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Powerful.

DPU card with error-correcting
memory and controller cards

68000-Powered for tomormrow

Once again you get a big stride forward with Cromemco.

This time it's our new DPU Dual Processor Unit. It gives
enormous power to Cromemco computer systems such as
our System One shown here.

Compares with mainframes
With the new DPU you get the almost unbelievably
powerful 68000 processor and its 32-bit data-handling
capabilities combined with its 16 Megabyte address space.
In other words with the System One/DPU combination
you get a small machine that’s the equal of superminis and
mainframes in some areas.

8-Bit and 68000 software

The dual part of the DPU refers to its on-board Z-80A
processor. With this you have access to existing CP/M*
software.

But besides being compatible with this wealth of existing
8-bit software, the System One/DPU has available a whole
family of new 68000 system software. This includes a wide
range of high-level software such as our 68000 Assembler,
FORTRAN 77, Pascal, BASIC, COBOL, and C.

Beyond all this there’s a version for the 68000 of our
widely admired CROMIX?t Operating System. It’s like
UNIX1 but has even more features and gives multi-tasking
and multi-user capability. In fact, one or more users can run
on the Z-80A processor while others are running on the
68000. Switching between the Z-80A and 68000 is auto-
matically controlled.

The System One itself is a bus-oriented machine that has
options for color graphics, for 390K or 780K of floppy
storage, a 5 MB hard disk option, communications capabil-
ity, and multi-processor capability using our I/O processor
card.
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Powerful new micro.
Powerful software.
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System One CS-1H

Highly expandable

With the System One/DPU combination, you get
tremendous expandability. Right now you can have up to 2
MB of RAM storage. You get this with our new Memory
Storage cards and our Memory Controller. The Controller
fully supports the 16 MB storage space of the 68000, allow-
ing you vast future expansion capability.

Further, the memory has built-in error detection and
correction, a feature normally found only in much more
costly systems.

Present customers can field-upgrade their Cromemco
systems to use the DPU and still be able to run their present
software using the Z-80A on the DPU. It's one more

3102 Terminal

instance of Cromemco’s policy of providing obsolescence
insurance for Cromemco users.

Low priced

With all this performance you might not be ready for the
low price we're talking about. With 256K of RAM and 780K
of floppy storage, the price of the System One/DPU is only
$5495. That's hard to beat.

So contact your rep now. He'l fill you in on the many
more features that this outstanding and powerful machine
offers.

*CP/Mis a trad k of Digital R h

tCROMIX is a rademark of Cromemco, Inc.
$UNIX is & rademark of Bell Telephone Laboratories

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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BYTE marks its seventh anniversary with the theme Computers and the Dis-
abled, graphically illustrated on the cover by Robert Tinney. Gregg
Vanderheiden discusses how “Computers Can Play a Dual Role for the Dis-
abled,” and with coauthor Paul Schwejda demonstrates how to make an
“Adaptive Firmware Card for the Apple Il.”” David Stoffel reviews talking ter-
minals for the blind, and William L. Rush evaluates the Abilityphone, a device
for nonvocal communication. Patrick Demasco and Richard Foulds show how
the Panasonic Hand-Held Computer can be used as a communication device in
“A New Horizon for Nonvocal Communication Devices.” Steve Ciarcia brings
you his latest speech-synthesis system in “Build the Microvox Text-to-Speech
Synthesizer: Part 1—The Hardware,” and Dr. William Murray reviews The
Cognivox VI-1003, a speech-recognition system. Bruce Baker discusses his
highly original Minspeak associative memory system for portable speech syn-
thesis, and Alfred Fant Jr. shows you how to use a line printer to produce
braille. In case you're thinking of marketing your own computerized aid, see
our overview of the FDA’s regulations concerning medical devices. in addition
to our regular articles and reviews, we have BYTE's Arcade, and we start the
countdown On our game contest winners.
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.. ADD QUALITY GRAPHICS -

For -

your screen to life with full g

and text. MicroAngelo fe2

by 480 pixel graphics and 40 line b
85 character text displays.

Save development time and overhead wnth
SCREENWARE™, SCION’s high level dispiay firmware
language. SCREENWARE provides point, vector, region,
circle, flood, crosshair, light pen interface, tracking
cross, screen load and dump, split screen, macro, and
full terminal emulation commands. Use MicroAngelo
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
memory and firmware reduce the size of your applica-
tion programs. With our direct, easy interface to any
high level language, you are no more than a simple sub-

/7
/
/

er that is easy to add to your host. A graphics

- display computer that is proven reliable in over 1000

field installations. A graphics display computer that Is so
affordable you don't have to design your own.

Think SCION for your graphics display needs.
Think MicroAngelo. Call us at (703) 476-6100.

*OEM quantity 25 price for Multibus or $-100 board.

SLCION

if the image is important.
12310 Pinecrest Rd./Reston, VA 22091
(703) 476-6100 TWX: 710-833-0684

Circie 416 on inquiry card

/
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Circle 161 on inquiry card.

MAINTAIN
PROJECT CONTROL
WITH
MILESTONE®

Put your microcomputer
to work...

As a project manager, you know the
value of careful planning. An oversight
here, a miscalcuiation there, and in no
time, you couid be in a lot of trouble.

Now, thanks to MILESTONE, its easy
to obtain and keep complete project
control.

MILESTONE is an easy-to-use compu-
ter program that puts your desktop
microcomputer to work using the same
proven “critical path” techniques pre-
viously available only on big, expen-
sive computers. Now, regardless of
your type of project, you can plan and
control manpower, dollars and time -
with MILESTONE.

The price is $295. ($395. for the CP/M-
86 version.) Manual alone is $30.

Requires 56K RAM and CP/M. CP/M-86 or UCSD
Pascal. Specify 8080/85, 280, 8086 or UCSD ver-
sion. Formats 8" single density IBM soft-sectored.
5%" NorthStar DD. Micropolis Mod 1, Superbrain
3.0, Apple Il with CP/M, 5%" and 8" Xerox 820, IBM
Personal Computer with CP/M-86 and IBM Dis-
playWriter with CP/M-86.

See your computer dealer for
details or contact us directly.

SOFTWARE
SOFTAIRE
DIGITAL MARKETING
DIGITAL MARKETING™

z 'Y oy QM
S N
e N

DIGITAL MARKETING CORPORATION

2670 CHERRY LANE  WALNUT CREEN » CALIFORNIA # 94508
(418) ©35-2880 » Telex 171852 (DIGMKTG WNCK)

is @ reg ot Organic Software
CP/M and CP/M-86 trademarks of Dignal Research
UCSD Pascat of Regent of U y of Cautornia
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Let There Be Talking
People Too

by Mark Dahmke, Consulting Editor

When I was in college I met a fellow student who had great difficulties com-
municating because of cerebral palsy. We became friends and as things turned
out I designed a voice-synthesizer system that greatly enhanced his ability to
communicate. Designing this device was a logical extension of my long-time
interest in electronics, microcomputers, and voice synthesis. My friend’s case
is a good example of how artificial aids—communicative or otherwise—can
improve the quality of life for disabled persons.

Personal computers have done more for people with communicative dis-
orders than any other technological development. Microcomputers are ver-
satile machines that can be customized fairly easily to fit the individual needs
of each person. Computers can be programmed to accept input from any kind
of switch or device and to interpret that input in whatever way the user wants.
As well, they can be made to respond with visual or audible output, opening
up a new world to deaf and blind individuals.

Nearly 500,000 Americans who are not classified as retarded are unable to
communicate either vocally or with standard hand signs. An even more sober-
ing thought is that perhaps 100,000 or more individuals of normal intelligence
are in institutions and have been diagnosed as retarded simply because they do
not have the physical means to communicate. We do not even have accurate
statistics in this area because of the nature of the disability. Assuming that the
number of people with communicative disorders in this country amounts to
two tenths of 1 percent of the population, then about 10 million people are af-
fected world-wide.

While we now have the technology to build devices to compensate for
almost any communicative disability, not everyone who needs a communica-
tion aid can afford one. They can’t be mass produced because (ideally) they all
require some customization. A similar situation prevails in the case of artificial
limbs. Each prosthesis can cost thousands of dollars because of the relatively
small market and because each limb is handmade for the individual. What we
need are standard devices with plug-in memory modules, plug-in keyboard
layouts, and modular-display or audio-output options. A communication aid
could then be put together easily from two or three standardized modules and
would fill 90 percent of the needs of most individuals with communication
problems.

www.americanradiohistorv.com
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Introducing the PERCOM
Alternative to ATARI Disk Storage

Your Atari 800 is the finest home computer on
the market. Now you can own a floppy disk
system that measures up — an RFD mini-disk
storage system from Percom.

At Percom we've been making disk
storage systems since 1977.

Our designs are proven, our quality is
well known. And we back our dealers with

service know-how. Expect more from Percom.

You won't be disappointed.

o Operate in either single- or double-density
storage mode using Atari DOS 2.0S. In
double-density you can store aimost 184
Kbytes (formatted) on one side of a 40-
track diskette.

e Connect your Percom RFD first-drive ® Get quality and state-of-the-art capability at
system directly to your computer or connect competitive prices. Percom first-drive RFD
into your system through your Atari 810 systems are priced from only $799, first
Disk Drive. add-on drive is only $459. Cables included.

® Add an RFD first-drive system with its Watch for announcement of a new, power-
versatile four-drive controller, then connect  ful, easy-to-use disk-operating system for
as many as three more low-cost RFD add-~  your Percom-equipped Atari 600 computer.

on drives.

Minimum system requirements — are an Atari 800

e Write application programs that can query computer with 24-Kbytes of RAM and compatible
and set up your system 1o operate a differ- video display system; Atari's disk-operating system

ent type drive at each cable position — that

(ver 2.08) and owner's manual; and, for add-on
drives (if used) an optional disk drives

can even change configuration as the interconnecting cable availabte from Percom.

program executes.

For the best thing next to your computer, see your Atarl dealer
about a Percom RFD floppy disk storage system. For the name
of your nearest dealer, call Percom toll-free 1-800-527-1222.

PERCOM

PERCOM DATA COMPANY, INC.
11220 PAGEMILL RD = OALLAS, TX 75243 » (214} 340-7081

PRICES AND SPECIFICATIONS
SUBJECT TO CHANGE
WITHOUT NOTICE.

ATARI 800 & ATARI! 810 are trademarks of the Atari Corporation.
PERCOM is a trademark of Percom Data Company, Inc.

Yes ... I'd like to know more about Percom RFD disk
drives for my Atari 800. Computer. Rush me free literature.
Send to: PERCOM DATA COMPANY, Inc., DEPT. 18.B01

11220 Pagemili Road, Dallas, Texas 75243

name

street B =

oy . state

zip__ - p?o;ember ~ __"__ 3
| plan to add a hard disk system to my Atari: (] yes no.

O -y,
e ———_

MAIL TODAY!
\u_--—------—-’
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Editorial

One highly successful device currently on the market is
the Texas Instruments Speak & Spell, which was designed
as a children’s learning tool. It has a reasonably large
vocabulary and costs around $50. In its current con-
figuration, it can work as a communication aid if you ig-
nore the spelling mode and simply type messages letter by
letter. If, however, a few extra features had been incor-
porated into its design it could have very easily func-
tioned as a communication aid and still cost $50. It would
have been the case of a mass-market product (with the
price benefits of economies of scale and an extensive
advertising campaign) doubling as a special-needs device.
The integration of general-appeal consumer products
with limited-market special-needs devices should be our
goal. Thousands of people would benefit.

Recently Texas Instruments announced a new product
called Vocaid, based on its Touch & Tell product. The
$150 device can be used by people with short-term com-
munications problems. It also is a great communication
aid for anyone with reasonably good coordination and
cognitive skills. It can also accept memory modules that
have specialized vocabularies. As such, it is a good prac-
tical application of customizing a standard product by

eyeglasses as disabled, yet before the discovery of the
principles of optics, people with vision problems surely
would not have been able to lead normal productive
lives. I hope that in a similar way microcomputers will be
able to help people with physical limitations overcome
the restrictions to activity imposed on them by their
disabilities and become, remain, and be viewed as pro-
ductive members of society. It is an encouraging sign to
see the proverbial “synthesizer on a chip.” And now that
we have the technology we must accept the challenge of
making the fruits of that technology available to the peo-
ple who will benefit the most.

On "Finding A Voice,” a recent episode of NOVA on
public television, John Eulenburg of Michigan State
University said, "If there are going to be talking micro-
wave ovens, let there be talking people too.”®

Articles Policy

BYTE is continually seeking manuscripts of high quality written
by individuals who are applying personal computer systems,
designing such systems, or who have knowledge that will be
useful to our readers. For a formal description of procedures and
requirements, potential authors should send a legal-sized, self-
addressed envelope with 37 cents U.S. postage affixed to BYTE

Author’s Guide, POB 372, Hancock, NH 03449,

plugging in memory modules.

Part of the problem faced by disabled individuals is the
way they are perceived by the able-bodied members of
society. Today we scarcely think of someone who wears

Each month, the authors of the two leading articles in the

reader poll (BYTE's Ongoing Monitor Box or BOMB) are presented
with bonus checks of $100 and $50. Unsolicited materials should
be accompanied by full name, address, and return postage.

The Context MBA is available now at:

Callfornla

ComputerLand/Almaden 408/267-2182
ComputerLand/Beimont 415/595-4232
ComputerLand/Burlingame 415/348-7731
ComputerLand /Fremont 415/794-9311
ComputerLand/Hayward 415/538-8080
ComputerLand/Pasadena 213/449-3205
ComputerLand/Sacr to 916/920-8981
ComputerLand /San Diego 714/560-9912
ComputerLand/San Diego East 714/464-5656
ComputerLand/San Diego North 714/434-7001
ComputerLand/San Fernando Valley 213/716-7714
ComputerLand/San Francisco-Financial 415/546-1532
ComputerLand/San Francisco-Market Street
415/864-8080
ComputerLand/San Francisco-Van Ness 415/673-6640
ComputerLand/Sonoma 707/528-1775
ComputerLand/South Bay 213/371-7144
ComputerLand/Stockton 209/473-1241
ComputerLand /Thousand Oaks 805/495-3554
ComputerLand/Ventura 805/656-7711
ComputerLand/West Covina 213/960-6351
ComputerLand/West Los Angeles 213/559-3353
Personat Comp Busi Systems flrvine
714/540-1333

Connecticut

ComputerLand /Danbury 203/748-2300
ComputerLand /Fairfield 203/255-9252
ComputerLand/Hartford 203/561-1446
ComputerLand/New Haven 203/288-5162
ComputerLand/Stamford 203/964-1224

The Computer Room/South Bend 219/277-1600
Kansas

ComputerLand/Lawrence 413/841-8611
ComputerLand/Overland Park 913/492-8882
ComputerLand/Topeka 913/267-6530

ComputerLand/Portiand 207/774-1309
Massachuseits

Business Data Systems/Hanover 617/878-7888
ComputerLand/Boston 617/482-6033

Michigan

ComputerLand/Ann Arbor 313/973-7075
ComputerLand/Grosse Pointe 313/772-6540
ComputerLand/Southfield 313/356-8111
Computer Mart/Ann Arbor 313/665-4453
Computer Mart/Flint 313/234-0161

Computer Mart/Kalamazoo 616/329-1000
Computer Mart/Lansing 517/351-1777
Computer Mart/Livonia 313/540-3928
Computer Mart/Tri-Cities 517/790-1360
Computer Mart/Troy 313/649-0910

The Computer Room/Grand Rapids 616/949-2802
The Computer Room/Kalamazoo 616/343-4634

Minnesota’

ComputerLand/Bloomington 612/884-1474
ComputerLand /Hopkins 612/933-8822
ComputerLand /Minneapolis 612/333-3151

Missourl

ComputerLand/Arlington Heights 312/870-7500
ComputerLand/Downers Grove 312/964-7762
ComputerLand /Joliet 815/741-3303
ComputerLand/Lake County 312/949-1300
ComputerLand/Naperville 312/369-3511
ComputerLand/Niles 312/967-1714
ComputerLand/Northbrook 312/272-4703
ComputerLand/Qak Lawn 312/422-8080
ComputerLand/Schaumburg 312/843-7740
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ComputerLand /Gladstone 816/436-3737
ComputerLand/Independence 816/461-6502
ComputerLand/St. Joseph 816/364-4498

New Hampshire

ComputerLand /Nashua 603/889-5238
Now Jorsey

ComputerLand/Morristown 201/539-4077
ComputerLand/Princeton 609/882- 1400

WwWww americanradiohistorv com

New York

ComputerLand/Nassau County 516/742-2262
ComputerLand/Sutfolk County 516/499-4484
ComputerLand/White Plains 914/328-0144

Future Data 212/964-6666

Morris Decision Systems/New York 212/742-9590
Oregon

ComputerLand/Multnomah County 503/295-1928
ComputerLand/Salem 503/620-6170
ComputerLand/Portland 503/620-6170

Pannsylvania

ComputerLand/Dresher 215/542-8835
ComputerLand/Harrisburg 717/763-1116
ComputerLand/Paoll 215/296-0210
ComputerLand/Philadelphia

Texas

ComputerLand/Dallas 214/363-2223
ComputerLand /Fort Worth 817/292-7114
ComputerLand/Houston Bay Area 713/488-8153
ComputerLand/North Dallas 214/235-1285
ComputerLand/Southwest Houston 713/977-0909
ComputerLand/Tyler 214/581-7000
ComputerLand /Westwood 713/270-1200

Virginla

ComputerLand/Richmond 804/741-3502
ComputerLand/Tyson's Corner 703/893-0424
ComputerLand/Woodbridge 703/491-4151
Washington

ComputerLand/Bellevue 206/746-2070
ComputerLand /Federal Way 206/838-9363
ComputerLand/Lynnwood 206/774-6933
ComputerLand /Renton 206/271-8585
ComputerLand /Seattle 206/223-1075
ComputerLand/Tacoma 206/383-4951
ComputerLand/Vancouver 206/695-1540
Washington, 0C
ComputerLand/Washington, DC 202/835-2200
Wisconsin

ComputerLand/Madison 608/273-2020
Canada

Computer Mart/Windsor 519/966-5757

Circle 129 on inquiry card.
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Only the Context MBA Totally Integrates Modeling,
Word Processing, Database and Graphics in One Program.

TRUE

The Context MBA turns second generation per-
sonal computers like the IBM into powerful manage-
ment tools. Information entered in any of the C-MBA’s
four contexts can be used in any other context. Build a
model using C-MBA’s sophisticated electronic spread
sheet. Switch into database context by pressing three
keys to quickly sort your model. When one picture is
worth a thousand words (or numbers), a few keystrokes
produce one of nine different graphs. Change your

Circle 130 on inqulry card.

FALSE

Context

Management Software
for Personal Computers

23864 Hawthorne Boulevard
Torrance, CA 90505

213) 378-8277

elex 181149 WEST LSA

SOURCE ID TCA 442

numbers and your graphs automatically update as well.

The word processing context helps you write
clear, concise reports. And you can copy in entire tables
of numbers from your spreadsheet in seconds.

The Context MBA is far more than four inte-
grated programs. It is a whole new concept in man-
agement software.

Personal computers are full of promise. Context
makes them deliver. ® Copyright 1982 Context Management Systems

BYTE September 1982
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Response to
Japanese Computers

As a BMC if800 user for the past year
and a half, I read with interest the fine ar-
ticle “Six Personal Computers from
Japan” by Christopher P. Kocher and
Michael Keith (May 1982 BYTE, page 60).
I was pleased to see that the section on the
if800 was thorough and reasonably cor-
rect. The authors, however, made a few in-
accurate statements that were probably
due to omissions in the if800 documenta-
tion.

One of the inaccurate statements con-
cerns the if800’s screen-dump feature. The
authors consider it a shortcoming that
... in dumping a screen image (as op-
posed to regular character-by-character
text printing) the scan lines are spread
quite far apart in the printed image, mak-
ing text or detailed graphics difficult to
read.” They fail to mention, however,
that the if800 has two additional screen-
dump modes—one that prints a normal
representation of what appears on the
screen without the above-mentioned wide
spacing, and another that prints a com-
pacted representation of what appears on
the screen. The widely spaced printout
described in the article is obtained by
pressing the Hard Copy key. The normal-
ly spaced printout is obtained by holding
down the CTRL (Control) key while
pressing the Hard Copy key. Likewise, the
compacted printout is obtained by hold-
ing down the Shift key while pressing the
Hard Copy key.

A second inaccuracy occurs in the sub-
section titled “Minor Gripes.” Here the
reader is led to believe that the if800
keyboard functions only in the uppercase
mode, where the Shift key must be used to
get lowercase characters. The if800 key-
board does, in fact, have a typewriter
mode in which the Shift-key function is
reversed; that is, lowercase characters are
typed when the Shift key is not used, and
uppercase characters are typed when the
Shift key is used. The typewriter mode
may be entered by simply pressing the
Shift and COMD (Command) keys simul-
taneously. To return to the uppercase
mode, press the CTRL and COMD keys
together.

Ken Davison, Applications Engineer
Oki Semiconductor Inc.

1333 Lawrence Expressway, Suite 401
Santa Clara, CA 95051

10  September 1982 © BYTE Publications Inc

1 would like to inform Christopher
Kocher and Michael Keith that Canon
CX-1 BASIC is definitely not the only
BASIC with an XREF command. It may
be the only BASIC running under CP/M
with such a command, but CP/M isn’t the
only microcomputer operating system, or
to my mind, the best. Phase One Systems
has an excellent BASIC (running under
the Oasis operating system) that includes
XREF, which can be called from the inter-
preter or included as a compiler option. I
think this version of BASIC is about as
good as you can get with BASIC and still
call it BASIC. It also has a good editor,
which may stun some BASIC program-
mers.

Bob Pierce
99 Golden Hinde Blvd.
San Rafael, CA 94903

I'd like to clear up a common
misconception about using multiple pro-
cessors. In the article “Six Personal Com-
puters from Japan,” the authors repeated-
ly state that the Fujitsu FM-8 was the
fastest machine in their test due to its
“division of labor.” A little reflection will
reveal this to be false.

As stated in the article, the three micro-
processors in the Fujitsu handle process-
ing, video, and keyboard scanning. The
authors did not realize that while running
a BASIC benchmark the second and third
processors are standing by in an idle loop.
Because the programs that the authors
chose do not involve graphics or extensive
character I/O (input/output), they will
not exercise the task-splitting features of
the FM-8 computer.

As the designer of my own dual-proces-
sor upgrade for my SWTPC (Southwest
Technical Products Corporation) com-
puter, I've found that speed improvement
is seldom a factor. In any program that
does extensive computation, the I/0 pro-
cessor remains idle. In programs that do a
lot of screen formatting, the main pro-
cessor must wait. Only in those rare pro-
grams where computation and 170 are
evenly split does my computer approach a
theoretical speed improvement of 2 to 1.

So why do Fujitsu and I use multiple
processors? In my case, I wanted to free
the computation-processor memory space
from the space required for the graphics
storage. This use of multiple processors is
mentioned in the BYTE article. If an

www.americanradiohistorv.com

Apple or Radio Shack computer devoted
48K bytes of memory to graphics, there
would be little left for the user. The FM-8
graphics resolution of 640 by 200 by 3 bits
per pixel adds up to a total of 48K bytes of
video memory. It was not mentioned in
the article that 640 by 200 pixels can be
divided into 25 lines and 80 columns of 8-
by 8-bit character cells. This means the
Fujitsu can plot letters in graphics with 80
characters per line.

What, then, makes the Fujitsu the
fastest machine in the group tested? I
would say it is a combination of its
Motorola processor and a good BASIC in-
terpreter. I can’t overstress the fact that
almost any hardware can run faster with
better software. My vintage SWTPC 6800
in single-processor mode is about three
times faster than the new Japanese ma-
chines. This is possibly due to the fast
floating-point BASIC interpreter supplied
by Technical Systems Consultants.

Leo Taylor
18 Ridge Court West
West Haven, CT 06516

Another TRS-80 Hang-Up

Glenn Tesler’s article “TRS-80 BASIC
Program Hang-ups: The Reasons and
Some Solutions” (May 1982 BYTE, page
318) was very well done and useful. I
would like to extend his article with a
practical suggestion for other program-
mers. I have noticed that programs con-
taining PRINTUSING statements that
have concatenated strings as statement
elements eventually lead to program
hang-ups in TRS-80 BASIC. A simple
solution is to avoid concatenating strings
in these statements by using alternative
methods. For example, instead of

PRINTUSING"% (20 spaces) %";
“A" 47 "+ BS

try:

PRINTUSING”t";”A”;:PRINT". “;:
PRINTUSING" % (17 spaces) %";
B$

You can use the addresses for “string
work area” and “start of string data”
pointers given in listing 2 of the article to
verify the difference. This technique is
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NEC’s new letter-quality printer
gets personal with IBM.

The Spinwriter 3550 lets the IBM PC
get down to business.

NEC’s new Spinwriter letter-quality
printer is the only one plug-compatible
with the IBM Personal Computer. So you
get the business applications you've been
wishing for. Letter-quality output for
word and data processing. Multi-language,
scientific, and technical printing. Simple
forms handling. Quiet operation. And the
reliability of the industry’s most popular
printer line.

NEC designed the new Spinwriter espe-
cially for the IBM PC. It comes complete
with documentation and training materials
to fit your PC user’s handbook. Just plug
the Spinwriter in and your PC instantly
becomes more versatile and flexible.

More than 8 forms handlers and

50 print thimbles boost PC versatility.
NEC designed the Spinwriter’s 8 modular
forms handlers to accommodate a wide
range of paper and document sizes and
types. The easily mounted handlers let
your computer print out the forms you

Wetre Made

need for data processing, word processing,
graphics, accounting or other business
applications.

The Spinwriter's 50 print thimbles
can more than triple your PC’s usefulness.
They come in both constant pitch and
proportional-spaced fonts, plus in foreign

language, technical and scientific versions.

They snap in and out in seconds, and let
you print up to 203 columns on 16-inch
paper. They each last for more than 30
million impressions.

This printer’s special features make
everything look better on paper.
The Spinwriter's software-invoked
features include automatic proportional
spacing; bidirectional, bold and shadow
printing; justification; centering; under-
scoring; and sub/super scripting, all at
speeds up to 350 words per minute.

That big extra, Spinwriter reliability.
Spinwriters have the industry’s best
mean-time-between-failure rating, in ex-
cess of 3,000 hours. In terms of average
personal computer usage, that’s more
than five years.

www americanradiohistorvy com

The Spinwriter 3550 is available at
ComputerLand stores, Sears Business
Systems Centers and IBM Product
Centers nationwide.

rNEC Information Systems, Inc. —l
5 Militia Drive, Lexington, MA 02173 |

| Send me more information on the |
| Spinwriter 3550. |
I Name :
| Tide Telephone |
I

[ Company |
: Address :
| City State Zip |
L ____ _BEOS2]

Circie 339 on inquiry card. NEC
NEC Information Systems, inc.

Spinwriter is a trademark of Nippon Electnic Co.. Ltd.

for Each Other,

spinuriler
v
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The Software:

PROGRAMS

MICROPRO

WordStar®

The number one selling microcomputer
word processing package in the world.
8" CP/M®

LIST PRICE: 495.00
MH PRICE:  289.00

5%" APPLE®

LIST PRICE: 375.00
MH PRICE: 234.00

MICROPRO

MailMerge™

A multi-purpose text-data merging program.
One of its most popular uses is producing
personalized form letters. Requires
WORDSTAR®

8" CP/M®

LIST PRICE: 150.00
MH PRICE:  99.00

5%" APPLE®

LIST PRICE: 125.00
MH PRICE:  83.00

MAILMERGE, DATASTAR, SPELLSTAR, CALCSTAR,
and SUPERSORT are trademarks of MicroPro
International, San Rafael, California USA.
QUICKCODE, QUICKSCREEN, anddUTIL are
trademarks of Fox & Geller Associates.
VISITREND/VISIPLOT, VISIFILE, VISISCHEDULE,
VISIDEX, VISITERM, and DESKTOP PLAN are
trademarks of VisiCorp.

dBASE |l is a trademark of Ashton-Tate.
MATHSTAR is a trademark of Force Two, LTD.
SUPERCALC is a trademark of Sorcim.

SPELLGUARD is a tr rk of b tive Softy
Applications.
T.LM.isafr rk of Inf tive Software, Inc.

CROSSTALK is a trademark of MicroStuf.

EASY WRITER and EASY SPELLER are trademarks
of Inf Uni d Soft b

PERFECT WRITER and PERFECT SPELLER are
trademarks of Perfect Software, Inc.

WORDSTAR is a registered trademark of MicroPro
International, San Rafael, Cakfornia USA.

VISICALC is a registered trademark of VisiCorp.

CP/M is a registered trademark of Digital Research.
APPLE is a registered trademark of Apple Computers.
IBM is a reg d rk of ional Business
Machines.

MICROPRO

DataStar™

The office-oriented system for data entry,
retrieval, and updating. DATASTAR
allows you to create a form, be it a price
list, catalog, or order form. You can edit,
update, or save this information in a file
or simply print it out. DATASTAR
interfaces with MAILMERGE and
SUPERSORT.

8" CP/M

LIST PRICE: 350.00
MH PRICE:  235.00

5%" APPLE®

LISTPRICE: 295.00
MH PRICE:  199.00

MICROPRO

CalcStar™

Financial planning and business decision-
making made simpler, faster, and more
accurate. CALCSTAR calculates solutions
to complex numerical problems in
business and finance. CALCSTAR tums
your microcomputer's video screen into
a 'window’ on a gigantic electronic ledger
sheet with up to 600 entries arranged
the way you want.

8" CP/M®

LIST PRICE: 295.00
MH PRICE: 199.00

5%" APPLE®

LIST PRICE: 195.00
MH PRICE: 149.00

FORCE TWO, LTD.

MathStar™

MATHSTAR is a combination adding
machine/calculator program, designed
specifically for use with MicroPro’s
WORDSTAR®. Provides basic math
functions, formatted results, and
accounting notation.

8" CP/M®

LIST PRICE: 125.00
MHPRICE: 99.00

5%" APPLE®

Sameas 8'' CPIM"

ASHTON-TATE

dBASE 1™

THE database management system for
the microcomputer.

8" CP/M®

LIST PRICE: 700.00
MH PRICE:  489.00

5% APPLE®
Sameas 8'' CPIM°

FOX & GELLER

QuickCode™

QUICKCODE allows dBASE |l users to
create the following programs, in a matter
of seconds, without programming.

[J Data entry programs

[J Data retrieval programs

[J Date edit/validation programs

0 Menus

] dBASE Il files

PLUS: 4 New Data Types:

[J Date

[0 Dohars

[J Telephone

[0 Social Security number
QUICKCODE includes a powerful new
version of QUICKSCREEN, the dBASE Il
screen builder.

8" CP/M®

LISTPRICE: 295.00
MHPRICE: 249.00

5%" APPLE®
Same as 8'’ CP/IM°

FOX & GELLER

dUTIL™

dUTIL is the BASE Il utility program which

saves valuable computer time and work

by:

0O Increasing command file running time

[J Creating standard text files ic use
within your word processar

J Automatically debugging dBASE I
command files

dUTIL does not require QUICKCODE or

QUICKSCREEN.

8" CP/Mm*

LISTPRICE  §9.00
MH PRICE: 74,00

5'%" APPLE"

Call Toll-Free: 1-800-523-9511

In Pennsylvania: 1-215-868-8219

BYTE September 1962
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The Software: PACKAGES

CP/M® APPLE"®
COMBINED MICROHOUSE COMBINED MICROHOUSE
LIST PRICE: PRICE LIST PRICE PRICE:
MH-1 WORDSTAR® /MAILMERGE 645.00 319.00 500.00 259.00
MH-2 WORDSTAR® /MAILMERGE/DATASTAR 995.00 519.00 795.00 399.00
MH-3 WORDSTAR® /CALCSTAR 790.00 419.00 670.00 299.00
MH-4 WORDSTAR® /MATHSTAR 620.00 369.00 500.00 319.00
MH-5 dBASE I’'WORDSTAR® /MAILMERGE 1345.00 819.00 1200.00 719.00
MH-6 dBASE II/QUICKCODE/
WORDSTAR® /MAILMERGE 1640.00 999.00 1495.00 899.00
MH-7 dBASE II/QUICKCODE/dUTIL 1070.00 749.00 1070.00 748.00

NEW: ThelBM-PC Software Menu.

MICROPRO IUS

WordStar® ) Easy Writer |l

MailMerge . Easy Speller. . .

SpellStar R . PERFECT

DataStar . Perfect Writer

SuperSort y PerfectSpeller . ...............
CalcStar

SORCIM

SuperCalc
VISICORP

VisiCalc”® I
VisiTrend/VisiPlot : SpellGuard

VisiFile ! (sl

VisiPlot ; TIM. 399.00

VisiSchedule , : { MICROSTUF
VisiDex . CrossTalk
VisiTerm - \ ASHTON-TATE
Desktop Plan s dBASE Il

ISA

Microhouse 1444 Linden Street /P.O. Box 498 Bethiehem, Pennsylvania 18016 Prices and specifications subject to change without notice. All items subject to availability.

MICROHOUSE

TheMicrocomputer People.

BYTE September 1982 13
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Circle 146 on inquiry card.

Introductory

Offer...

COLOR RGB MONITORS
BUY DIRECT!!

$38900

plus $9.50 shipping & handling.

% 13" RGB Color.
¥ 8 Colors standard.

% 16 Colors on your IBM or
Apple 11,

% Analog
#% Up to 80 Characters per line.

¥% 360 Dots per color.
(horizontal resolution)

Apple 11l and IBM customers
please add $29.50 for factory
installed mod board.

MasterCard / VISA / American

Express / Prepaid / C.O.D.

Call Toll Free for immediate
shipment: 1-800-258-6370

® Apple 111 is a registered
trademark of Apple Computer.

Monitors by

L veco
datafjed

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

Letters

especially helpful in programs with lots of
menus.

William S. Wise, M.D.
President

Datalab Corp.

2652 Edgerton Rd.

University Heights, OH 44118

Thank you for publishing Glenn
Tesler’s article “TRS-80 BASIC Program
Hang-ups: The Reasons and Some Solu-
tions.” If anyone wishes to get in touch
with Glenn, his correct address is Glenn
Tesler, Prosoft, POB 839, North Holly-
wood, CA 91603.

Your readers might also be interested
to know that Glenn was barely 12 years
old when he wrote that article.

Although he didn’t know it at the time
the article was written, Glenn now says
that many of the techniques presented in
the article apply to Microsoft BASIC on
the Apple, the IBM Personal Computer,
and many other microcomputers.

Debbie Tesler

Prosoft

POB 839

North Hollywood, CA 91603

14  September 1962 © BYTE Publications Inc

Why Advertisers
Don’t Respond

We read with interest the letter to the
editor from H. B. Brandon regarding the
lack of interest some advertisers showed
concerning inquiries about their equip-
ment or software (May 1982 BYTE, page
19). Our firm specializes in designing and
optimizing small computer systems for in-
dustry and small-business use. We often
experience the same frustration and delay
that Mr. Brandon found. Typically, it is
not that the manufacturers intend to be
rude or inapproachable, but rather that
they are simply swamped. For production
lines, customer services, sales forces, etc.
to be scaled up to meet the demand re-
quires a very long lead time plus long-
range forecasting to meet future demand.
Personnel must be hired and trained, and
telephone lines must be added to handle
orders and inquiries. Sometimes the entire
staff must be relocated to more spacious
quarters. Then of course, letters can be
lost. We offer this not as an excuse but as
an explanation and ask you not to be too

WwWWwWw americanradiohistorv com

harsh in your judgment of these com-
panies.

Thomas M. Krischan, Chief Executive
Officer

Technimetrics Computer Consulting

646 South 93rd St.

West Allis, WI 53214

Buffer Overfiow Cure

I enjoyed reading John Blankenship's
“Give Your Apple a Voice: A Speech-
Development System Using the Radio
Shack Speech Synthesizer” (May 1982
BYTE, page 446). However, like most ar-
ticles on the Radio Shack Speech Syn-
thesizer, it overlooked the fact that this
device contains only a 32-byte buffer and
has no control over preventing buffer
overflow. There is a simple cure for this
problem; it requires a small hardware
modification to the synthesizer and the
availability of a single input line to the
computer. First, bring out pin 2 of IC4, as
marked on the circuit board, to an unused
wire of the ribbon cable. On the computer
end of the ribbon cable connect this line to
an input port that can be read by your
program. The signal you have just wired
to an input port will indicate by a low
voltage that the synthesizer buffer is full.
It will go to a high-voltage state when
there is again room in the buffer.

Ralph ]. Jannelli
101 Cottonwood Dr.
Jamestown, NC 27282

We congratulate Mr. Blankenship on
his excellent article. The program listing
he provided should be quite helpful to
owners of the Radio Shack Speech Syn-
thesizer. As an update to the article,
please note that while the Radio Shack
Speech Synthesizer was designed and
manufactured by Votrax for Radio Shack,
the unit uses a Votrax VST synthesizer
module, not an SC-01A speech chip. It
may interest your readers to know that
the SC-01A is currently available in a
Votrax product called Type-N-Talk, a
text-to-speech computer peripheral with
unlimited vocabulary and an RS-232C in-
terface. Type-'N-Talk utilizes a program
similar to that developed by Mr. Blanken-
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Proven tools for programmers.

