an association-list as the atom’s value.

www.americanradiohistorv.com



www.americanradiohistory.com

FMS-80. THE TWO DOOR
DATA BASE PLUS

Door # 1: Reports you’ll use today.

Door #2: The sky is the limit.

‘ N Je’ve split the proven, best-

selling FMS-80 micro data
base manager into two parts. And
we’ve split the price.

Part one (FMS-81) gives you the
essential file and reporting features.
You can quickly create programs
with input questions a clerk can
understand, and with reports a man-
ager can use.

And FMS-81 with its new manual,
is sO easy to use, you’ll be generating
reports the first day. FMS-81 sells
for $495.

Part two (FMS-82) has all the
fancy stuff. Including an Extended
File Maintenance language that lets
you perform virtuaily unlimited
manipulation on up to 19 different
data files simultaneously.

Using FMS-82, you or your com-
puter dealer can make FMS-80 do
Jjust about anything. FMS-82 sells
for $495.

Naturally, FMS-82 is fully com-
patible with all the files and func-
tions you generate with FMS-81.

FMS-81 is so useful, it might
seem like you’ll never need FMS-82.

But as you expand your use
of computers, isn’t it nice to know
it’s there?

The FMS family runs under
CP/M,MP/M, CDOS, and Turbodos.
Call or write today for a brochure
detailing the extensive capabilities
of the Two Door Data Base Manager,
and the name of your nearest dealer.

You’ll be impressed.

www.americanradiohistorv.com

1120 San Antonio Road
Palo Aito, CA 94303
(415) 969-7047

a o/ product
DJR Associales. Inc.
2 Highland Lance
North Tarrytown,

NY 10591

FMS-80. FMS-81. FMS-82

M DJR Associates
CP/M,MP/M TM Digital Rescarch
CDOS T™M Cromemco
Turbodos T™M Software 2000, Inc.
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how the

Data Princess

Quéen

a tale about ACCESS/SO from Friends Software

Princess DataStar! had a lot
_ of magic powers. She could
{ |manipulate huge amounts of
data fast and accurately. She
could create forms and help pro-
|| duce personalized mailings. 1 But
iA Princess DataStar could not
it | write reports. And this made her
| |sad. What good was all that
!|data if she had no easy way
| | to answer questions about that
i data? Princess DataStar cried
and cried. Y One day, a handsome young man suddenly
appeared. "Don't cry, princess,” he said with a bow.
“My name is ACCESS/80 Report Writer. I can generate
reporls directly from your existing files—and, I might
add, from any other files in in-
dustry standard ASCII character . oy .
format.” | “You can?” she asked. "
“How?” { “Its simple. Even a ) S M
non-programmer can use me
to quickly generate virtually
any report using just one L| AL
easy-to-write statement that "Qi
resembles ordinary English. |_“oi Vs
I can be used for a myriad of ' =
applications. I'm field-proven and I'm easy to upgrade.”
1“You're so powerful!”she cried. “You must be expensive.”
.9 “Not at all-I'm only $295,” he
smiled. “Princess, add my powers
to yours and you'll be a data
queen.” Y “I will” said Data
Star lovingly. “ACCESS/80 Re-
port Writer, you're the answer
to my prayers.” 1 Moral:

If you have data, you need ACCESS/80.

A(j(éEBSSS/SO works with /ag z;oso $75 Trial Offer
and 8085 microprocessors with the
CP/M?Z operating system. Try ACCESS/S0 for 45

days for only $75. You can
apply this fee to your
purchase.

ACCESS/80 Report Writer
produces multiple reports, including
sublotals and cross-tabulations, from
a single pass over your data files —

all without programming.
ACCESS/80 Applications
Development Tool lets you develop
programs up to 50 times faster than with
BASIC.

ACCESS/80 Information
Management System offers full-
screen data entry and update.

Excellent documentation: easy-to-read
Primer, Manual, and Relerence Card.

ACCESS/86 too: for 8086-8088 micros
with CP/Mg62

Dealer opportunities: minimum
investment, maximum return. Dealer
package includes sell-running demo.

1. Registered trademark of MicroPro
International Inc.

2. Registered trademark of Digital
Research, Inc.

FRIENDS
SOFTWARE

P.O.BOX 527 - BERKELEY, CA
94701-0527 * (415) 540-7282
TLX:172 029 » ANS: SPX-SRFL
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Functions and Arguments

In App-L-ISP, atoms have two values: one used to hold
a function or special form, and the other used to hold a
normal value. The SET and SETQ functions bind an
atom’s normal value while DEFINE and DEFINEQ bind
the functional or special form value. (The . . . Q form
automatically quotes its atomic argument.) The function
GETD retrieves a functional value, which is itself an
S-expression representing a function or special form.