From Microsoft.

Old friends. Eight years ago, Microsoft put BASIC
on the first microcomputer. Today, there are more
than 1,000,000 copies of Microsoft™

languages in use. BASIC interpreter.

BASIC compiler. FORTRAN, and

COBOL. A proven set of program-

ming tools. All, fully supported

by Microsoft.

The best get better. Good

tools work better if you keep
them sharp. That's why we
constantly improve the tools we
offer. Enhancing them. Increasing
their utility. Taking full advantage
of the strengths of each language.
Supporting you, the user, with

a full range of finely honed
programming tools.

Technical support. When you buy

our tools, you get our number. If you

have technical problems, call the Microsoft
support staff for assistance. If we don't have the
answers now, we'll find them and call you back.

Compatible documentation. All Microsoft
languages share a common approach to documen-
tation. Starting with plain English. That means

that even when you're learning a new language,
you won't have to learn a new vocabulary.

Linkable code. All Microsoft compilers share
common utilities. A linker accompanies each

Circle 541 on inquiry card.

compiler. That means you can write programs in

two or more languages, taking advantage of

the specific strengths of each, then, link and
run them as a single program.

Leadership in micros. Nobody
gave us leadership. We earned it
through innovation, enhanced
programming tools and complete
user support. Today, Microsoft is the
y only software supplier to offer you
a complete programming environ-
ment. Including specialized languages
that support you in a wide variety of
programming situations. Tomorrow, you can
look to Microsoft to make that environment
even more productive.

Better tools. Ask your Microsoft dealer
about Microsoft's family of proven tools
for programmers: BASIC interpreter, BASIC
compiler, FORTRAN and COBOL. Each is
a specialized tool for a special programming problem.
Better tools. And better tools make better programs.

BETTER TOOLS FOR MICROCOMPUTERS

Microsoft Corporation
10700 Northup Way
Bellevue, WA 98004

Microsoft is a trademark of Microsoft Corporation.

www.americanradiohistorv.com
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Speaking graphically...

aTur\i

it really pays to rent terminals and
desktop computers from Genstar REI!

You can rent — right now, off-the-shelf, for as short as 30 days —
Hewlett-Packard desktop computers, intelligent graphics terminals,
graphics terminals, digitizers and thermal graphics printers. Plus,
you can rent dot matrix printers, graphic printers, impact printers
and teleprinters from Centronics, HP, Tally, Texas Instruments,
Qume, and more. Also, data terminals from ADDS, Beehive,
Computer Devices, HP, Lear Siegler, Tektronix, Televideo Systems,
Tl, and others. We've also got modems and acoustic couplers
immediately available for rent throughout North America. Think of
your bottom line in graphic terms. Rent from Genstar REI. Today!

GENSTAR 4
Rental Electronics, Inc.

(800)227-8409

in California (213) 993-7368, (415) 968-8845, (714) 879-0561

GSA Contract #GS-04S-23560

' 0O It sounds great. Tell me more! Call [ I'm particulary interested in the l
' me at following equipment: |
| O Send me your new Rental Catalog. |
0 r'd like a copy of your “like new"
' equipment for sale catalog, too. l
: NAME TITLE :
ORGANIZATION -
| Aooress MAIL STOP |
| cirvistateE/zIP i
) TELEPHONE Bog2 |
| Please complete coupon and mail to: Genstar Rental Electronics, Inc., 19525
Business Center Drive, Northridge, CA 91324 ® Genstar Rental Electronics. inc. 1962 |
16  September 1962 © BYTE Publications Inc Clrcle 206 on Inquiry card.
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Show me the savings picture, REL Send me a Free Catalog now!

Letters e

ship for the Radio Shack unit, but the
software is self-contained within
Type-N-Talk and requires no additional
programming on the part of the user. Mr.
Blankenship’s statement that “quality was
more a function of the programmer than
of the hardware” is all too true, but with
the introduction of programs such as his
for the Radio Shack unit and Type-
‘N-Talk more and more users can now
add voice to their computers without first
becoming specialists in phonetic speech
synthesis.

Melanie . Moyna, Manager
Consumer Products Group
Votrax

Division of Federal Screw Works
500 Stephenson Highway

Troy, MI 48084

The Votrax SC-01A chip is also used in
Steve Ciarcia's project this month. See
"“Build the Microvox Text-to-Speech Syn-
thesizer, Part 1: Hardware,” on page
64....R.S.S.

Computing Careers

Jacqueline Johnston's article “Career
Opportunities in Computing” (April 1982
BYTE, p. 439) was very informative and
useful. I enjoyed it because I am currently
seeking a job as an entry-level program-
mer. As a result, | have some observations
that may interest the audience addressed
by Ms. Johnston’s article.

There are indeed many openings out
there for programmers and programmer-
analysts. This fact is readily apparent
from the classified pages of the major
metropolitan newspapers. But very few of
the advertised openings are for entry-level
personnel, and many firms demand quali-
fications that even an experienced profes-
sional may have difficulty meeting.

Entry-level programmers who do not
have access to a school placement service
or a diligent guidance counselor will prob-
ably have to knock on a lot of doors in
order to find entry-level positions. This
could be an expensive proposition for
anyone who resides, as I do, in an area
remote from the urban centers where
there is the greatest demand for computer
personnel. Private employment agencies
are of little help because, although clients
will pay an agency to find experienced
programmers, companies apparently
prefer to obtain entry-level personnel
through campus recruiting and walk-ins.

Circle 480 on inquiry card. —mp
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Fdever hiaving L Lype L word
CATALOU e Leyimg Lo retoeenbe
how Lo et feare one i
ol G pragein Ly angthes
I you conldd tlo theese funeione, i it
raare: ke thiecn ot the SSTROFE of &0 SINGIT
KEY would you™ We thought, yor wonld ! Ge
wae nvented the Fnbancer || and th R AT
Ly More tha ot anotbuer doveer iy
adapter, the Fobancer ) snontellingon
Feyboard processor Now chiwacter, g
of data, comrriands and staterments, Gan ol b
stored i your Enhancer || for wmroediate: ool
hy preusing JUST ONF ¥t 71
Features that. you would expect, only on lige
systems now can he yours. EASIEY! [ on
mstance, wouldn’t you ke auto repeaot, and b
speed repeat? How ahout a type ahead buller?
Even user definable functon keys are avanlabil
for greater wput Hexiity
The Videx Enhancer || and Functon St i,
really 1s the Dawn of a New Era for Apple ||
Sugyested Price:
ENHANCER || 149 00
FUNCTION STHIP 79 00
Packayge Deal 219.0)0

{DOUUDUUUQDMTDUDU;
e — - i
FUNCTION STRIP .

[

Apple [ s a registered trademark of Apple Computer, Inc
Enhancer ][ and Function Strip are trademarks of Videx, Inc
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Letters

Most advertised openings I have seen
now specify two to five years’ experience
in addition to the expected knowledge of a
specific computer language. While many
hobbyists may meet those qualifications,
the job seeker should also realize that
most advertisements now demand experi-
ence on specific types of computers and
knowledge of specific operating and/or
database systems. These prerequisites
presumably exclude those professionals
who are familiar with the “wrong”
machine or system. They certainly ex-
clude those hobbyists who have had no
opportunity to work with minicomputers
and mainframes.

These demands for specialization in one
brand or line of hardware or software
seem unrealistic. After all, much of what
we do as programmers is medium in-
dependent, there is a shortage of com-
puter personnel, the differences between
brands of hardware and software are not
huge, and new brands or lines of hard-
ware and software are coming into the
market almost daily. The employers ob-
viously want no time wasted on training
or retraining computer personnel; perhaps
high salaries are at fault.

These observations are not meant to
discourage anyone interested in a pro-
gramming job or career. The opportu-

COMPUTER FORMS
AND SUPPLIES

WE SUPPORT MORE SYSTEMS WITH
FORMS THAN ANYONE!

INVOICES » STATEMENTS » CHECKS » P.O.'s » SHIPPERS = MEDICAL FORMS

Accounting Plus ¢ Peachtree ¢ BP] « Open Systems ¢ Structured Systems ¢
Vector Graphic « Howard ¢ Radio Shack ¢ Continental « Designer ¢ Libra « Gold ¢
IMS ¢ Alpha Micro ¢« Cimarron ¢ Van Data » Durango ¢ Dynabyte ¢« Osborme ¢
Briareus * MCBA + Apple « Great Plains « Emeritus

WE SUPPORT 215 SYSTEMS NOT LISTED HERE, SO IF YOU DON'T SEE YOUR
SOFTWARE HERE CALL TOLL FREE FOR A FREE SAMPLE PACKET OF FORMS
FOR YOUR SOFTWARE.

WORD PROCESSING LETTERHEAD

SHEER CUT LETTERHEAD FROM CHECKS TO-GO USES A NEW PROCESS TO
PRODUCE CONTINUOUS FORM PAPER THAT TRIMS CLEAN WHEN BURST.
NORMAL COMPUTER PAPER USES FIVE PERFORATIONS PER INCH, BUT
SHEER CUT USES A NEW TECHNOLOGY TO PRODUCE 80 PERFS OR
"TIES"™ PER INCH. THIS PRODUCES A VERY CLEAN AND UNIFORM
EDGE WHEN BURST, AND IS ECONOMICAL IN BOTH SMALL AND LARGE
QUANTITIES. SHEER CUT IS AVAILABLE ON A STOCK FORM BASIS
IN FOUR "CLASSIC LAID" PAPERS, OR IN ANY TYPE PAPER ON A
CUSTOM ORDER. EVERY OTHER FORM CAN BE IMPRINTED TO PRODUCE
CONTINUOUS FIRST AND SECOND SHEETS. BLANK PRICES ARE $60
FOR 1,000, $235 FOR 5,000 AND $400 FOR 10,000, WITH
IMPRINTING, DEALER, AND VOLUME PRICING AVAILABLE.

[ S NS et S SRS~ 1 1 (RSP — S s b S

N el e e e L

/

\\\
LN

8384 Hercules Street
La Mesa, CA. 92041

NATIONWIDE
800-854-2750

IN CALIFORNIA
800-552-8817

CALL TOLL FREE: (800) 854-2750 IN CA (800) 552-8817
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nities are out there, but finding a position
that's right for you may not be quite as
easy or fast as it once was or as some
sources would indicate.

La Vaughn H. Hayes
2021 Biltmore Dr.
Fayetteville, NC 28304

Discialmer May Not Be Valid

I read with interest John Navas’s letter
regarding warranties and software (May
1982 BYTE, page 18), and I'd like to in-
form Mr. Navas that just because a dis-
claimer is printed doesn’t mean it is valid.

Assuming Mr. Navas's software can be
termed “goods” under the Uniform Com-
mercial Code, Section 2-316 of that code
applies. This section requires that for a
disclaimer to be valid, it must be con-
spicuous and in writing.

Conspicuousness in this context is
readily determined. Usually the disclaimer
must appear in capital letters and in a
typeface that contrasts with the surround-
ing typefaces. If a disclaimer is indistin-
guishable from the rest of the sales con-
tract or agreement, it is not conspicuous.

Furthermore, it is required that the pur-
chaser either have or should have had ac-
tual knowledge of the disclaimer prior to
the sale. A warranty cannot be disclaimed
after a sale.

Finally, even if there is a disclaimer, the
disclaimer will not excuse the failure to
supply the goods forming the basis of the
bargain. For example, if Mr. Navas
bought a checkbook maintenance pro-
gram, the product must function as a
checkbook maintenance program. If the
software or hardware delivered is so
riddled with bugs that it will not operate,
the seller did not deliver what was bar-
gained for.

L. J. Kutten

201 South Central
POB 16185

St. Louis, MO 63105

A Fix for
the Soundex Algorithm

The algorithm given in Jacob R.
Jacobs’s “Finding Words That Sound
Alike: The Soundex Algorithm” (March
1982 BYTE, page 473) can be improved
simply by eliminating the code element
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Letters

for vowels only after consecutive repeated
elements are eliminated. With this fix, the
routine will correctly discriminate be-
tween words like “decision” and “thicken”
because similarly coded consonants sepa-
rated by vowels are preserved. The
earliest document I know of that describes
the Soundex method with this change is
“Information Retrieval by Proper Name”
by W. L. Hewes and K. H. Stow (June
1965 Data Processing, page 18).

John Nesbit

9808 110th St.
Edmonton, Alberta
Canada

Wanted: FORT/80

My company has a problem: a number
of our customers have bought and are
using FORT/80, a FORTRAN compiler
produced by Unified Technologies Inc. of
Islington, Ontario. Our customers find
the compiler an excellent product, if a lit-
tle lacking in some advanced features. Un-
fortunately, we believe Unified Technolo-
gies ceased trading some time ago, and we

cannot contact them.

We would appreciate any information
on the availability of the FORT/80 com-
piler.

D.G. Collier, Software Director
Data Applications [UK] Ltd.
16B Dyer St.

Cirencester

Gloucestershire, GL7 2PF
United Kingdom

MPI Disk Drives Meet IBM

The following information may be

useful to anyone considering purchasing |

the IBM Personal Computer.

Recently, I decided to upgrade to a
16-bit computer. I first purchased the IBM
Technical Reference manual and later
bought the IBM Personal Computer. Why
did I buy the technical manual first? I
wanted to know if there was any reason
why IBM's Tandon-made disk drives
could not be replaced with my MPI
(Micro Peripherals Inc.) BS1 drives.

Last week, I brought home my newly
acquired Personal Computer system with

‘BYTEWRITER

‘BYTEWRITER
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the DOS (disk operating system) manual,
a disk-controller board, a color-graphics
board, and an additional 16K bytes of
memory. That same evening my system
was up and running with the DOS and
one of the B51 drives. Unfortunately,
when [ attached the second disk drive
neither drive would work. I found that
making the MUX (multiplex) connection
on the MPI shunt socket for the Tandon
drive, as described in the Technical
Reference manual, does not work on the
MPI drives, because the drive electronics
are then enabled all the time. Therefore,
the outputs of the two drives contend
with each other. Fortunately, no damage
can occur with open-collector drive cir-
cuits. The solution is simple: do not make
the MUX shunt connection. Also, the
disk-controller board places a logic low
voltage on pin 34, Side Select, and this
must always be logic high for the MPI B51
drives.

The following information will allow
anyone who wants to use MPI BS1 drives
to have a system up and running in no
time with the IBM Personal Computer
and DOS:

e Each MPI drive must be set up to receive
its Drive Select signal on pin 12 of its edge
connector.

® The Drive Select signal must also enable
the Head Load line.

e The MPI drives’ Side Select lines must
always be logic high.

The above conditions can be achieved by
placing two jumper connections across the
following pins of the shunt socket on the
MPI drives:

1 to 14 (Head Load connecting to Drive
Select)

3 to 12 (Drive Select connecting with pin
12)

and cutting the trace on the MPI printed-
circuit board leading to pin 34 of the edge
connector (just above the contact), allow-
ing this pin to stay in the high state.

Note that the termination-resistor pack
(150-ohm pull-up resistors) should be left
in the A drive only; remove this pack
from the B drive but place a single
150-ohm resistor between pins 2 and 13 of
this socket. This pulls the Side Select line
up to the high state.

Kim B. Lignell
649 South Harvard Ave.
Addison, IL 60101 m
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Turn your Apple Il into an

With software from

Quark Engineering brings you software specially
designed for your Apple lll. Easy-to-use products
that dramaticaily increase your system’s capabilities.
And your productivity.

You start with Word Juggler™, the most easy-to-use
word processor avallable for the Apple Ill. Word
Juggler is written in assembly language. And comes
with special keyboard templates to label important
functions.

Word Juggler retails for $295. Form letter and simple
mailing list capabilities are included free. If you want
even more capacity, you can interface with Apple's
Mail List Manager for an additional $35.

Need to check your spelling? Add Lexicheck™.

A high-performance spelling checker with a
25,000-word dictionary. You can add your own
words. And get more accurate documents, without a
lot of proofreading. The price? Less than a penny a
word. Only $195,

*Apple Is a registered trademark
of Apple Computer, inc.

Clrcle 391 on inquiry card.

rhard

Quark

See us at Applefest/San Francisco, Booth #529,

Quark™ Engineering

You can even send text from Word Juggler to
computerized typesetting equipment. All you need
is TypeFace™. Interface software which cuts your
typesetting costs and eliminates re-keying errors.
$175.

Finally, there’'s TranScribe™. A spooler designed
especially for hard disk drives. TranScribe lets you
use other computer functions while you're printing.
And it's compatible with most Apple Il software.
$125.

There's much more to tell you about Word Juggler,
Lexicheck, TypeFace and TranScribe. See them
at your local dealer. Or contact us
today. We'll help you turn your

Apple lll into an orchard. And from
then on, you'll find easy picking.

Quark Engineering
1433 Willilams, Suite 1102
Denver, CO 80218
(303) 399-1096

www americanradiohistorv com
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MICROBUFFER WILL
SPEED UP ANY PROGRAM

THAT REQUIRES PRINTING.

MICROBUFFER ALLOWS YOU
TO PRINT AND PROCESS
SIMULTANEOUSLY.

Now you don’t have to wait for
the printer to finish before you -
can use your computer again.

YOU CAN DUMP
PRINTING DATA DIRECTLY
TO MICROBUFFER.

Unlike your printer, Microbuffer
accepts data as fast as your
computer can send it. So there’s
never a bottleneck.

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.

THERE IS A MICROBUFFER
FOR ANY PRINTER/COMPUTER
COMBINATION.

Microbuffers are available in
Centronics-compatible parallel
or RS-232C serial versions.

FOR APPLE Il COMPUTERS,
Microbuffer Il features on-board

Circie 376 on Inquiry card.

firmware for text formatting and
advanced graphics dump
routines. Both serial and parallel
versions have very low power
consumption. Special functions
include Basic listing formatter,
self-test, buffer zap, and
transparent and maintain modes.
The 16K model is priced at $259
and the 32K, at $299.

FOR EPSON PRINTERS, Microbuffer
is $159 in either an 8K serial or a
16K parallel version. The serial
buffer supports both hardware
handshaking and XON-XOFF
software handshaking at baud
rates up to 19,200. Both Epson
interfaces are compatible with all
Epson commands

including GRAFTRAX-80 and
GRAFTRAX-80 +.

ALL OTHER PRINTER/COMPUTER
COMBINATIONS are served by the
in-line, stand-alone Microbuffers.
Both serial and parallel versions
are expandable up to 256K. The
serial stand-alone will support
different input and output baud
rates and handshake protocol.
The 32K model starts at $299,
64K for $349. 64K add-ons for up
to a total of 256K are just $179.
When you think of how much
time Microbuffer will save,
can you afford to not have one?

www americanradiohistorv com

SIMPLE TO INSTALL.

Microbuffer Il is slot-independent.
It will fit directly inside the Apple
Il in any slot except zero.

Microbuffer for your Epson
mounts easily in the existing
auxiliary slot directly inside the
printer.

The stand-alone Microbuffer is
installed in-line between virtually
any printer and computer.

MICROBUFFER FROM
PRACTICAL PERIPHERALS.

Practical Peripherals is dedicated
to establishing new industry
standards for product performance.

The un-retouched photo at left
has been enlarged to demostrate
Microbuffer's exact workmanship
and precise attention to detail.
Specifications demand that each
board undergo 36 seperate tests
and inspections before it can
leave the factory.

Ask your dealer for a demostra-
tion of the most practical, most
successful new product of the
year — Microbuffer.

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

Robert Tsuk
17 Lexington Ave.

Plattsburgh, NY 12901

The Quinti-Maze game takes you on a three-dimen-
sional adventure through a 5-by-5-by-5 cubic maze. The
object of the game is to find your way through the rooms
and out of the maze in as little time as possible.

The program is written in Applesoft BASIC for an Ap-
ple II with 32K bytes of memory and one disk drive.
Although it's written in BASIC, Quinti-Maze is a fast
game to play (see listing 1), But setting up the maze takes
about 30 seconds (see photo 1). One room at a time ap-
pears on the screen, showing you four possible exits—one
in each of the three visible walls and one in either the
floor or ceiling.

Playing the Game

At the start of the game, you're asked if you want to
see the instructions. If you don't, the screen then displays
a view of one of the rooms, in high-resolution graphics,
located somewhere in the maze. The direction in which
you are facing is indicated at the bottom center of the
screen.

You move around the maze by entering any of the
following commands:

U—up E—east

D—down W—west

N—north F—change facing direction
S—south Q—quit

Every time you enter a command, you move to another
room or get a different perspective of your location in the
room. The rooms look nearly identical, except for the

Photo 1: View of one of the rooms in the maze. You can
change the direction you are facing or move in any direction
by entering one of the commands. :

varying positions of the doors and holes in the floor or
ceiling. As you move about the maze, the computer ticks
off the seconds, keeping track of your total time. The
elapsed time is displayed in the lower left-hand corner of
the screen.

When you enter the F command, to change your direc-
tion, the program asks that you enter the new direction.

24  September 1982 © BYTE Publications Inc
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If you enter the Q command, to stop the game, the pro-
gram asks if you want to save the current maze. If you
do, the program requests a name for the maze and then
saves it on the disk. When you next play Quinti-Maze,
the program asks if you want to start in a new maze or
recall an old maze from the disk. If you want to recall an
old maze, you enter the name of the maze. The program
returns you to the same room and with the same
cumulative time as when you last quit the game.

Strategy

The strategy for Quinti-Maze is fairly simple; be
methodical. Because all the rooms in the maze look
similar, you could wander around forever without find-
ing the exit. My favorite method is to travel in one direc-
tion for as far as I can go, then I assume I'm at one of the
outside walls and search there for an exit.

Conclusion

Quinti-Maze is a simple yet very playable game. Be-
cause it is written in BASIC you can easily modify the
program to include your own special features. A denizen
or two would add even more excitement to Quinti-
Maze.®

The author has offered to make copies of his program
available to BYTE readers for $5. Send a blank disk and a
self-addressed stamped envelope to:

Robert Tsuk
17 Lexington Ave.
Plattsburgh, NY 12901

Listing 1: Quinti-Maze, written in Applesoft BASIC, requires
an Apple Il with 32K bytes of memory and one disk drive.

‘E’

10
QO
100
105

110

118

+J

- -

RN
-

i

e

140

145

155
160

167

DATA

FOR I = 768 TO 833:

DATA

DATA

FOKE 1013, 761

201,84,208,15,32,177,0,3
2,248,230, 138,72,32, 183, 0,20
1,44,240,3,76,201,222,32,177
, 0,732,248, 230

READ F: FOEE
I.P; NEXT I
104,134,3,134,1,133,0,17
0,160,1,132,2,173,48,192,136
. 208,4,198
1,240,7,202,208,246, 165,
0, 208,239,165, 3, 133,11, 198, 2,
208,241,986
FOKE 1014,0: FPOKE
1015,
TEXT : HOME
GOSUR 2000

DIM FC(5,7): DIM FC$(S)

FC$(1) = "NORTH":FC$(2) = "S0O
UTH":FC$(3) = "EAST":FC$(4) =
"WEST"

FOR B =1 T0O 4: FOR I = 1 TO
6: READ FC(E,I1): NEXT : NEXT

GOTO 155

HPLOT 0,0 TO 279,0 i0 279,15

9 TO 0,159 TO 0,0 TO 69,29 TO
209,29 TO 209,129 TO 469,129 10
69,29: HFLOT 209,29 TO 279,0

: HPFLOT 209,129 TO 279,159: HFLOT
69,129 TO 0,159: RETURN

RETURN

HFLOT 109,9 TO 169,9 TO 159,
19 TO 119,19 TO 109,9: HFLOT
119,19 TO 119,9: HFLOT 159, 1

9 TO 159.9: RETURN

HPLOT 119,139 TO 159,139 TO
169,149 TO 109,149 TGO 119,13

9: HPLOT 119,139 TO 119,149:
HPLOT 159,139 TO 159,149: RETURN

HFELOT 19,39 TD 49,49 TO 49,1

F9: HPLOT 19,149 TO 19,39: HPLOT
19,139 T4O 49,139: HPLOT 19,4

9 TO 49,49: RETURN

HFLOT 119,59 TO 159,59 TO 1%
9,129 TO 119,129 70 119,59 TO
129,69 TO 149,69 TO 149,119 T0O
129,119 TO 129,69: HPLOT 149

69 TO 159,59 HPLOT 149,119

TO 159,129: HPLOT 129,119 TO
119,129: RETURN
HPLOT 229,49 T0 289,39 TO 25
9,149: HPLOT 229,139 To 229,
49: HPLOT 229,49 TO 259,49:
229,139 TO 259,139: RETURN
DIM SE(b6,6)

INFUT "RESTART (LD MAZE ";Y$
: IF LEFTS (¥Y$,1) = "Y" THEN
1360

FOR A = 1 TO &: FOR X = 1 T0O
S: FOR Y =1 TQO S

o J10 K A 4D F XS IGHE Y
10

HPLOT

Listing 1 continued on page 26
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S U P I I E S ' Listing 1 continued:
i
170 IF A < >S5 AND  RND (1) < .
80 THEN SH{X,A) = 8&(X,A) +
0, a 4
BASF DISKETTES, 100% CERTIFIED A 3
Stk # 5.25” DISKETTES, BOX OF 10 ;nox 5 [ ‘1o+ 175 SH(X,. Q) = SE(X.A) + "X"
35-256 1 SIDE SINGLE DENSITY SOFT SECTOR ..... 23.00 $112.50 $220.00 : J
35-257  1SIDE SINGLE DENSITY 10SECTOR ... :za.oo :112.50 :zzo.oo 180 IF MID3 (S$(X,A — 1),(Y 1
35-646 1 SIDE DOUBLE DENSITY SOFT SECTOR 24.00 $117.50 $230.00 ) X & + 1.1) = "“0O" THEN S%(X
35.649  1SIDE DOUBLE DENSITY 10SECTOR ....... $24.00 $117.50 $230.00 ./ g - 1
35.624 2 SIDE DOUBLE DENSITY SOFT SECTOR $38.00 $185.00 $360.00 JAY = 88(X,. A + "0": GOTO 19
35-627 2 SIDE DOUBLE DENSITY 10SECTOR ....... $38.00 $185.00 $360.00 O
Stk # 8" DISKETTES, BOX OF 10 1BOX § 104 . 2
38-428  1SIDE SINGLE DENSITY SOFT SECTOR ..... :u.oo :117.50 :zao.oo 185 S$ (X, A) = Ss(X,A) + "x"
38-568 1SIDE DOUBLE DENSITY SOFT SECTOR . $35.00 $170.00 $330.00 - : = s “n O
38-596  1SIDE DOUBLE DENSITY 32SECTOR ....... $35.00 $170.00 $330.00 190 IF ¥y - 2 < 0 THEN 200
38-325 2 SIDE DOUBLE DENSITY SOFT SECTOR . $43.00 $207.50 $410.00 129 IF MID$ (S$(X,. A, (Y — 2) X%
38-812  1SIDE SINGLE DEN. (SHUGART 32 SECT) ... $24.00 $117.50 $230.00 6 + 4.1) = "0" THEN S$(X.A) =
= i =
HARDHOLES — ADDED STRENGTH REINFORCING RINGS PREVENT HOLE 7 - -
TEARING AND RIPPLING DAMAGE. MADE OF HEAVY DUTY MYLAR. S$(X,A) + "O0": 60OTO 205
Stkaﬂ . rx sl’rk:- Sy 200 SH(X,A) = SE(X,A) + "X
29-801 " APPLICATIONKIT  ............. 11.95 m—— g . = -
20-800  EXTRA BOXES OF 50 HOLES $8.00 = AR s > G AND RND (1) < .
29-501 5" APPLICATIONKIT  ............. $8.95 ot @ THEM S4(X,A) = S$(X,A) + "
29-500 EXTRA BOXES OF 50 HOLES  ..... $6.00 W._{g;:; a': GOTO 215
ISR IRAD CLRMNORITE o, pevercomnt mies | 210 S9(x,A) = ERERRRY e
BASF head cleaning FLEXYDISK™. PERFECT DATA™ one/two head kit. 21% IF X <« > 8 AND RND (1) < .
Speclally designed to ciean the heads Kit contalns two cleaning disks, one - HE = Q¢ + v
of your disk drive, without solvents or bottle of head cleaning solution and 8 THEN S%( X':A) S (X ! A)
liquids. FOR SINGLE HEAD DRIVES ONLY | an Easy-Pour dispensing spout. 0": GOTO 225
21-731 Box of three 8" disks . $35.00 21-708 8" Cleaning kit ... $24.95 =y o 3 = Yy 0
21-732 Box of three 5" disks . $35.00 | 21-705 5.25" Cleaning kit . $24.98 220 S4(X,A) = DH(X,A) + "X
i 228 IF MID® (S&(X = 1,A),¢Y - 1
F“p ‘N’ File™ ) X 6 + S,1) = "0" THEN S%(X
A = SE(X,.A) + "0O": GOTO 23
PROTECTIVE STORAGE svssr(E)MErgg %P Eo ] =
60 DISKS. TRANSPARENT SMOK LORED ' e oo
ACRYLIC CONSTRUCTION WITH HINGED LID 270 SE(X,A) = BH(X,A) + "X"
g"iD” INDEX DIVIDERS. s 2EG O NEXT : NEXT : NEXT
25-605 FORS"DISKS ......... :zus 240 X = INT ¢ RND (1) x 3) + 2:Y
25-608 FORB"DISKS ......... 29.95 - - Ty e
LIBRARY CASES — HOLDS TEN DISKETTES FOR EASY ACCESS 3 INT_ ( f‘ND (1) % :‘) ' - A
Stk # ESAC:I . TEN sc‘::;uss = INT ( RND (1) % X)) + 2
21-105 EHLibrary'case .y - aiivivany ivraivh 2.95 2.250a ALL -, - . g 4 |
21-108 6" Librarycase ....................... $395  $2.95ea  $CALL 24% RD = INT (DR§B (it’__‘___*ﬂf’l : 5
DN RD GDT (.). Ludody £ (] ’Aé_‘\.?,
Paper Tractor THE PAPER TRACTOR ENABLES YOUR TRACTOR 270,275
FEED SYSTEM TO FEED INDIVIDUAL SHEETS OF LET- Bt o =
TER OR LEGAL SIZE PAPER . . . INEXPENSIVELY! 280 A = S:P1$ = LEFTS (B%(X,A),(
» Flts 9%" print frames Y. — 1) %X &):l. = 29 — LEN (P
* Compatible with matrix, impact, daisywheel and ink in- 1) PRe = RIGHTS® (S$(X.A) " L
jection printheads :
* Fits front, back and dual tractor feeds Y:8E(X.A) = FPl4e + "0O" + F2%;
» Proven with alt major manutacturers printers including
Epson, Tiger, DEC-writer, Commodore, Centronics, GOTO 280
RS V VI Vil and many more e -
BRAHIDBAN0T, . sssomeomimmid st nsmuess $14.95 255 A = 1:P1$s = LEFTS (B8%(X,A),(
— - = -
RIBBONS — QUALITY, BRAND NEW, LONG LIFE EXACT REPLACEMENT Y 1) ¥ 6 + 12:L _ 29 LEN
8tk # Fits these printers 18 811 12+ (F1$):P2% = RIGHTE (S$(X,A)
41-421  Centronics 700 series, LP, I, i, IV (zip pack lnsen)" 74 $3.33 8293 . = PO L s LS -
41-430 NEC Spinwriter 5500,7700 muitistrike  ...... 5.84 $5.20 $4.57 4 L):S®(X ;A) P1% 0 P2
41-465  CentroniCS 104  ...........cocvvevniennnens szo 83 $18.58 $18.32 $: GOTO 280
41-471  Diablo HY Type Il. Multistrike  .............. $4.85 $432 $3.80 2460 = 5 =
41-473  DiabloHY Type li. Long life nylonfabric  ..... $5.38  $4.00 $4.22 EE-i o ol L_E,F-Hi (Si b i
41-476  QUME.Multistrike black  .................. $3.88 $3.42 $3.00 Y = 1) x 6+ D)l = 29 - LEN
41-495  Texasinstr. 810. Dual Spools $5.08 $452 $3.97 (P1$):P2¢ = RIGHTS (S%(X.A)
41-496 Decwriter LA 30/386. Dual spools $491 $4.38 $3.8% "l
41-498  DEC LA 180,TI 820 dual spools $661 $590 8518 L) 8 (X,A) = P1s + "0" + F2
41-451  Epson/IBM MX 70/80 cartridge $13.82 $12.33 $10.83 $: GOTO 280
= Amenca's intormation utility. Get timely information on 265 Y = 1:P1ls = LEFTS (S6(X,.A),(
stocks, bonds, commodities. Find Airline schedules and -- o - =
E make travel reservations. Use the discount shopping and Y 1) x &6 + -2) :L k_ 29 LEN
AMERCAS (NFORMATION Uiy _barter service. Manv other facilities available. . (F14):P2¢ = RIGHTs (S%(X,A)
Stk. # 965 The Source Electronic Information and Communication Service $85.00 - L):S$(X,A) = Pis + "Q" + F2
%: GOTO 280
805 985_9824 270 X = GiP1$% = LEFTE (S%(X.A),(
Y - 1) % & + 4):L = 29 - LEN
w2 (=
BY MALL: Mall your order 1o Personal checks require two weeks to (F1%) s P24 RI_GHT$ '(. Sf (X a A_)
NATIONAL DATA SUPPLIES, INC. clear. L)1 8E(X, A = PLS + 0" + P2
1741 CAPSTAN DRIVE PURCHASE ORDERS: Purchase orders 5 a0
OXNARD, CA 93033 welcome from well rated companys and —— $: GOTO 28c .
Include your phone number, Master Card Institutions. Minimum order $35.00 278 X = 1:F1% = LEFTS (SH(X,A), (
or Visa number, and expiration date. SHIPPING: 3% of order (minimum $3.00). Y = 1) % & + S|)r:L = 29 - LEN
Please order by stock number. Minimum Non UPS areas, export orders or parcel . ¥
order $20.00. C.0.D.s 3% (min $2.00). post are 10% (minimum $5.00). (F16):P2¢% = RIGHTS (8%(X.A)
L)YsSs(X,. M) EL& st MOP £ 22
Ed ®
NATIONAL DATA $: GOTO 280
SUPPLIES, INC. 280 SX = X:8Y = Y:SA = A
e e e e e

26  September 1982 © BYTE Publications Inc
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™
Listing 1 continued:
290 VTAR 2Z: FRINT "HIT ANY KEY
RADIO SHACK
JO0  IF  PEEE ( — 1&6384) < 127 THEN

1-800-841-0860 Toll Free T10 F;::;)E - 16768, 00
1O0O0 X = INT ¢ RND (1) X =) + 1:
BUY DIRECT Y = INT ( RND (1) % =) + 1:

A INT ¢ RND (1) x 5 + 1:

PURE RADIO SHACK EQUIPMENT S T R

1010 HOME : VTAR 22: HTAR 18: FRINT
Low DISCOUNT PRICES FCS(FCY:AS = "":D = O3 IF LS
TRS-80 Color Computer TRS-80 Model Il = 1 THER FRANG 5, keh

1020 VTAR 22: PRINT "TIME :":7T: FOR

Computer TIME = 1 T 80
102%  IF  PEEK {( — 1&384) > 127 THEN
BUY 1030
DIRECTY 1027 NEXT :T = T + 1: VTAR 22: FRINT
- CTIME :"3T: GOTO 1020

1030 GET A%
1035 IF A%
1040 IF A%

"¥" THEN LS = 1
"Q" THEN 1300

PRICED s
FROM

1050 IF A% = "U" THEN D = 1
1060 IF A% = "D" THEN D = 2
TRS-80 Model Il 1070 IF A% = "N" THEN D = =
1080 IF A% = "S" THEN D = 4
Computer 1090 IF A% = "E" THEN D = 5
p— 1100 IF A% = "2" THEN 1290
BUY 1110 IF A% = "W" THEN D = &
Byt 1120 IF A% = “F" THEN GOTO 1280
1130 IF D = 0 THEN 1010
1135 T =T + 1
1140 IF MID$ (SH(X,A), (Y — 1) %

& + Dgdh 4 X VO THEN | FRINT

PRICED s
FROM
CHR$ (7): BOTQ 1010

Smith Corona TP-1 Commodore 1150 ON D GOTO 1160,1170,1180,11

. ; 1200, 1210
Daisy Wheel Printer L AZH
= 1170

9
a # A5 (EEEE 5220
A
» 1180 Y
BUY The Friendly Computer 1190 Y
OO X
X

LIS B

- XX <<DD

1: GOTO 1220
1: GOTO 1220
1: GOTO 1220
1: 6OTO 1220
S 0R X <1 ORY > 5 OR

a 1200 )
h‘\,\‘ s 1210 : 3 22
1220 X = : 3 b I
MK s e
*LIST 5895°°* PRINT "YOU WIN": & T100,100

orR A S OR A < 1 THEN
: % T100,50:; & T100,50: & 77

=~ 1: GOTQ 1220
DIRECT

muwnwon
1+ + 1

)

TM - TANDY CORPORATION . S,66: & T100,66: & T7S,66: &
FREE COPY OF WARRANTY CENTRONICS 739-1 T60,255;: GATO I000
UPON REQUEST *'469 1230 HBR : HCOLOR= 3: HPLOT 0,0:
CALL 624%4: HCOLOR= O C‘DSUB
WRITE FOR YOUR FREE CATALOG 120
1240 FOR I = 1 TOQ &: IF MID3 (S
We Carry The Full TRS-80 Product Line FIX ALY — 1) % &6 + 1,1) =
X" THEN NEXT : GOTO 1010
MICRO MANAGEMENT 12580 R = FC(FC, 1) + 1
1260 HCOLOR= 0: ON R GOSUR 125,11
30, 135, 140, 145, 150
SYSTEMS INc 1270 NEXT : GOTO 1010
PARCEL DIVISION - DEPT NO. 1 1280 INFUT "WHAT FACING 1-N 2-S
a—E ! 4= aEGE TEFECE 1 O ER
2803 Thomasville Road East S 4 THEN 1280
Cairo, Georgia 31728 1285 G6OTO 1220
GA. & INFO 912-377-7120 ViC=20 1290  INVERSE : HTAR 18: PRINT SX
Hﬂﬂnumcnnmu Tae rindis compee Y "i8Y:"  ":SA: NORMAL : GOTO
Thousands of Satispied Customers Stnce 78 RIS o ,
Listing 1 continued on page 30
28  September 1982 © BYTE Publications Inc Circle 304 on Inquiry card.
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The software professionals choice.

The most complete Pascal programming package
is available for both 8 and 16-bit computers.
Pascal/MT+ is the choice of professional software
writers and hardware vendors. Pascal/MT+ is fast,
versatile, and portable, plus it's easier to use than
other Pascals. In fact, no other Pascal gives
you the many programming conveniences of
Pascal/MT+. Our superior native code
compiler, 8087 support, advanced debugging
tools, and ROM-able code make it perfect
for every professional application.
Pascal/MT+ is a total development package
with all the utilities you need, including our

Europe

Vector International Research Park
B-3030 Leuven, Belgium

32 (16) 20-24-96

Telex: 26202 VECTOR

Far East

Microsoftware Associates

6 Floor A.Y. Building -
3-2-2 Kitaaoyama, Minato-ku
Tokyo 107, Japan i
03-403-2120 "
Telex: 2426875

byt

exclusive SpeedProgramming Package™
Pascal/MT+ is a comprehensive language
package that translates directly into high-speed
object code, not slow P-code. That means it's
five to ten times faster than the competition’s. So
move up to the best Pascal on the market.

Cn?ll or write Digital Research for more
information. (408) 649-5500

or (408) 649-3896.
160 Central Ave., DIGITAL
RESEARCH

Pacific Grove,
California 93950.
The creators of CP/M™

g
ot
Circle 164 on inquiry card.
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Listing 1 continued: HTAR 17: INVERSE : PRINT "S

1300 PRINT "DO YOU WANT TO SAVE “;: NORMAL : PRINT "—SOUTH"
THIS MAZE": INPUT Y$: IF LEFT$ 2040 PRINT : HTAR 6: INVERSE : PRINT
(Y$,1) < > "y" THEN GOTO 3 "D";: NORMAL : PRINT "—~DOWN"
Q00 i3 HTAR 17: INVERSE : PRINT
1310 INPUT "WHAT DO YOU WANT TO "Evs: NORMAL : PRINT "—EAST"
CALL IT “3;Ns$
1320 D$ = CHRS (4) 2050 PRINT : HTAR &: INVERSE : PRINT
1”0 PRINT D$;"OPEN OLD MAZE/";N "N":: NORMAL : PRINT "—~NORTH
$: PRINT D$;"WRITE OLD MAZE/ ":: HTAR 17: INVERSE : PRINT
"i NS “Whis NORMAL : PRINT "~WEST"
1740 FOR A1 = 1 TO 5: FOR X1 = 1 '
TO S: PRINT S$(X1,A1): NEXT 2060 PRINT : HTAR &6: INVERSE : PRINT
: NEXT : PRINT X: PRINT Y: PRINT "@"3;: NORMAL : PRINT "—QUIT"
A: PRINT T: PRINT FC 33 HTAR 17: INVERSE : PRINT
1350 PRINT D$;"CLOSE OLD MAZE/"; "Fu:: NORMAL : PRINT "—CHANG
N$: GOTO J000 E FACING"
1360 INPUT "WHAT IS ITS NAME ";N 2070 VTAR 23: PRINT "HIT ";: INVERSE
$ : PRINT "SPACE";: NORMAL : PRINT
1370 D$ = CHR$ (4) " FOR MORE"
1380 PRINT D$;"OPEN OLD MAZE/"3N 2080 IF PEEK ( - 16384) < 127 THEN
$: PRINT D$;"READ OLD MAZE/" 2080
s N$ 2090 POKE - 16768,0: HOME : INVERSE
1390 FOR A1 = 1 TO 5: FOR X1 = 1 : PRINT "F"3: NORMAL : PRINT
TO S: INPUT S$(X1,A1): NEXT " WILL COME BACK WITH A QUES
: NEXT : INPUT X: INPUT Y: INPUT TION AS TO": PRINT : PRINT
A: INPUT T: INPUT FC WHICH FACING YOU WISH.HIT ON
1400 PRINT D$;"CLOSE OLD MAZE/"; LY ONE KEY": PRINT : PRINT "
N$: 3G0TO 1220 AND “;: INVERSE : PRINT “RET
2000 VTAR 12: HTAR 18: INVERSE : URN": NORMAL
PRINT "MAZE": NORMAL : VTAR 2100 PRINT : PRINT "PLEASE WAIT
22: INPUT “DO YOU WANT INSTR WHILE IT SETS UP THE MAZE": PRINT
UCTIONS ";Y$: IF LEFT$ (Y%, : PRINT : RETURN
1) € » "Y" THEN RETURN 3000 TEXT : HOME : VTAR 5: HTAR
2005 PR# 1 12: PRINT "CONGRATULATIONS !
2010 HOME : PRINT "THE OBJECT OF "
MAZE IS TO FIND YOUR WAY": PRINT 3010 PRINT : PRINT TAE( 7)"YOU
: PRINT "OUT OF A SXS5X5 CURI HAVE FINISHED THE MAZE IN “:
C MAZE. IN ONE OF THE": PRINT PRINT TAR( 7)T:" SECONDS"
"ROOMS THERE IS AN EXIT OUT 3030 INPUT "DO YOU WANT TO PLAY
OF THE MAZE." AGAIN 7 ";Y%
2020 PRINT : PRINT "YOU MUST TRY 3040 IF LEFT$ (Y$,1) = "Y" THEN
TO FIND IT IN AS FEW TURNS RUN
"; PRINT "AS POSSIBLE. THE C 9999  NORMAL
OMMANDS ARE :" 10000 DATA 1,2,8,0,5,3,1,2,0
2030 PRINT : HTAR &6: INVERSE : PRINT B 3,5, 1,2, 3,5,8,0,1,2,5,3,0
“U's: NORMAL : PRINT “~UFP";: iy

mmmmmmmwmwmn LIKE GRAPHICE,
EMHANCEL} SCREEN FEATURES, H/L INTENSITY, REVERSE VIDEO, TONE GENERATOR, 2 RS-232 PORTS,
ONE PARALLEL PRINTER PORT. ALSO BOOTS AS INTELLIGENT TERMINAL.

3199 OPTION PACKAGE for lnylﬁﬂlm N $299 OPTION PACKAGE for any 820/820 il
© JHIEFEEDLF-

& INCLUDES ALL OF THE $199 PACKAGE PLUS —
mataleton) §140 o Boxol 10 Disketios
o DISPLAY RISER - Eiovates 3" or 5°, Stoel Conatruction  § 29
o ACRYLIC GREEN SCREEN - Molded 10 &t CRT
© NYLON ANTH-GLARE SCREEN - Sireiches over CRT
o SYSTEM DUST COVERS - 3 Covers Protect CAT,
Drives & Keyboard

$299 820 DD Kht
 250% More Skorage fhan Model 820
© Sivpie Phy-n instalation

30  September 1962 © BYTE Publications Inc
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The Osborne is easy to

PerSOnal BuSineSS learn, fun to use, and quickly

becomes indispensable.

One price, $1795, b it all.
Computer i g
that 1S Changlng from a computer retailer near
you.
the Way peOple And you can buy it in any
color you want. As long as it
gotowork. s blue.

Put away your buggywhips.

Henry Ford revolutionized
personal transportation.
Adam Osborne has
done the same for personal ==
business computing.
- r}gﬁ%ﬁgg&gyﬁf Sl <1705, Complete. Including Software.
business computer to work or your nearest dealer,
faster and better with words, call (in California) 800 772-3545
numbers, and ideas is included  ext. 905; (outside California) call
in a portable carrying case you 800 227-1617 - SBORNE
can take anywhere. ext. 905. o o

The $1795 suggested retail price for the Osborne 1 (a trademark of Osborne Computer Corporation) includes a full business keyboard, built-in CRT display, two built-in tloppy disk drives,

CPU and 64 kilobytes of RAM memory, RS-232 and JEEE 488 Interfacee, and the following software packages: WORDSTAR® word processing with MAILMERGE® (a trademark and & registersd
trademark of MicroPro International Corporation of San Ratael, Calitornia). SUPERCALC® electronic Bp: eet szstem (a of Sorcim Corporation): CBASIC® (a registered trademark of
Compiler BASIC® (a reg ot ). and Ci id g of Digital .

www.americanradiohistorv.com
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When you say your

disk drive has more juice
than Apple’s, be prepared
to cut one open.

The problem with Apple’s disk drive
stems from the core.

There are a lot of good reasons why
dealers all over America aren't recommend-
ing Apple’s disk drive. And one of the main
reasons is Rana Systems’ new Elite Series
of Apple I compatible disk drives.

It's easy to see why Apple’has been
having some major slipped disk problems.
Just look at their antiquated head positioner.

Apple is a registered trademark of Apple Computer Inc.

It's plastic. Just like a toy. That's why it can
take multiple passes to get the information
needed. And why the
information on your disk
can appear obscured and
unreadable. If Apple’s
positioner doesn't accu-
rately center the head
over your data tracks, it's
no bargain at any price.

Apple’s primitive plastic positioner
A workable, but sloppy, way to cap-
ture data.

wWWW americanradiohistorv com
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Rana knows the head positioner is the
heart of the machine, so we didn't cut any
mm corners. To most accu-
rately place the head
over the data area we
use finely machined
lead screws and metal
band positioners.They
provide you with the
5y fastest and clearest
data recognition on
the market. With three
to four times faster
access, track to track. With far greater pre-
cision than Apple’s, to give you virtually
100% data integrity.

=

T
T

N
r

Rana’s state of the art technology lead
screw and metal band positioners give
vastly improved speed and accuracy.

More juice on Apple’s inferiority.

There's another big problem Apple has
chosen to ignore. The irritating scratching
noise that occurs when it is searching for
information. Rana, on the other hand, has
built the Elite Series to be virtually noiseless.

~ And more importantly, Rana has an
advanced write protect feature which
makes it impossible to lose your information.
A simple touch on the front panel's mem-
brane switch gives you failsafe control.
Apple of course only has a notch or tab,
which gives you only minimal protection.

With the superior Elite controller card,
you can control up to four floppy disks using
only one slot. With Apple’s you can only use
two. Of course, you can still plug into
Apple's controller card, but down the line
you'll want to switch to Rana’s and save
yourself a slot.

Elite also gives you more
byte per buck.

Even our most economical model, the
Elite One, gives you 14% more storage than
Apple's. 163K versus Apple's 143K. With
our Elite Two offering 326K and our top-of-
the-line Elite Three offering a 356% storage
increase at 652K. That's almost comparable
to hard disk performance, all because of
our high density single and double sided
disks and heads.

Elite Three 652K+ 356%

Elite Two 326K+128%

Elite One 163K+14%
— Disk H 143K

And the cost? Just look at the chart.
272 Bytes per dollar for Apple, versus
between 363 to 767 Bytes per dollar for
ours. They're not even close.

o e ot i ]
r o - s

of itisn’t

The real bea
the beauty of
There is no comparison to the lean,

clean design of the Elite Series to Apple’s
5 year old model (which by the way has
never been updated). It's our superior
technology, operating economy, increased
storage and faster step that makes us the
best performing and hottest selling disk
drive in America.

So give us a call or write for more infor-
mation. It doesn't take a lot of courage to cut
into an Apple when you outshine them as
brilliantly as we do.

Ran_aSystems

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

Circle 405 on inquiry card. BYTE September 1962
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Three Dee Tee is a computer game
for two players, which runs on the
Radio Shack TRS-80 Colar Com-
puter. It is loosely based on the
Rubik’s cube game and Tic Tac Toe.
The object of the game is to color
three cubes in a line either vertically,
horizontally, or diagonally. The com-
puter keeps track of every winning
combination and displays a box score
for each player.

When you start the program, the
computer draws two cubes. One cube
is larger than the other and represents
the front view. The smaller cube
shows the back view of the cube as if
viewed in a mirror. After the pro-
gram generates these two cubes, it
draws 9 smaller subcubes on each
face. There are 6 faces with 9 sub-
cubes each for a total of 54 subcubes.

Next, the computer colors a sub-
cube for player A. It then starts mov-
ing the color cursor around the cube
in an orderly fashion. It may take you
some time to get oriented to the pat-
tern of movement. Observe that one,
two, or three faces can be colored for
each subcube, depending on its posi-
tion. If some of the faces are on the
back of the cube, the smaller cube
will show the color. Thus, a subcube
can be colored on the front view, the
back view, or both.

The cursor starts at the subcube
1 corner of the cube (see figure 1).

John Stuart
6345 South 70th East Ave.
Tulsa, OK 74133

Three Dee Tee

Photo 1: Screen display at the start of the game.

Photo 1 shows the view at the start of
the game. The cursor moves along
each row of the cube, coloring each of
27 subcubes in turn; the center one is
skipped, so it takes 26 moves to
traverse the entire cube. When

player A presses any key, the subcube
is permanently colored, and player
B’s color then starts moving around
the cube. If a straight line of three
subcubes together in a player’s color
are made, then a point is recorded in

34  September 1982 © BYTE Publications Inc
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the player’s column. The winner is
the player who has the highest box
score when all subcubes are colored.

Program Design

Initially, I intended to rotate one
cube on the screen and let the players
move the cursor using joysticks, but
several problems forced me to aban-
don this approach. The mathematics
involved in rotating the cube in order
to give a three-dimensional effect got
very complicated for someone who
had managed to avoid trigonometry
in school. Even when I developed a
BASIC program that would crudely
represent an object rotating in space,
it was too slow to give the appearance
of a smooth rotation. Therefore, I
decided to take the approach of
displaying the front and back of a
cube.

I organized the program to do the
following major tasks:

edraw the cube views

emove the cursor around the sub-
cubes for each player

ebuild a win table of all winning
combinations

eocheck each player’s move against
the win table, and display the score

The flowchart explains the logic of
the program routines that accomplish
these tasks (see figure 2).

Figure 1: Numbering scheme used by the program to determine the position of the

cursor.

www americanradiohistorv com
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0-70

INITIALIZE
VARIABLES
AND

CLEAR SCREEN

|

400-420

SET
VARIABLES
FOR

FRONT VIEW GOSuUB

== =% 71-399

| ORAW CUBE
GO—SLE—.

425-440

SET
VARIABLES

FOR
BACK VIEW

v
450-498
READ

WIN
TABLE
\ 4
500- 599 o 1100-1699
GOSuB
T e
ON CUBE SIDE
I T
1GOSUB 1GOSUB
\ 4 4
800- 899 900-999
RECORD
PLAYERS PAINT
MOVE IN SUBCUBE
HIT TABLE
1]
1GOSUB
L]
840-849 850-899
GOosue
TEST FOR —=—->  DRAw.
THIS SUBCUBE s
IN WIN TABLE N

Figure 2: Flowchart of the Three Dee Tee
program.

Drawing the Cubes

The subroutine at line 71 is used to
draw the cubes (see listing 1). This
subroutine is written so that it can be
changed to draw different size cubes
at different locations on the screen.
The instructions at lines 400-420 set
the size and location for the front
view of the cube, and lines 425-440
change the size and location for the
back view of the cube.

First, the subroutine at line 71 com-
putes the variables used to draw the
cube using the size and location set by
the calling routine. See figure 3 and
table 1 for an explanation of these
variables. The instructions at lines
100-399 then use these variables in

Line commands to draw the different
Text continued on page 45
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Listing 1: Three Dee Tee runs on the TRS-80 Color Computer and requires 16K bytes of
memory.

1 REM 3DT GAME COPYRIGHT

2 REM 1981 JOHN C STUART

S CLEAR 104@

18 PCLEAR 4

28 PMODE 3,1

30 B=3:F=2

31 P=]

32 AS=180:BS=1880

33 PA=3:PB=4

34 PN=PA

48 COLOR F,B

S@ SCREEN 1,0

S1 PCLS B

54 DIM WNC(C48,3)

55 DIM CC(27)

$6 FOR BN=1 TO 27

58 CC(BN)=1

63 NEXT BN

62 BN=0

69 GOTO 4020

7% REM COMP CUBE VARIABLES

71 X1=X/3

72 X2=X*%*2/3

81 LC=H-2x%xX

82 MC=H

83 RC=H+2x%X

84 V1=V=-2%X

85 Vv2=v=-X

86 V3=V

87 V4=V+X

88 US=V+2%X

180 REM DRAW CUBE

118 LINE(MC,V3)-(MC,US5),PSET

126 LINE(MC,V5)-(RC,V4),PSET

125 LINE(RC,V4)-(RC,V2),PSET

138 LINEC(RC,V2)-(MC,V3),PSET

135 LINEC(MC,V3)~(LC,V2),PSET

146 LINECLC,V2)-(LC,V4),PSET

145 LINE(LC,VA4)~(MC,VU5),PSET

150 LINECLC,V2)=(MC,V1),PSET

155 LINE(MC,V1)~(RC,V2),PSET

2068 PAINT(H~-D,V),P,F

E!E’Sr PAINTC(H+D,V),»PLF

216 PAINT(H,V-D),P,F

330 LINECLC,V+X1)~-(MC,V+2%X2),PSET
335 LINEC(LC,U=X1)-(MC,V+X2),PSET
313 LINEC(RC,V+X1)~(MC,V+2%X2),PSET
315 LINECRC,V=X1)=-(MC,V+X2),PSET
320 LINECLC+X2,U=X2)~(LC+X2,V+X+X1),PSET
325 LINE(MC=X2,V=X1)=(MC~X2,V+X+X2),PSET
337 LINE(MC+X2,V=X1)=(MC+X2,V+X+X2),PSET
33S LINE(RC=X2,V=X2)=(RC~-X2,V+X+X1),PSET
340 LINEC(LC+X2,V=X2)~(MC+X2,V~-X-X2),PSET

345 LINE(MC-X2,V=X1)=-(RC~X2,V=X~X1),PSET
358 LINEC(LC+X2,V=X~X1)-(MC+X2,V~X1),PSET

Listing 1 continued on page 38
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And The
Winnerls... IBG
Four Users! .

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 i
business computer systems finish first.

’dlll!ﬂ\\“ ‘\\\)\\\\\Q{

We finish first because we are faster, offer TS ot 20 5D LI WA SRR
higher quality peripherals and can expand ; R CEAR, .
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.

IAC |onux| ALtOd | o c,-_.'*._ ——— o

Oasls Opercﬁng Sysfem Circle 225 on inquiry card.
(Max. Users) Q S 4 Join us |n the winners circle with high
performance equipment and the best dealer
PU Speed (MH : : L
CPU S dslac) é . 4 plan in the industry. Call or write:
Disk Speed |/O (MBiSec.) .84 65 S| OUTSIDE THE USA WITHIN THE USA
21592 Marilla Street 4185 Harrison Blvd., Suite 301
Cache Disk Memory Yes No No Chatsworth, CA 91311 Ogden, UTAH 84403
(213) 882-9007 TELEX NO. 215349 (801) 621-2294
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Listing 1 continued:

355 LINE(MC~X2,V~X~X2)~(RC~X2,V=X2),PSET
375 LINE(H=-2%ABS(X),V+2*%xABS(X))~(H+2*xABS(X),V+2*xABS(X)),PSET
399 RETURN

4009 REM DRAW BOXES

431 FH=128

432 BH=128

483 FU=48

404 BV=136

485 D=2

406 FX=20

437 BX==16

409 X=aFX

410 H=FH

415 V=FV

419 REM DRAW FRONT VIEW

42@ GOSUB 71

425 V=BV

43@ H=BH

435 X=BX

436 D==2

439 REM DRAW BACK VIEW

449 GOsSuB 71

450 BX=BX*-]

4609 FOR WC=! TO 48

462 FOR CN =1 TO 3

465 READ WN(WC,CN)> Listing 1 continued on page 40

Circle 469 on inquiry card.

Y

Mic K C le Qs QC ogem
world Our new 1200 baud modems pack Bell 212
mpatibility into 10 integrated circuits by far
the lowest part unt of any 212 modem

available The extremely low part unt
transiates directly int ng life. outstanding
reliabiity and low productior sts saving:
passed on to you in a lower pr

The M nk 1200 teatures onginate and

Q er capability. The Auto Link 12 nclude

these features plus auto-answer Both unit
ertified f lirect connection to the

phone lines via a standard RIMC phone jack

and include RS232, Self Test, ar ne year

mited warranty.

Take advantage of higher technology at lower
t Call tor full p t specificat and
today

Micro Link 1200 $449°  Auto Link 1200 $549°

Uge yested prce quantty one

)

U.S. ROBOTICS INC.
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First, the IBM Personal Computer,

The Next Step

SYSTEM EXPANSION with a comp-
lete Expansion Chassis providing six
additional system slots, a separate
power supply and styling that com:
plements the IBM system.

MEMORY EXPANSION in 64K
128K, 192K and 256K Byte incre-
ments of Dynamic RAM with parity.
32K Bytes of Static RAM, 32K Bytes
of CMOS RAM with battery backup, or
up to 128K Bytes of Read Only
Memory.

PRACTICAL EXPANSION with two
Serial ports and one Parallel port on a
single board, or a Time of Day
calendar with battery backup, a Voice
Synthesizer with vocabulary in ROM
and phoneme speech generation,
even a BSR X10™ device controller
for lights and appliances.

DISK EXPANSION through the addition of a five or ten megabyte
Winchester disk. The disk options come enclosed in the TECMAR
Expansion Chassis, providing additional expansion slots as well as
Winchester disk storage. This approach assures you of unmatched
system expandability for nearly any application.

FUNCTIONAL EXPANSION is also available with TECMAR
Speed Disk™ and print Spooling Software that give new
functionality to memory options.

UNMATCHED EXPANSION for the serious IBM Personal Computer
user through these and the many other TECMAR Expansion products
available through participating COMPUTERLAND stores, and other
fine computer retailers nationwide.

For IBM Personal Computer Expans

Tecmar

The TECMAR Expansion series is the first
and only, complete line of expansion options
available for the IBM Personal Computer.

Now totaling over twenty-five separate
options, the TECMAR series gives you the
broadest range of expansion available for
your IBM Personal Computer.

LABORATORY/INDUSTRIAL EX-
PANSION through an IEEE 488
interface, the Lab Tender with an 8 bit
A/D and D/A, or the Lab Master for
12 bit A/D and D/A, a two axis
Stepper Motor Controller, or the Parallel
Digital-in/Digital-Out Base
Board™,Video Digitization
with Video VanGogh™.

DEVELOPMENT EXPANSION using
an E+EEPROM programmer, Proto-
zoa prototyping boards or a TECMAR
Extender card.

NEW PRODUCTS are currently un-
der development with many soon to
be announced. At present shipping
26 unique IBM add-on products, we
are still looking for needs to meet. If
you have an need for a new product
for the IBM Personal Computer, and
would like to ask us about it, give a
call on our Product Input Hotline at
(216) 464-8317.

ion, TAKE THE NEXT STEP...

Tecmar Inc.

Circle 453 on inquiry card.

PERSONAL COMPUTER PRODUCTS DIVISION
23600 Mercantile Road, Cleveland, Ohio 44122
Telephone: (216) 464-7410 Telex: 241735
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Listing 1 continued:

470 NEXT CN

472 NEXT vwC

473 N=0

474 REM SIDE 2

475 DATA 15253,8,5,65,758,9

477 DATA 1,857+255,8,3,6,9

479 DATA 15,5,9535,5,7

480 REM SIDE 1

482 DATA 1,108519,48,13,22,7516525,1,4,7,105,13,16,19,22,25,1,13,25,7513,19
484 REM SIDE 3

486 DATA 1,2,3,10,11,12,19,20,21,1,10,19,2,11,20,3,12,21,1,11,21,3,11,19
488 REM SIDE 4

8490 DATA T7+8595165175185255265275721602558,1752659518,2727517+22729,17,25
492 REM SIDE S

494 DATA 19,208,21,22,23,24,25,26,27,19,22,25,20,23,26,21,24,27,19,23,27
495 DATA 21,23,25

496 REM SIDE 6

498 DATA 3,12,21,6,15,24,9,18,27,3,6,9,12,15,18,21,24,27,3,15,27,9,15,21
499 REM MOVE CURSOR

S84 FOR Ll=1 TO 3

S19 FOR L2=1 TO 3

S15 FOR L3=1 TO 3

S16 TIMER =@

S17 BN=BN+1:IF BN=28 THEN BN=l|

S19 IF CC(BN)>1 THEN GOTO 59@

528 REM TEST FOR ACTIVE SIDE Listing 1 continued on page 42

“The Pertect Marriage”

ARBA Register and Accounting Plus°.

Great hardware now with superb software. ARBA
register, the affordable, dependable RS232 on
line cash register. Accounting Plus® Inventory
Control software, comprehensive, timely,
accurate. The ARBA point of sale software
module that brings the two together. The ability
to integrate on line real time inventory control
with a total business package: G/L, Payables,
Receivabies, Payroll, Purchase Order,
ggdgteﬂng, LY Comparisons, Electronic Spread
eet,

ARBA

ARBA Fine Business Computing Corporation Runs under CP/M ** or MP/M °*
890 E. Roosevelt Road
Lombard, lllinols 60148
(312) 620-8566

ARBA Register—$ 1295.00—Suggested Retall

Dealer Pricing Available * TM Software Dimensions, Inc.. Citrus Heights, Ca.
* TM Digltal Research, Pacific Grove, Ca.

40  September 1962 © BYTE Publications Inc Circie 32 on inquiry card.
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SuperBrain Il

Summa Cum Laude!

Just three years ago, Intertec stunned
the microcomputer industry when its
SuperBrain™ desktop computer gradu-
ated with honors . . . outperforming all
the others by achieving the best price/
performance ratio in its class. Today,
that scholastic achievement remains un-
challenged. At least until now. . .

Announcing SuperBrain II™. . . our
latest microcomputer marvel that’s des-
tined to be the “Most Likely to Succeed”
in the Class of '82. With thousands of
SuperBrains in use worldwide, it's no
surprise that SuperBrain II users have
given our new model the highest honors
yet. Standard features include a powerful
64K of internal memory, a CP/M* oper-
ating system, a 24 line x 80 column
display on a 12-inch non-glare screen, a
full-featured ASCII keypad with operator
convenience keys, twin Z80 processors
and dual RS-232 communications and
printer ports. But SuperBrain II out-
smarts its Class of 79 counterpart by

offering leaner pricing, more features and
better overall system performance. New
SuperBrain II features include a faster,
enhanced disk operating system, a li-
brary of new visual attributes including
reverse video, below-the-line descen-
ders and impressive graphics capabilities
and Microsoft BASIC — all included at
absolutely no extra cost!

SuperBrain II's internal circuitry has
also been completely redesigned and is
now computer tested to ensure optimum
field reliability. Plus, there are four new
SuperBrain II models from which to
choose, offering disk storage capacities
from 350K bytes to 10 megabytes! But,
best of all, prices start as low as $2,495,
including software!

Of all the single-user microcomputers
available today, our SuperBrain II is
certainly in a class by itself. Not only
does. it outprice and outperform its com-
petitive classmates, it's also backed by
our comprehensive customer protection

“Registered trademark of Dightal Research  Microsoft is a trademark of Microsoft Corporation

programs — depot maintenance, ex-
tended warranties, a satisfaction guaran-
tee and a factory sponsored users group.
All in all, the SuperBrain I11™ represents
the most incredible microcomputer value
we’ve ever seen (or probably ever will
see) in a long, long time.

Contact your local dealer or call or
write us at the address below for more
information on our full line of single and
multi-user microcomputers. Ask for our
SuperBrain II “Buyers Guide” and find
out why so many microcomputer buyers
who insist on quality and value . . . insist
on Intertec.

NTERTEC
EEDATA
SYSEMS.

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

Circle 244 on inqulry card.
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oftware

The Only Comp D P g Sy
For CP/M®, TRS-80° and IBM-PC Word Processors

ﬁﬁﬁﬁ%ﬁﬁﬂﬁﬂﬂ)ﬁﬂ"‘

Featuring Random House® Dictionary

¢ Complete Accuracy-looks up every word;
does not use less accurate root word
analysis, plus Random House Dictionary

g Full Interactive Correction-standard

¢ Instant Access to Dictionary

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

GRAMMATIK™

Beyond Speiling Checking

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

* Analyzes Writing Style

® Suggests Alternative Usages

= NO ERRORS

*The programs together ( Proofreader and
Grammatik) offer a dynamic tool for
comprehensive editing beyond spelling
corrections.”

~Dona Z. Meilach in Interface Age, 5/82
*Grammatik is the perfect complement to a
spelling check program.”

~Dr. Alan R. Miller in Interface Age, 5/82
*If you use a word processor and a spelling
checker, then you should investigate the uniq
capabilities of this program. Grammatik is a
surprisingly fast and easy 10 use tool for
analyzing writing style and punctuation.”

-Bob Louden in InfoWorld, 12/81
“‘For the user who is as tight with his dollar as I,
Proofreader is the program of choice."

~Stephen Kimmel in Creative Computing, 3/82
‘Anvone invoilved with word processing in any
way, whether writing manuals, letters,
brochures, newscopy, reports, etc. is encouraged
1o get the excellent program Grammatik."

—A.A. Wicks in Computronics, 6/82

Grammatik and Proofreader are compatible with all
CP/M, MS-DOS (incl, IBM-PC}, and TRS-80 word
processors. Current CP/M formats: standard 8",
Northstar, Omikron, Osborne, Appie. Please call/or
write for details of minimum sy sizes and availability
of additional disk and operating system formats,
Shipping costs included, Please specify your system
configuration when ordering. Deaiers inquires

invited

Proofreader Grammatk Both
CPM, MS-DOS $128.00 $150.00 $250.00
TRS-80 Model It na $80.00
TRS-80 Mod. /il $80.00 $59.00 $138.00

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

Aspen Software Co.

P.O. Box 339-B Tijeras, NM 87059
(505) 281-1634
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Listing 1 continued: . '

523 IF L3=1 THEN GOSUB 1100

525 IF L1 = 1| THEN GOSUB 12040

53¢ 1F L2=1 THEN GOSUB 1300

540 IF L2=3 THEN GOSUB 1400

S451F Li=3 THEN GOSUB 1588

55¢ IF L3=3 THEN GOSUB 16040

555 IF BN=14 THEN 590

$59 REM DELAY LOOP

560 IF TIMER < 68 THEN 568

561 K$=INKEYS

562 IF K$ <> ' THEN 800

569 REM CLEAR SUBCUBE COLOR

S76 FOR M=1 TO N

575 PAINT(SH(M),SV(M)),P,F

5828 NEXT M

585 N=0

598 NEXT L3

591 NEXT L2

592 NEXT L1

599 GOTO 500

8628 REM RECORD MOVE

883 PLAY *L253A3D;A3D3"

885 CC(BN)=PN

849 REM FIND BN IN TABLE

810FOR WC=1 TO 48

8t2 FOR CN=1 TO 3

814 IF WN(WC,CN>=BN THEN GOSUB 840

818 NEXT CN

828 NEXT VwC

833 Kg=*

835 IF PN=PA THEN PN=PB ELSE PN=PA

838 N=9

839 GOTO 590

849 HT=0

841 REM FIND 3 TOGETHER

842 FOR LT=1 TO 3

844 TM=WN(WC,LLT)

846 IF CC(TM)=PN THEN HT=HT+l|

847 NEXT LT

848 IF HT=3 THEN GOSUB 85¢@

849 RETURN

856 IF PN=PB THEN 870

851 REM RECORD WIN PLAYER A

852 COLOR PALF

854 LINE(192,AS)-(208,A5-4),PRESET,B

855 PAINT(2800,AS-2),PA,F

868 AS=AS-4

865 PLAY"02;5L23A™

869 RETURN

878 COLOR PBLF

873 REM RECORD WIN PLAYER B

875 LINE (220,BS)=-(236,BS-4),PRESET.,B

877 PAINT(224,BS~2),PB,F

880 BS=BS-4

885 PLAY™043L23C"™

89@ RETURN

899 REM PAINT SUBCUBE

9003 HP=2SH-LM*(L1-1)+RM#%(L3~1)

910 HU=SV=-LUX(L1~1)-RU*(L3~1)+DMx(L2~1)
Listing 1 continued on page 44
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- CompuStar’

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™
boasts 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
attributes 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.

Mictosoft Is a trademark of Microsoft Corporation.

e Best Made Better

Up to 255 VPU'’s can be 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

*Regstered trademark of Digital Research.

www.americanradiohistorv.com

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'll
gladly explain how we’ve made our
best . . . even better!

INTERTEC
DAIA
EE SYJEMS.

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

Circle 245 on inquiry card.
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Listing 1 continued:

923 PAINT(HP,HV),PNLF 1338 LU=.5%BW:RU=.5%BW:DM=Q
933 N=N+lI 1388 GOSuB 9282

943 SH(N)=HP 1398 RETURN

953 SV(N)=HV 1400 BW=2%3X/3

994 RETURN 1416 SH=BH:LM=BW:RM=BW
1063 REM SET VARIABLES EACH SIDE 1420 SV=BV+2.5%BVW

1103 BW=2%FX/3 1433 LU=.5*%BW:RU=+5%BW:DM=3
1110 SH=FH~.5%BV 1482 GOSuB 9a0

1120 LM=BW:RM=2:RU=2:D1i=BV 1493 RETURN

1133 SU=FV+.5%BW 1508 BW=2#*3X/3

1149 LUJ=.5%BW 1513 SH=BH=-2.5%BVW

1158 GOSUB 9240 1528 LM=0:RM=BVY

1193 RETURN 1538 SV=BU~1.5%BW

1208 BW=2%FX/3 1548 LU=@:RU=.5%BW:DM=BVW
1210 SH=FH+.5%BV 1588 GOSUB 9889

1220 LM=2:RM=BW:LU=9:DM=BV 1592 RETURN

1230 RU=+5%BVW 1680 BW=2%BX/3

1243 SU=FV+.5%BVY 1618 SH=BH+2.5%BW

1280 GOSUB 930 1628 LM=BW:RM=0

1293 RETURN 16390 SU=BU-1.5%BW

1388 BW=2xFX/3:SH=FH 1640 LUJ=.5%BW:RU=0:DM=BW
1313 LM=BWi:RM=BW 1683 GOSUB 902

1328 SVU=FV-+5%BY 169@ RETURN

’s New Companion
Frontier Technologies Corporation

The Systems Company bringing Technology Frontiers closer to you.
Providing full and total system support.

HARDWARE SUPPORT SOFTWARE SUPPORT

Memory Boards

64K, 128K, 192K, 256K

RS-232C Option

Parallel Port Option

IEEE-488 Controller

Real Time Clock Option

Serial Channel Option (RS-232C)
Advanced Communication Bds.
Single Channel or Dual Channel
Sync or Async Operation

HDLC, SDLC, X-25 Protocols

Real Time Clock Option

Parallel Port Option

Prototype Board
HARDWARE FEATURES
Full 3-Year Warranty

Total IBM BUS Compatibility
Easy Installation

IEEE-488 Bus Manager

Higher level user friendly intertace to the
bus devices

Communications Package (COMPAC)
Menu Driven Mode Selection

Easy Commands to Communicate with the
Host

Entrepreneur™

Ideal Software for small business
organizations.

SOFTWARE FEATURES

Free upgrade releases for 1 year. Menu
driven, user friendly packages. IBM PC
DOS compatible operation.

FUTURE PRODUCTS

Data Base Manager ¢ Winchester Disk
Subsystem ¢ Medical Office System
Ethernet Controller

Thorough Documentation (414) 964-8689

PO. Box 11238

Call tor unbeatable prices. ,
g Milwaukee, Wi 53211

Major credit cards accepted
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Figure 3: Location of the variables used to draw the initial view of the cube.

Variable  Description
X one-half the difference between the center of the cube and the outer limits
of the cube in a horizontal or vertical direction
H the horizontal coordinate of the cube center
\ the vertical coordinate of the cube center
LC the leftmost corner of the cube
MC the middie corner of the cube
RC the rightmost corner of the cube
vi the top of the cube
V2 Vi — X
V3 Vi - 2X
V4 Vi - 3X
V5 the bottom of the cube
Table 1: Description of the variables used to draw the cube.

Text continued from page 36:

lines required for the cube. The Paint
command is used to color the sub-
cubes.