Anything printed immediately after
a Control-D will be treated as an
operating-system command.

App-L-ISP allows users to create LAMBDA (call-by-
value), NLAMBDA (call-by-name), and MACRO forms.
LAMBDA forms evaluate each actual argument and bind
the results to corresponding formal arguments.
LAMBDA forms cannot have no-spread parameters;
each actual argument is bound to a single formal argu-
ment. NLAMBDA forms, on the other hand, do not
evaluate their arguments. Instead, they bind the actual
argument list to a single formal argument. Consider the
form FIRST-REST, for example:

(DEFINEQ FIRST-REST
(NLAMBDA (ARGS)
(LIST (LIST 'ONE
(CAR ARGS))
(LIST "TWO
(CDR ARGS)) )))

Running this form, we have:

(FIRST-REST HELP I AM STUCK IN THIS
MACHINE) ==
((ONE HELP) (TWO (I AM STUCK IN THIS
MACHINE)))

Notice that nothing after the form name is evaluated.
Also, all the actual arguments of the form are passed into
the formal argument ARGS. MACRO special forms are
also available in App-L-ISP. As explained in the earlier
article, MACROs allow manipulation of the complete list
expression that invokes the MACRO.

Control Structures

Sequential evaluation in App-L-ISP is specified with
the PROGN or PROG forms. PROGN sequentially
evaluates its subexpressions, returning the results of the
last subexpression evaluation. For example:

(PROGN (SETQ Z (+ 3 4)) (PRINT (CAR *(A B)))
(»Z5))

binds 7 to Z, prints A, and returns 35.

Circle 241 on inquiry card. e==p
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Check out a real data base
management system.

integrity: an ack you'
1. ‘:‘a“oaneous data emtry: 277 you 'O:L‘;tan n case

For further

information

contact:

InUS. i j ’

IgE-USA ISE is an international
350 West Sagamore Parkway consortium of the world's

West Lafayette, IN 47906 leading consulting
Tel: (317) 463-2581 - - 4 and software firms,
TWX: 810-342-1881 representing over 5,000

In Switzerland and Austria: : : professionals around
I B e ADVORGA SwiTzeranp  Professionals know the difference. T "0 CE

ISE-CEGOS Morgartenstrasse 6

Tour Chenonceaux CH-6003 Luzern ch “ ) f
204, Rond-Point du Pont de Sevres Tet: 041_23u213r60/61 If you can't answer "YES" to these questions, send for our

92516 Boulogne Billancourt Cedex comprehensive booklet, “How to Evaluate and Select a Data

Tel: 620-61-04 :géh;A%}'(Tgrlld Ireland: Base Management System.”
In Germany: Rochester House MAIL TO: Your local ISE affiliate. 4B 222

~E-ADV/IORGA GERMANY 33 Greycoat Street Name. Title
Lothstr. 19 London SWIP2QF

D-8000 Munich 40 Tel: 01-828 7744 Company

Tel: 089-192 071/4 Elsbiliaral Ac.jdrnu :

fn Sweden: ISE-INTERNATIONAL City State Zip.
ISE-DATEMA SWEDEN 350 West Sagamore Parkway Phone.

Box 1056 West Lafayette, IN 47906 [areaicede) (ext)
Huvudstagatan | Tel: (317) 463-4561 Z80 is a registered trademark of Zilog; PDP-11 of Digital Equipment Corp;
171 2] Solna TWX: 810-342-1881 CP/M of Digital Research; UNIX of Westem Electric; PCDOS of IBM.

Please look for us at the NCC Booth No. 3745 and Booth

. No. 52%, Computerama, Toronto.
ricanradiohistorv.com
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Listing 1: COUNT-DOWN illustrates the use of the GO and
RETURN forms to decrement the local variable COUNT and
then end the evaluation of the PROG.

(DEFINEQ COUNT-DOWN
(LAMBDA ()
(PROG (COUNT) COUNT is a local variable
(SETQ COUNT 10) initialize COUNT
LOOP the top of the loop
(PRINT COUNT)
(SETQ COUNT (SUB COUNT 1))
decrement COUNT
(COND ((> 0 COUNT) (RETURN ‘BLAST-OFF))
(T (GO LOOP)))
test and either exit or
branch back
»

PROG also evaluates its subexpressions sequentially,
but has a number of other features used to construct
loops. The subexpressions of a PROG can be either
regular expressions to evaluate, an atom that is used as a
label, a GO form, or a RETURN form. Regular expres-
sions are evaluated sequentially, as in the PROGN. A
GO form takes a single atom as an argument and causes a
branch to the corresponding label. A RETURN form
takes a single expression as an argument and causes the
PROG to return with the results of evaluating the argu-
ment. PROGs also allow you to declare variables local to
the PROG body. These local variables are initialized to
NIL upon entry to the PROG and restored to their
previous values when the PROG returns. To see how this
works, refer to the function COUNT-DOWN in listing 1.
(Although App-L-ISP does not have a comment conven-
tion, we have added annotations in italics.)