The subroutine that draws the cube
is written so that the back view of the
cube is drawn in the mirror image of
the front cube, putting the face that is
closest to the viewer on the bottom of
the cube instead of the top. This is
achieved by making BX a negative
number in line 407, which reverses all
drawing directions.

The preceding change in the pro-
gram illustrates the symmetry in-

volved in drawing a geometric figure
with a computer. When I finished the
program, I felt that drawing each line
using a command was a crude way to
program this figure. I suspect a better
programmer would be able to reduce
the number of statements con-
siderably by using FOR. . .NEXT
loops.

Moving the Cursor

When | started writing the pro-
gram, I thought that moving the cur-
sor among the subcubes would be
simple, but it turned out to be the
hardest task. The scheme I finally

www americanradiohietorv com

Circle 500 on Inquiry card.

INTELLIGENT
PRINTER
INTERFACE

Free Your Computer from the
Mundane Task of Printing

LT LN
- —

Imagine being ahle to use your
computer seconds after beginning an
exlensive printoul.

Visualize your printout with page
breaks, page numbering and titkes,
margins of your choice, indented
carryover lines, on any sire paper!

Appreciate the time and money you
will save by not waiting for your

printer. i
SooperSpooler, o 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 & long -
document. SooperSpooler acoepts

- information from your compuler at up
o 3000 characters per second and
feeds it 1o your printer as fast as it can
handle it—without using any of your
computer's memaory or time!

SooperSpooler features include:
o 6K Memory (62K optional)

# Buffer Status Readout

* Space Compression

® Pagination

# Single Sheets

* Headers and Page Numbering

o [ndentation on Carryover Lines

* Self Test Routine

* Fealures also Software Controllable
® Plugs into Most Computer Svstems
* 6K Parallel 1) O Unit—3$349.00!

* Serial 110 Option—3$95.00

* 46K Memaory Option—5159.00

SooperSpooler by Compulink —
The missing link that gives your
microcomputer mainframe printing.

COMPULINK

CORPORATION

1840 Indusrial Circle
Longment, £0 HISH {303) 65 1-H14

Send for brochure
[Dealer inquiries welcome
Call for information: 800-525-6705

September 1962 © BYTE Publications Inc
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Circle 185 on Inquiry card.

EXPOTEK

2723 W. Windrose ® Suite 3
Phoenix, Arizona 85029

1-800-528-8960

GUARANTEED
LOW PHIGES

ALTOS
§-15D — $2290 5-5D — $4399
ANADEX
9500A-—$1290 9501.&—-31290
i ATam

hm w:.éﬁ_“ -*'
F-10P—$1380 F-1OS $1525

Prowriter
8510AP — $489 8510ACD — $610

™ e
L Diasio

| B30RAD — §1845

EPSON
MX8OFT — $515 MX80 — $439
MX100 — $699 Graphic Rom — $45

m

E.L

Mvhﬁr
MODEMS

$435 .'.-‘

_m
e PR

HAYS — MICROMODEM — $290
HAYS — SMARTMODEM — $229
— 300/1200 (212A) — $695

Penril

MORTHSTAR
Advantage — $2795 Horizon 64QD — $2795 .

NEC
8023 — 3489 7710 — 32350
m—m m-m
SOROC

i TELEVIDEO
910 — $569 925 — $730
920 — $735 950 — $915

ﬂdv—-m ﬂ&—-lﬂﬂ
zi9—s8o8 280 §2120

OKIDATA
M80 — $320 MB83A — $689
MB82A — $425
M84P — $1059 MB84S — $1225

Al Major Brands — $CALL

Elephant — 520 Scotch — 525 Oysan — $35
All Prices Subject To Change

Customer Service

602-863-0759
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Subcube Vertical
Number Slice
N L1
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Horizontal Vertical
Row Column
L2 L3

WWWNRNRN = =2 2 WWWNDNN = =2 2 WWWANRNN = =
WN=2WN=2WN=2WON=2WON—=2WON =2 WN =2 WN=2WN =

Table 2: Values of variables L1, L2, and L3 used to determine the position of the

settled on was to move the cursor
using three FOR. . .NEXT loops at
lines 500-599. The outer loop (L1)
represents one of three vertical slices
of the cube, the next loop (L2 in line
510) represents the horizontal rows
on each slice, and the inner loop (L3
in line 515) represents the vertical
columns on each slice. Table 2 shows
the contents of the three variables
that are used to control the loops for
each subcube, and figure 1 shows the
subcube numbers.

An inspection of table 2 and figure
1 reveals that the position of the cur-
sor on a side can be determined by the
value of one of the variables L1 to L3.
For example, whenever one of the top

' subcubes (side 3) is addressed, L2 is a

1. Line 530 tests L2 for a 1 and ex-
ecutes the subroutine that paints the
top side of the cube.

The subroutines at lines 1100,
1200, 1300, 1400, 1500, and 1600 that
handle moving the cursor on each
side use another subroutine at line
900 to paint the player’s color. Before
it executes a GOSUB 900, the calling
subroutine first determines the con-

www americanradiohistorv com

tents of the variables that will be used
by line 900 to determine the location
of the subcube to paint. The variable
HP contains the horizontal position,
and variable HV contains the vertical
position that the Paint command
uses. The amount of movement is
determined by the distance each sub-
cube is from subcube 1 when L1, L2,
or L3 is 1.

For example, when the cursor is on
subcube 1 then L1, L2, and L3 are all
1, and subroutines at lines 1100,
1200, and 1300 will be executed to
paint subcube 1 on three sides. When
the subcube changes to 2, L3 becomes
2, while L2 and L1 stay at 1, and sub-
routines at lines 1200 and 1300 are ex-
ecuted. These two subroutines store
values in variables RM and RV that
equal the number of dots needed to
move to subcube 2 from subcube 1.
When the statements at lines 900 and
910 are executed, variables HP and
HV are adjusted by the values in
variables RM and RU, and subcube 2
is painted. This procedure is used for
each subcube. If you work out the
values in the subroutines using table
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BIT THE D“ST.

16-BIT, 8 MHZ,
68000 MICROPROCESSOR.
The new Sage |l doesn't look
exactly awesome. Some folks even
mistake it for a disk subsystem.

But the fact is, 8-bit
microcomputers don't stand a
chance against it. Minicomputers
are shaking in their boots. And
even a few mainframes are
running scared.

Because the Sage il is based
on the incredible 63000.

UP TO 512K,

NOT COUNTING DRIVES.

With its 24-bit address bus, the
Sage Il can address 16 megabytes.

The stripped down version
features a mere 128K RAM.

On top of that, you can add
another 384K of “RAM DISK" (on-
board RAM that looks like a super-
fast disk to the operating system).

Then come the real disk drives.
[ S 4 Your choice of 40 or 80 track, 320K
= " s/ {0 1.3 megabyte, 5-1/4". A 10K

' v v ,\ program loads in half a second.

Fvvvvvvvv""'

\ p-SYSTEM* OPERATING SYSTEM,
This optional, interactive operating
system makes it possible to use
programs currently running on
8-bit computers.

It supports Pascal, FORTRAN
77, BASIC and 68000 Macro
Assembier languages and a host
of utility and applications programs.

MORE FOR THE MONEY.
Prices for the Sage i start at just
$3,600 with one disk drive and
128K RAM.
No other computer in history has
195 North Edison Way, Suite 14 offered so much performance per
Reno, Nevada 89502 unit price.

(702) 322-6868 Call or write us today for the

* UCSD p-Systemis a trademark of the Regents of the Unwersity of Caiomia - COMPUTER P TECHNOLOGY whole story.

Circle 412 on inquity card.
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Side 1 Side 2 Side 3 Side 4
1100 1200 1300 1400
Variable
Name
BW 2«FX/3 2+FX/3 2«FX/3 2«BX/3
SH FH - .5«BW FH+ .5+«BW FH BH
LM BW BW BW
RM 0 BW BW BW
SV FB+ .5«BW FV +5.BW FV - 5«BW BV +2.5.BW
LU 5«BW 5«BW 5+BW
RU 0 .5+«BW .5+BW 5+BW
DM BW BW 0 0

Table 3: Formulas used to compute the distance to move the cursor to a particular subcube from subcube 1.

Side and
Subroutine Line Numbers

Side 5 Side 6
1500 1600
2+BX/3 2+«BX/3
BH —2.5«BW BH + 2.5+BW
0 BW
BwW 0
BV - 1.5.Bw BV -15.-BW

0 5«BW
5+BW 0
BW BW

3, you will see that the table does give
the location of the subcube on each
side. It also shows the formulas used
to compute these values for each side.

Keeping Score

A player scores a point when he
gets three subcubes together in his
color in a horizontal, vertical, or
diagonal direction. Each subcube can
have as many as three faces; there-
fore, it is possible for a subcube to be
involved in as many as nine winning
combinations. In fact, you can score
as many as 9 points on three different
faces in one move. Photo 2 shows the
game after one player has scored 6
points by marking subcube 1.

The program keeps score first by

building an array in memory for all
the possible winning combinations
using lines 450-499. There are 6 sides
with 8 winning combinations on a
side, or a total of 48 winning com-
binations. The winning numbers are
read from memory in groups of 3 and
stored in array WN, which is dimen-
sioned in line 54.

Each time a player makes a move,
the subroutine in line 800 is executed.
Array CC keeps track of the player
who has colored each subcube. Array
WN is then searched to see if the sub-
cube that was just colored is in a win-
ning combination. If the subcube
number is found, the three subcubes
are checked to see if they are all the
same color. If they are, then the

player is given credit for a score in the
subroutine in line 850. The entire
table of winning combinations is
searched in this way, and all winning
combinations are identified and dis-
played. Photo 3 shows the game after
all subcubes have been colored.

Future Changes

This program was written so that it
could be easily changed. The colors,
location of the cubes, and sizes of the
cubes can all be changed by changing
variables in the beginning of the pro-
gram. The cursor can be made to
move faster or slower by changing
the constant in line 560.

This version is a straightforward
game without much variety. I am

Photo 2: One player has scored 6 points by coloring the
seven subcubes on the forward-facing cube.

Photo 3: Screen display showing all the subcubes colored.
The scores for each player are shown in the lower-right
comer.
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JAYSTAR at the center of your SYSTEM

Whatever system

you re using Apple™

Xerox™. TRS-80™ o

Heath/Zemth™ Daystar

shoutd be at the center Increased

speed and increased data capacity adds

versatility to your system that saves you

time and money

Through the use of an ntelligent contioller using

/0 Ports and on-board data buffer teature. your

microcomputer can perform up to 9 times faster

Daystar ncreases the data capacity of your system. with 6.4 megs or 128 megs

ot unformatted storage and each controller will handle up to 4 drives A 1 megabyte floppy

hack-up 1s also available This increased capacity allows your system to expand as your

needs change

Daystar. the pertect center for your system. at an attordable price

Ihis subsystem ts available with intertaces for
Xerox NEC 800G Apple Il Commodore* VIC 20 TRS-80 Model II* Heath, Zemith 89"
S-100. and soon Apple 11l TRS-80 Il

asap
computer
products, inc,

198 1 Willow St
Sugnal Hll CA 90806
1B 321 7101 o 213 544 A3 e (114 KT 2660

ASAP COMPUTER PRODUCTS LTD.
b Viceroy It
1K1AY (l V(T F3E 0500 I 268 199
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working on another version now that
will make the game more competi-

YOU SAVE WHEN WE BUY FOR YOU

N ; ;
- AS YOUR AGENT. We are a commercial buying tive. This can be done by moving two
= company. Our fee is one-fourth of what we save you off list price.
. cursors at once, random movements,
We offer: . ) changing speeds, etc. You should be
m * Better prices * Full service and support able to design your own game version
e Exporting ® Access to 500 manufacturers ith thought
= * Leasing * Assembly, integration, testing A e
These are just a few of the products we can buy for you: Some Reflections
= My reasons for doing this project
COMPUTERS initially were to learn the Color Com-
= Adds Multivision | $ 3,074 1BM Personal comp. caLL | | puter’s graphics capabilities, win the
Alpha Micro 1030 12,047 Baby Blue CALL BYTE game contest, and do some-
NspaACi-2/58 TR i T i | || ltgith zp e sompuiety Bome:
d Attos 8000-10 6295 IBC Cadet 4211 whe}:e along th.e way | thought it
[e— Altos 8000-15 3.585  Micromation CALL might be educational to other geople
Altos 8600-10 7,586  NEC 8000 64K PC system and so decided to write this article.
< Altos Series 5-15D 2,182 incl. CP/M, Wordstar 2,266 I did learn a lot about the Color
Altos Series 5-50 4,372 NorthStar Advantage 2,634 Computer graphics, and what I
Apple 2 + 48K 1,208  NorthStar Adv. H.D. 5 4,395 - . -
BMC 208 5422 NortnStar Hor64KQD 2650 | | leaned reinforced my opinion that
CCS Series 300-1A 4.414 Onyx 5001 MU- 7.350 | | the Color Computer is a powerful
Columbia Data CALL  Onyx 8000 MU-10 7,900 | | computer for the money. In many
Compupro/ Godbout 26% OFF  Sanyo 2000 2,708 ways the graphics are as powerful as
= Corvus Concept CALL  Seattle System 2 3,251 those for the IBM Personal Com-
Cromemco System 1 2,946  Televideo TS-802 2,600 . :
Cromemco System 2 3,400 Televideo TS-802H 4,950 puies, “welilch _ cests cons‘lderably
Cromemco 68000 System 1 4,395  Televideo TS-806 5,200 | | more. Some of the graphics com-
DEC VT-180xx 3,344  Vector 2600 3,895 mands are limited, but you can usual-
gual : 261"2 .836 Vector 3005 %495 ly find a way to accomplish your ob-
ynabyte % OFF  Vector 4 ALL iectives. Doi hics i
= Eagle ! 2,350  Victor 22% OFF | | )° ?u“;ffobabcl’;"ieg:;‘g S'I:fw'?orB::‘is
t
= e PR | | S reiingfut mevemene o
NEC 7710R/0 2,325 ; Y ‘ o
d Brother, parallel, daisy 853  NEC 7720 KSR 2.685 | | jects will have to be done with
C. Itoh F-10, daisy 1,400  NEC/Sellum1, 16K, tractor 2,595 assembly-language programs or
< C. Itoh Comet I1, dot 799  Qume 9/45 full panel 2,045 machine-language subroutines.
Diablo 620, daisy, 25cps 1,260  Qume 9/55full panel 2,180 § g
Diablo 630, daisy 2,098  SmithCoronaTP-1,daisy 681 h.A"ff"‘ a"'}f amiglad 1 eagaged (o
m 1DS Prism 80 740 Tally CALL this effort. I hope that you can lear.n
IDS Prism 132 column 1,430  Texas Instr. TI 810 1,285 | | something from my efforts that will
) ST | - e o s o
roject, or perhaps you will simpl
DISK DRIVES, MODEMS, ETC. I:nj(iy playi:g ThfeeyDee Tee. If Eo}:
Cm(:elkzﬁglor Il te(rjm. Ggg uouston :nstr. gmﬁiz 3 ?g; the effort will have been
ente + modem 7 ouston Instr. DMP-4 4 ;
= Corvus 10 meg. H.D. 3,825  Houston Instr. DMP-7 Tigag | | WoTUmekiile/m
m DEC VT-100 terminal 1,390 Morrow 20 meg. H.D. 3,650
Mastercard, VISA at 3% handling fee. Prices subject to change without
notice. Minimum fee $150. 15% restocking charge. Improved Version Available
The author will make copies of an
h 5 improved version of his program |
EX'PORT SERVICES available. We are available to BYTE readers. Semd a
m buying agents for overseas computer dealers Blanl catsgtie. tape. drsotf il
and distributors. International Telex 470851 stamped envelope, and a check or
n money order for $8 to:
THE AGENT o s
HE PURCHASING 6345 South 70th East Ave.
< 1635 School Street, Suite 101, Moraga, CA 94556 Tulsa, OK 74133

Call Toll Free 800-227-2288 Jn California (415) 376-9020
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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, ook 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
unigquely demanding quality _—

control. Every aspect of manu- ( '
mael

facturing is checked, then E
checked again. Nt L
; FDI

Your benefits are many. - |

Take the perpetual problem of marel o

drop-outs. A drop-out is a tiny Mol

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 o =

disk comes to you certified

drop-out free at the time of manufacture. You ca
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 Maxell 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
quality, you'll benefit from
improved disk performance,
immediately. Bank on it.

maxelil.

Maxell Computer Products Division, 60 Oxford Drive, Moonachie, N.J. 07074, 201-440-8020
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Our yellow pages
make the competition

go green.

There's no recession at
Alpha Byte. Our
business is booming.

In the past year
alone, our sales have in-
creased ten-fold. And
they’re still on the rise.

We believe it’s
because we offer a uni-
que combination of low
prices and outstanding
service — a package of
knowledgeable
salespeople, quick and
efficient shipping, con-
venient payment options
and a guarantee of
satisfaction — at below-
competitive prices!

Our satisfied cus-
tomers are spreading
the word.

We built a reputation,
and a booming busi-
ness, on our prices and
your satisfaction. It's no
wonder the competition
is envious.

16K RAM KITS. .. .13.95

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

DISKETTES

ALPHA DISKS. . . .. .21.95
Single sided, certified Double Density 40 Tracks,
with Hub-ring. Box of 10. Guaranteed one full
year.

VERBATIM DATALIFE

MO 525-01, 10, 16. .26.50
MO 550-01, 10, 16 .44.50
MO 557-01, 10, 16. .45.60
MO 577-01, 10, 16 .34.80
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FO 32 or 34-9000 36.00
FD 32 or 34-8000. 4560
FD 34-4001 48.60
DISKETTE STORAGE
5%"* PLASTIC LIBRARY CASE 250
8" PLASTIC LIBRARY CASE 3.50
PLASTIC STORAGE BINDER w/ Inserts .. -.9.95
PROTECTOR 5% (50 Disk Capachty). . . .21.95
PROTECTOR 8'* (50 Disk Capacity). . . ..24.95
DISK BANK 5% 5.95
DISK BANK 8'° 695
NEC PERSONAL
COMPUTERS

PC-8001A CPU 899.00
PC-80124 1/0 559.00
PC-8033A DISK 1/0 125.00
PC-3031A DUAL DISK 899.00

ALTOS COMPUTER
SYSTEMS

Call Alpha Byte for our low Altos prices.

ATARI COMPUTERS

ATARI 800 .679.00
ATARI 400 {16K) SCALL
ATARI 810 DISK DRIVE 445.00
ATARI 850 INTERFACE 168.00
ATARI 410 PROGRAM RECORDER 75.00
EPSON CABLE. 35.00
MEMORY MODULE (16K) 89.95
JOYSTICK CONTROLLER 10.00
PADDLE CONTROLLERS 19.95
STAR RAIDERS .. .35.00
MISSILE COMMAND 35.00
ASTEROIDS .35.00
PACMAN . 35.00
INTEC PERIPHERALS

RAM MODULES

48K FOR ATARI 400 279.00
32K FOR ATARI 800 125.00
ACTIVISION ATARI
CARTRIDGES

LAZAR BLAST 21.95
SKIING 21.95
DRAGSTER 21.95
BOXING 21.95
CHECKERS 21.95
BRIDGE 21.95
KABOOM 21.95

HEWLETT PACKARD

HP CALCULATORS

HP-11C LCD SCIENTIFIC 115.95

HP-12C LCD BUSINESS

HP-37€ BUSINESS

HP-32E SCIENTIFIC w/ STATS
HP-33C Programmable Sclentific
HP-41C Advanced Programmabie
HP-41CV Advanced Prog 2K mem.

HP-41 PERIPHERALS

HP-82106A MEMORY MODULE.
HP-82170A Quad Memory Module.
HP-82143A PRINTER/PLOTTER
HP-82160A IL INTERFACE .
HP-82161A DIGITAL CASSETTE
HP MATH PAC.

HP STATISTICS PAC

HP REAL ESTATE PAC.

HP SURVEYING PAC

HP STRUCTURAL ANALYSIS PAC

HP COMPUTERS
HP-85A PERSONAL COMPUTER
HP SINGLE 5% ‘DISK DRIVE
HP DUAL DISK DRIVE.

HP-85A 16K MEMORY MODULE
HP-72258 GRAPHICS PLOTTER
HP PLOTER MODULE .

HP HP-1B INTERFACE

HP STO APPLICATIONS PAC

HP GENERAL STATISTICS PAC.
HP GRAPHIC PRESENTATIONS.
HP VISICALC PLUS.

HP ROM DRAWER

HP PRINTER/PLOTTER ROM.
HP MASS STORAGE ROM.

HP RS-232 INTERFACE

PRINTERS

ANADEX DP 9500.

ANADEX OP 9501.

C-ITOH F-10 40 CPS PARALLEL
C-ITOH 45 CPS PARALLEL.
C-ITOH 40 CPS SERIAL. . . . T
C-ITON PROWRITER PARALLEL. ..
C-ITOH PROWRITER SERIAL

EPSON MX-80 W/GRAFTRAX PLUS . .

128.95
64.95
46.95
76.95

.. 211,95
..274.95

27.95
.89.00
..324.95
119.00
419.00
29.00
29.00
39.00
.29.00
39.00

.2195.00
1295.00
1995.00

.. 239.00

.2195.00
.605.00
.329.00

83.00
83.00
159.00
159.00
39.00
116.00
116.00
329.00

1295.00
1295.00
.1545.00
1770.00
.1295.00
..549.00
-695.00
SCALL

EPSON MX-80 F/T W/GRAFTRAX PLUS. SCALL
EPSON MX-100 W/GRAPHTRAX PLUS. . SCALL

EPSON GRAFTRAX PLUS

IDS PRISM 80 W/0 COLOR.

1DS PRISM 80 W/COLOR

IDS PRISM 132 W/COLOR

NEC 8023A.

NEC SPINWRITER 3530 P. RO.

NEC SPINWRITER 7710 S. RO.

NEC SPINWRITER 7730 P. RO.

NEC SPINWRITER 7700 O SELLUM.
NEC SPINWRITER 3500 SELLUM. .
OKIDATA MICROLINE 80.

OKIDATA MICROLINE 82A
OKIDATA MICROLINE 83A. .
OKIDATA MICROLINE 84.

.60.00
1099.00
1599.00
1799.00

485.00
1995.00
2545.00
2545.00

.2795.00
. 2295.00
.389.00
469.00
.720.00
1199.00

DKIGRAPH 82
OKIGRAPH 83

33.95
33.95

APPLE HARDWARE

VERSA WRITER DIGITIZER. 259.00
ABT APPLE KEYPAD 119.00
SOFTCARD PREMIUM SYSTEM .625.00
MICROSOFT 2-80 SOFTCARD. 299.00
MICROSOFT RAMCARD 159.00
VIDEX 80 x 24 VIDEQ CARD. . 299.00
VIDEX KEYBOARO ENHANCER 1l 129.00
VIDEX ENHANCER REV 0-8. 99.00
M & R SUPERTERM 80 x 24 VIDEQ BD. . . 315.00
SSM AIO BOARD (INTERFACE) A & T.. .165.00
SSM AIO BOARD (INTERFACE) KIT 135.00
APPLE COOLING FAN 44,95
T/6 JOYSTICK 44.95
T/G PADDLE. 29.95
T/G SELECT-A-PORT 54,95
VERSA E-Z PORT ..21.95
MICRO SCi A2 W/CONTROLLER. .510.00
MICRO SCI A2 W/0 CONTROLLER. 419.00
MICRO SCI A40 W/CONTROLLER 479.00
MICRO SCI A40 W/0 CONTROLLER. . . . 409.00
MICRO SCI A70 W/CONTROLLER. .. ...629.00
MICRO SCi A70 W/0 CONTROLLER. . . .549.00
THE MILL-PASCAL SPEED UP .270.00
PROMETHEUS VERSACARO .180.00
LAZAR LOWER CASE + .. ..59.00
MICROBUFFER Il 16K W/GRAPHICS . . . . 259.00
MICROBUFFER Il 32K W/GRAPHICS . . .. 299.00
MONITORS

NEC 12" GREEN MONITOR .. 179.00
NEC 12'* COLOR MONITOR .399.00
SANYD 12°' MONITOR (B & W). 249.00
SANYO 12"° MONITOR (GREEN) 269.00
SANYO 13" COLOR MONITOR. . 469.00

ZENITH 12°" HI RES GREEN MONITOR. . 124.00

AMOEK COLOR | 389,00
AMDEK RGB COLOR If 859.00
AMDEK RG INTERFACE 169.00
COMREX 12" GREEN MONITOR 165.00
MOUNTAIN
HARDWARE

CPS MULTIFUNCTION BOARD. 199.00
ROMPLUS W/ KEYBOARO FILTER. . .. .179.00
ROMPLUS W/0 KEYBOARD FILTER. . ..130.00
KEYBOARD FILTER AOM 49.00
COPYROM 49.00
MUSIC SYSTEM 369.00
ROMWRITER . 149.00
APPLE CLOCK. .252.00
A/D + O/A. 299.00
EXPANSION CHASSIS .625.00
RAMPLUS 32K. 149.00

Circle 17 on Inquiry card.
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CORVUS

FOR $-100, APPLE OR TRS-80

MOD I, It

Controller, Case/P.S., Operating System, A& T.

5 MEGABYTES

10 MEGABYTES
20 MEGABYTES.
M{RROR BACK-UP

CALIF. COMPUTER

SYSTEMS

§-100 BOARDS

2200A MAINFRAME

2065C 64K DYNAMIC RAM

2422 FLOPPY DISK CONT. & CP/M®
2710 FOUR SERIAL 1/0.

2718 TWO SERIAL/ TWO PARALLEL 1/0
2720 FOUR PARALLEL 1/0

2810 2-80 CPU

APPLE BOARDS

7710A ASYNCHRONOUS S. INTERFACE
7712A SYNCHRONOUS S. INTERFACE
7424A CALENDAR CLOCK

7728A CENTRONICS INTERFACE

3245.00
4645.00
5545.00

725.00

459.00
§39.00

.359.00

279.00
269.00
199.00
259.00

149.00
159.00
.99.00
105.00

VISTA COMPUTER CO.

APPLE VISION 80-80 COL CARO.
APPLE 8'* DISK ORIVE CONTROLLER.

MODEMS

NOVATION CAT ACOUSTIC MOOEM
NOVATION 0-CAT OtRECT CONNECT
NOVATION AUTO-CAT AUTO ANS
NOVATION APPLE-CAT

UDS 103 LP OIRECT CONNECT
UDS 103 JLP AUTO ANS

HAYES MICROMOOEM 11 {APPLE)
HAYES 100 MODEM (S-100)
HAYES SMART MODEM (RS-232)
HAYES CHRONOGRAPH.

LEXICON LEX-11 MOOEM

TERMINALS

TELEVIDEO 910

TELEVIDEO 912C.
TELEVIDED 920C
TELEVIOEO 950C.
ADDS-VIEWPOINT

TRS-80 MOD |
HARDWARE

PERCOM DATA SEPARATOR
PERCOM DOUBLER 1l

TANDON 80 TRACK DISK DRIVE.
TANDON 40 TRACK DISK DRIVE
LNW DOUBLER W/ DOSPLUS 3.3
MOD 11l DRIVE KIT

329.00
549.00

135.00
156.00
219.00
325.00
175.00
209.00

.289.00

325.00

.227.00

199.00
109.00

639.00
745.00
830.00
995.00

.599.00

27.00
159.00
345.00
289.00
138.00

.615.00

MORROW DESIGNS

FLOPPY DISK SYSTEMS
Microsott Basic, CP/M®

Controlier, P.S.,
A&T

DISCUS 20 (Singie Drive — 500K).
0ISCUS 2D {Ouai Drive — t MEG)

..1075.00
1695.00

DISCUS 2 + 2 {Single Drive — 1 MEG) . 1777.00
0ISCUS 2 + 2(Dual Drive — 2 MEG). .2317.00

HARD DISK SYSTEMS
Controller, P.S.. Microsoft Basic,
ALT

DISCUS M10 (10 Megabytes).
DISCUS M26 (26 Megabytes).

ISOLATORS

150-1 3-SOCKET
1S0-2 6-SOCKET

BARE DRIVES

TANDON 5% INCH
100-1 SINGLE HEAD 40 TRK
100-2 DUAL HEAD 40 TRK
100-3 SINGLE HEAD 80 TRK
100-4 DUAL HEAD 80 TRK

CP/me

3345.00
4045.00

§3.95
§3.95

.209.00
.275.00
.275.00
.399.00

TANDON THINLINE 8 INCH

848-1 SINGLE SIDE
848-2 DUAL SIDE.

Circle 17 on Inquiry card.

.420.00

515.00

MICRO PRO
APPLE CP/M®

WORDSTAR" ¢ 222.00
SUPERSORT* ¢ 145.00
MAILMERGE" { 79.00
DATASTAR® t 179.00
SPELLSTAR"t 119.00
CALCSTAR®t 149.00
CPIM®

WORDSTAR 285.00
SUPERSORT 168.00
MAILMERGE 103.00
OATASTAR 235.00
SPELLSTAR 155.00
CALCSTAR 199.00
MICROSOFT

APPLE

FORTRAN® 150.00
BASIC COMPILER® 315.00
cosoL* §50.00
Z-80 SOFTCARD. 299.00
RAMCARD 149.00
TYPING TUTOR 17.95
OLYMPIC DECATHLON 24.95
TASC APPLESOFT COMPILER 145.00
CP/IM®

BASIC 80 299.00
BASIC COMPILER. 319.00
FORTRAN 80 345.00
COBOL 80 568.00
MACRD 80 189.00
mu MATH/mu SIMP 215.00
mu LISP/mu STAR 165.00
APPLE SOFTWARE
MAGIC WINDOW .79.00
MAGIC SPELL §9.00
BASIC MAILER 59.00
0B MASTER. 169.00
DB MASTER UTILITY PACK 69.00
OATA CAPTURE 4.0/80 .59.95
PFS: GRAPH 89.95
PFS: (NEW) PERSONAL FILING SYSTEM .85.00
PFS: REPORT 79.00
Z-TERM*® .89.95
Z-TERM PRO" . 129.95
ASCIl EXPRESS .63.95
EASY WRITER-PRO. 199.00
EASY MAILER-PRO 79.00
EXPEOITER Il APPLESOFT COMPILER 73.95
A-STAT COMP. STATISTICS PKG. ..129.00
SUPER TEXT II 129.00
LISA 2.5 §9.95

CONTINENTAL SOFTWARE

G/L 199.00
A/R 199.00
AP 199.00
PAYROLL 199.00
PROPERTY MGMT 399.00
THE HOME ACCOUNTANT. 59.95
VISICORP

DESKTOP PLAN 189.00
VISIPLOT 158.00
VISITREND/VISIPLOT 229.00
VISIDEX 189.00
VISITERM 79.00
VISICALC 189.00
VISIFILES 189.00
CP/M® SOFTWARE

THE WORD- SPELL CHECK . 75.00
dBASE Il 599.00
SUPER CALC 209.00
SPELLGUARD . ... 239.00
P& TCP/M® MOD 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 205.00
SYSTEMS PLUS —

G/L. A/R. A/P, P/R 1799.00
CONDOR | 579.00
CONDOR 1. 849.00
DIGITAL RESEARCH
MAC 89.00

CP/M is a reg. trademark of Digital Research.

SIo 69.00
2810 197.00
PL/ 1-80. 439.00
SUPERSOFT

DIAGNOSTIC | 69.00
DIAGNOSTIC it .89.00
'C’ COMPILER 179.00
UTILITIES ) 59.00
UTILITIES 1} 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
INVADERS FROM SPACE 17.95
PINBALL 17.95
STAR TREK 3.5 17.95
MISSILE ATTACK 18.95
STAR FIGHTER 24.95
SCARFMAN 17.95
TRS-80 SOFTWARE
NEWDOS/80 2.0 MOO 1. 1t 139.00
LAZY WRITER MOO 1. it 165.00
PROSOFT NEWSCRIPT MOO 1, 1t ...99.00
SPECIAL DELIVERY MOD 1, iif 119.00
X-TRA SPECIAL DELIVERY MOO I, lii. . . 199.00
TRACKCESS MOO 1 24.95
OMNITERM SMART TERM. MOO 1, lil - . .89.95
MICROSOFT BASIC COMP. FOR MOD |. . 165.00
LDOS 5.1 MOO {, il 159.00
APPLE GAMES
PERSONAL SOFTWARE
CHECKER KING .21.95
GAMMON GAMBLER 21.95
MONTY PLAYS MONOPOLY 29.95
BRODERBUND

GALAXY WARS. 20.95
ALIEN TYPHOON. 20.95
APPLE PANIC. 24.95
MIDNIGHT MAGIC. 29.95
SPACE QUARKS. 24.95

AUTOMATED SIMULATIONS

INVASION ORION .20.95
STAR WARRIOR .32.95
TUES. MORNING QUARTERBACK 25.95
CRUSH, CRUMBLE AND CHOMP. 24.95
THE DRAGON'S EYE. 20.95
MUSE SOFTWARE

ROBOT WARS. 32.95
THREE MILE ISLAND 32.95
AB.M 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 ADVENTURE ..24.95
THRESHOLD 13195
JAW BREAKER .24.95
CROSSFIRE 2495
TIME ZONE .69.95

H/R FOOTBALL ....... ‘e
H/R CRIBBAGE 504 5 Sl
PEGASUS Il

SIRIUS SOFTWARE
SPACE EGGS

GORGON

SNEAKERS

EPOCK.

BEER AUN

HADRON

PULSAR I

EPOCK

EDU-WARE

PERCEPTION PKG

COMPU-READ

COMPU-MATH: ARITHMETIC
COMPU-MATH: FRACTIONS
COMPU-MATH: DECIMALS
COMPU-SPELL (REQ. DATA DISK)
COMPU SPELL DATA DISKS 4-8, ea.

MORE GREAT APPLE
GAMES

COMPUTER QUARTERBACK
TORPEDO FIRE

THE SHATTERED ALLIANCE
POOL 1.5.

ULTIMA

RASTER BLASTER.

FLIGHT SIMULATOR.
INTERNATIONAL GRAND PRIX
SARGON il

SHUFFLE BOARD
FIREBIAD

SNACK ATTACK

THIEF

ROACH HOTEL
JABBERTALKY

THE WARP FACTOR

COSMO MISSION
‘WIZARDRY

ZORK1

Z0RK 11

SUPPLIES

AVERY TABULABLES
1,000 3% x 15/16. .

3,000 3% x 15/16.

5,000 3% x 15/16

FAN FOLD PAPER
{Prices F.0.B. S.P.)

9% x 11 181b WHITE 3,000¢1.

14.7/8 x 11 181b WHITE 3.000 ct.

.32.95
. w2095
.25.95

24.95
32.95
24.95
29.95

.24.95

29.95
24.95
29.95

19.95
24.95
39.95
34.95
34.95
24.95
17.95

32.95
49.95
49.95
29.95
33.95
24.95
27.95
25.95
28.95
29.95
24.95
24.95
24.95
29.95
24.95
32.95
24.95
37.95
32.95
32.95

.8.49
14,95
19.95

29.00
39.00

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'li make it right. And, of course, we'll pay the shipping charges.

We accept Visa and Master Card on ali 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. Callfornians 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

“Requires 2-80 Sottcard.

tReg. trademark of Micro Pro International Corp.
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The Epson QX-10/ Valdocs System

Gregg Williams .
Senior Editor

These are wonderful days for people who need com-
puters. Microcomputers that do more and more are
becoming available—and, paradoxically, they are
becoming less expensive. The only trouble is that, be-
tween the time you order a unit and it is delivered,
something better is announced (but you know it will be
six months to a year before the new unit will be
available).

As the saying goes, I've got bad news and good news.
The bad news is that, yes, another wonderful computer is
about to come out—from Epson, the company that has
captured about 75 percent of the printer market. The
good news is that the unit is supposed to be available by
this Christmas. On the basis of Epson’s track record, I
believe they'll do it.

BYTE was one of the few companies to be given a
private showing this past summer of the Epson QX-10, a
computer for less than $3000 that may well be the first of
a new breed of anybody-can-use-it “appliance” com-
puters. Chris Rutkowski, president of Rising Star Enter-
prises (a consulting firm that works closely with Epson),
showed me the QX-10, along with a preliminary version
of an extended word processor called Valdocs and an
enhanced keyboard design called HASCI, both designed
by his company. As you'll be able to tell from this article,
I found them both very interesting.

QX-10 Hardware

For its retail price of less than $3000, the QX-10 (see
photo 1) gives you a great deal for your money. It con-
tains a Z80 microprocessor running at 4 megahertz
(MHz), 128K bytes of memory (expandable to 256K
bytes), two direct memory access (DMA) controllers, one
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free serial port (a second one is used by the keyboard), a
Centronics-compatible parallel port, six clock-timers, 2K
bytes of battery-powered complementary metal-oxide
semiconductor (CMOS) memory (to hold certain infor-
mation even when the computer is turned off), a CMOS
clock/calendar, and a light-pen interface. The unit also
contains two thinline 5%-inch floppy-disk drives, each
double-sided and double-density, with 40 tracks per inch;
each drive holds 320K bytes. The video display, based on
the NEC 7220 graphics chip, includes a 32-MHz medium-
persistence video monitor and 128K bytes of dedicated
video memory (shown as the bottom board in photo 2).
The video display will work in either a 25-line by
80-character text mode or a 640- by 400-pixel graphics
mode. The QX-10 comes with one of two detachable
keyboards —standard-layout or HASCI—more on that
later. Finally, the QX-10 has internal space for up to five
peripheral cards like those used by the Apple, Corvus,
and IBM microcomputers.

QX-10 Configurations

The QX-10 will be sold in two configurations. The first
includes (at the time of this writing) the QX-10 as de-
scribed above, the standard-layout keyboard, the CP/M
operating system, Microsoft BASIC, and STOIC (a fast,
extensible FORTH-like language). This version is a stan-
dard CP/M-based microcomputer for those of us who are
comfortable with microcomputers as we know them to-
day.

However, the QX-10 was really designed for the
average consumer, who isn't comfortable with
microcomputers as we know them today. With the soft-
ware included in this package, the QX-10 becomes (as Ep-
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Photo 1: The Epson QX-10/Valdocs system.

son puts it) a symbol processor that anyone can use. This
configuration of the QX-10 includes the hardware as
described above, the HASCI keyboard, the Valdocs soft-
ware, TP/M (a CP/M equivalent with its own
enhancements), Microsoft BASIC, and STOIC. (CP/M
may be offered in place of TP/M, but the configuration
will probably be very close to the one listed above.)

The Epson Philosophy

Although Epson will certainly sell you the CP/M ver-
sion of the QX-10, it is far more interested in selling you
the unit it really designed—hardware and software
designed in conjunction with each other to offer both
high performance and ease of use. In addition to being a
highly integrated word-processing/computer system that
offers as much usable processing power as almost any ex-
isting microcomputer, the QX-10/Valdocs system is
designed to be used without confusion by people with
minimal technical knowledge. We've certainly heard that
claim before, but Epson has delivered on this promise in a
way and to an extent that no microcomputer manufac-
turer has done.

The Valdocs (short for “valuable documents”) system
described here is designed to manipulate what Epson sees
as the four types of symbols that people use: letters,

numbers, graphics, and time. The HASCI keyboard
(scheduled to be described next month by Chris
Rutkowski in his article “An Introduction to the Human
Applications Standard Computer Interface”) is shown in
photo 3. It is designed with a set of function keys that
relate directly to the most common operations people
perform on symbols. In addition, these keys are designed
to be sufficient to drive any future symbol-manipulating
software—that way, the keyboard layout won't change
even when more sophisticated software is developed.
Table 1 gives a brief description of the HASCI keyboard
function keys.

Another aspect of the Epson philosophy is its commit-
ment to ensure that all the parts of a system work
together. (What's amazing is that the microcomputer in-
dustry has survived while blatantly ignoring this
philosophy.) In the QX-10 (with or without Valdocs), the
computer, its software, and its peripherals are meant to
use each other’s capabilities to the fullest. This goes hand
in hand with Epson’s vision of the dot-matrix printer as
the universal standard for printing. Epson has designed a
line of printers that act identically and are capable of
printing both bit-mapped graphics and text in varying
degrees of quality (draft-, correspondence-, and—with
some future printer —letter-quality printing).
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Photo 2: Inside the Epson QX-10. The top unit is the motherboard of the QX-10; the
rear of the unit is closest to the camera. The connectors in the upper right corner are the
five slots for peripheral cards. The smaller board (below the motherboard) contains the
128K bytes of video-display memory; this card fits on top of the motherboard in the
assembled unit.

my inspection of a preliminary ver-
sion of the Valdocs software, I believe
that this is a realistic view of the
system. Although I can't do a full
review of the software based on the
short amount of time I spent with the
system, I do want to point out several
unique features of the QX-10/Val-
docs combination.

Help is available at any time
through the HASCI keyboard Help
key. An extensive text file of instruc-
tions is on the Valdocs system disk
and can be read by pressing the Help
key. This key gives you a menu of
subjects that might be of interest
(based on what you were doing when
you pressed Help), as well as access to
the entire Help file via user-entered
keywords. Of course, the QX-10 re-
turns to wherever you were before
the Help key was pressed.

The Valdocs symbol processor can
manipulate any of the four types of
symbols at any time. Text can be
entered at any time just as you would
in any conventional word processor.
The Calc key turns the system into a
basic 4-function calculator. Graphics

Valdocs can be created via the Draw key. The Sched (schedule)

Epson wants the average person to be able to buy a key gives you access to a computer-kept appointment
QX-10/Valdocs system in a department store, plug it in, book, a built-in clock/timer/alarm, and an event sched-
turn it on, and be able to type in a letter without having uler; all these can be accessed without disturbing the file

to read more than the unpacking instructions. Based on  being edited.

Photo 3: The HASCI keyboard for the Epson QX-10/Valdocs system.
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The operation of all keys is as intuitive as possible. For
example, when you use any of the type-font keys (Bold,
Italic, Size, or Style), the video text image changes to
reflect the use of those keys. When you hit the Italic key,
all your subsequent typing appears on the screen as italics
until you hit the key again to turn italics off. Also, keys
like left-arrow, right-arrow, and Delete do their respec-
tive functions to words and lines (instead of individual
characters) when used with the Word and Line keys.

It is impossible to make any major destructive change
to your file without having the change explained to you
and being asked to confirm it. In addition, the Undo key
allows you to recover from the last major change made to
the file.

The Valdocs system supports telecommunications and
electronic mail in a way that is transparent to the user
(through the Mail key, of course). You can be connected
to the remote user by either a modem-telephone com-
bination or a local network (probably the Corvus Om-
ninet). Valdocs includes software that allows you to send
and receive mail and access remote bulletin boards and
databases.

The Valdocs file system is one example of the kind of
levelheaded philosophy that is embodied everywhere in
the Valdocs symbol processor. When you store a file, you
give it a name of up to eight words—for example, “Letter,
8/13/82, to Bob Jackson; new rate schedule.” When you
hit the Index key, you can get a listing of all your files in
one of several ways—sequentially, alphabetically, or by
match of a given word to any keyword in any file. Using
the last method of indexing, I could get a listing of all
documents that are letters, all documents done on
8/13/82, or all documents that refer to a person named
Bob. In addition, all documents are chosen by menu
selection (so you don't have to type in a long file name).
The utter sanity of this in comparison to file names like
L081382.LTR is astounding.

One interesting technical note: to interactively create
such a sophisticated word processor with the given time
constraints, the Valdocs programmers used the STOIC
language (a public-domain variant of FORTH created at
the Biomedical Engineering Center of the Massachusetts
Institute of Technology and Harvard University) to pro-
gram the Valdocs symbol processor. It is a testament to
the power of STOIC (and other threaded languages) that
it was used to create a project of this scale.

New Products

Given the enhancements being planned, it may be that
Valdocs is not so much a product as it is a design that Ep-
son will always be improving. Epson plans to have ver-
sion 2.0 of the Valdocs software available by mid-1983
(updates will be supplied at cost to owners of the QX-
10/Valdocs system). Plans are under way for a color in-
terface board and an Omninet interface board (for local
networking). Epson is also considering such enhance-
ments as higher-resolution graphics and additional
graphics-oriented peripherals, as well as a portable ver-
sion of Valdocs and perhaps a 16-bit system,

System Controls
® Stop—pauses whatever is occurring at the moment, letting
you either resume or abort the operation.
@ Help—lets you select and read parts of the disk-based Help
file.
® Copy disk—lets you make a copy of a given floppy disk.
® Undo—undoes the last major destructive action.

File Controls
@ Store—lets you save what you are working on to disk.
@ Retrieve—lets you retrieve a file from disk.
@ Print—Ilets you print a file.
® Index—allows you to see what files are on a floppy disk.
@ Mail—allows you to send or receive a file electronically.

Applications
® Menu—gives you access to miscellaneous functions.
® Calc—gives you a 4-function calculator.
® Sched—gives you access to the scheduling functions of
Valdocs.
® Draw—lets you draw graphics on the video display.

Typestyles
©® Bold—toggles typeface between boldface and normal type.
@ [talics—toggles typeface between italics and normal type.
@ Size—Ilets you change the size of the type currently being
used.
o Style—lets you change the typeface of the type currently
being used.

Table 1: A brief description of the function keys on the top
row of the HASCI keyboard.

One enhancement to the QX-10/Valdocs system that
Chris Rutkowski did describe is the Valdocs FPL (Forms
Processing Language). This is an additional software
package that would give the user access to a spreadsheet
package, a forms generator that would generate records
from keyboard input, and a report generator that would
create reports based on a database of records. As usual
with ideas from Rising Star, the Valdocs FPL package is
actually more than it seems—the spreadsheet and the
form into which data is typed are actually the same thing,
and a record of data can automatically be created from
the spreadsheet. This is a new concept that combines
spreadsheet forecasting, online data entry, and database
management. It sounds exciting and I am looking for-
ward to seeing it at work.

Final Thoughts

From what [ have seen, Epson has created an enhanced
personal word-processing system that can be (and is more
likely to be) used by the person with minimal technical
knowledge. Almost every microcomputer company
claims that its product can be used by anybody, but
many people (even those with technical knowledge) still
have trouble getting started in personal computing. As
microcomputers become more powerfgl, easier to use,
and less expensive, the claim that “anyone can use it” will
become true in a fuller and fuller sense, making previous
claims seem naive and hollow. Still, the Epson QX-
10/Valdocs system may become the first microcomputer
that "really” fulfills that claim. BYTE will report to you
again when the final unit becomes available.®
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NCC Report

by Chris Morgan

Sensory overicad.

How else do you describe the world’s biggest
computer exposition? It was the National Com-
puter Conference, held this June in Houston,
Texas, and it drew a crowd of nearly 100,000.

The new Hitachi minlature floppy-disk
system In a version to be marketed by
the Amdek Corp. The floppy-disk car-

tridge, shown at right, Is slightly more
than 3 inches wide. Compare It to the

standard 5'-inch floppy disk, shown
at feft.

The new Syquest miniature Winches-
ter disk drive with removabie media
cartridge. Each cartridge hoids 6.38
megabytes, unformatted. The unit is

expected to sell for $750 In single-user

quantities within the year. The car- .} * L

tridges wilii seil for about $35 each.

Photos by Gregg Williams, senior editor,
and Richard Shuford, special projects editor.

58 September 1982 © BYTE Publications Inc

www.americanradiohistorv.com


www.americanradiohistory.com

Olivetti’s new M 20
¢ microcomputer.

I've been attending the NCC for
five years, and until this year micro-

computers stayed in the back-
ground, playing a secondary role to
mainframe computers. But this year
the microcomputers came into their
own, reflecting Business Week'’s
recent projected figures showing
microcomputers accounting for up
to over 40 percent of the total com-
puter market by 1985. A case in
point, Apple’s booth was the same
size as IBM’s, and it was attracting
just as many visitors. Microcom-
puters have become indigenous to

the NCC. Nearly as indigenous are
the sore feet that come from trying
to see several football fields” worth
of booths in four short days.

The big question is, were there
many surprises? No. And of equal
importance, were there any signs of
the beginnings of important trends?
Yes.

Of surprises there were few; no
bombshells on the order of last sum-
mer’s unveiling of the IBM Personal
Computer. Instead, the microcom-
puter software and hardware com-
panies appeared to be carefully con-

The Commodore series B
microcomputer.

solidating their positions,
strengthening their distributorships,
carefully evolving their product
lines, and paying more attention to
the needs of their customers. It was,
in a sense, a much needed lull in the
furious storm of research-and-
development work, the fruits of
which we’ll see next year and
beyond. Still, there was plenty to
see this year.

Mass Storage
Suddenly, the miniature floppy-
disk drive is upon us. Announce-

www.americanradiohistorv.com
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ments of new drives came from a
trio of Japanese companies—Mat-
sushita (Panasonic division), Hitachi,
and Maxell—who are all pushing
one format. As well, Canon an-
nounced its plans for a different,
noncompatible format. This news
follows on the heels of Sony’s mini-
ature 3-inch drive, which is already
in production. Amdek Corporation,
an American company, announced

it is adopting the Matsushita design

for its new miniature floppy-disk
drive. All three noncompatible for-
mats have miniature cassettes to
hold the floppy medium, and they
have double-density unformatted
capacities of 80K bytes for the
Canon, 437.5K bytes for the Sony,
and 500K bytes for the Matsushita.
Each standard miniature floppy disk
calls for a cartridge 4 by 4 inches or
smaller and less than 0.5 inch thick.
Sinclair has also announced a
miniature drive for its new Spectrum
computer.

One of the most exciting an-
nouncements at the show was from
Syquest. It's a 3.9-inch Winchester
disk drive with removable media.
Each cartridge holds 6.38 mega-
bytes, unformatted. The surprise is
its selling price: about. $750 in
single-user quantities within the
yearl This does not include the con-
troller. Even so, inexpensive con-
trollers are now available, making
this a very attractive design. The en-
tire unit fits in the space of a stan-
dard 5'-inch floppy-disk drive. {It’s
actually shallower, with a vertical
dimension of 1.625 inches.) The car-
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puter system.

vanced Version.

tridges will sell for about $35 each.
The secret to the low price: clever
use of plated-media technology.
We'll be reporting on this new tech-
nology in an upcoming issue.

Tandon Corporation announced
a slim-line 5'-inch floppy-disk drive
for $50 (for quantities in the
thousands of course), for the
mechanical parts only. The com-
pany will provide customers with
schematics and drawings to build
their own electronics if they wish.
it's an encouraging sign that prices
will soon be dropping in the mass-
storage market.

New Processors

Intel announced two new impor-
tant integrated circuits: the 80186
and the 80286. Picture an 8086 with
faster clock speed, some new in-
structions, and the equivalent of 20
auxiliary chips all on one VLSI (very
large-scale integration) package for
a single-user price (ultimately) of
$35, and you have the 80186. It's
the closest thing yet to a complete

www americanradiohistorv com

Cromemco’s new C-10 com-

Visicorp’s new Visicalc Ad-

computer on a chip. The 80286 chip
extends the idea of the 80186 to in-
clude built-in memory management
and protection and a virtual address
space of | gigabyte.

Systems

Olivetti introduced its new com-
puter, the M 20, with a Z8001 pro-
cessor, a 5-slot expansion bus, space
for two 5%-inch floppy-disk drives,
and up to 128K bytes of memory.
It’s one of the more handsome units
we saw at the conference, true to
Olivetti’'s style. The operating
system is Olivetti's own, called
PCOS, and the machine will support
Microsoft BASIC 5.2.

Commodore announced several
new machines. The BX256 is a
16-bit, muitiprocessor computer
with 256K bytes of RAM (random-
access read/write memory), extend-
able externally to 640K bytes, two
processors (a 6509 and an 8088 for
CPIM-86), an 80-column black-and-
white video monitor, and a detach-
able keyboard. A three-voice music
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synthesizer is also included, which
uses the new 6581 microprocessor
chip. An optional plug-in 280 board
is also available. Price is $2995. The
business-oriented B128 offers
features similar to the BX256's.

Another computer, the P128A,
has 128K bytes of RAM, a
40-column by 25-line 16-color dis-
play, and a high-resolution 300- by
200-pixel display. It connects direct-
ly to either a video monitor or a col-
or television set and sells for $995.
An optional Z80 board for use with
CPIM is also available.

The Commodore 64 offers 64K
bytes of RAM, color graphics, and
music synthesis for $595. A Z80
board can be added to run CPIM
programs. The screen is 40 columns
wide by 25 lines down, and the pro-
cessor is the new 6510, which is
similar to the 6502 with additional
11O (input/output) lines. Commodore
gets the prize for the wildest styling
of any computers we saw at the
show.

Cromemco’s new $1785 C-10 is a
complete hardware/software sys-
tem featuring a 4-MHz (megahertz)
Z80A, 64K bytes of RAM, a 12-inch
80-character by 25-line display,
double-sided double-density
5%-inch floppy-disk drive, detach-
able keyboard, CP/M-compatible
operating system, structured BASIC,
a word processor, and a spread-
sheet program.

Son of Visicaic

Visicorp announced the long-
awaited successor to Visicalc. It's
called Visicalc Advanced Version.
For $400 you get a souped-up ver-
sion of the most popular software
package in the field. Many of the
best features found in competing
spreadsheet programs have been in-
corporated into Visicalc Advanced
Version. As well, it has greatly ex-
panded help files to aid the com-
puter novice.

Its new features include protected
cells to prevent accidental loss or
change of information, hidden celis
to protect sensitive information, a
new tab feature to guide users from
one space to the next, more format-
ting flexibility, wvariable column

NEC’s new APC [Advanced Personal Computer) executing a color-
based spreadsheet program.

widths, keystroke memory to repeat
frequently used commands, and
more. Visicalc Advanced Version is
compatible with the original
Visicalc, which will still be sold for
those who prefer it. Dan Fyilstra,
chairman of Visicorp, said that one
of his goals in creating Visicalc Ad-
vanced Version was to make the
program more of a “"black box" for
nontechnically oriented users so
that they won't be distracted by un-
necessary information. To that end,
much of the instruction manual has
been incorporated into the pro-
gram’s help files.

Software Trends

| saw the beginnings of two
trends being followed by some of
the biggest software producers—
Visicorp, Microsoft Consumer Pro-
ducts, and Software Arts (creator of
Visicalc and the TK Solver equation-
solving package mentioned in last
month’s editorial). All three com-
panies have developed programs
that make use of enormous disk-
based help files. By making help
about the program available literally
at the touch of a button, these
manufacturers hope to make their
programs easier to use. Another in-
teresting move is toward the use of
high-level computer languages to
develop products that are easily
transportable among various
machines. Visicorp and Microsoft
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Consumer Products are using the C
language, while Software Arts has
developed its own proprietary
language for in-house use. All three
companies develop software on
mainframe computers that have
extensive diagnostic and perfor-
mance evaluation features, and
then they move the finished pro-
grams.to microcomputers.

NEC’s Advanced
Personal Computer

NEC Information Systems Inc.
showed its 8086-based Advanced
Personal Computer {APC). The APC
is available in two configurations—
a monochrome configuration that
includes CPIM-86, 128K bytes of
memory, and two 8-inch 1-mega-
byte drives ($3998) and a color con-
figuration that substitutes a 12-inch
RGB (red-green-blue) color monitor
for the monochrome monitor
{$4998). The color-based unit is im-
pressive: over 300K bytes of
memory are used to give an 8-color
640- by 475-pixel display with no
limitations on adjacent pixel colors.
The actual graphics display is 1024
by 1024 pixels, and the video dis-
play is a movable window within
that area. NEC has already lined up
a comprehensive array of business
software packages for its machine,
something that's sure to continue as
competition quickens and the indus-
try matures.®
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The Hanover Fair

With nearly 9 million square feet
of total exhibit space, individual dis-
plays the size of a football fieid, and
close to 600,000 visitors, the
Hanover Industrial Trade Fair and
Exposition is the world’s largest.
Held this year from April 21 to 28 in
Hanover, West Germany, this fair is
a showecase for hundreds of manu-
facturers of office equipment and
computers.

CeBIT, the world center for office
equipment and data processing, had
a display that covered 1.75 million
square feet (about 20 percent of the
total area) and spilled over into 5
buildings. To give you some idea of
the scale of things in Hanover,
CeBIT's space alone was about five
times greater than that of America’s
largest computer show, the annual

Pentel’s new computer.

by Robert E. Ramsdell

National Computer Conference heid
this year in June in Houston, Texas.

Some 178 U.S. companies were
part of the CeBIT display. The United
States Department of Commerce
sponsored a group pavilion there.
Among the 60 companies from the
US. that joined together to exhibit
their products in the European mar-
ketplace were Fortune, Corvus,
Altos, Beehive, Durango, MIA-COM
(Ohio Scientific), Micom, Morrow,
and Televideo. In addition, Osborne,
Tandy, Apple, Xerox, IBM, Cen-
tronics, Cromemco, Data General,
Digital Equipment Corporation,
Micropro, NCR, Burroughs, Texas in-
struments, Prime, Shugart, Tandem,
Teleram, Vector Graphic, Victor, and
more had booths elsewhere in the
show. On public display were

anywhere from 73 to 95 different
computer models; the count depend-
ed on whom | asked.

More than 30 Japanese computer
manufacturers exhibited, and some
of their booths were three stories
tall. The Japanese showed many
new {and slightly revamped) com-
puter models, including about 20
16-bit machines, most of which run
Microsoft’s MS-DOS. The Intel chips
(8086/8088) seemed to dominate
these computers, but several models
used the Motorola 68000.

To cope with the huge crowds at-
tending the Hanover fair, the city of
Hanover has established a private-
room registry, with offices at the air-
port, train station, and the fair itself.
The registry guaranteed a room,
usually in a private home, to all
visitors and exhibitors. Many
Americans at the fair agreed that
staying in a private home was a
great cultural experience as well as a
delightful and inexpensive way to
absorb the German atmosphere and
the gemutlichkelt (friendliness) of
the German people. The language
barrier never seemed to be a prob-
lem, either at the fair or around the

city.m

Robert E. Ramsdell. CPA, is @ microcomputer
consultant who lives and works in Rockport,
Massachusetts. His. company. Pansophics Ltd..
publishes business- and financial-modeling ap-
plications software for use with Visicalc and
Supercalc programs.
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A new business computer from Toshiba.

An unusually styled computer
from Olympla.
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Ciarcia’s Circuit Cellar

Build the Microvox
Text-to-Speech Synthesizer

Part 1: Hardware

The 6502 microprocessor in this intelligent peripheral device
translates plain English text into phonemes
to control a Votrax SC-01A.

This month’s project may have a
strange ring of familiarity to those of
you who follow my activities in the
Circuit Cellar. Twice before, in June
and September of last year, I have
written about peripheral devices that
give personal computers the ability to
speak with an imitation of a human
voice.

Steve Ciarcia
POB 582
Glastonbury, CT 06033

The September article (see refer-
ence 5) described the Sweet Talker
speech synthesizer, which has since
become especially popular. The orig-
inal Sweet Talker, a parallel-inter-
faced synthesizer module pro-
grammed by phoneme (speech sound)
codes, was quickly joined by a ver-
sion that could be plugged into an

General-Purpose Computer

The 6502-based microcomputer that
forms an integral part of the Microvox
is ideal for use in many other small-
scale applications. Only the applica-
tion software and the interface to the
SC-01A chip are specific to the micro-
computer’s use in the stand-alone text-
to-speech voice synthesizer. If you are
among the many readers who write to
me asking for suggestions on how to
put together a low-priced, general-
purpose microcomputer system, you
should consider building the computer
part of the Microvox design.

The computer section contains,
among other things, a 1-MHz 8-bit
6502 microprocessor, a serial input
port that can run at crystal-controlled
data rates from 75 to 19,200 bps (bits
per second) with full handshaking, 3

parallel input ports, provision for up
to 4K bytes of RAM (random-access
read/write memory) and 16K bytes of
EPROM (erasable programmable read-
only memory), and an on-board power
supply. It is suitable for use as a learn-
ing tool for computer concepts, as a
dedicated device controller, or as the
center of an expanded microcomputer
system (similar to systems that have
been built around the MOS Tech-
nology KIM-1 or the Rockwell
AIM-65).

The Micromint will be supplying
essential components of the microcom-
puter section of the Microvox for those
who wish to experiment with it. And
you may expect to see the same
6502-based control-computer design in
future Circuit Cellar projects.

Apple Il computer and operated using
a text-to-speech algorithm stored on a
floppy disk.

But I wasn't satisfied. Neither the
Sweet Talker nor my June project (see
reference 4), the Micromouth, was
flexible enough to fit the variety of
applications I had envisioned. I could
foresee applications requiring un-
limited vocabulary (thus ruling out
use of the Micromouth) that also need
a smaller, more portable voice-syn-
thesis system than could be made out
of an Apple II. While I was content
with the Sweet Talker's speech quali-
ty, I did not want to try converting
the text-to-speech algorithm to run on
my Z8-BASIC Microcomputer.

I next considered using the Votrax
Type-'N-Talk. As a stand-alone voice
synthesizer with a built-in micropro-
cessor and 4K-byte text-to-speech al-
gorithm, it does quite well consider-
ing its moderate cost (see reference

Copyright © 1982 Steven A. Ciarcia.
All rights reserved.

Type-'N-Talk and Votrax are trademarks of
Federal Screw Works.

64 September 1982 © BYTE Publications Inc
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Photo 1: Prototype of the Microvox speech synthesizer, which can pronounce texts consisting of English words from their represen-
tation as ASCII characters according to fixed pronunciation rules. The Microvox contains a general-purpose 6502-based microcom-
puter programmed to control the Votrax SC-01A-based speech-synthesis circuitry.

12). However, its design is somewhat
limited for commercial applications.

Not finding any other suitable
product on the market, I did what
any red-blooded engineer would
naturally do: I decided to design an
improved text-to-speech voice syn-
thesizer.

You are reading the first of two ar-
ticles on the design, construction, and
operation of a text-to-speech voice
synthesizer [ call the Microvox. This
new device, like the Sweet Talker, is
based on the Votrax SC-01A speech-
synthesis integrated circuit, but it in-
corporates new functions (most
notably pitch inflection) and a larger,
more complex control program. A list
of its features appears in table 1 on
page 66.

To support its various functions,
the Microvox contains a general-pur-
pose 6502-based microcomputer pro-
grammed to control the speech-syn-

thesis circuitry. Program routines
stored in ROM (read-only memory)
activate various control options upon
the user’s command; the most com-
plex of the routines performs the
crucial task of translating the Micro-
vox’s input—a stream of text repre-
sented by ASCII (American Standard
Code for Information Interchange)
character codes—into the special
phoneme codes required by the SC-
01A chip. Incidentally, this
6502-based microcomputer is ideal
for use in many other small-scale ap-
plications, as the text box explains.
As with many Circuit Cellar pro-
jects, the Microvox design has been
cast in printed circuit, and I have ar-
ranged for The Micromint to offer a
kit of the parts needed to huild it. Fur-
thermore, an assembled, FCC- (Fed-
eral Communications Commission)
approved version of the unit is being
sold by Intex Micro Systems Cor-

www americanradiohistorv com

poration under the trade name Intex
Talker. Information on availability of
both products appears at the end of
this article.

I cannot thoroughly cover such a
comprehensive topic in one article, so
this month I shall present only the
hardware and a brief overview of the
system commands. Next month in
Part 2, I'll discuss the design of the
text-to-speech algorithm and the sys-
tem software.

Let’s begin with an explanation of
what we are trying to accomplish and
a brief review of the Votrax SC-01A
chip and phonetic speech synthesis in
general.

Text-to-Speech Background

Many articles in BYTE and other
technical magazines have been de-
voted to the topic of computer speech
synthesis. In general, they have dealt
more with the production of the

September 1982 © BYTE Publications Inc 65
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Phoneme-based speech synthesis
6502 control microprocessor
64 crystal-controlled inflection levels
1K-character buffer
(optionally expandable to 3K)
6K-byte plain-text-to-phoneme
algorithm
Full ASCH character-set
recognition and echo
Adjustable data rates (150 to 9600
bits per second)
RS-232C and parallel input interfaces
Phoneme access modes
Serial X-on/X-off software
handshaking
11. User-expandable memory
12. 1-watt audio amplifier with
volume control
13. On-board power supply
14. Music and sound effects

=
cCL® N O O N~

Table 1: Major characteristics of the
Microvox text-to-speech synthesizer
(and of its alter ego, the Intex-Talker).

Code Function

1K synchronize speech and text
It line-by-line pronunciation
IW  whole-text pronunciation
1E each-letter pronunciation
IC pronounce by direct phoneme
input
IT pronounce by text-to-speech
algorithm
IN play musical notes
1A pronounce all punctuation
IM  pronounce most punctuation
1S pronounce some punctuation
IF set monotone or flat intonation
H set automatically inflected
intonation
IPx set intonation base pitch
(where x = 110 4)
set intonation clock rate
(wherey = 110 16)

IRy

Table 2: An incomplete list of some of
the control codes and sequences used
by the Microvox, with their functions.
Part 2 of this article will contain more
detail concerning the Microvox’s con-
trol capabilities.

speech interface and the technology
of specific synthesizers than with the
applications to which speech synthe-
sis may be put. Such treatment is
similar to comparing computer sys-
tems by their processor instruction
sets only instead of the high-level-lan-
guage software available for them.
Today, far more computer users are
concerned with applications than

66  September 1962 © BYTE Publications Inc

with construction of computers or pe-
ripheral devices. The Microvox is de-
signed for easy use in a wide variety
of applications.

With the majority of low-cost
speech-synthesizer interfaces, the user
must arrange for conversion of the
material to be spoken from textual
characters to data that the speech
synthesizer can work with (pho-
nemes, linear-predictive-coding for-
mants, word codes, etc.). The dif-
ficulty of conversion depends largely
on the size of, the required vocabu-
lary. For small vocabularies, a table
of words and their corresponding
synthesizer codes can be compiled
with reasonable effort. When the re-
quired vocabulary becomes very
large, all-inclusive tables become pro-
hibitively cumbersome, and a gener-
alized text-to-speech algorithm is re-
quired instead.

A text-to-speech algorithm is em-
bodied in a program that accepts
ASCII characters as input and per-
forms a synthesis-by-rule analysis of
character strings; that is, the algo-
rithm interprets the characters as
words or other elements of language
and devises a scheme for pronouncing
them according to a fixed set of rules
that determine which characters are
voiced, and in what way, and which
characters are silent. The rules are
based on how given combinations of
characters are pronounced most of
the time in English (or the language in
use).

Text-to-speech programs vary in
length depending upon the degree of
exactness required in pronunciation.
Typical algorithms use from 4K to 8K
bytes of object code for most pro-
cessors, but some of the more sophis-
ticated programs need up to 80K
bytes. (Often, half of an 80K-byte
synthesis-by-rule routine consists of
tables of words that are exceptions to
the rules.)

The primary difference you can see
between a 6K-byte and a 20K-byte
program is how the input text must be
spelled to obtain acceptable pronun-
ciation; the final sound quality may
be the same. Certain words may be
spelled unusually to fit the prescribed
pronunciation rules of the smaller
algorithm. For instance, my name,

www americanradiohistorv com

Ciarcia, is properly pronounced by
most synthesizers (and by a lot of
people, come to think of it) only
when it is spelled “see-are-see-ah.”
The only other major differences are
features such as pronunciation of
punctuation or inflected speech.
(Both of these capabilities are sup-
ported by the Microvox.)

Strengths of Microvox

While there are many speech-syn-
thesizer interfaces designed to be used
with a variety of personal computers,
packaging the text-to-speech algo-
rithm with its own dedicated pro-
cessor greatly simplifies the integra-
tion of any system. By creating an in-
telligent peripheral device, we don’t
have to depend on operating systems
and application programs to support
speech synthesis.

The Microvox text-to-speech syn-
thesizer is just such a smart peripheral
device. It speaks any ASCII character
string directed to it through either its
serial or parallel input ports. The
ASCII text can come from PRINT
statements in a BASIC program or
from a previously prepared disk file.
Microvox connects to the computer
in the same manner as a printer or
modem, and virtually anything that
can be printed or viewed on the ter-
minal screen can be spoken.

The Microvox is controlled by the
host computer through that same
connection by means of special char-
acter sequences either transmitted
before the text to be spoken or
embedded in it. These control se-
quences are in the form:

lletter, numeral

The exclamation point is a signal to
the Microvox that a control sequence
follows. Operating modes and op-
tions can be changed at any time by
sending the appropriate sequences.
Table 2 lists some of the control se-
quences and their functions. I'll write
about the intricacies of the Microvox
text-to-speech algorithm and the con-
trol capabilities next month.

SC-01A Phoneme Synthesizer
As I mentioned before, the Micro-
vox is a combination of two major
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OurPersonal”
Improvement Plan
MICROBYTE Add-Ons oo s o o rersona

variety of applications: video games, educa-

for ‘hP IBM P(‘rsunal tional use, home budget applications or

business use.
“om “ter ir"m A\‘AI’ All MICROBYTE add-ons are constructed of
4 p dot . high quality components and feature gold
contacts and clear solder mask. Built to
MICROBYTE lets your IBM Personal Computer be- MICROBYTE's rigid standards, each board is
come all that it can be with a wide variety of enhance- fully assembled and tested.
ments. We can stretch memory, increase computing Choose the IBM add-ons you need for your
ability, provide printer support, improve storage applications. Then call ASAP today, and start

capacity and expgnq the overall capability of your your own “Personal” improvement plan.
system to reach limits you never thought possible. Expansion Chassis with 5-slot motherboard

256K RAM Board

Winchester Disk Drive and Controller, 6 and
12 megabytes (specify)

Expansion Chassis with one or two 5%"
floppy disk drives, either 48 TP or 96 TPI,
single-sided or double-sided, double-density
32K Serial Printer Buffer Board

32K Parallel Printer Buffer Board

EPROM Board up to 32K

-

U
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COMPUVIEW'S CP/M-86 GIVES YOU WHAT IBM CAN'T

Increased
Productivity

Innovative features which dramatically
increase productivity include built-in
horizontal scrolling for up to 254
columns and screen line editing, which
lets you extensively edit or re-enter any
command line on the screen for
CP/M-86 and application programs.
Previously only available on mainframe
computers, this greatly reduces the
amount of re-typing necessary due to
mis-typed or repeated commands. Long
strings of commands can also be repeat-
ed with a few keystrokes. Its almost like
having a built-in full screen editor for
every program you use. And with 25%
more disk capacity you will be swapping
disks a lot less.

We Don’t Lock You In

We can read and write not only IBM
CP/M-86 disks, but also IBM MSDOS
and many other CP/M double density
disks. And files may be transferred with
other CP/M and CP/M-86 computers via
the serial port. The screen driver with
status line and horizontal scrolling faith-
fully emulates many popular terminals.
Of course we're software compatible with
IBM and have a superset of their features.
And you may even find our manual to be
better than IBM's.

No Software Shortage

Most CBASIC programs will run perfectly
with our CP/M-86 and CBASIC-86. Even
most programs compiled with CBASIC
8080 will run with CBASIC-86. And
Pascal-MT is available too. Remember,
we emulate most CRT terminals.

Feature

Horizontal Scrolling

Screen Line Editing

Page Control

Emulate Popular Terminals
‘Smart’ CRT Functions
Read/Write IBMMSDOS Disks
SerialFile Transfer
SupportNon-IBMHardware
MenuDriven Configuration
Programmable Function Keys
StatusLine

Serial and Parallel Printers

File Capacity

Compare CompuView with IBM CP/M-86

Compuview

CP/M-86forlBMPC . ... ... $285
QuadDensity Drive Version . $350
Winchester Disk Version . . . . $425

ManualOnly .,........... .$20
VEDIT-86 With Above
Purchase ................ $125

This version of VEDIT has hori-
zontal scrolling up to 254 columns

CBASIC-86 ....... % 0o $325
PASCAL-MT-86 ........... $600

782K for
your IBM PC

Tandon quad density, double sided
drive gives 782K file capacity. Fits
into IBM PC as drive B or connect

two extemally as drives C and D.
Requires CompuView CP/M-86.
Easytoinstall. ............ $450

Complete extemal drive expansion
with 1.5 Mbyte capacity

V-COM DISASSEMBLER
Labels, ASCIl, Exceptional Speed

No other Z80 CP/M disassembler produces understandable
source code as quickly as V-COM. It is INTEL and ZILOG
compatible, and features easy to read code with a cross refer-
ence table. Best of all, it can create source code with user
defined labels, storage areas and ASCIl strings. V-COM is ex-
ceptionally fast and can disassemble a typical 12K .COM file
into a76K .ASMfile, containing 7500 lines of source code, and
a 33K cross reference file in under two minutes with 8" SD
floppies. (About five times faster than others).

The unique user created information files let you specify
labels for 8 and 16 bit values and the location of storage areas,
tables and ASCll strings. The disassembled code can be sent
to the console, the disk and the printer, or any combination
at once.

68  BYTE September 1982

Each package includes a 30 page manual, sample pro-
gram files and variations of V-COM compatible with TDL,
MAC and ZILOG assemblers. Feature for feature, no other
disassembleratany price evencomesclose. .. ......... $80

ManualOnly .................c...... el renSacyed $12

8086 SOFTWARE

VEDIT full screen editor for CP/M-86, MSDOS, IBM Personal
Computerand IBMDisplaywriter ................... $195

CP/M-86 BIOS for popular S-100 disk controllers and SCP
8086 computer.SourceCode ...................... $90

Bootable CP/M-86 disks for popular S-100computers . .Call

www americanradiohistorv com
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The newest generation VEDIT combines
sophisticated program development editing
with useful word processing features and new

CP/M 6 9 =
CUSTOMIZAB
eloct/Uky  powerful “TECO’ like macros.

User Oriented

Fastand easy editingfor program developmentand word processing. Includes automatic screen scrolling, a status line with the
cursor's line and column positions, an ‘Undo’ key, and recovery from full disk conditions (you can delete files or change disks).
Fully adapts to your system with a menu driven customization for keyboard layout, CRT selection and more. Since VEDIT
receives major enhancements twice ayear, you're assured that VEDIT will always be ‘state of the art’ with our inexpensive update
option and support you can really count on.