App-L-ISP also has the COND, AND, and OR forms.
COND is nonstandard in an inconvenient way. It will
return NIL if no tests are successful. This makes debug-
ging more difficult than if the COND complained when
no test was satisfied. The only predicates in App-L-ISP
are > (greater than), EQ (equal to), and # (is the argu-
ment a number?). Although this is all you really need to
determine the expressions to evaluate, such a limited set
is an inconvenience.

User Environment

One of the advantages that the writers of App-L-ISP
have, as opposed to the writers of Z80 LISP, is the stan-
dard Apple hardware. Unlike Z80 systems, where
“CP/M compatibility” is only an ideal at best, an Apple
is an Apple. Unfortunately, the editor provided with
App-L-ISP does not take advantage of any special fea-
tures of the Apple.

The editor provided, however, is the best we have seen
for a microcomputer LISP. It is a “structure” editor,
which means it provides commands that deal explicitly
with the list structure of programs and data. Instead of
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A Advance to next element of the list you are editing.

D Down to the first subelement of the current element. The
current element must be a list.

B Back up to previous element.

R < S-expression> Replace current element with
< S-expression>.

X <S-exp1> <S-exp2> Exchange all occurrences of
< S-expl> with <S-exp2>.

DEL Delete current element.

| <S-expr> Insert <S-expr> after current element.

LI Add a set of parentheses around the current element.

RE Remove a set of parentheses from around the current
element.

< Group items into a list. After typing ‘<", type "A" until the
last element to be grouped is the current element. Then
type ‘> "' to close the list.

PRE < S-expr> Insert before the current element.

PP Pretty print entire list being edited.

T Go to top of list, the first element.

EX Exit the editor.

C Display the disk catalog.

E <S-expr> Edit list specified by < S-expr>.

S < S-exp1> <S-exp2> Save the expressions in list
< S-exp1> on file <S-exp2>.

L <S-expr> Load expressions from the file <S-expr>.

H Help. Display the list of edit commands.

Table 1: The Editor commands available in App-L-ISP.

dealing with characters, the commands operate directly
on S-expressions. For a list of the editor commands, see
table 1.

The beauty of a structure editor is that you can “cut
and paste” pieces of lists (or functions) without destroy-
ing the rest of the list. This kind of editor is tricky to use
at first, but after a short while becomes well worth the ef-
fort.

We had several problems using the editor. The Help
function only returns a list of the command names, with
no explanation. The pretty print function does not gen-
erate end-of-line sequences at the right edge of the screen;
instead, it counts on the Apple hardware to “wrap” to the
next line, This is annoying to read on the screen and im-
possible to use with a printer.

The most serious problem we had was that the editor
redefines global variables. For example, our atom “LC" in
the timing tests was clobbered by the editor. This prob-
lem took several frustrating hours to locate. Normally,
this problem is avoided by using lambda-bound variables
or PROG local variables. Even when global variables are
necessary, they should be given distinguishable names.
For example, many LISP systems put an asterisk (*) as the
first character of any global variables that the system will
modify.

Error Handling

Two types of errors occur in App-L-ISP: “fatal errors”
and “error traps.” Fatal errors are SYS ERR, MEM FULL,
and FORMAL ARG ERROR. These all cause a graceful
return to the supervisor. You should then save any un-
saved functions and restart App-L-ISP. The fatal errors
are caught in such a way that system functions—in par-
ticular, SAVE—are still executable.
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The Butcher, Baker,
Candlestick Maker

® They have onething in common
— computer business management.

Small businessmen, from all
walks of life, have invested in so-
phisticated microcomputers, but,
until now, have had to be satisfied
with modified accounting software.

® Great Plains Software — a
company with an eye on the future
— created an easy to understand
accounting/management software
system which expands as the busi-
ness grows. Flexible, quick re-
sponse software developed on a
hard disk providing in-depth pro-
gram opportunities.

® Great Plains Software features
immediate response at your finger-
tips. You’ll get a complete data
base of every journal entry posted
during fiscal year, a CRT display of
accounts payable, accounts receiv-
able with customer and vendor
records. And along with budgeting,
payroll and inventory, there’s a

Circle 206 on inquiry card.

built-in password security system
that keeps all data confidential.

® Easy to follow documentation
includes step-by-step instructions
with cross reference screen displays.

@® Your computer store has the
details on Great Plains Advanced
Software Systems. For personal
service, call (701) 293-8483.

Great Plains Software
123 15th Street N.
Fargo, N.D. 58102

(701) 293-8483

Visit us at Comdex, June 28-30 in Atlanta City

www.americanradiohistorv.com

OVERALL
~ Password privacy system standard
— Written in UCSD Pascal*
— Hard disk oriented
*TM UC Regents

G/L

~ All entries on line entire fiscal year

- Flexible format financial statements
Comparative income statements

A/R

- Up t0 9999 customers
Profit by customer, customer type,
salesman and state

- Open item or balance forward

~ Instant screen inquiry

— Automatically posts to G/L

A/P

- Up to 9999 vendors
Instant screen inquiry

- Automatically posts to G/L

PAYROLL
- Up to 9999 employees
Up to 25 deductions per employee

| — Withholding computed

- Prints W2, 941 & checks

INVENTORY

- FIFO, LIFO, standard cost,
welghted moving average or serial
number valuation

~ 5 price levels per part

- Concise report including profit by
part and line

- Point of sale “cash register”
program included
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Wizard-BRP0O

BUFFERED PRINTER OUTPUT

Allows new-task input while old-task prints out.

STOP WAITING FOR SLOW = Fully compatible with most
PRINTER OPERATION Apple Il expansion boards
WIZARD-BPO is a parallel ™ Fully compatible with most
printer interface that lets you  Apple software including
use your Apple while data Applesoft BASIC®, Integer
from a previous operation BASIC*, CP/M, Pascal, etc
is being printed. No more = Low power consumption
wasting of your precious for cool reliable operation
time while your printer prints. ® Leads soldered directly
The WIZARD-BPO contains a into board for reliable

16K byte “character buffer” operation

that may be expanded to 32k ® Many formatting features
bytes of character buffering. ™ Two-year factory

It accepts data at the Apple’s  replacement Warranty
rapid transfer rate, stores Backed by the world's #1
the data and feeds it to your  independent manufacturer of
printer at the rate the printer peripheral controllers

can acceptit. Available at all fine
» Fully compatible with all  Computer Stores $179.00

Apple Il and Apple Il Plus*  Tejephone (800) 854-8737
computers

% 9 UIESPER LD

SUBSIDIARY OF WESPERCORP

*Registered Trademarks of
Apple Computer, Inc.

The error traps are EVAL ERR, LIST ERR, ATOMIC
ERR, SUBR ERR, and NO LABEL ERR. These all invoke
the error handler. The handler prints the error name, the
current value in the evaluator, and the offending expres-
sion. It then allows you to take one of three actions. You
can simply restart the supervisor, using the LISP function
RESET {(not the Reset button). Also, you can tell the
evaluator what value to return from the error expression,
using the RETURN function. The system then continues
execution from that point, using the new value. You can
also ask for a history of execution with the function
BAKTRACE, which prints the stack of functions that
have been invoked on the way to the error. This is the
cleanest error-handling system for the microcomputer
LISPs we have seen.

In addition to calling the error handler on an error
trap, user functions can invoke the error handler by call-
ing the function BREAK. You can also stop execution of a
function and invoke the error handler from the keyboard
by typing Control-B.

The editor and error handler in App-L-ISP together
provide a reasonable environment for developing and
debugging programs. This is one of the main advantages
to using a LISP system in the first place.

User Interaction

User interaction in “immediate mode” suffers from the
same problems we observed in the other microcomputer
LISPs. The same prompt character, “%$”, is used to
prompt for the first line of an expression and all subse-
quent lines. This makes it easier to mismatch parentheses.

Another problem is that the normal print function
makes no attempt to format its output. Atom names can
get split between two lines, making the results difficult to
read.

Saving and Restoring Programs

The form (SAVE < S-expl> < S-exp2>) saves func-
tions to the disk. The value of <S-expl> is taken as a
list of names of functions to be saved on the disk. The
value of < S-exp2> is taken as the name of the file to use.
Only the functions named in the list of <S-expl> are
saved. If the file already exists, it is then overwritten.

Functions are loaded from the disk with the form
(LOAD < S-exper>), where the value of <S-exper> is
taken as the <file-name>. Whenever this function is
run, an atom named % < file-name> is generated. The
system then binds a list of all the function names loaded
to this atom. This list is then available to be used in sub-
sequent SAVEs.

No provision is made for internal image or binary disk
files. The Apple disk operating system (DOS) treats the
LISP files as text files.