Performance

Exceptional speed and true ‘what you see is what you get' full screen editing with a convenient array of cursor movements
and editing functions. Edits files up to one disk in length, and holds up to 45K of a file entirely in memory. You can insert
a specified line range of another file anywhere in the text, and change disks in the middie of an edit session. Includes search
and replace, text move and copy, complete file handling and flexible macros. Unique automatic indenting for use with struct-
ured languages such as Pascal, ‘C’ and PL/l. Other features for assembly language, Fortran and Cobol.

Word Processing

Features include word wrap, adjustable left margin, reformatting of paragraphs, word and paragraph oriented cursor move-
ment and deleting, and printing with imbedding of printer control characters. May be used stand-alone or in conjunction
with most text output processors.

Hardware Support

CRT version supports over 40 terminals, including ANSI standard and all screen sizes. Utilizes ‘smart’ terminal features for fast
screen updating. Your keyboard layout can use any available function and cursor keys. Memory mapped version offers high
speed, flexibility, supports bank select and the SSM VB3. Versions for Fulcrum VIO-X, PICEON and TDL video boards.

New Macros

Ten buffers can hold macro command strings. These may be executed, edited, saved and loaded from disk. Macros can
perform complex editing operations. (For example, amacro could automatically perform a series of globalsearchandreplace
on many files). Thebuffers may also holdtext, allowing extensive text ‘cutand paste’, including portions from multiple files. New
startup command file can also setup VEDIT parameters, initialize a terminal's programmable function keys and more.

Ordering

Please specify your microcomputer, video board or

the CRT terminal version, 8080, Z80 or 8086 code, IBM * Apple |l Scftcard * TRS-80 Il and | * SuperBrain
and disk format. Zenith 289 * HP-125 * Xerox B20 * Cromemco
MorthStar * DEC VT180 * Televideo * Altos

VEDIT - Disk and Manual Vector * Micropolis * MP/M * CP/M-86 * MSDOS
For80800rZ80 .......cvviivviinnnennnnnnn $150

ForCP/M-860rMSDOS ............covunn... $195

Manualonly ......covivieeeneennnneneeennnn $18

VISA and MASTERCARD

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

lers -
Dealers - You can now carry VEDIT (313) 9961299

and V-COM on consignment.

{_J
CO/M st M/ s e et of Dl R, e I 5 gt et o e ompu ’ew
Cocnpuser, Inc. 3 .l Tandy Corporntion. [BM

o s - PRODUCTS, INC.
MAINFRAME FEATURES FOR MICROCOMPUTERS

Circle 124 on inquiry card. BYTE September 1962 69
www.americanradiohistorv.com
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+Vcc +Vcc
Vee W
MCRC|e cLOCK
/ DATA BUS Y ro-ps MCX J: c
VOTRAX
SC-01A
fo11.25/RC
2-BIT 1 RumIN * 6.5K
LATCH 2 Cmax*300pF
! SET FOR 720kHz
AMPLIFIER
SELECT - WRITE————————»{STB AF
A0 ))) sPeaker
BUSY/INTERRUPT «—————A/R cB
GND

Figure 1: The general scheme to be followed in connecting the Votrax SC-01A to a
microcomputer system.

PIHOMNE 1
FILLS THE VOID

WoRKg 'r;._ 3 e
EMULAT 0;""”

280 |s a registered LATine 2MTRQ Hm
trademark of Zilog. WaR ENTH-,-}.I,E Lo ORDER
ECEvEgR
R

5

1011 River Lane + Loves Park. llinois 611 THF 8RS /877-9008
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elements: a 6502-based control micro-
computer and a Votrax SC-01A
speech-synthesizer chip. I explained
the SC-01A in detail in last
September’s Circuit Cellar article (ref-
erence 5), but for new readers I'll
summarize the important facts.

The SC-01A is a 22-pin integrated
circuit which consists of a digital code
translator and an electronic model of
the human vocal tract. The internal
phoneme controller translates a 6-bit
phoneme code and 2-bit pitch code
into a matrix of spectral parameters
that adjust the vocal-tract model to
synthesize speech.

The SC-01A is manufactured using
CMOS (complementary metal-oxide
semiconductor) technology and oper-
ates within a range from +7 to +14
V. Handshaking with external control
circuitry is accomplished through a
strobe (STB) line and an acknowl-
edge/request (A/R) line. A diagram
of the generalized connection scheme
appears as figure 1.

The output pitch of the SC-01A’s
voice is controlled by the frequency
of the clock signal, which can either
be supplied from an external source
or set internally with a resistor/ca-
pacitor combination. The clock fre-
quency is nominally 720 kHz, but
subtle variations of pitch can be in-
duced to add inflection by varying
this frequency. Such variations pre-
vent the synthesized voice from
sounding too monotonous or arti-
ficial. Two separate pitch-control
lines, I1 and 12, are available for gross
variations in pitch so that the chip
can seem to speak with more than one
voice. These so-called manual-inflec-
tion controls operate independently
of clock-rate-induced inflection.

The 64 SC-01A phonemes defined
for the English language are listed in
table 3 on page 72. Most of these cor-
respond to speech sounds, but two
produce silence and one causes speech
synthesis to stop. The sound for each
phoneme is generated when a 6-bit_
phoneme code is placed on the con-
trol-register input lines (PO through
P5) and latched by pulsing the strobe
(STB) input. Each phoneme is inter-
nally timed and has a duration rang-
ing from 47 to 250 ms (milliseconds)
depending on the phoneme selected
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Circle 398 on Inquiry card.

INCOME TAX
ACCOUNTING e e ey

" Hexadecimal Phoneme ASCII Duration Example Word
. Phoneme Symbol  Character (ms)
iC
00 EH3 @ 59 jacket
01 EH2 A 71 anlist
02 EH1 B 121 heavy
03 PAO C 47 no sound
has the finest 04 DT D 47 butter
o Soltware s & B4 e
e ever seen 07 ZH G 90 pleasure
for the 08 AH2 H 71 honest
09 13 | 55 inhibit
Acco“““ 0A 2 J 80 inhibit
0B B K 121 inh/bit
and Tax ocC M L 103 mat
oD N M 80 sun
P [ 3 l OE B N 4l bag
m m‘ona . OF v o 71 van
10 CH P 71 chip
The programs are so well designed 11 SH Q 121 shop
BUA Mpporsas, we uad D it kS s 8 e awiul
" u
problems."—Ronald Braun, C.P.A. 1 NG T 121 thing
15 AH1 U 146 father
16 001 v 103 looking
17 00 w 185 book
O 1040 TAX PROGRAM $995 18 L X 103 land
ALL MAJOR FORMS & e ) y pt e
SCHEDULES 7
1B H [ 71 hello
PRINTS ON IRS FORMS, OVER- 1C G \ 71 get
LAYS OR MULTI-PART FORMS 112 B ] 122 faslé
. a
INDIVIDUAL OR BATCH = s B = Pass
PROCESSING 20 A (space) 185 tame
CAN PROCESS THOUSANDS OF g; ¢1Y }' gg ladz
TURN yar
BE S PER,SEASON 23 UH3 # 47 mission
RECURRING PRIOR YEAR 24 AH $ 250 mop
INFORMATION AUTOMAT- 25 P % 103 past
ICALLY UPDATED 26 o] & 185 c;)ld
27 | ! 185 pin
DIAGNOSTIC REPORTS 28 U ( 185 move
LETTER OF INSTRUCTION 29 Y ) 103 any
2A T . 71 tap
CLIENT BILLING 28 R + 90 red
MAILING LIST/LABELS & 2C E . 185 meet
ENVELOPES 2D w - 80 win
UNLIMITED SUPPORTING z " ; I dad
SCHEDULES arer
30 AW2 0 90 salty
31 UH2 1 71 about
32 UH1 2 103 uncle
PLUS: 33 UH 3 185 cup
PROFORMA/TAX ORGANIZER 34 02 4 80 bold
MULTI-STATE INTERFACE 35 0O1 5 121 aboard
TAX PLANNING 36 U 6 50 you
ALSO AVAILABLE: 37 U1 7 90 June
GENERAL LEDGER/CLIENT WRITE-UP 38 THY 8 80 the
AFTER THE FACT PAYROLL 39 TH 9 4 thin
AMORTIZATION & DEPRECIATION 3A ER : 146 bird
SCHEDULES 3B EH 3 185 ready
ALL QUICK TAX PROGRAMS COME WITH 3c E1 < 121 be
ONE YEAR WARRANTY & SUPPORT. 3D AW = 250 call
DEALER DISCOUNTS AVAILABLE. 3E PA1 = 185 no sound
3F STOP ? 47 no sound
See your nearest computer dealer. Note: T must precede CH to produce ‘‘CH" sound.
Or, call or write for more information. D must precede J to produce “J"* sound.
Quick-Tax Software is available for Xerox 820,
Hadio Shack, IBM, DEC, Vector Graphic, . .
Dynabyte and other CP/M based computers. Table 3: The 64 SC-01A phonemes defined for the English language. Most of these
CP/MIsarey k of Digital  Inc. correspond to speech sounds; two produce silence, and one causes speech synthesis
318 Clawson S5t. to stop,
Ly S+ N.YC., N.V.10306 ’
oest. 84 (212) 361-6143
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IT'S CRISP. IT'S CLEAR.
TS COVPATIBLE.

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 to use. 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 800 lines (center)
resolution

¢ Built-in carrying handie for porta-
bility

¢ Light-weight, industrial-grade cabine-
try {only 17 Ibs.)

e UL, FCC approved

e 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.

AAnmoe

Amdek Corporation, 2420 E. Oakton St., Suite E, Arlington Heights, IL 60005. (312) 364-1180 ¢ TLX: 25-4786
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POWER SUPPLY
. +5V, +12V, =12V
{TO ALL SECTIONS)
EPROM
PARALLEL -T0-
170 INTERFACE L{E:JRLOH::EECH
ASCII 6502
DATA — MICROPROCESSOR
INPUT
RAM
SERIAL
(INPUT BUFFER,
t/0 INTERFACE cLock CONVERSION TABLES, ETC)
\
150-9600 BPS
]
CLOCK CIRCUITRY
DATA- RATE PROGRAMMABLE * $C-01A AMPLIFIER
GENERATOR 1.22MH2 INFLECTION VOICE AND SPEAKER
+| CIRCUITRY SYNTHESIZER FILTER
4.9152MH:2 VOICE SYNTHESIZER SECTION
— ——— COMPUTER SECTION

Figure 2: Block diagram of Microvox. The Microvox hardware can be viewed as a general-purpose 6502-based computer with a
speech synthesizer attached using a memory-mapped 170 (input/output) port.

The computer section (shown in black) uses 14 integrated circuits for serial and parallel I/0, address decoding, memory, and other
processing functions. Five additional chips (outlined in red) constitute the phoneme synthesizer, inflection circuitry, and audio

amplifier.

and the clock frequency. The A/R
line goes from a logic 1 to a logic 0
while a phoneme is sounding.

The usual method for using the SC-
01A with a microprocessor sets up the
hardware so that the computer sys-
tem directly times the transmission of
phoneme codes. This method sends
phoneme codes to the synthesizer
chip through a latched parallel output
port and monitors the synthesizer’s
activities through the A/R line,
which is connected to an input port or
interrupt line.

Microvox Hardware Overview

Figure 2 is a basic block diagram of
Microvox. As previously mentioned,
the Microvox contains its own micro-
computer that allows the unit to be
configured to function as an intelli-
gent peripheral device; therefore, the
Microvox hardware can be viewed as
a general-purpose 6502-based com-
puter with a speech synthesizer at-
tached using a memory-mapped 1/0
(input/output) port.

The computer section uses 14 inte-
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grated circuits for serial and parallel
170, address decoding, memory, and
other processing functions. Five addi-
tional chips constitute the phoneme
synthesizer, inflection circuitry, and
audio amplifier (outlined in red).

Variations in pitch
prevent the
synthesized voice from
sounding too
monotonous or
artificial.

The Microvox is best explained by
dividing the circuitry into four func-
tional subsections: processor and tim-
ing, memory, serial and parallel [/O,
and speech synthesizer. A complete
schematic diagram of Microvox ap-
pears as figure 3a on pages 76 and 77
and figure 3b on pages 78 and 79.

Processor and Data-Rate Clock
The 1-MHz (megahertz) 6502

www americanradiohistorv com

microprocessor, the same type used
in the Apple II and Atari 800 com-
puters, and the data-rate generator
(shown by itself in figure 4 on page
80) obtain their clock signals from a
circuit that divides down a 4.9152-
MHz frequency from a crystal-con-
trolled oscillator. You may find the
rationale for using this low-cost clock
divider interesting.

Most data-rate-generator circuits
are very costly because they use spe-
cialized data-rate generator chips
such as the COMS016, which you
must have if you really need to cover
134.5 and 110 bps (bits per second) as
well as the other standard data rates
from 75 to 19,200 bps. The former
two data rates are the only ones that
require oddball frequencies. If you
can get along without them (and most
people can nowadays), no special
divider networks or integrated cir-
cuits are required. By using a
4.9152-MHz (75 X 22¢) base frequency
and a 12-stage binary divider (a
CD4040, ICé6 in figure 4), the nine re-
maining rates are derived directly.
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One of the great masters?

Although the Datasouth DS180 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 world. 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 DS18(0) 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 96(X) baud without de-
laying the host system. We also offer transparent mode for isolat- ‘
ing communications problems. and for APL. users. the dual ASCII,

APL character set option.

Checkourlist of featuresand we think youwill agree thatthe DS 180

offers the most complete performance package in matrix printers.

DS 150 PRINTER STANDARD FEATURES OPTIONAL FEATURES

* Microprocessor Contral « Vertical Tab « Compressed it 10, 12, 165 ¢pi

+ 180 CPS Print Speed o} ation Skip Ower » High Resotution Dot

* Bidireenonal | Sevk o/ 1 i Addressable Graphics

+ 1000 Character Bu Expandable) <6 S| + 2k Expanded Print Butfer

+Ong Dot Matnx » Auieo Fod of Line Carfiage Return < APL ASCIL Character Set
» Expanded Characters + 5 1P Pay e

» Adjstable Printhead 1 6 Copie « I2ar. and Serial Interfaces
. "‘ll\“&" ‘lh r Set . ‘\“( UC ommunicanor
G ’ldi_{t‘l\n ‘w-' B + Termin tatus Indicar

Tyactor Foed (1 J T

. r\: \ol W ) s Xon Xoff

of b « Paper setion

- H al

The DS180) is available nationwide through our
network of sales/service distributors.

—

' Now Available Nationwide |
; Through Participati |
!

COMPUTERLAND Stores |

i = asoun
Circle 149 on.inquilry card. ‘ computer corporat'o"

P.O. Box 240947 e Charlotte, NC 28224 « 704/523-8500
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Figure 3a: A section of the Microvox schematic diagram. Shown here are the 6502 microprocessor and the timing section. The
schematic is continued in figure 3b on the next two pages.
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Figure 3b: A section of the Microvox schematic diagram, featuring the serial and parallel 1/0 and the SC-01A speech-synthesis in-
tegrated circuit.

78  September 1962 © BYTE Publications Inc

www.americanradiohistorv.com


www.americanradiohistory.com

RES

SC-01A
SEL4 KHz
1 13 0 .
ST 44
RST 15 4 & 11 1 633.6
Qo S0 CE ” 2 652 8
[21¢] 13 0o Q1 10 1 s1 STB +12vV 3 g;fg
ol 12151 oz 14fs2 w2 a1 5 710.4
D2 5 2 15 b, 6 729.6
" ‘oz Q3 253 ed 3 5.2k ; 53
03 s4 8 768.0
A "R 9 787.2
Ic13 Ic19 5 9 8
t o oz 3 A 806.4
7415175 g5 7497
8 825.6
CLOCK cp 16 . Sake
’ ’ s b 864.0
E 883, 2
F 902.4
1.22MHz
[2]+]
D1
D2
03
D4
05 c1 +12V
0.01uF
P77 R18
330
9 10 {11 12 13 14 5 18 15
PS P4 P3 Pl PO TP3 VG Mcx |,
v
1c11 ic12 T
35 270uf
8255 RESPM]Res  —sTs SC-01A y "J:
MCRC
€6 €3 €O C1 €5 BO Bl B2 B3 B4 B5 B6 B7 A/R 11 12 A0 AF CB J,
8 2 22 21 20
11 17 Ill 15 12 (18 19 20 |21 |22 |23 |24 |25 13"\12 | I
l/n[.\xo
o e g
sw1 s aReReRaRalka 1 2.2 2.2k 5
ATTRIBUTE 9| [10] |11 [12{ |13] | 14] |15 e
SETPOINTS -
(SEE TEXT) AAN \' \. N \ 0.14F
8 7 6 5 4 3 2
11 '13 R9
” < < < < o 1c18 R10 33
L < 4.
b3 N - A +%.v MC1489 10K
S VAVAV
L s
Io.l,.r
g? F R8 c6
e 100K R11 220uF
)} VA 10K & A+ ”
VOLUME — )0 {>
41c15 Llri2
— 8N
7 Lm3se g8 o SPEAKER
0.1uF

This approach does require one
other design compromise. The 6502
processor is specified to operate at 1
MHz, but, using this crystal and
divider circuit, only 611 kHz and 1.22
MHz are available as system-clock
signals. The computer must run at
either 61 percent or 122 percent of its
rated speed.

Practically speaking, this is not a

problem. The 1-MHz specification is
for worst-case conditions, which you
probably will not have. I have per-
sonally run 1-MHz 6502s at 1.8 MHz
with no trouble. Furthermore, in the
Microvox application, we can note
that the speech synthesizer requires
data at only about 200 bps to speak
continuously. Processor speed is just

not significant except when receiving

www.americanradiohistorv.com

——F3D-

and manipulating data at 19,200 bps.
Just to be on the conservative side,
while the hardware can produce rates
from 75 to 19,200 bps, I have speci-
fied rates of 150 to 9600 bps for the
Microvox.

Memory Section
The address-decoding and memory

section of the Microvox consists of
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Figure 4: A detail from the Microvox circuit, showing the circuitry that derives the data-rate and clock frequencies. With this simple,
low-cost arrangement, all standard data rates, except 110 bps (bits per second) and 134.5 bps, are available. Also, a trade-off must be
made in selecting a clock rate for operating the microprocessor.

—

Name
Address

SELO 000
SEL1 800
SEL2 1000
SEL3 1800
SEL4 8000
SEL5 A000
SEL6 €000
SEL7

EQCO

Table 4: The 5 high-order bits on the 6502 address bus are decoded by IC9 to
provide 8 strobe signals that control various parts of the system.

Hexadecimal Connection and Function

IC2 memory block (RAM)
IC3 memory block (RAM)
IC10 serial port

IC11 parallel ports

IC14 inflection clock rate
IC14 phoneme latch

IC5 memory block (EPROM)
IC4 memory block (EPROM)

IC2 through ICS and IC9. IC9 (a
741L5139) decodes the 5 high-order
bits on the address bus to provide 8
strobe signals, as listed in table 4.

In the Microvox configuration,
memory components IC2 and IC3 are
intended to be RAM, while IC4 and
IC5 are meant to be ROM or EPROM
(erasable programmable read-only
memory). The pin designations for
IC2 and IC3 are for 2K-by-8-bit RAM
chips, such as the Hitachi 6116 or
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Toshiba 2016. These components are
pin-compatible with the type-2716
EPROM, so you could use 2716s in
these sockets instead, if the computer
were being used in some other appli-
cation.

The read/write memory (IC2 and
IC3) is used for conversion tables and
register stacks and as the ASCII input
buffer. A buffer is required because
the Microvox can receive data faster
than it can speak it. The standard

www.americanradiohistorv.com

Microvox uses only one RAM chip
(installed as IC2), which provides a
1K-byte input buffer; by adding the
second RAM chip in IC3, this can be
optionally expanded to 3K bytes of
text memory (for long-winded
speeches).

The text-to-speech conversion rou-
tine for the standard Microvox is
stored in 8K bytes, presently con-
sisting of two type-2732 EPROMs in-
serted in the sockets for IC4 and ICS.
As production increases or EPROM
prices drop, a single 8K-byte 2764
EPROM (or its ROM equivalent) will
be used. Any of the compatible
type-2716 (2K-by-8-bit), type-2732
(4K-by-8-bit), or type-2764 (8K-by-8-
bit) EPROMs can be used in these IC
positions, depending upon the jumper
selections JP4 and JPS.

Serial and Parallel I/0

Microvox, unlike most other voice
synthesizers, has both serial and
parallel input ports to receive ASCII
characters. The serial port uses a
Motorola MC6850 ACIA (asynchro-
nous communications interface
adapter, IC10). During system in-
itialization, the ACIA’s functional
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SOLUTIONS are
freeandeasy
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The ASSOCIATE is a field proven desktop microcomputer with many
features: 64K memory plus 2K PROM; 720K bytes of floppy disk
storage: Z80A 4Mhz processor, DMA disk controller, intermrupt controller
and timer; unique anti glare screen: typewriter style keyboard,
numeric keypad and 10 function keys; and 2 R$232C ports. Optional
parallel, IEEE 488, and RS449 ports give added flexibility. The
remote or integrated hard disk option offers you needed growth

capability.

Your SOLUTIONS are supplied FREE. The CP/M operating system
provides access to thousands of software programs. We start you out
with FREE wordprocessing by Spellbinder, FREE business planning
by Microplan, FREE accounting and FREE testing programs; an
excellent combination for a total business system. To make it easy to
use we have programmed the 29 programmable keys and added
a quickly readable keyboard template for each SOLUTION, Other
SOLUTIONS and templates are available such as dBASE Il, MBASIC,
SuperCalc, WordStar and more. You may even program the keys
and design a template to match your own chosen software.

You may select FRIENDS to assist your ASSOCIATE such as printers
from Qume. Ricoh and NEC. Ribbons, printwheels, and disks are also
available at low cost. With nationwide service and repair from
General Electric you have a total package which is hard to beat. And
the price; well, it's an unbeatable $3,450. Don't wait! Contact
us today for a dealer near you and bring SOLUTIONS to your business or
personal computing needs. Data Technology Industries, 701A
Whitney Street, San Leandro, CA 94577 (415) 638-1206,

TWX 910-366-2072.

ASSMOIATE

Data Technology g Industries”™

SOLUTIONS. ASSOCIATE and FRIENDS are Trademarks of Data Technology industries; Spetibinder is a Trademark of LEXISOFT. Inc.: Microplan is a Trademark of
Chang Labs: CP/M is a Trademark of Digital Research; WordStar is a Trademark of MicroPro; SuperCalc is a Trademark of SORCIM: dBASE Il is a Trademark of

Ashton-Tate; MBASIC is a Trademark of Microsoft.
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INDUSTRIAL QUALITY BOARDS FOR THE
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CPU GROUP

CPU 68000M
® MC68451 MMU

* Segmented memory
management

® Multi-user

CPU 68000
® MC68000 processor
® 8 MHz operation

® 16-Mbyte addressing
e Single-user

MEMORY GROUP

CMEM
® 8K/16K/32K CMOS
® 6 MHz for 8/16-bit

® Non-volatile with
Li battery

EPROM
® 32/64K ROM

® 16-bitdata paths
® 24-bit addressing

DMEM
® 256K dynamic RAM
® 24-bit addressing

® 230 ns access

I/O GROUP

S104
® 4-portserial /O

® 256 bytes of FIFO

o DMA transfers

® 24-bit memory addr.

CLK-24C
® Real time clock
o LSI CMOS chip
® Li battery backup

| ANALOG GROUP

AOM-12 (D-to-A) AIM-12 (A-to-D)
® 12-bit+% LS.B. ® 32 S.E. channels
L] _O-IOV, +5V, =10V ® 25 p-sec conversion
jumper select outputs ® 12-bit resolution

VIC4-20
® 4 channels

® 20 mA outputs

® 12-bit performance

® Accepts AOM-12
inputs

OFEM and Dealer pricing

Sales representatives in ( :
is available.

most metropolitan areas.
system nlia-bility/system integrity
2530 San Pablo Avenue o Berkeley ¢ CA 94702 o (415)549-3854 » 172029 SPX
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configuration is set up; communica-
tion parameters such as character
word length, clock division ratios,
parity, and stop bits are selected by
setting the proper bits in the ACIA’s
control register. The data rate is set
by the system data-rate clock (from
SW2 and ICé), and data is sent and
received from the transmit- and re-
ceive-data registers, respectively.
Framing errors, parity errors, buffer
status, and handshaking status are
determined by reading the ACIA’s
status register.

On the Microvox, the serial port
can be used with or without hardware
handshaking, that is, with or without
using the RS-232C Clear to Send,
Data Carrier Detect, Ready to Send,
and other lines. The Microvox soft-
ware incorporates software hand-
shaking, which is especially useful
when communicating over a modem
link or with terminals that do not use
handshaking signals.

When receiving ASCII text in the
software-handshaking mode, the
Microvox sends an “@” (at sign) to
the host computer when its input buf-
fer is almost full, signaling the host to
stop sending data. The Microvox
sends a “#” (number sign) when it is
ready to receive data again. (The
characters used for signaling can be
changed to the X-on and X-off control
characters if need be.)

Obviously, this handshaking is not
needed if the data comes from the
host at a speed slower than the rate at
which the buffer is emptied. The pa-
rallel-input section uses a program-
mable Intel 8255 PIA (peripheral in-
terface adapter, IC11). As con-
figured, 8 bits of the PIA are used to
receive ASCII data in parallel format.
By using two additional connections
for data-available-strobe and
acknowledge signals, the Microvox
can be made to work with a
Centronics-compatible parallel
printer interface.

Also attached to the PIA is the DIP
(dual-inline pin) switch SW1, which
can be used to select operating pa-
rameters as follows. Bit O selects
hardware or software handshaking;
bit 1 selects receipt of the ASCII input
data through the serial or parallel
port; bits 2 through 4 set the serial-
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high performance in a low-cost terminal.

Vi

Swivel- 270°

R =

sl Sl AR,
|

. ' g <l i
e IThé"VB'I L ! ;."!._.:!l‘? _
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For example, the VISUAL 50 enclosure is ergonom-
ically designed in light weight plastic and can easily be
swiveled and tilted for maximum operator comfort. A detached
keyboard, smooth scroll, large 7 x 9 dot matrix characters and
non-glare screen are a few of the many human engineering
features normally offered only on much higher priced terminals.

Another distinctive feature of the VISUAL 50 is its emulation
- capatIJiIity. é/ISUAL 50 is code-for-code comé)atible \Ml':t)h the
; Hazeltine Esprit,” ADDS Viewpoint,” Lear Siegler ADM-3A™

“m and DEC VT-52.> Menu driven set-up modes in non-volatile

Detached Keyboard | YES | WO | memory allow easy selection of terminal parameters.

And you're not limited to mere emulation. As the chart shows,
the VISUAL 50 has features and versatility the older, less power-
ful low cost terminals simply cannot match.

Statustine The price of the VISUAL 50? Only $695 list. Call or write for
Full 5 Attribute Sefection full details on the latest in the industry’'s finest line of video
terminals.
Service available in principal cities through Sorbus Service,
Division of Management Assistance, Inc.
Insert/Defete Line
Bi-Directional Aux Port

Columnar Tabbing
Independent RCV/TX Rates| YES See for yourself

Answerback User YES
Programmable - Visual Technology Incorporated

540 Main Street, Tewksbury, MA 01876
Telephone (617) 851-5000. Telex 951-539
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Figure 5: The business end of the Microvox, the circuitry that actually produces the artificial voice. This design is similar to the Sweet
Talker speech synthesizer:; it is based also on the Votrax SC-01A integrated circuit. The main improvement is provision for 64 levels
of pitch inflection, instead of the 4 levels available on the Sweet Talker.

input word length, stop bits, and
parity on the ACIA; and bits 5
through 7 are not used.

Speech Inflection

The business end of the Microvox,
the circuitry that actually produces
the artificial voice, is shown in the
schematic diagram of figure 5.
Regular followers of Circuit Cellar
projects will recognize the Votrax SC-
01A integrated circuit and notice that
this design is similar to the Sweet
Talker speech synthesizer from last
September’s article. This time, how-
ever, | have provided for 64 levels of
pitch inflection, instead of the 4 levels
previously available.

The output pitch of the phonemes
is fundamentally controlled by the
frequency of the clock signal pro-
vided to the SC-01A. In general use,

84  September 1962 © BYTE Publications Inc

this frequency, set with a resistor/
capacitor combination, is nominally
720 kHz. But as with any current-
controlled analog circuit, the frequen-
cy may be susceptible to change from
temperature variation and pickup of
external noise.

Coarse variations in
pltch are best used for
simulating completely

different speaking

volces.
o - = i

In the Microvox, the analog clock
circuitry is eliminated. Instead of us-
ing the SC-01A’s internal timing cir-
cuit, the chip is configured for input
of an external clock signal, derived

www.americanradiohistorv.com

from the crystal-controlled system
clock.

While the fundamental range of the
output pitch is a function of the clock
frequency, the two pitch-control lines
I1 and 12 (the “manual-inflection”
lines) can act independently to cause
four coarse variations in pitch from
the fundamental setting. I think that
these coarse variations are best used
for simulating completely different
speaking voices rather than for vocal
inflections. The frequency shift is
simply too great.

The preferred way to influence the
output pitch is by changing the exter-
nal clock frequency fed into the SC-
01A, although this takes more work.
Subtle variations in output pitch can
be obtained with reasonable effort,
by shifting the clock frequency up or
down by 20 or 40 kHz. And by apply-
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S-100 STATIC MEMORY
BREAKTHROUGH
[+ 8 A a3

Finally, you can buy state-of-the-art
S-100/IEEE 696 static memory for your
computer at an 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 js
rigorously tested to assure perfect and
dependable performance.

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 (less shipping).

Wik

NEW S-100 PRODUCTS COMING
SOON:

* DUAL 8/16 BITCPU BOARD

* 128K 8/16 BIT STATIC RAM

* 256K 8/16 BIT DYNAMIC RAM

S
- ¥,

i
STy

9629.

48K PARTIALLY POPULATED $519.
32K PARTIALLY POPULATED $409.

64K RAM, MODEL MM65K16S

® 64K X 8-bit

¢ Speed in excess of 6 MHz

* Uses 150ns 16K (2K X 8) static RAMS

e Ultra-low power (435 Ma. max. —
loaded with 64K)

¢ Bank Select and Extended Addressing

® A 2K window which can be placed
anywhere in the 64K memory map

® Four independently addressable 16K
blocks organized as:

— Two independent 32K banks or

— One 64K Extended Address Page or

— One 48K and one 16K bank for use
in MP/M’ (option)

® Each 32K bank responds
independently to phantom

® 2716 (5V) EPROMS may replace any or
alt of the RAM

¢ Field-proven operation in CROMEMCO
CROMIX* and CDOS*.

e Compatible with latest IEEE 696
systems such as Northstar, CompuPro,
Morrow, IMS, IMSAL front panel, Altair
and many others.

OEM and DEALER inquiries invited.

Memory™
Merchant

14666 Doolittle Drive
San Leandro, CA 94577
(415) 483-1008

Circle 293 on inquiry card.
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T

FULL TWO-YEAR
WARRANTY.
[ e

The reliability of our boards,
through quality-controlled production and
proven performance, has enabled us to
extend our warranty to a full two years.
That's standard with us, not an option.
This includes a 6-month exchange
program for defective units.

Shipped direct from stock.

Ail Memory Merchant’s boards are
shipped direct from stock, normally
within 48 hours of receipt of your order.
Call us at (415) 483-1008 and we may be
able to ship the same day.
16K RAM, Model
MM16K14

16K STATIC RAM $169.

16K X 8 Bit

Bank Select & Extended Addressing

Four independently addressable 4K
blocks

One 4K segment equipped with 1K
windows

Uses field-proven 2114 (1K X 4) RAMS

Low Power (less than 1.2 Amps)

Runs on any S-100 8080, 4 MHz Z-80 or
5 MHz 8085 system.

Prices, terms, specifications subject to
change without notice.

*Cromix and CDOS are trademarks of CROMEMCO.
' MP/M is a trademark of Digital Research
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ing a digital rate multiplier to the
1.22-MHz system clock, the signal in-
put to the SC-01A can be made pro-
grammable to produce smaller and
better-defined pitch inflections.

IC19 in the Microvox is a 6-bit
binary rate multiplier. Its output fre-
quency obeys the function:

Fovr = MXFny
where

M=05b5x%x32+b4 xX16 +b3 X8
+ b2 X4+b1X2+b0X1

(b5 through b0 being the six multi-
plier bits) and

Fm = 1.22 MHz

When the SEL4 strobe is acti-
vated, a 4-bit inflection code is
latched into IC13 (a 74LS175 quad D
flip-flop) and applied to the rate
multiplier. The 4-bit combination
(corresponding to a hexadecimal
value of 0 to F loaded into IC13)
selects one of 16 clock rates that range
from 614.4 kHz to 902.4 kHz in
19.2-kHz increments. The frequency

9600 BAUD ONLY $315.
NEW LCM-100* SYSTEM

Economical. The LCM-100 permits economical full-duplex, asyn-
chronous data transmission over your existing 120V power lines.
You eliminate costly RS-232 cable installations and can achieve an
efficient 9600-baud data transfer rate with significant savings.

Plug-in Convenience.

Each system contains

two LCM-100

transceivers. Use the LCM-100 system to connect a terminal, proc-
essor, or printer, to your computer via any 120V outlet.

Aid Productivity. Staff can quickly relocate terminals where they are
needed, reducing unprofitable waiting time, and allowing them to
work at their desks where they are most efficient. Allows noisy
printers to be placed in less disturbing locations.

Reduce Overhead. Instead of dedicating fixed cables to many office
locations, use of the LCM-100 can cut costs by permitting terminals
to be quickly and conveniently moved to where need exists.

Dealer inquiries invited, ask about our spedial

dealer package.

Orders and inquiries call 1-800-426-8075.

[ S Y

Alaska, Hawaii & Washington State Call Collect

“Line Carrier Modem

: cnc _COMMUNICATIONS RESEARCH CORPORATION

1720-130TH AVENUE N.E

BELLEVUE. WASHINGTON 98005

A SUBSIDIARY OF ENERGY SCIENCES CORPORATION (206) 881-9550
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Circle 97 on inquiry card.

change of near 20 kHz creates a rela-
tively small pitch change by itself (out
of a 720-kHz nominal input frequen-
cy), but, used dynamically in a sen-
tence, it is just what the doctor
ordered for syllable inflection.

Remember that the 2 manual-in-
flection bits are still available to the
user; they are set by 2 bits on IC11
(SEL3). I refer to the level set by these
bits as the “base pitch” and the 16 fre-
quencies from the rate multiplier as
the “clock rate.” The combination of
the 2 functions results in 64 pitch
levels or inflections.

The pitch at which individual pho-
nemes are pronounced may be con-
trolled automatically by the text-to-
speech algorithm, kept fixed, or
altered by user command. Some peo-
ple prefer automatic inflection,
because of the variety it gives to the
speech. Others think a computer
should sound like a computer and
prefer flat speech to artificially in-
toned speech. Still others may wish to
directly control the pitch to make the
unit sing (pitch and rate codes may be
mixed with phoneme codes to pro-
duce singing) or to pronounce words
with special emphasis.

The user may control the base pitch
setting independently of the clock
rate by issuing a pitch-control com-
mand:

IPx

where x is a digit from 1 through 4;
x=1 selects the lowest pitch with
pitch increasing according to the
value of x.

The user may also control the clock
rate with a command of the form

IRy

where y can take on values from 1 to
16; y=1 selects the lowest pitch;
y=16 the highest.

Musical Abilities

One final feature of the Microvox
is the ability to play musical notes
and produce sound effects by using a
program routine to toggle one bit of
the PIA (IC11) at a predetermined
rate. This line is connected to the out-
put audio amplifier along with the
output from the speech synthesizer
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chip (IC12). The results are similar to
the sound produced by the internal
speaker of an Apple Il computer us-
ing the same technique.

While the Microvox is not exactly a
virtuoso instrument, programming it
to play a simple tune is not hard at
all. The music mode is turned on by
the command:

IN

Once the music mode has been acti-
vated, a different set of note-specify-
ing commands is used.

In the music mode, notes may be
chosen from a range of 3 octaves
centered on middle C, indicated by
numbers from 1 to 3. Each octave
contains notes identified as A, B, C,
D, E, F, or G. Sharps are indicated by
the suffix character “+”, flats by
"=, Time values are selected by
reciprocal numeric arguments: the
length of a note may vary from a
whole note (length of 1) to a 128th
note (length of 128). Rests are in-
dicated by “R”. When in the music
mode, sending Microvox the charac-
ter string “3F+4" causes it to play a
quarter note at a pitch of F sharp in
the third octave. "R16” causes a
sixteenth-note rest.

Notes of unconventional lengths
may be used; for instance, the soft-
ware supports “thirty-seventh” notes.
Tempo may set from values of 50 to
128 beats per minute by a command
of the type "Tx"” with x in the proper
range. The default tempo is 80.

To Be Continued . . .

I apologize if I am jumping ahead
too quickly. It’s just that I want you
to be assured that these hardware
features of music and programmable
pitch are not an overcomplication;
they are easily accommodated in the
software.