Program Input/Output

The function (IN= < S-exper> ) is available to redirect
the data source for the input functions to be the file
whose name is the value of < S-exper>. READ will read

Circle 465 on inquiry card.
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The UniFLEX™
Operating _
System 4
extracts

from the 8 bit 6809 microprocessor allowing it to
outperform many 16 bit systems

With the UniFLEX™ Operating System, the
8 bit 6809 microprocessorcan

perform as well as larger CPUs in a multi-
user, multi-tasking environment.

Independently developed from the
ground up, UniFLEX™ closely modeis the
features found in the UNIX™ Operating
System. And intwo years of use, UniFLEX™
has proven the abilities of the 6809 to
perform large system functions when
incorporated into a properly designed
mainframe.

Some of the features supported include:

« full mutti-user, multi-tasking capabilities

o hierarchicalfile systems

¢ deviceindependent /O

» four Gigabyte disk capacities

« fullfile protection

» inter-task communication via pipes

¢ |/Oredirection

» task swappingforefficient memory
usage

¢ fullrandom-accessfiles

 comprehensive shellcommand
language

« foreground-background jobs

 electronic mail and printer spooling

» system accountingfacilities

The support software currently available

for use underUniFLEX™ is extensive.

Asampling of the programs available

includes:

« native C compiler (full
implementation)

¢ native Pascal compiier

e FORTRAN 77 ANSI Subsetcompiler

o COBOL compilerwith ISAM files, Report
Wiiter & Sort/Merge

» Extended BASIC interpreter

e Extended BASIC precompiler

o text editing and processing software

« enhanced printerspooler

» variety of absolute and relocatable
assemblers

+ debug and diagnostic packages

Technical Systems Consultants, Inc. also
offers aline of single user FLEX™ software
products for 6800 and 6809 processors.
Forthose having an absolute needfora
16 bit processor, UniFLEX™ will be avail-
able through OEM Iicensing arrange-
ments forthe 68000 microprocessor.
Please call orwrite for additional
information onindividual products or
OEM licensing arrangements.

UNIX™ is a trademark of Bell Laboratories.
FLEX™ and UniFLEX™ are trademarks of Technical
Systems Consultants, Inc.
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@ f technical rystems
consultants, inc.
111 Providence Road

Chapel Hill, North Carolina 27514
(919) 4931451
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any single valid S-expression and return it as the value of
the READ. READA will read a single atom or the single
characters open-parenthesis and close-parenthesis.
READC will read a single character; it does not wait for a
carriage return.

Similarly, the function (OUT= < S-exper>) controls
the destination of the functions PRINT, PRIN1, and
PRIN2. PRINT outputs one S-expression followed by a
carriage return. PRIN1 outputs an S-expression, remov-
ing double quotes from atom names. It does not print a
carriage return. PRIN2 is like PRINT, but does not print
a carriage return.

The forms (OPEN < file-name>) and (CLOSE < file-
name > ) create input/output (I/0O) buffers in memory for
disk transfers and clear those buffers, respectively. These
are necessary to allow for file 170. Although we tried
several different schemes, we could not get file [/O to
work.

The forms (IN¥ <N>) and (OUT# <N>) also
redirect 1/0. These specify a slot number, <N>, on the
Apple interface bus. OUT# < N> causes data to be sent
both to the screen and to the device in slot N. IN# 0 and
OUT# 0 reset input and output to normal operation,
respectively. If no device is present in the slot specified
(except for 0), the system will hang.

Space Management

The NEW and MEM functions allow an App-L-ISP
user to control space management. NEW clears all but the
predetined forms from memory. MEM explicitly invokes
parbage collection and returns the number of free bytes in
memory.

[t is not clear how App-L-ISP actually manages space.
Normally, we would not have complained about this lack
of information, as the typical LISP programmer need not
be concerned how space is managed. The App-L-ISP

manual devotes three appendixes to this subject, how-
ever, and none of them is very clear.

Interaction with the Apple

App-L-ISP provides a number of features for interact-
ing with the Apple and Apple DOS. Unfortunately,
many of these features are not well explained. For exam-
ple, App-L-ISP provides PEEK and POKE functions, but
it is not at all clear which memory locations are useful or
available to the user. Similarly, it has a CALL function
that will execute machine code at an arbitrary address,
but there are no instructions about where you could put
your own code or what system code might be worth call-
ing.

As in Apple BASICs, anything printed immediately
after a Control-D will be treated as an operating-system
command. This capability seems quite useful to us. Some
of the more common operating-system commands are
also duplicated as functions. For example, (CATALOG)
and (PROGN (PRIN1 ""<Control-D>") (PRINT
'"CATALOG)) have the same effect.

App-L-ISP also includes functions to use the Apple
tone generator and graphics.

Documentation and Library Software

As we have alluded to in several places, the documen-
tation for App-L-ISP is far too sketchy. The software is
distributed with a small manual and a textbook (LISP by
P. H. Winston and B. Horn, Addison-Wesley, 1981). The
manual claims only to contain “synoptic descriptions ot
the commands available in App-L-ISP.” Users are ex-
pected to use the manual as a supplement to the textbook.
To support this, App-L-ISP is distributed with a set ot
App-L-ISP functions that, it is claimed, emulate a num-
ber of the MACLISP functions used by Winston and
Horn.

..—_=— Saturn Navigator
now A2-3D1 licensed!

Yes, SubLOGIC's A2-3DA Saturn Navigator is now available as a complete
package, incorporating all of the graphic routines necessary for a successful
flight from earth to Saturn. If you’ve been looking for a realistic 3D space flight

“Apple” is the registered trademark of Apple Computer Inc.
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simulation, this is the one for you. / For the Apple Il plus
or Apple li with Applesoft ROM. 48K. $34.95.

See your dealer!

susLOGIC

Communications Corp.
713 Edgebrook Drive
Champaign, IL 61820
(217) 359-8482
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BUSINESS FORM PROCESSING
Application Memo #1: INVOICES

REPORTS
] Now there’'s a way to quickly automate
SRt CRISCTEE E\E(%E/{}’Q%Luins/nn spgcific areas of your businesg ...using
st e o CUSTOMER existing forms. In a single session you can
AT emulate a standard invoice on a personal
protvri el L > O—IN ————  computer (as shown onside). Automatic
P vl filling, calculating and data checking
e Y &A[‘,HUEI%TE% features to speed error-free processing. It's
— called Business Form Processing, a brand
: new concept in desktop computing.
[ ] Producing management reports that
SALES BY used to take days now takes minutes. Just
PRODUCT specify which items contained within your
form are to be sorted, sub and summary

totalled. Each report as shown took only

[ minutes to specify, and minutes to produce.
%ITLI\(”I#\\(IENTUHY It's the combination of the easy-to-use

reporting facility with its powerful forms
emulator that makes VersaForm more than
—_ 7 justadatabase.

MONTH'S RESULTS You can use existing forms. With

= BY SALESPERSON a simple output formatting module,
OthEl' UEI'SEFDI‘I"I‘I USEE. VersaForm lets you overprint processed
information to a pre-printed form, or to
* Pu rchage Ordgrg MAIL LABELS blank paper that becomes its own custom
¢ Professional Billing :

form. It.even cgstomizgs your output to
S |nventory Ledgers your printer's line spacing and number of
e Job Costing

characters per line, and can omit confiden-
® Personnel Records

Send for Application Note INV-01

tial data from final customer drafts.

If you have a form, we've got the system
and solution to higher productivity. Visit
your local computer store where Apples
are sold.

< Business
\Vqll/ﬁ Form
i\ﬁﬁ Processor
Applied Software Technology
14125 Capri Drive

) . . Los Gatos, California 95030
Hard Disk versions available (408) 370-2662

Circle 32 on inquiry card.
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Stackworks Forth Means . ..

Fast Development

Stackworks Forth is more than a language-
itis a complete approach to Z80 software
development. A full, extendable interpreter-
compiler producing compact code, optionally
ROMable to under 2K, Stackworks Forth is as
fast as compiled Fortran, as easy to use

as interactive Basic.

Completely /O compatible with CP/M,
Stackworks Forth is a simple, self-contained,
stack oriented system allowing high level
development and instantaneous debugging and
modification of complete end user oriented
programs. Stackworks Forth is fast and its
threaded list structure offers production code
approaching and in many cases exceeding the
compactness of equivalent assembly code.

Stackworks Forth is ideally suited for rapid
software design with immediate testing
capability, for applications in robotics,
hardware development, process control, any
field with a need for Stackworks power.

Stackworks Forth Means Power

Stackworks Forth means compact production
code, high speed, high level coding, fast on-
the-spot debugging, in-line assembly code
capability, simplicity of structure, and more.. ..

Forty-Five Dollars provides the user with a
complete, fully documented system for Z80 CP/M
software development (includes 16 bit, 32 bit,
and 13 digit BCD math routines).

Option B adds the Stackworks Forth assembler
and debugger to the base package and includes
tutorial for a total of $80.

Option C includes the above with ROM option
and source code for creating modules in as
little as 2K bytes and allows unlimited in-
house use of Stackworks Forth for $400.
Commercial users are invited to inquire about
additional Stackworks Forth licenses.