Obviously, there is no conclusion
this month. I'll have a lot more to say
next month. And keep in mind that
while the main object of this project is
an easy-to-use text-to-speech syn-
thesizer, the computer section of the
circuit has some special merit of its
own. You may expect to see the same
6502-based control-computer design
in future Circuit Cellar projects.
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Next Month:

We'll take a look at the software
and operation of the Microvox speech
synthesizer. B
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receive mp st of CiarCid
Cicunt Celiar project kits avaiabte from the

Micrommt. cucle 100 on the reader service
inquiry ¢ard gt the back of the magazing

The following are available from:

Intex Micro Systems Corporation
Suite 717

755 West Big Beaver Road

Troy, MI 48084

(313) 362-4280

1. Intex-Talker, the assembled,
tested, and FCC-approved version
of the Microvox text-to-speech
synthesizer. With power supply
and documentation. . ... ... $295.
OEM pricing and availability wil
be discussed on request. Michigan
residents please include 4 percent
sales tax. Please include $4 for
shipping. Qverseas orders add $20

for shipping.
* * *

The Micromint Inc.
917 Midway
Woodmere, NY 11598
(516) 374-6793
(for technical information)
(800) 645-3479
(for orders only)

1. Complete kit for building the
Microvox text-to-speech voice
synthesizer, including the SC-01A
and all other components,

enclosure, power supply, and
documentation............ $215.
Owverseas orders add $20 for
shipping.

2. Votrax SC-01A voice-synthe-
sizer chip. . . .$70 each. Call for
OEM pricing and availability.

Residents of New York please
include 7 percent sales tax. Please
include $4 for shipping on all
orders.

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 St., Peterborough, NH
03458. Ciarcia’s Circuit Cellar, Volume I,
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 IlI, contains the ar-
ticles that were published from July 1980
through December 1981,
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Test drive the Victor deskitop
computer designed for systems.

Like a high performance automobile,

the Victor desktop business computer
needs to be put to the test to be really
appreciated. Here's why:

The computer dilemma.

Systems houses today face a basic
dilemma when it comes to selecting a
computer.

The so-called “personal” computers

on the market are like “economy” cars.

They're relatively inexpensive but
have limited power and capacity.

And the larger mini computers offer
more power and speed, like a luxury

car, but are, of course, more expensive.

Victor has a solution to that dilemma.

The Victor 9000 Business Computer is
retail priced under $5,000. If you sell
computer systems, quantity purchase
agreements will let you be very
aggressive.

Greatvisiblity -
800x400 pixels — graph-
ics — 80x25 characters
(soft-loaded) green phos-
phor — anti-glare — bit
mapped.

Design for comfort
= display screen tilts
0°-11° and swivels +42°
to suit the operator.

Power under the
hood - 8088 — 5Mhz-2
RS232 ports — 2 parallel
ports — CODEC4 bus
slots.

Easeoof handling - up
to 103 keys — capacity

switches — sculptured —
soft-loaded — 6 foot cord

Circle 479 on inquiry card.

The Victor gives your systems the kind
of memory and storage capacity
advanced applications demand.

Much more than comparably priced
machines.

And the Victor display screen has dou-
ble the resolution and capacity of its
competitors. You can display a full
132-column report and still be per-
fectly readable. Is that important to
your system? Ask any programmer.

Experienoce where if counts.

But those are only the technical
advantages of the Victor 9000.
Equally important is Victor's 65 years
of experience in solving business prob-
lems. And Victor's 50 branch offices
throughout the country providing fast
service and total support.

Software fools to keep you
growing.

Victor supplies CP/M-86 and MS DOS
with every machine. Runtime support

for Basic, Cobol, Fortran and Pascal is
no extra cost. The Victor 9000 has the
tools you need to do the job right.

‘The Victor 9000. It’s a desktop system
computer designed to be a “cut
above” the rest. Whether you sell com-
plete systems, or are just looking for
the best computer to support your
software, call your Victor OEM spe-
cialist today.Or get in touch with
Victor at (800) 621-56559. In Illinois
(800) 972-5858. We're open 24 hours a
day, 7 days a week.

VICTOR

Serving American business for 65 years.
VICTOR®' BUSINESS PRODUCTS

Subs:iary ol Kidde, inc

Fuelfor thought -
CP/M-86 — MS-DOS -
CBASIC - Basic 86-MS-
Pascal-CIS-COBOL MS-
Fortran — MS-COBOL -
Multiplan — VictorWriter

Compaot efficiency
= 302 square inch foot
print — all components
separate — organize jt
yourself

Exocellent mileage -
The Victor Business
Computer takes your
system further for less
money. Test drive it and
compare.
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Now you don't have to decide
betweena

personal

computerand

aVT100 terminal.

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,
even data 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,
2 Mt. Royal Avenue, UPI-5, Marlboro,

MA 01752. Telephone toll-free 800-

225-9378 (outside the continental U.S.
c=mm  OF in Massachusetts call 617-480-4077)

between 8:30am and 5:00pm Eastern

i time. In Europe: 12 Av. des Morgines,

—» CH-1213 Petit-Lancy/Geneva.
In Canada: Digital Equipment of

-

Canada, Ltd.

Circle 159 on inquiry card.

CP/M® is a registered trademark of Digital Research, Inc.
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Hardware Review

The Apple III
and Its New Profile

An in-depth look at the “new” Apple III microcomputer
and its Profile hard disk.

Robin Moore
Warner Hill Rd. RFD ¢5
Derry, NH 03038

Photo 1: A view of the Apple Il1, the Pro-
file hard-disk drive, and the Monitor 11l
showing a sample of Visicalc 1l on the
screen.

RTTTTTIRRTTTITTIIRN]

Photo 2: A rear view of the Apple Ill and
Profile showing the Silentype and game
paddle ports A and B, along with the
video, audio, RS-232C, and floppy-disk
connectors. The peripheral card visible is
the Profile interface card.
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In 1980 when the Apple III was first
released, there were problems. Deliv-
eries were delayed, and when the ma-
chines finally arrived, they
often didn’t work. The integrated cir-
cuits tended to wander out of their
sockets. Little software except Visi-
calc was available, and the much-pro-
moted real-time clock/calendar didn't
work well. The Apple III was, on the
whole, unreliable. It was a bad start.

Now, in 1982, the problems are
gone. The sockets have been changed
and the software bugs fixed. The
Apple III has been rereleased with re-
vised software, Pascal, and a brand-
new peripheral—the Profile, a
5-megabyte hard-disk drive. The new
Apple III is an impressive machine
and certainly a contender for the title
of Best Personal Computer in the less
than $10,000 class.

System Overview

Let's take a closer look. The Apple
IIl is a single unit that includes the
central processing unit, keyboard,
memory, floppy-disk drive, and
video output (see photos 1 and 2). It
has been designed to meet the needs

www americanradiohistorv com

of the professional or small-business
user. Instead of offering an initial
low-cost unit requiring a number of
additions, Apple Computer Inc. has
included the most common system
expansions as standard in the Apple
III. These include an enhanced key-
board, a 24-row by 80-column dis-
play, an integral disk drive, 128K
bytes of memory, a programmable
128-character set, improved high-res-
olution graphics, and an Apple II
emulation program (see the At a
Glance box for additional features
and details).

In addition, several peripherals are
available for the Apple III. The most
impressive of these is the Profile,
Apple’s new 5-megabyte hard-disk
drive. (The Profile will be described
in detail later in this article.) Other
options from Apple Computer in-

About the Author

Robin Moore is manager of microprocessor
development for A. B. Dick Co. and maintains
a strong interest in FORTH, graphics, and com-
puter music. He is also librarian for the
Southern New Hampshire Apple Core.
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At a Glance

Name
The Apple it Computer

Manufacturer
Apple Computer Inc.
20525 Mariani Ave.
Cupertino, CA 95014

{408) 996-1010
Components
System Unit
Size: width 17.5 inches (44.45 cm). depth 18.2 inches, {46.23 cm). height
4.8 inches (12.19 cm)
Weight: 26 pounds (11.8 kg)
Power Required: 107-132 volts AC, 60 Hz, 100 watts maximum
Processor: 6502B {2 MHz) with bank switching and enchanced indirect
addressing, doubie stack and zero pages
Memory: 128K bytes of dynamic RAM {expandable to 256K bytes), 4K bytes of
seif-test and boot-loader ROM
Standard: keyboard for text and data entry. programmable RS-232C serial

communications/printer interface; power-up self-check and disk
bootstrap; both color-graphics and black-and-white/gray-scale graphics
video outputs; two game-paddle/joystick connectors; three audio
generators—fixed beep, !-bit programmable, and 6-bit A-D converter;
one 140K-byte 5 Y-inch floppy-disk drive
Video Display; Three Text Modes
24 by 80, black and white, normal and inverse
24 by 40, black and white, normal and inverse
24 by 40, 16 color characters on 16 color backgrounds
All text modes have software-definable 128-character sets
Four Graphics Modes
280 by 192, 16-color foreground and background with limitations
280 by 192, black and white
140 by 192. 16 colors with no limitations
560 by 192, black and white
Video Outputs:  Both black-and-white/gray-scale and color-graphics outputs providing
NTSC monochrome composite video, NTSC color composite video, or
4-bit coded RGB color with a separate composite synchronization
signal
Keyboard: 74 keys for text and data entry; includes 13-key numeric pad for fast
numeric entries, four cursor control keys with two-speed auto-repeat,
three special-function keys, and text keys that allow entry of all 128
ASCII characters; SOS software provides a |128-character type-ahead
keyboard buffer; all keys automatically repeat after 2 second
Disk Drives: System supports up to four 140K-byte 5%-inch floppy-disk drives
using Apple-format 6/8 GCR (group-coded recording) encoding

Operating System

Apple It SOS 1.1 (Sophisticated Operating System). single task, interrupt-driven, configurable
operating system with hierarchical file structure, muitiple file protection levels, and device-
independent byte-oriented I/O

Speclal Features
An Apple Il emulation mode that allows use of almost all existing. Apple Il software; utilities
that allow transfer of DOS text files, Visicalc files, and Pascal files from the Apple Il to the

Apple lil

Software Avallable for the Apple lil

Visicalc 1l $250; Applewriter Il $225; Apple Il Pascal $250; Business BASIC $125. Apple
Access lll {communications software) $150. Apple Ill Business Graphics $175; Pascal Utility
Library $75; Script Il $125; Mail List Manager $150; all from Apple Computer Inc.

Hardware Prices (Apple Computer Inc)

Apple lll 1 28K-byte system $3495
Apple lll 256K-byte system 54295
Additional disk drives {three maximum) 5495
Profile 5-megabyte Winchester hard disk-drive and interface card 53,499
Universal parailel interface card $225
Apple Monitor lll [monochrome/green screen) $320
Game controllers $29.95

www americanradiohistorv com
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There’s nothing like the feeling you
get when you've got the solution.

And nothing else will help you
solve problems better, smarter, faster
than the Visi™ programs for your per-
sonal computer.

For example, our VisiCalc® pro-
gram: It’s #1 in the business because
it takes the work out of working with
business numbers. The VisiCalc
program is the powerful “electronic
worksheet” that speeds planning and
budgeting. It lets you ask “what if?”
and see the answers immediately. So
you can analyze the impact of deci-
sions before you make them.

Our VisiTrend/Plot™ program
combines graphics with forecasting
and statistics. It automatically performs
complex calculations and produces
charts and graphs. So you can analyze
the past, forecast the future and plot
your results in an easy-to-understand
visual form.

© 1982 VisiCorp

In addition, our series includes
the VisiFile™ VisiDex™, VisiSchedule™
VisiPlot™, VisiTerm ™ and Desktop/
PLAN™ programs.

But the Visi programs are far
more than individual problem-solvers.
They’re all inter-related, just like your
needs and tasks, to give you a fully
integrated solution.

All of the Visi programs work in
much the same way, and they auto-
matically interchange data, too.
Soit’s easy to learn and use any
of them, work in many different
ways with all of them.

They're brought to you
by VisiCorp™ The one com-
pany whose only business
is helping you make the
most of the personal
computer in your
business.

Ask your
retail computer

store salesperson for a demonstration
of the Visi series. They'll help you and
your computer do all the things you're
intent on doing.

THE VISISERIES FROM
VISICORP

PERSONAL SOFTWARE™

v
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Apple Il (list prices)

Apple Business BASIC software
total

drive, DOS software, Disk BASIC

serial RS-232C interface card
additional 64K-byte memory card
color-graphics video adapter card
Microsoft extended BASIC software

total

128K-byte system unit with integral 140K-byte 5% -inch fioppy-disk
drive, Appie SOS operating system software, both color-graphics and
biack-and-white/gray-scale video outputs, RS-232C seriai interface,
game control port, and Siientype printer interface

additional floppy-disk drive (three maximum)

IBM Personal Computer (suggested retail prices)
48K-byte system unit, disk-adapter card, one 160K-byte fioppy-disk

16K bytes of added memory and game adapter card
additional floppy-disk drive (one maximum)

Table 1: Price comparison of comparable versions of the Apple Ill and the IBM Per-
sonal Computer. Both systems include 128K bytes of memory, two floppy-disk
drives, color-graphics video output, serial RS-232C interfaces for Qume (or equiva-
lent) letter-quality printers, and game-paddle adapters. The system chosen is one
that might be purchased by people who wish to combine business and personal ap-
plications. Note that in this configuration the IBM has used up all its expansion slots,
while the Apple 11l still has all four of its slots left for further expansion.

334§5
$495
$125
$4115

$2235
$145
$570
$150
$540
$300
$40
$3980

clude the Silentype thermal printer,
additional floppy-disk drives, the
monochrome green-screen Monitor
III, a universal parallel 1/0 (in-
put/output) interface card, and game
controllers.

Many of the existing Apple II inter-
face cards will work in an Apple III
while in the Apple Il emulation mode.
However, use of Apple II cards in an
Apple III will probably make it ex-
ceed FCC (Federal Communications
Commission) radio-frequency radia-
tion limits and may cause interference
on nearby television sets or radios. In
addition, Apple II cards are not com-
patible with Apple III software unless
special device-driver routines are
written, and Apple provides virtually
no information on how to write
them.
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Apple Computer currently pro-
vides a variety of software packages
for the Apple III in addition to Busi-
ness BASIC and Apple Pascal. There
are also various hardware and soft-
ware products available for the Apple
III from other vendors and the num-
ber of these will increase as the Apple
III user community grows.

The only software built into the
Apple III is a 4K-byte ROM (read-
only memory) that holds power-up
self-test and disk bootstrap routines.
All other software is loaded from
disk. Although this means that lan-
guages use up some of the available
RAM (random-access read/write
memory), it also allows easy software
upgrades and fixes that would be
more difficult if the software were
permanently in ROM.

www.americanradiohistorv.com

System Pricing

The approach to Apple III pricing
is almost directly opposed to the pric-
ing strategy used for the Apple II and
the IBM Personal Computer. Because
Apple chose to include a large num-
ber of standard features, the Apple III
has a relatively high initial cost
($3495); however, it can expand to
256K bytes of memory, four floppy-
disk drives, and a letter-quality
Qume (or equivalent) printer without
using any of the expansion slots. A
fully usable system can be configured
by adding just a video monitor and
an inexpensive serial printer.

Table 1 shows a price comparison
of the Apple III and the IBM Personal
Computer. Both systems are con-
figured with 128K bytes of memory,
two floppy-disk drives, a serial RS-
232C printer interface, color-graphics
video outputs, and game controllers.
The IBM system costs slightly less but
uses all of its expansion slots, while
the Apple III still has its four slots
available for future growth.

The Apple III User

A look at the documentation and
software supplied with the system
will quickly reveal that the Apple III
is targeted for professional and small-
business users. Clear tutorials and ex-
ample programs on disk demonstrate
most system functions and features.
There is even a two-disk program to
lead you through the keyboard and
display functions step by step.

The Apple III is not designed for
the home hobbyist. Much of the tech-
nical information included with the
Apple II is absent in the Apple III
package. There is no discussion of
bus structure, I/O addressing, mem-
ory usage, Or screen-memory map-
ping. There are no listings published
for any of the system software, either
in the Apple IIl ROMs or on disk.
Apple does not even tell you about
the monitor program included in the
ROMs (which is accessible by hold-
ing the Control and Open-Apple keys
while pressing Reset).

All this technical information is
unimportant to business users. They
are more interested in using the Apple

Circie 214 on inquiry card, e==p


www.americanradiohistory.com

Let’s get personal...

try out the in-stock selection of Heath/
Zenith microcomputers, peripherals,
accessories and software.

Now available at your nearby Heathkit
Electronic Center. or through the Heathkit
mail order catalog.

You get more with a Heath/Zenith per-
sonal microcomputer system! We offer
1. Proven high-performance hardware:
Thousands of our microcomputers prove
themselves daily. in the field.

2. Vast software library: Three operating
systems (including CP/M), languages. word
processors, an electronic spreadsheet. ver-
satile utilities and the 500-program Heath
Users Group software library.

3. Self-instruction courses: Evaluation
and programming courses from Heathkit
Zenith Educational Systems.

4. Service support: Before and after the
sale consultation by phone. carry-in
service by trained technicians.

Test run one of our microcomputers
at any of the more than 60 convenient
Heathkit Electronic Centers in the U.S.

Heathkit

ELECTRONIC CENTERS

See the white pages of your telephone book
for store locations and telephone numbers.

*Units of Veritechnology Electronics Corporation inthe U.S
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Photo 3: The Apple Ill with its main cover removed. The
power supply is housed in the enclosure visible to the left, I/0
card slots are in the center, and the disk drive is on the right,
The entire Apple Il is built around a single thin-wall aluminum
casting that provides both support and shielding.

III than in dissecting it, and will, in
most cases, use commerical software.
The Apple III is admirably designed
to serve their needs. For hobbyists
there are better choices, namely, the
Apple II.

Inside the Enclosure

The Apple III is a fine example of a
quality product designed for high-
volume production. The entire unit is
built around a single thin-wall
aluminum casting that provides sup-
port and shielding as well as heat
dissipation so that no cooling fan is
required. The expansion card guides
are molded into the casting, and fully
enclosed boxes are built in for both
the main printed-circuit (PC) card
and the switching power supply (see
photo 3).

All of the circuitry, except mem-
ory, is on one main PC board (see
photo 4). The system memory board
mounts piggy-back style onto the
main board and avoids taking an ex-
pansion slot. In fact, the Apple III can
be expanded to its full 256K-byte
memory capacity in the same fashion,
leaving all slots free.

The Apple III central processing
unit is based on a 6502B microproces-
sor with custom external circuitry
that provides a number of enhance-
ments to the normal 6502 instruction
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pansion slots.

set. These enhancements include ex-
panded addressing range, alternate
stack and zero pages, and improved
indirect addressing that is supported
by a separate pointer page.
Although the technical information
provided by Apple is somewhat
vague, apparently the 6502B is run at
2 MHz during the video blanking in-

The Apple lll can be
configured to 256K
bytes without using a
single expansion slot.

tervals and at 1 MHz while the beam
is writing information onto your
monitor screen. This provides an
average speed of about 1.4 MHz, but
the screen can be turned off tem-
porarily during program execution to
allow the processor to run at its full
2-MHz speed, if desired.

While a normal 6502B can address
a maximum of 64K bytes of memory,
the Apple III uses bank switching to
expand this range to a theoretical
maximum of 512K bytes.

Up to fifteen 32K-byte blocks of
memory can be switched to occupy
the range of addresses between 2000
and 9FFF hexadecimal. This switching

www.americanradiohistorv.com

Photo 4: The Apple IlI main PC board. The piggy-back-
mounted board to the left of center is the removable main
memory board. Using this board, the Apple Il can be expanded
to its full memory capacity without using up any of its I/0 ex-

is handled automatically by the oper-
ating system and is totally “trans-
parent”; that is, the switching ex-
ecutes in the background without af-
fecting any task you may be perform-
ing in the visible foreground. It
should be noted that, to date, Apple
Computer has not announced any
Apple III memory expansion beyond
256K bytes. Perhaps this will be a
future option.

The main PC board also includes
the disk controller, serial interface,
video generation circuitry, and the
expansion card slots. The expansion-
bus connections in the Apple III are
essentially the same as those in the
Apple 1II, although DMA (direct
memory access) is handled somwhat
differently. The Apple III Owners
Manual provides no information
about the expansion bus. Hopefully,
this type of information will be avail-
able in the future. There are few com-
peting systems that do not make this
sort of information available to the
public.

The Keyboard

Experienced typists should find the
Apple III keyboard easy to use (see
photo 5). Unlike the Apple 1I, this
keyboard has a typewriter layout so
that touch-typists should feel comfor-
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EXPAND VISICALC® ON APPLE® I

Do you need more memory
for your VisiCalc models?
Would you like to see them in
80 column display? Do you
want hard disk support?

Then you need one of
Saturn’s VisiCalc expansion
systems. For a fraction of the
cost of a larger computer,
you can create models you
never dreamed possible on
an Apple Il

With Saturn board(sy and
software, you can increase
your workspace to as much
as 177K. With additional

Circle 413 on inquiry card.

hardware, you can get 80 col-
umn display and lower case
letters. You can even use the
Nestar hard disk system, if
you wish.

Saturn’s VC-Expand pro-
grams allow you to use the
entire displayed VisiCalc
matrix, and to save your large
models on more than one
diskette.

You can also use your
Saturn boards to expand user
programming capabilities, or
to simulate a disk drive under
DOS, PASCAL, or CP/M.®

VisiCalc is a registered trademark of VisiCorp.
Apple is a registered trademark of Appie Computer, inc.
CP/M is a registered trademark of Digital Research Corporation.

SHTURY
SYSTEMS we

P.O. Box 8050

wwWwW americanradiohistorv com

Ask your retail computer
store salesperson about
Saturn’s memory expansion
systems. See how much big-
ger and better your VisiCalc
models can become.

Ann Arbor, Michigan 48107
(313) 973-8422
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The Panasonic portable computer
We’ve improved the way

The UnK by Panasonic.
it will improve the way you
solve problems. And the
solutions come from the
portable computing power
you have at your
fingertips. You can take it
with you on planes, cars,
boats, anywhere, because
it fits into a suitcase. You can
be more cost effective in the
field, because you'll have
access to more information for
making on-the-spot decisions.
You'll have the incredible
advantage of being able to
telecommunicate from anywhere
you are. It gives you a whole
new world of computing.
Portable computing.

iy

/

Software Solutions —Now
there’s an exciting new software
system for the 6502
microprocessor that gives you more

solutions to your problems.
The popular language software for the portable computer includes
Extended Basic Compiler/Interpreter, SnapFORTH and Microsoft Basic.®
The Panasonic portable computer also has a wide range of specific
software programs for your specific problems, such as:

The Scientific Calculator — An incredibly powerful tool that solves mathematical problems for the
scientist, engineer, and professional wherever they go.

Portabudget —It's your portable personal financial manager. It gives you up-to-the-minute personal
control. It allows you to be your own record keeper, savings advisor, accountant, bill manager, credit
and charge account guide, investment counselor, portfolio keeper, and tax assistant. Overall, it
helps plan your personal financial life, portably.

Portacalc — Gives you the portability and the flexibility to automatically analyze numerical problems
wherever and whenever they arise. You can assess “what if” alternative business problems,
comprehend key variables in business, and dynamically analyze problems on engineering projects.

Portawriter — It allows you to write, edit, and format information. And, you can telecommunicate the
information from wherever you are. Whether you're in the boardroom, hotel room, or even on a golf
course, Portawriter gives you full editing and formatting capability for notes, reports, letters, news
copy, tables, lists, forms, orders, you name it.

Portalog — It is an easy, precise tool for time-billing professionals without a minute to lose. Whether
you're on the road or in the office, you can log time, compile bills, generate billing reports, and track
the work of your highly paid employees. Portalog gives you improved timekeeping productivity.

Telecomputing 2™ — it lets you telecommunicate with your data base. You can establish
communications between headquarters and field forces. Exchange files and programs between
remote stations. Access timesharing services and store data in a large computer’s mass storage.
You can also upload and download program data.
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with a wide range of new software.
you solve problems.

Portaflex — A master program that allows you to create solutions for applications, such as:

o Inventory Control — Analysis and control of inventory while you're on the job.

o Order Entry — A customized system for any sales order entry. It offers you productivity, and the
advantage of faster order entry.

o Field Service —Retrieve, diagnose, and analyze your field service data wherever you are in the field.
o Auditing and Accounting — Custom auditing and accounting, anywhere you are in the field.
o Estimating — Versatility for flexible bidding and estimating at your job site.

Software Development Tools for the Customizer — Create your own custom programs and burn
them into your EPROM so your program is recorded in nonvolatile form.

Simply take a desk top microcomputer; insert the software development discs, create your own
program, de-bug that program, compile the program, then “burn-in” your problem-solving EPROM.

*Presentty offered for Apple 1l Plus.

Hardware Specifications — Introducing Peripherals for Additional Solutions —
The Panasonic portable computer offers 6502 Modular peripherals let you customize your system.
microprocessor (1 MHz) technology. o Multiple RS-232C serial interfaces:
o It offers 4K or 8K internal nonvolatile RAM o Asynchronous modem with cassette interface
0 48K internal ROM (110 or 300 baud)
o Built-in Ni-Cad rechargeable battery pack 0 40-character microprinter (thermal dot matrix printing)
o External AC adapter/recharger 0 8K or 16K RAM memory expansion packs
D 26-character liquid crystal display o X-Y, four-color plotter (up to 80 characters per line)
o 65-key completely redefinable keyboard 0 TV adapter (32 characters X 16 lines with color

and graphics)

The Panasonic portable computer. It's improved the way you solve problems. Because we believe
its portable modules and multiple software applications can vastly improve your productivity. And that
can be an important solution to your profit problems.

The portable computer from Panasonic. We've improved the way you solve problems.

The lUnk by Panasonic. It’s changing the way the world uses computers.

Please send me more information. Dealer Inquiries Invited

Panasonic Company, Hand-Held Computers
One Panasonic Way, Secaucus, New Jersey 07094

Name (PLEASE PRINT) —
Title & Company

Ny o e it

m Type of Business

Address
City _____State Zip

P =y

Lasaad — Phone Number ( )

HUH] | i
__| UL Panasonic.
85 just slightly ahead of our time.
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www.americanradiohistory.com

Photo 5: The Apple lll keyboard. Although it looks separate, it is actually part of the
Apple Il main enclosure.

table with the key placement. The
layout of the numeric keypad on the
right, which resembles that of a calcu-
lator, allows easy entry of numeric

data. The Apple III can also generate
all 128 ASCII (American Standard
Code for Information Interchange)
codes without extra hardware.

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

® Introductory 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
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(503) 297-7153

Control-C Software, Inc.

6441 SW Canyon Court
Portiand. OR 97221

Circie 132 on Inquiry card.
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In addition to the normal Shift,
Control, and Caps-Lock modifier
keys, the Apple IIl includes special
Open-Apple and Close-Apple keys
that you can define for special func-
tions. All keys automatically repeat
when pressed for more than Y; sec-
ond, and the four cursor-movement
keys each provide a 2-speed repeat—
pressing gently repeats at 11 Hz,
while pressing firmly repeats at 33
Hz.

Apple’s SOS 1.1 operating system
provides a 128-character type-ahead
buffer so that keystrokes won't be
lost if you continue to type while the
system is busy. This buffer may be
emptied, or flushed, if the program
running needs to wait for a particular
keystroke.

One of the biggest complaints
about the original Apple II concerned
the close proximity of the Reset key
to the rest of the keyboard. In the
Apple III the Reset key has been posi-
tioned at the rear edge of the key-
board enclosure, thus avoiding the
accidental resets encountered in early
Apple IIs. Simultaneously pressing
Control and Reset simulates a power-
up and reboots the system from the
main disk drive.

In addition to the normal keyboard
functions, a number of special control
features are built into the Apple III
keyboard. Pressing the Control key
and one of the keys on the numeric
pad will allow you to turn the video
on and off, flush the type-ahead buf-
fer, suspend screen output so that the
processor can run at maximum speed,
display control characters, or turn off
the screen until the program requests
an input,

In general, I found the keyboard
versatile and pleasant to use. (Al-
though the keyboard is actually part
of the main enclosure, it is styled to
appear as a separate unit. A conve-
nient recess at the top can support a
book or a pencil.) My only problem
was that the very light touch required
to avoid automatic key repeat some-
times caused me to produce extra
characters. You have to break the
habit of letting your hands rest on the
keyboard while thinking about what
to type next.
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Home

Computer.

This is the oné€’

A lot of computers offer a lot. Only one
in its price range offers the most. The T1
Home Computer

Better to begin with. Anyone can start
right away with our Solid State Software ™
Command Cartridges. Dozens of programs
are available in home management, educa-
tion and entertainment.

Easy to expand. Our Peripheral Expan-
sion Systemn gives you plug-in cards for
memory expansion, P-Code capabilities, a
disk drive controller and the RS232 Inter-
face. You can also add amodem, speech

synthesizer, disk drive and 80 column dot
matrix printer.

Programming flexibility. TI BASIC is
built into the Home Computet But it can
also handle TI Extended BASIC, UCSD
Pascal® Version IV.0, TILOGO 11, TMS
9900 Assembly Language and TI PILOT.
Programs can be stored in the optional
Mini Memory Command Cartridge.

High-Tech specs. 16-bit microprocessor,
16K bytes RAM (expandable to 52K).
26K bytes internal ROM, up to 30K bytes
external ROM. 3 simultaneous tones from

*UCSD Pascal 1s.a trademark of the Regents of the University of California

wWww . americanradiohistorv.com

110 HZ t0 40,000 HZ. High resolution video.
U. & .c. Single line overlay for 2nd function.
Control & function keys. 16 color graphics
with 4 modes & sprites.

Sound impressive? Compare a TI Home
Computer with the competition and really
be impressed. You won't even °
need a computer to tell you this
is the one.

TeExAs
INSTRUMENTS

© 1982 Texas Instruments

Circle 461 on inquiry card.
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Mode  Format  Colors The Apple III offers several text
) 24by 40  black and white and graphics display modes. Either
1 24 by 40 16 foreground and type of display is available in black

16 background 3 j
oy and white or color, and both offer

2 24 by 80  black and white various formats and resolutions.

The normal text display is black
Table 2: Apple llI text display modes, screen formats, and color capabilities. and white, with a 24-row by 80-ol-

umn format and a maximum of 1920

Color

black
magenta
dark blue
lavender
dark green
gray
medium blue
light blue
brown
orange
gray 2
pink

green
yellow
aqua
white

Color
Value

OO ~NOO WM = 0O

10
11
12
13
14
15

ASCII
Character

WO~NDOINEWN—-O

SV RN

Table 3: Table of graphics colors or gray levels produced by the GRAFIX driver
routine. After opening the routine as an output device, colors may be selected by
printing a CHR$(9) followed by an ASCII character. The color values shown are ex-
tracted from the lower four bits of the ASCII code transmitted. Higher-level graphics
functions are provided by the BGRAF invocable module.

displayed characters. Alternate

— modes include 24 by 40 black and

white and 24 by 40 color. In all three
text modes the characters are normal-
ly displayed as a 5- by 7-dot matrix
within a 7- by 8-dot character cell.
black However, all 128 characters are user-
programmable and may be defined to
be 7 dots wide by 8 dots high so that

Gray
Level

dark gray adjacent characters will touch in all

directions if desired. (See table 2 for
available text display modes.)
In the 40-column color-text mode,

VRGN e you can display 16 colors of charac-
ters on 16 colors of background. In
combination with the user-definable

light gray character set, you can produce some
surprisingly good color-graphics dis-
- plays. For example, Apple’s well-

known “running-horse” demonstra-
tion program (shown in photo 6) is
produced in color-text mode. The col-
or values shown in table 3, although
specified for graphics, can also be
used for color text.

With four graphics modes, the
Apple III's capabilities are significant-

Expand your IBM PC...

256K IBM PC RAM
EXPANSION BOARD

Model No. ADS 5001
with parity upgraded
at 64K intervals

SUGGESTED LIST PRICE

e W/64K RAM $380.00
* W/128K RAM 655.00
° W/192K RAM 795.00
e W/256K RAM 995.00

Distribulor and dealer inquiries welcome

ANTEX DATA SYSTEMS

A Division of International Antex. Inc
2630 California Street. Mountain View. California 94040
(415) 941-7914 TWX 910-373-8500 "INTERAX PTVY
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ADS 8001 DOT MATRIX
PRINTER

PRINT FEATURES

Print Speed: 120 CPS

Characters: 8 sizes, 5 different
alphabets. upper/lower case descenders

Print Width: 8 in. max.. Form Width: 4.5 in. to 10 in.

Print Mode: 9x9 exceptional quality with proportional spacing
Graphics: 144x144 dots/in. square and block graphic in ROMs
Print Head: 9 pins, heavy duty designed with air-cooled fins
Number of Columns: 136 max.

Print Direction: Bidirectional logic seeking

Form: Folded/Single sheet

Form Feed: Tractor and friction, bidirectional

Number of Copies: Original plus 3 UL Listed

Circle 29 on Inquiry card.
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Go from spread sheets to letters

in one easy move with a new
p2%%a _  double-duty
& DMS-5000.

Add the versatility of the
DMS-5000’s rotating screen—
plus graphics—to HiNet; the
complete hardware/software local
area network. It’s flexible,
inexpensive, fast—and from a single source.

The DMS-5000 puts an end to scrolling left or right for spread
sheets; up or down for full page, word processing display. Display 80
high-resolution characters by 66 lines or, rotate the screen 90° to
horizontal and display an extended line of 132 characters by 50 lines
(or 80 characters by 26 lines).

In either position, the DMS-5000 provides impressive graphics.

Its 16 bit-mapped pixel intensities and an optional
second memory plane, provide text overlayson a
graphics display plus computerized “slide shows.”

The DMS-5000 is a complete HiNet station
too—with a Z80A and 64K RAM, or 8086 and
up to IMB RAM, each with full I/O comple-
ment and the HiNet network port.

Find out how the HiNet Local Area Network
speeds business communications—and how
the DMS-5000 doubles the potential of your

HiNet hardware.
Digital Microsystems m

Because man was not meant to work alone.

1840 Embarcadero, Oakland, CA 94606 (415) 532-3686, TWX 910-366-7310/ Extel House, East Harding St., London EC4P-4HB 01-353-1080 Telex 23721

CP/M? is a registered trademark of Digital Research, Inc.

Circle 162 on Inquiry card. BYTE September 1982 105
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Photo 6: The well-known “running horse’ demonstration. This display was generated
using the 24-row by 80-column color-text display mode using the Apple 1II's program-
mable character set to produce the special shapes required.

Photo 7: An example of the 560- by 192-pixel graphics display mode. Although this
mode doesn't offer color, it is ideal for displays that require fine detail.

ly better than those of the Apple II
(table 4 shows the available modes).
The highest resolution offered is 560
by 192 pixels, black and white. This
mode is useful for scientific or tech-
nical displays that require maximum
resolution, as shown in photo 7.
There is also a 280 by 192 black-and-
white display mode.
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The highest-resolution color dis-
play available is 280 by 192 pixels.
Using this mode you can display up
to 16 colors with some limitations. In
each 7-dot-wide section of a given
vertical coordinate, only two colors
can be displayed. Bits that are turned
on will display the specified fore-
ground color, while bits that are
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turned off display the background
color for that section. This is usually
noticed only when lines of different
colors cross. The limited color mode
is useful for many applications where
16 colors are required but where max-
imum resolution is needed (an exam-
ple is shown in photo 8).

The most colorful graphics mode is
the 140- by 192-pixel 16-color mode.
With no limitations on color place-
ment, it is capable of producing very
impressive displays (see photo 9).
One of the more interesting techniques
in this mode mixes various colors of
dots to produce a variety of in-
between shades of color. Using this
technique, it is possible to produce
several hundred colors on an Apple
III.

Although the resolution is effec-
tively reduced in the shaded areas,
this method is typically used for fill-
ing in areas of pictures rather than for
outlines, which are normally drawn
in solid color. A talented artist with a
digitizing tablet and the appropriate
software can produce results like
those shown in photo 10.

Apple SOS

Apple’s SOS (Sophisticated Oper-
ating System) 1.1 is one of the more
powerful operating systems available
for an 8-bit microcomputer and offers
features usually found only on larger
machines. SOS supports multiple
nested directories, handles interrupt-
driven and DMA [/0, and manages
the Apple III memory and hardware
environment.

A unique feature of SOS is that
there is no user interface. All com-
munications with SOS are handled by
the resident language (BASIC or
Pascal for now) in a fashion compati-
ble with the language syntax. For ex-
ample, with Business BASIC you dis-
play a disk directory by typing
CATALOG (or CAT), but in Pascal
you would press F to enter the filter
and then press E to get an extended
directory. Rumor has it that Apple is
working on a separate SOS user-in-
terface package. This would allow ac-
cess to SOS without requiring that a
language be loaded into the system.

All Apple III 170 is handled by
SOS through device drivers. Each

Circle 297 on inquiry card. =e==p
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ASH FLOW
PROBLEMS?

IT'S NICE TO KNOW SOMEONE
WHO HAS THE SOLUTION.

-\...;‘-

T

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

report, 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 $45,000 range, to suit the individual budget of
your small business or professional practice.
MicroAge backs up every system with personal-
ized service, warranty service and repair, instal-

- - ;
i i problems every business-
- man faces.
- .