Option D provides Option B software and the
Xedex Baby Blue add-in board for the IBM
Personal Computer for a total of $600.
MasterCard, Visa, or American Express call

800/457-4544 or write The Stackworks, 1414 E
University, Box 1596, Bloomington, IN 47402,

A\
g,\gg‘\@

Stackworks Forth for both CP/M-86 and DOS on
the IBM Personal Computer . . . in development.
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ARERES i e e Sn s
Expression evaluated by TESTER Counts
LC 119
DC 162
BIGCAR 258
BIGCDR 256
‘(HAS-AS-MEMBER-I ‘B LONG1) 40
'(HAS-AS-MEMBER-R ‘B LONG?1) 34
(REMOVE-ELEMENT-| ‘B LONG41) 3
'(REMOVE-ELEMENT-R 'B LONG41) 34

Table 2: The results of the timing tests applied to App-L-ISP.
For the benchmark programs used, see "Three Microcom-
puter LISPs,” BYTE, September 1981, p. 388. This series of
tests was conducted as in the previous article (except that the
Apple had only 48K bytes of RAM). REMOVE-ELEMENT-I
was particularly slow because of a very slow recursive ver-
sion of APPEND. Trying (TESTER NIL) for more than 10
seconds caused the system to crash.

LISP is not standard and you need more than a ""synop-
tic definition,” particularly since App-L-ISP differs in
many ways from the MACLISP dialect of Winston and
Horn. In fact, the MACLISP emulation functions are
relatively crude and do not always work as described.

Besides being sketchy, the manual is also inaccurate
and confusingly organized. For example, the ADD1 (in-
crement 1) predefined function is documented, but not
provided. The table of contents is formatted in a confus-
ing way and there is no index.

In addition to the MACLISP emulation functions and
the editor functions (discussed in another section), sev-
eral other files of functions are distributed with App-L-
ISP. Included is a simple version of Weizenbaum's ELIZA
(called DOCTOR here), a tower of Hanoi demonstration
of App-L-ISP's graphics capabilities, functions to use the
Apple screen for graphics, and functions to pretty print
into a text file. None of these packages are adequately
documented. An annotated listing of these files would
have been quite helpful. Such a listing would help in both
documenting the package and giving badly needed ex-
amples of App-L-ISP code.

Conclusions

App-L-ISP provides a minimal, but complete, LISP
system that runs at an adequate speed. (The timing tests
are shown in table 2. These tests are the same as per-
formed in our article on the Z80 LISPs.) App-L-ISP is
slower and has fewer features than the Z80 LISPs.

The documentation, and much of the library software,
is inadequate. The manual could easily be doubled in size
and should be better organized. The library software
should be rewritten so that the global variables used will
not interfere with user code.

The editor, while not making full use of the Apple, is
quite nice. The pretty printer is not satisfactory, working
poorly with the Apple screen and not at all with a printer.

App-L-ISP is suitable as an educational tool for teach-
ing recursion, applicative programming, and basic
LISP.m
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One of the great masters?

Although the Datasouth DS 180 matrix printer may not exactly rate as a work of art, our customers have a very
high opinion of its value. Over the past year, we have shipped thousands of DS180 printers to customers throughout
the wgrld. Many of our sales now come in the form of repeat business —a strong testimonial to the acceptance of
a product.

The success of the DS180 in a very competitive market did not happen by accident; rather through our sensitivity
to the needs of the industry. This sensitivity we carry through research and development, production and quality con-
trol and finally, to after sales support and service.

Recently we introduced new enhancements to make the DS180 printer even more versatile. Dot addressable raster
scan graphics produces output of computer generated charts, maps and graphs at a resolution of 75 x 72 dots per
inch. Variable horizontal pitch selection allows printing at 10, 12
or 16.5 characters per inch plus double wide printing at 5, 6 or
8.25 characters per inch. The expanded 2K FIFO print buffer
handles a full CRT screen dump at up to 9600 baud without de-
Iaymg the host system. We also offer transparent mode for isolat-
ing communications problems, and for APL users. the dual ASCII/
APL character set option.

Check our list of features and we think youwill agree that the DS 180
offers the most complete performance package in matrix printers.

SISO PRINTER STANDARD FEATUIRES OFTONAL FEATURES

o Miciopracesson Control = Vertical Tabs o Comnpressead Pt 10,12 165 epi
= ISOCES Prnt Spreed o Petboratinn Skipy Qe o | liogh TRaesesluntinsn 1 dest

< Bichrectlonal/Taoepe Seeking < Auto Line Feed Adedresaable Graphies

< 1000 Charaeter Bufte (Expandable) s o/8 110 o 2k Lxpwnuded Prng Budley
<7 ot Manis o At el ol Lioe Cantiage Retimy o APLZASCH Clhuractin Set
el xpataliad Chaaciers o IS Pagns Shaw

e Adustabile Prinathead 16 Copres e Paralled aned Sevial Titevdoces

OO ASCH Clugacter Set « P10 OGO B Commmieatiomg

o Carlrichge Kibaon « Tenninal Stolus bdicotor,

« 182 Colmm Pring Wilih « Anddio Al

« Trawton Fewd (Fromtor Boltoin) o Sell sl

« Nem Volatile Fearal RRetention o Xon Xolf
e lopof Fonm o Paper Out Detection
« Hemzontal Tabs

The DS180) is available nationwide through our
network of sales/service distributors.

Now Available Nationwide
Through Participatin
COMPUTERLAND Stores |

|
l
|

computer corporation

P.O. Box 240947 e Charlotte, NC 28224 « 704/523-8500
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Technical Forum

Find That Disk

R. E. Bruninga, LCDR, USN
USS Blue Ridge LCC-19
FPO San Francisco, CA 96628

I might never have organized, except that I moved
aboard a ship with all my microcomputing junk, and
limited quarters dictated more efficient use of space. One
of the more annoying problems was what to do with my
pile of 5%4-inch disks—the constant shuffling in search of
a specific disk was a little like playing with a deck of
awkward cards. Separating and boxing them according
to broad catagories was no help because each disk still
had to be partially withdrawn to determine its contents.
This generally resulted in a small wrestling match with
the box and the assorted unused write-protect tabs and
labels that always seem to get in the way. There had to be
a better solution.

There is. And it doesn't cost a cent.

Having no use for those labels, and being the reckless
sort who doesn’t use write-protect tabs, I came up with
the following solution: throw the labels away but save
one to label the box. Then place the write-protect tabs in
different positions on the top edge of each of the ten
disks, as shown in figure 1. Don’t write anything on the
tabs—they are simply markers that correlate to the
legend printed on the inside of the box cover. In fact, the
order of the disks as you replace them in the box no
longer matters: you can always find the correct disk by
reaching for the one with the tab located opposite the
desired title on the box lid.

Another advantage is not having to keep track of disk
jackets: since you only use one or two disks at a time,
you can leave them in the box. Using a disk then becomes
a simple task of reaching for the right subject box, remov-
ing the selected disk, and inserting it in the right drive.
After use, just place the disk in the box in any available
jacket. It will always be retrievable by sight!

This system has worked successfully for more then six
months and frustration is now a thing of the past. I may
have lost my dexterity at card shuffling, but as long as I
can continue to ignore write-protect tabs, I look forward
to years of happy disk finding. m
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BOX #3

|
BUSINESS
TEXT FILES ‘

Figure 1: The write-protect tab on the top of each disk is directly
opposite a short description written on the inside of the top
cover.

www americanradiohistorvy com
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Two billion characters

We build Dataroyal computer printers

We achieve that kind of product

and still going strong.

Wﬁ,{-.l-, R
R L .

to perform day after day in the harshest
environments. As an example, we ran-
domly chose five of our original produc-
tion printers and ran them continuously
in a life test that lasted 24 hours a day,

7 days a week, for 2 years. In that time
they each printed more than two billion
characters. They operated at a 100 per-
cent duty cycle and 100 percent print
density, and achieved an MTBF of 2,281
hours. This means from eight to ten years
of maintenance-free operation in normal
applications.

Circle 143 on inquiry card.

reliability with modern LS! circuitry
and fewer moving mechanical parts.
Computer systems manufacturers
choose Dataroyal with confidence as do
Fortune 500 companies who use Data-
royal with the finest business computers.
If you want a trouble-free comptiter
printer, you want one from the company
that's going strong. Call or write Dataroyal
Incorporated, 235 Main Dunstable Road,
Nashua, New Hampshire 03061, (603)
883-4157. Or contact your local dealer
for Dataroyal information.

DATAROYAL
INCORPORATED
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64KB-256KB Parity Memory
e MP-064: $395 ¢ MP-128: $595
o MP-192: $975 ¢ MP-256: $995
e User upgradeable
- e Fully assembled, tested & burned-in
e 1-year warranty

Advanced Communication

e CC-232:; $295

e 2 RS232 ports

e Capable of ASYNC, BISYNC, SDLC,
' HDLC

-ﬁl- S

O.ur customersmcmde IBM TRW, Be|| Labs, Visicorp, Softech Microsystems

L j ' ormation Unlimited Software, Context Management, Network
; éunmg lnc eto

I 64 64K From $435
. .a.- C-128 128K From $635
C-192 192K From $835
v -256 256K From $1035
. _.f . Sufflx S= ASYNC comm. optlon $60
" -p  Suffix P= parallel printer option $60
- @ Suffix SP = both options $120
o‘User upgrade document available for
' sale, order model MC-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>