P 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 frial balance
including a balance-due and delinquency aging

Iation, 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” °"

VISIT THE STORE IN YOUR AREA:

Paso, Texas Auroro, Colorodo
(915) 591-3349 (303) 6966950
Tucson, Arizona Rochester, New Yark
(602) 790-8959 (716) 2449000
Albuquerque, New Mexico
(505) 8830955
[Pleasant Hill, Californio
415) 680-1489

Milwaukee, wisconsin
(444) 257-1100

Mountain View, California
(415) 964-7063
Scoftsdale, Arizona

(602) 941-8794
Anchorage, Alaska

(907) 279-6688

San Diego, California
(714) 2780623

Richordson, Texas

(214) 2345955
Minneapolis, Minnesota
(612) 3384777

Omaho, Nebraska

(402) 33¢-7444

Phoenix, Arizona

(602) 2650065
Columbus, Ohio

(614) 8681550

Indianapolis, Indiana
(317) 849-5164

Portland, Oregon

(503) 2564713

Norwalk, Conneticut

(203) 8460854

S, Louis. Missourl

(314) 567-7644

Oklahoma City, Oldahoma
(405) 728-1837

Houston, Texas

(713) 440 7547

W. Palm Beach. Florida
(305) 6835779
Toronto, Canada

(416) 487-5554
Houston, Texas

(713) 2709647
wilmington, Delaware
{302) 658-3664
Allentown, Pennsylvanio
(245) 4344304

Hurst, Texas
(817) 284 3443

Saling, Kansas
(913) 8237596

Orland Park, lllinois
(312) 349-8080

FOR FRANCHISE OPPORTUNITY INFORMATION CALL (602) 968-3168
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Table 4: The Apple Il graphics modes,

from black to white.

Graphics Mode Graphics Colors Memory
Main Screen Alternate Screen Resolution Avallable Used
0 4 280h by 192v  black and white 8K
1 5 280h by 192v 16 colors with 16K
limitations
2 6 560h by 192v black and white 16K
3 7 140h by 192v 16 colors, 16K

screen memory requirements. Each main mode allows two separate screen buffers so
that one screen may be updated while the other screen is displayed. When the black-
and-white gray-scale video output is used, the 16 colors are output as 16 gray levels

no limitations

resolution, available colors, and graphics

Foreign and

&

(R4

L d

2
3 4
2.
£

v
'.1

Domestic Pavenue

1588

}

, }
Month

P

oreign:

Photo 8: An example of the Apple 111's 280- by 192-pixel limited 16-color mode. While
there are some limitations on the combinations of colors that can be displayed next to
each other, this mode offers the highest color resolution and is useful in many applica-

tions.

device driver is a group of routines
designed to communicate with a par-
ticular hardware device and provide a
uniform interface to SOS. For exam-
ple, in a minimal Apple III system,
you need the device driver .CON-
SOLE to handle the keyboard and
text display, as well as .FMTDI1 to
handle the system floppy disk. Some
of the other drivers included with
the system are .AUDIO, .RS232,
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.PRINTER, and .GRAFIX. Even
though the RS-232C interface and the
graphics display hardware are in-
cluded in the Apple III, they areé con-
sidered optional 170 devices for pro-
gramming purposes.

The System Configuration Pro-
gram (SCP) provides a variety of
tools that allow you to modify and
reconfigure the system device drivers.
Once the device drivers are specified,

www americanradiohistorv com

the SCP can regenerate a version of
the system that meets your particular
requirements. You can also use the
SCP to specify whether a driver will
be active or inactive. When the
system is booted up, only the active
drivers in the SOS.DRIVERS file will
be loaded and require memory space.

From the programmer’s point of
view, device drivers are treated as
files and can be used from either
BASIC or Pascal. With Business
BASIC they may be opened, ac-
cessed, and closed like any other file.
(You can pass commands and data to
an opened driver simply by using the
PRINT# statement.) For example, the
following Business BASIC lines
would list the current program on the
Silentype printer if the .SILENTYPE
driver were installed:

10 OPEN#1, “.SILENTYPE"
20 OUTPUT#1

30 LIST

40 CLOSE#1

SOS allows the disk drives to be ac-
cessed either by their device name
(e.g.,.D1) or by the volume name of
the disk currently in the drive (e.g.,
MYDISK). Suppose that line 10 from
the previous example were changed
to read:

10 OPEN#1, “MYDISK/LISTFILE"*

This would cause the program listing
to be sent to a file called LISTFILE on
a disk called MYDISK.

Unlike most systems which provide
a single disk directory, SOS treats a
directory like any other file. You can
create and maintain directories easily
with the same commands (LOCK,
UNLOCK, RENAME, DELETE, etc.)
that are used to maintain other files.
You can assign any type of file to a
directory, and any given directory
may be a file assigned to another,
higher-level directory.

The key to dealing with these
nested levels of directories is the SOS
pathname. Using device and file
names separated by slashes, you can
tell SOS what path to follow through
various levels of directories. For ex-
ample, the pathname /MYDISK/
RECORDS/CHECKS/JAN.81/ would
search the system for a disk volume
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SIERRA DATA SCIENCES

. ’ E ] F
(AVAILABLE soo~) [ - -
=:=

SDS-S100 CHASSIS

6 Slot Motherboard

Complete power supply

Utilize regular or Thinline drive

SDS-MULTIPLEXER/DISPLAY
Three RS232C 1 to 2 Switches

Two Seven Segment Status Display
(Can be used as a line monitor for data
communications link)

(route RS232 to one of two devices)

NEC-FLOPPY DISK DRIVE
Double Sided

Single Density/Doubie Density

Up to 2.4 Megabyte

‘ SPECIAL PRICING

€

SDS-HARD DISK INTERFACE
Micropolis 1220 Series
Interface Adapter

Tttt

SDS-SINGLE BOARD COMPUTERS
Z80A CPU 64K Bank Switch Memory

2 RS232 Channels 4 Timers IEEE 696 Buss
Interface

4 Parallel ports

NEC 765 FDC with PLL to all Shugart
compatable drives (SDS-Master only)

SIERRA DATA SCIENGES Fresno CA | Marketing Division, 21162 Lorain Ave., Fairview Park, Ohlo 44126

{216) 331-8500 Telex. 980133 WDMR Circle 424 on inquiry card,
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Photo 9:

4 YR SALES RECORD

Two examples of the 140- by 192-pixel full 16-color mode.

Photo 10: A talented artist with a digitizing tablet and the appropriate software can
produce results like this by using blended colors in the Apple Ill's 140- by 192-pixel
color mode.

named MYDISK, locate the directory
RECORDS (which itself would con-
tain the subdirectory CHECKS), and
then locate the file JAN.81. The path-
name specifies the sequence of direc-
tories to follow when accessing a
given file. As a convenience, SOS
provides a pathname prefix facility.
By using PREFIX$ in the previous ex-
ample, we could have set the path-
name prefix to /MYDISK/RECORDS/
and then simply referred to
CHECKS/JAN.81.

File types supported by SOS in-
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clude DATA, which holds raw binary
data; PASTXT (a Pascal text file);
PASCODE (a machine language or
Pascal program file); BASIC program
files; ASCII files of unformatted text;
PASDTA (Pascal data files); CAT or
directory files; FONT files for the
programmable character generator;
and FOTO files, which store graphics
screen images.

Business BASIC
Although it is fairly conventional,
Apple’s Business BASIC provides a

WwWWw americanradiohistorv com

combination of advanced and unique
features that makes it an easier lan-
guage to use than Applesoft BASIC.
With Business BASIC you should be
able to write shorter programs with
fewer errors. (See tables 5a-5e for a
summary of the language.)

Business BASIC supports both
TEXT and DATA files. The com-
mands PRINT# and INPUT# are used
to access text files while READ# and
WRITE# allow you to store or read
any type of data in a DATA file. All
files may be sequential or random ac-
cess (with the record size defined
when the file is created). You can also
use the word CREATE to make new
files and directories. Directory entries
may be examined by reading sequen-
tial text records from a directory file.

The language also provides for-
matted 1/0. To output data to either
the screen or a file, you can specify
the format with an IMAGE statement
or within the PRINT USING state-
ment. The Apple IlI's output formats
are very flexible. Numbers may be
printed in fixed-point, floating-point,
scientific, or engineering formats.
You can also align the right or left
edges of the output to a particular
column or center the output if you
wish.

Four main data types are available
in Business BASIC. You can use in-
tegers ranging from —32,768 to
+32,767, real numbers with 6-digit
precision, long-integers with 64-bit
binary precision, or strings that can
vary from 0 to 255 characters. Arrays
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MORE THAN EVER, ATARI HOME COMPUTERS
ARE SPEAKING YOUR LANGUAGE.

With more program languages than ever to choose from, you
now have more opportunities than ever to utilize the amazing
capabilities of the ATARI 800™ Home Computer.

Whether you're a beginning programmer, or at the fore-
front of the art, you'll find an ATARI programming language
that can make your task quicker and simpler than ever
before. Just look at what ATARI has to offer:

ATARI Microsoft BASIC—Now we offer the industry
standard, the most powerful Microsoft BASIC yet. With
simple commands, it allows you to take advantage of unique
ATARI hardware features such as our well-known player/
missile graphics. For ease of programming, it includes
n-dimensional arrays for numerics and string handling. And
importantly, conversion procedures are simple.

ATARI Macro Assembler— Faster and more powerful than
any ATARI language before, the ATARI Macro Assembler
also allows you to access more memory space. And it's excel-
lent for /O interface and manipulation of such features as:
player/missile graphics, sound registers and peripherals.

In addition, the macro processor and “include” file library
features speed-up program development considerably.

Fig-FORTH ™ For specialized programming needs, such
as educational or game applications, ATARI Fig-FORTH is
uniquely effective. Fig-FORTH combines power and sim-
plicity in an efficient 10K size, with characteristics of an
interpreter and the speed of machine language code.

ATARI BASIC— An affordable and easy to use BASIC that
requires only 8K of memory. It allows you to take advantage of
the spectacular ATARI graphics and sound capabilities.

And its immediate mode error messages greatly simplify
debugging.

ATARI Assembler Editor— An excellent tool to assist the
assembler-programmer in creating, editing and debugging
assembly programs.

PILOT — ATARI PILOT is an exceptional learning language,
with built-in “turtle” graphics to let you create spectacular
designs and pictures with very short programs. Simple one
or two-letter commands allow you to create a dialogue with
the computer. And a single “match” command can perform
complex text evaluation and pattern-matching instantly.

ATARI Pascal*- An excellent high-level language for
teaching structured programming, and for developing and
maintaining programs. In addition to offering all the features
of the ISO Pascal standard, ATARI Pascal offers unique
extensions that allow you to take advantage of ATARI graphics
and sound capabilities.

ATARI is constantly developing new ways to help you get
more out of your ATARI 800 Home Computer. So watch
for more innovative and exciting programming
languages from ATARI in the future. JI\
For more information, write to ATARI, Inc.,
Dept. C1Z, PO. Box 16525,
Denver, CO 80216. ATAR'I
& O Comamgrnt -0t Company @)

© 1982 ATARI, Inc. All Rights Reserved
*Available from the ATARI Program Exchange

ATARI HOME COMPUTERS

We've Brought The Computer Age Home™

Circle 40 on Inquiry card.
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Command

CATALOG
CHAIN
CLEAR

CONT
CREATE
DEL

DELETE
HOME
INVERSE

LIST
LOAD
LOCK

NEW
NORMAL
NOTRACE

UNLOCK
RENAME
RUN

SAVE
TEXT
TRACE

Table 5a: A summary of Business BASIC commands.

continues interrupted program
creates a new file or directory on disk
deletes a specified range of BASIC lines

deletes a file from disk
clears current text window and piaces cursor in upper left-hand corner
sets further text output to inverse video characters

lists BASIC lines
loads a BASIC program
protects a file from alterations

clears a program and variables from memory
sets further text output to noninverse video
turns off trace option

removes protection from a disk file
changes name of file on disk
loads and runs programs from disk or runs current program

saves current program on disk
sets screen to text mode with full-screen window
turns on trace option

== ——— ———  ——— ———— -~ - -, o T
Description

lists a disk directory
executes a program from disk leaving variables intact
clears program varlables

—
. Description

Statement

CLOSE
CLOSE#
DATA

DEFD FN
DIM
END

FOR. . .NEXT
GET
GOsuB

GOTO
IF...GOTO. . ELSE
IF. . .THEN. . .ELSE

IMAGE
INPUT
INPUT#

INVOKE
ON EOF#
OFF EOF#

ON ERR '
OFF ERR
ON KBD

OFF KBD
ON GOSUB
ON GOTO

OPEN# ...AS
OUTPUT#
PERFORM

POP
PRINT
PRINT USING

Table 5b: A summary of Business BASIC statements.

closes all open files
closes a particular file
standard DATA statements

user-defined function
dimensions arrays
ends program

standard FOR loop
reads a single character from the keyboard or an EXEC text file
executes a subroutine

continues execution at a specified line
modified IF statement
standard IF statement

defines a PRINT USING format
reads data from the keyboard
reads text from a disk file or other open device

loads an external file module of assembly-language routines
sets up end-of-file error trap
turns off end-of-file error trap

sets up general error trapping
turns off general error trapping
sets up keyboard interrupt handling

turns off keyboard interrupt handling
standard computed GOSUB statement
standard computed GOTO statement

opens a file as INPUT, OUTPUT, or EXTENSION
sends subsequent output to file
executes a previously invoked routine

removes one level of subroutine nesting
prints to current output device or file
prints using a given format

Table 5b continued on page 114
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without - dimensional limits can be
created out of all four data types. To
convert between the various data
types, Business BASIC provides the
numeric functions CONV, CONV %,
CONV&, and CONVS, all of which
will accept arguments of any type and
will produce real, integer, long-
integer, and string results, respective-
ly.

An interesting feature of Business
BASIC is its use of reserved variables
to access and control certain system
functions (see table 5f for a
summary). Reserved variable names
are used to hold error codes, the file
record numbers, or the code for the
last key pressed. Others may be used
to hold or control the cursor position
on the screen, set the listing
FOR. . .NEXT loop indent level, con-
trol the listing line length, or set the
SOS pathname prefix.

One of Business BASIC’s most
powerful features is its ability to use
invocable modules. An invocable
module is a file of external procedures
and functions, written in assembly
language or Pascal, that can act as an
extension to the BASIC language
once invoked (loaded into the
system). The modules provide
features that are sometimes necessary
but were not built into the Business
BASIC language. The modules in-
clude VOLUMES.INV, which is used
to show which volumes and devices
are present in the system; READ-
CRT.INV, which is used to read
characters from the video display;
DOWNLOAD.INV, which is used to
load special text fonts into the Apple
IlI's character generator; and RE-
NUMBER.INV, which provides a
variety of functions including pro-
gram renumber, append, and merge.
Another more significant module is
BGRAF.INV which provides all the
graphics procedures and functions
used by Business BASIC.

Once a module has been invoked,
the external procedures and functions
provided in that file are accessed by
using the BASIC commands PER-
FORM and EXFN. For example, the
line

PERFORM PENCOLOR(%BLUE)

would execute the procedure to set
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SYSTEMASTER

The Next Logical Step

Teletek FDC-I, The First Step
A CPU, floppy disc controller
and 1/0 all on one board.
Until SYSTEMASTER® the
most powerful IEEE-S-100 board %
on the market.

SYSTEMASTER® Features:

* Floppy controller: controls mini and/or
maxi drives; variable independently-
adjustable pre-write compensation.
_ * CPU: 4MHz Z80A

b + Two RS-232C ports.
Teletek SBC-1, The Second Step = ™ « Two full parallel ports.

A board designed for use in high perfor- %% * 64K bank-selectable memory
mance, multiprocessing systems. SBC-I variable from 32K to 60K.
combines its own CPU,serial and parallel Remaining memory is fixed at top of
ports, 128K of segmented memory and FIFO. 64K address space.

SYSTEMASTER®, The Next Logical Step DMA: allows transparent data .transfer to
i ) floppy disks and other devices without

Teletek’s newest product — a breakthrough in S-100 CPU wait

board design. SYSTEMASTER® is a complete system. Wwall SRE S

No other boards are required. It doesn’t even require E Rglocatable EPROM,/,ROM/PROM‘ 2K, 4K or 8K
T 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 multisprocessor 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

L2 Circle 457 on inquiry card.
© Teletek 1982
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Table 5b continued:

Statement

PRINT#
PRINT# USING
READ

READ#
REM
RESTORE

RESUME
RETURN
SCALE

SPC
STOP
SWAP

TAB

WINDOW
WRITE#

—

Description

prints to a particular output device or file
prints to a particular file or device using a given format
reads information from DATA statements

reads information from a data file
standard remark statement
resets read pointer to start of DATA list

returns from on ON ERR statement
returns from a subroutine, ON KBD or ON EOF routine
adjusts PRINT USING decimal-point position

used in PRINT statements to output numbers of blanks
stops program execution
swaps the values of two given varlables

used in PRINT statements to position the cursor to a particular
column

sets the text/scroll window size and position

writes information to a data file

ABS
ASC
ATAN

BUTTON
CHR$
CONV

CONVS
CONV&
CONV%

COs
EXFN
EXFN%

EXP
HEX$
INSTR

INT
LEFTS
LEN

LOG
MID$
POL

REC
RIGHT$
RND

SGN
SIN
SQR

STR$
suUBS
TAN

TEN

TYP
VAL

Function  Description

absolute vailue
converts ASCII character to its numeric value
arc tangent

paddle-button state
converts number to equivalent ASCIl character
evaluates expression—returns real number value

evaluates expresslon——returns string value
evaluates expression—returns long-integer vaiue
evaluates expression—returns integer value

cosine
executes an invoked external function that returns a real number vaiue
executes an invoked external function that returns an integer value

exponential, base e
returns a string that represents the hexadecimal value of the expression
searches a string for a substring and returns location of occurrence

largest integer less than or equal to argument
takes substring starting with first character
length of a string

natural logarithm
extracts a substring from a given string
returns a game-paddie position

returns current file record number
takes substring ending with last character
random number

sign of argument
sine
square root

converts a number to a string
inserts a substring into a given string
tangent

converts last four characters of a string from a hexadecimal text image to a

decimal value
returns the data type of a file record
converts a string to a numeric value

Table 5¢: A summary of Business BASIC functions.
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the graphic drawing color to blue,
provided that the variable BLUE has
previously been defined properly.

While external procedures may
be passed only integer values, exter-
nal functions can return either integer
or floating-point numbers. The re-
served word EXFN% is used to call
functions that return integers and
EXFN accesses functions that return
real values.

BASIC Graphics

Although you could use graphics
from BASIC by simply opening the
.GRAFIX driver and sending charac-
ters directly to it, the BGRAF.INV
module provides a much cleaner and
more powerful interface. It essentially
adds a number of graphics commands
to the Business BASIC language. (A
similar library unit is included with
Apple 1II Pascal.) The .GRAFIX
driver must still be present and
opened because you need a controller
for the graphics hardware, but all
graphics operations are performed by
the external procedures and functions
provided by BGRAF. The following
two lines provide all the setup re-
quired:

100 OPEN#1, “.GRAFIX”
110 INVOKE “BGRAF.INV”

BGRAF provides all of the stan-
dard graphics operations. You can set
PENCOLOR and the background
FILLCOLOR, plot dots at absolute or
relative positions with DOTAT and
DOTREL, draw lines to absolute or
relative points with LINETO and
LINEREL, and position the graphics
cursor with MOVETO and MOVE-
REL. BGRAF supports a graphics
VIEWPORT that allows you to limit
graphics drawing to a particular area
of the display screen.

Text may be displayed with graph-
ics by simply sending it to the opened
.GRAFIX driver with a PRINT# state-
ment. NEWFONT lets you redefine
the graphics text font by specifying
character form, height, and width.
The SYSFONT command switches
you back to the current text-mode
display font.

Predefined images stored in integer
arrays may be displayed with DRAW-
IMAGE. A given array may hold a

Circle 338 on Inquiry card. ==p
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ive your system
some NEC, and watch
its performance soar.

NEC's crisp. clear, high-performance JC1202  NEC's classic green monitor [JBI1201). one of
RGB color monitor, an indusiry standard. Also ~ computing's performance legends. Non-glare
available: the JC1201 composite video version.  screen, easy on the eye. And the checkbook

The impressive new NEC dot matrix printer. Parallel interface. 100 cps, 2K buffer, pin or friction
feed. Stunning performance and versatility m the hottest new peripheral of the year

Peripherals from NEC can make almost any computer system better.

Owners of Apple®, Radio Shack®, Atari=, IBM=, and many other personal
computers will find their equipment to be compatible with NEC's

famous monitors, as well as our highly-featured new PC-8023A dot matrix
printer. (Some configurations may require a different interface.)

Ask your dealer for a demonstration.

Productivity
atyour fingertips

NEC Home Electronics (USA)
Personal Computer Division
1401 Estes Avenue

Elk Grove Village, IL 60007
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Thebest software for
the IBM Personal Computer.
Could it be yours?

Attention, all programmers. Here's a We select programs that will make the
chance to reach the top. IBM Personal Computer an even more useful tool
If you've written software that’s completed  for modern times.
Computer,
a"dk'l“l‘;: ol I:ZM Pe‘;‘;f‘ad. nputer, we IBM PERSONAL COMPUTER SPECIFICATIONS
cou interested in publishing it. oty T s
(We also could be interested if it runs 16K-512Kbytes®  High-resolution® (ROM) 40K bytes*
MUCPO RO EARIE 80 characters x 25 lines Color/Graphics
on another computer. If we select your software, 16:bit, 8088° Upper and lower case e modk
we'll ask you to adapt it to our system.) Al e il
But be advised. x;ka te drives, 5%, pOS, UCSD-p System, symbols in ROM*
A 160K bytes or 320K -p/m.861 Graphics mode:
Our expectations are great. bytes per diskette “-cglor resoluron:
Because the software we publish must be 83 feys 6ft cord  BASIC, Pascal, FORTRAN, piacy & white resolution:
! antaches o MACRO Assembler, 640h x 200v*
good enough to complement IBM Personal e urit® COBOL o P R
*
S;mputer hfg:lzllware.h Indfact, the n:)qu you take i:&c?;gm o Printer ot RE;:E':Z  capably
characters/s -Ci
vantage of our hardware capabilities (see feedback & e Sym o -merf?;ew -
the box at right), the more interested in your Romer-on selftesting® 132 characters/line protocu
fetvan e Parity checking 9 x 9 character matrix®  Up 10 9600 bits per second
GOlvare w L0l . ) *ADVANCED FEATURES FOR PERSONAL COMPUTERS
Think about incorporating color graphics
into your program, for example. So, if you think your software is the best,
Use sound. Consider the power of our consider submitting it. If it's accepted, we’ll take
keyboard and remember to utilize the ten care of the publishing, the marketing and the
programmable function keys. distribution. All you have to do is reap the
In all cases, we're interested in “friendly”  benefits of our new royalty terms. And you're free
software — with emphasis on quality and wide to market your program elsewhere @ any time
appeal. Programs with the greatest chance even if you license it to us.
of being published must be easy to use, offer We're offering the ladder. Think about
a better way to accomplish a task and provide taking the first step.
something special to the user. For information on how to submit your
What kinds of programs? All kinds. program, write: IBM Personal Computer,
Education. Entertainment. Personal ’ —— External Submissions,

Dept. 765 PC, Armonk,
New York 10504. ==

finance. Data management. Self improvement.‘-}
Games. Communications. And yes, business.

The IBM Personal Computer
Atool for modern times

For an authorized IBM Personal Computer dealer near you (or information from IBM about quantity purchases) call 800-447-4700. In [llinois, 800-322-4400. In Alaska or Hawaii, 800-447-0890.
tUCSD p-System is a crademark of the Regents of the University of California. CP/M-86 is a trademark of Digital Research, Inc.
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Operators Type
+ = */DIVMOD arithmetic
ANDOR = < > logical Data Type Type Name
ii §>_ <= 18-bit integer Integer
- - T 64-bit integer long-integer
NOT unary logical 32-bit floating point real
character strings string
+ string concatenation arrays (all types)
Table Sd: A summary of Business
BASIC data operators. DIV and MOD
apply only to the long-integer data
type.

Table Se: A summary of Business BASIC data types and ranges.

Range

— 32768 to 32767
+9223372036854775807 (£ 2% - 1)
+ 10* with 6 digit precision

0 ~ 255 characters

no dimensional limits

———————————————————————————————————— "Umber of images that can be selected

118  September 1062 © BYTE Publications Inc
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with the DRAWIMAGE arguments.

One of the most interesting features
of BGRAF is its control of color. By
using two controllable processes—the
color table and the transfer option—
you can modify the effects of plotting
and filling operations.

With 256 entries, the color table
specifies which color results from
plotting a dot of a given “source col-
or” on top of a dot of a given "screen
color.” The color table is initialized to
simply display the source color re-

specified dot position. However, by
altering the mapping conditions in the
color table you can establish a color
precedence. This precedence allows
lines to appear to pass under or over
existing images, or it can produce a
number of other interesting effects.
To alter a color-table entry, you
use the enternal function SETCTAB.
The form of the statement would be:

SETCTAB (%SOURCECOLOR,
%SCREENCOLOR,
%RESULTCOLOR)

The following example would alter
the color table so that when an
orange dot was printed onto a blue
background, the result would be
green:

SETCTAB (%9, %6, %12)

Table 3 shows a summary of the
graphics colors and their color
values.

The black-and-white equivalent of
the color table is the transfer option,
which describes the logical operation
used to place dots on the screen. De-

Variable Description

EOF holds reference number of flle causing an EOF error

ERR holds error type code of most recent error

FRE holds amount of remaining bytes of memory available

HPOS holds/controls cursor horizontal position

INDENT holds/controls number of spaces to indent FOR . . . NEXT loops in listings
KBD holds the ASCIt value of the last key pressed

OUTREC holdsicontrols the maximum line length output by the LIST command
PREFIX$ holds/sets current SOS pathname prefix

VPOS holds/controls current cursor vertical position

Table Sf: A summary of Business BASIC reserved system variables.

P ————————— gardless of the existing color of the

Procedure Description

DOTAT plots a single dot at a given position

DOTREL plots a dot relative to current position

DRAWIMAGE draws a rectangular bit-map image at current position

FILLCOLOR sets background color

FILLPORT fills current VIEWPORT with FILLCOLOR

GLOAD loads and displays a FOTO file from disk

GRAFIXMODE specifies graphics mode and buffer choice

GRAFIXON switches display to current graphics mode and buffer

GSAVE saves current graphics display as a FOTO file on disk

INITGRAFIX sets full-screen VIEWPORT, places cursor at upper left-hand corner and

sets normal color and transfer tabies

LINEREL draws a line relative o current position

LINETO draws a line from currant to an absolute position

MOVEREL positions cursor relafive to current position

MOVETO positions cursor at an absolute position

NEWFONT used to specify a new graphics character font

PENCOLOR sets current PLOT and DRAW color

RELEASE frees highest graphics buffer memory

SETCTAB sets a color-table entry

SYSFONT causes normal system character set to be used as graphics character

font

VIEWPORT defines graphics-drawing window size and position

XFEROPTION defines the logical operation that places dots on the screen
"XLOC returns graphics-cursor x position

XYCOLOR returns color of dot on screen at current position

YLOC returns graphics-cursor y position

Table 5g: A summary of Business BASIC graphics procedures.

Circle 414 on inquiry card. e==p
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What SAVVY is —

SAVVY is a miraculous new
information handling system.
SAVVY is an automatic database
management system.
SAVVY is a new |evel of
machine intelligence.
SAVVY, part hardware,
part software, is the
beginning of truly

Personal Computing.

Trademark: SAVVY, Robot Programmer:

Excallbur Technologies Corporation.

Personal Language: SAVVY Marketing
International.

INTRODUCING

S AV VY

What SAVVY does —

Through SAVVY, you and your
computer talk to each other in your
own natural, conversational
English {or Spanish, or
g French, etc.).

It learns from you
what you want
done in your own
personal language.

Once SAVVY learns
your language it
can create any file
you wish. Input,
output, additions,
changes and
% . deletions are
o *\% arranged for you.
g <, SAVVY's “Robot
.'B*,{), 4 Programmer”
. Zz has been trained
S to write 100%
of the programs
needed to manage your
database information.

SAVVY runs on CP/M™
and Apple DOS.

100 South Ellsworth Street, 9th Floor, San Mateo, CA 94401

SAV VY

MARKETING INTERNATIONAL

You'll discover that SAVVY
recognizes your personal words,
even if misspelled, or even if you use
a phrase never used beforel

SAVVY continues to grow through
use to become better and better at
understanding your commands.
Eventually, you will see SAVVY as a
mirror to your own way of thinking
and working. It is a re-definition of
“user-friendly .

SAVVY, it's the first system that truly
means “personal computing’’.
SAVVY is like no other system on
earth.

SAVVY cost $950.

Seeing is believing. SAVVY is on
display at selected computer retail
locations. Call for the name of your
nearest dealer.

CP/Mis a trademark of Digital
Research Corp.

Apple Is a Trademark of Apple Computer
Inc.

(415) 340-0335
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pending upon the option specified, a
dot (or its inverse) may replace exist-
ing data, overlay it, invert it, or erase
it with new data. The XFEROPTION
procedure and an argument specify
the transfer mode. The transfer op-
tion may also be used with color
data, but predicting the results is dif-
ficult.

Although circle drawing and turtle
graphics are not supported, BGRAF is
still a very nice package of routines
that should allow you to produce a
wide variety of color graphics. (See
table 5g for a summary.)

Business BASIC Performance
Although Business BASIC is much
more powerful than the Apple II's
Applesoft BASIC, it is not much
faster. Tests with the series of sixteen
benchmark programs shown in listing
1 indicated that while Business
BASIC is faster than Applesoft in
some areas, it is slower in others. The
net result should be a slight to
medium speed improvement, depend-

ing upon the program being run.
The best test in the series was prob-
ably the Sieve of Eratosthenes prime-
number program used by Jim Gil-
breath (see “A High-Level Language
Benchmark,” September 1981 BYTE,
page 180). Although this program is
more representative of average pro-
gram execution than any of the other

The execution speed
advantage of the
65028 Is largely
cancelied out by
the complexity of
Business BASIC.

benchmarks, it uses only addition
and subtraction and does not have a
wide variety of BASIC statements. In
this test, the Apple III proved to be
slightly faster than the Apple II but
slower than the IBM Personal Com-
puter or the 4-MHz Z80.

From the results of this limited set
of benchmarks, it seems that the exe-
cution speed advantage of the Apple
III's 6502B is largely cancelled out by
the increased complexity of Business
BASIC. However, I suspect that in
larger programs Business BASIC will
turn out to be a good deal faster than
Applesoft. The combination of its
powerful built-in features and in-
vocable modules will eliminate the
code required in Applesoft to accom-
plish the same functions. Also, if the
benchmark programs had included
the appropriate code to turn off the
video screen during time-critical
calculations, an additional 30 percent
speed increase could have been
gained by allowing the 6502B to run
at 2 MHz. This would have placed the
Apple III ahead of the IBM and Z80
computers in many tests.

Although benchmarks always have
some validity, they may or may not
be significant in a given application.
It is best to approach the results with
caution—the programmer frequently

What is

Unique-NISS 7

An unprecedented forecasting
software support service that
provides you with one-on-one
interaction with our staff of
professionals.

Maximize your personal productivity
through the use of our forecasting
software, a one-year service
agreement, newsletters and prompt
access via our toll-free hot lines.

The leading forecasting software
packages available today for the
leading personal computers.

Call us now and profit from the
integration between you, the
discerning end-user, and NISS, the
unequalled direct support service.

NATIONAL INTEGRATED SBOFTWARE BERVICES, INC.

1-800-525-SOFT
In Colorado (303) 694-1994

8800 East Arapahoe Road, Englewood, Colorado, 80112
BY 9/82

Circle 335 on Inquiry card,
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SONICS MICRO SYSTEMS' PLEDGE TO THE
CUSTOMER IS :

1. PROFESSIONAL TREATMENT

2. FULL TECHNICAL SUPPORT

3. ON-TIME DELIVERIES

4. COMPETITIVE PRICES

ORDER ENTRY, STATUS AND DELIVERY.

THAT'S OUR JOBI
TECHNICAL PROBLEM SOLVING.

THAT'S OUR JOBI
DELIVERY ON TIME, ON PRICE.

THAT'S OUR JOBI
THE BEST FOR LESS.
THAT'S OUR JOBI

CAN YOU AFFORD NOT TO TRY OUR APPROACH?

//

BOARD LEVEL PRODUCTS

$BC 200 4308
EXPANDORAM I L8417
EXPANDORAM il L_$799
“"VERSA FLOPPY I L $355
VDB 8024 Hsaés
MPC4 . L3495
Z-80 STARTER KiT 299

MODEL 200 64K RAM=-._
SOFTWARE BANK SELECT

.“0

.

I\/HCI?O SYSTEMS INC. \

1500 N.W. 62ND STREET o SUITE 508
FT. LAUDERDALE, FL 33309 e 1-800-327-5567
IN FLA CALL 305-776-7177

Cllentes Latinoamercanos seran atendidos por nuestro departamento Infemacional (en espanol), bajo la
gerencia de la LCDA. Joan Voyles.

Circle 432 on Inquiry card.
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digits, switches, relays.

Interactive Structures Inc.
146 Montgomery Ave.
Bala Cynwyd, PA 10004
(215) 667-1713

Exciting new capabilities can blossom in your Iab—when

you automate it with the DAISI family of data acquisition
peripherals for your Apple Computer.

DAIS! interfaces, from Interactive Structures, turn your econom-
ical Apple into a personal electronic lab assistant. DAISI prod-
ucts are designed to read instruments and sensors, control
temperature and pressure . . . with reliability and precision.
Here's a rundown on some DAISI interfaces

Al13, 12-Bit Analog Input System—$550

® 16 input channels ® 20 microseconds conversion time.

Al02, 8-Bit Analog Input System—$299

® 16 input channels 8 70 microseconds conversion time.
AO03, 8-Bit Analog Output System—$195-$437

® up to 8 independent channels ® range and offset adjustable.
DI09, Digital Interface with Timers—$330

® timing and interrupt capability m direct connection to BCD

Don’t settle for garden variety equipment for your laboratory
applications. Get the best—at a great price. Pick a DAISI!

. Call us for the DAISI dealer near you.

All DAISI Interfaces come
compiete with cabie, In-
structional diskette and
comprehensive manuai.

122  September 1982 © BYTE Publications Inc
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Listing 1: Execution benchmark pro-
grams. See table 6 for a summary of their
results.

Listing 1a: tests a null loop.

E H=2.71828
g8 B=3.14139
le@  FOR I=1 TO Seew
Jze NEXT 1

Listing 1b: tests REM execution time.
168 FOR I=1 TO Soen

128 FEM
140 REM
168 FEM
le@ REM
2aa REM
2l1e REM
24@ REH
2en REH
28 REH
Jae FEHM
328 NEXT 1

Listing 1c: tests the IF. . .THEN state-
ment,

BB H=Z.TlEZE

g B=3,14159

téa  FOR I=1 TO Sead
1z@ IF A<B THEN Zz@
e NEXT 1

Listing 1d: tests addition.

£ HsZ. 71828

8@ B=3.14153

1 FOR I=1 TO Svioa
128 C=R+E

Iz NExT 1

Listing le: tests multiplication.

86 A=, T1E2E

o B=3.14159

leg FOR I=1 TO Seea
128 C=H*B
Ize NE=T 1

Listing 1f: tests division.

B8 A=2.T1522

80 B=3.14159

168 FOR I=1 TO S@@9
126 C=A/E

329 NEXT 1

Listing 1g: tests exponentiation.

(L) H=2. 71828

=20 B=2.141549

146 FOR I=1 TO Saag
1z2a L=H~B

320 NEXT 1

Listing 1 continued on page 124
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now oel a
/. Whole bushel

of apple add-ons

COMPUTER
INC.

Available through your
local computer dealer.
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Listing 1 continued:

¢ CRT'S - PRINTERS - TELEPRINTERS -

Listing 1h: tests transcendental func-

, tions.
MICROMAIL’S k=
g0 B=3.14159
189 FOR I=1 T 59899
GOT IT!!

Listing 1i: tests the LOG function.
LETTER QUALITY PRINTERS maney & P

BB [A=Z. 7185
% DIABLO %
162 FOR I=1 TO Soes
* 630 RO * 630 API-RO 620 RO 0 et
* ch,RCIAL RS232C “INTRODUCTORY OFFER” “INTRODUCTORY OFFER” P
$ 1899 00 $ 1649.00 $ l 149 oo Listing 1j: tests the ON. . .GOTO state-
It 0 YO ment.
630 KSR S ren V" & §Riiat ms232C Bl
NEC QUME 189 FOR I=1 TO S999
® 7700 SERIES ““ON SITE WARRANTY** 126 OM M GOTO 8,320,108
° - e
e 3500 SERIES i :::IIS; ://;: 329 MEXAT I
Call for Our LOW PRICES
Call for Our LOW PRICES Listing 1k: tests the GOSUB/RETURN
TELEVIDEO statement.
A 899.00 B0 A=2.7182E
“LA 120 REPLACEMENST” 910 ............ $569.00 39 B=3.14153
LA12D.... NEW!....$1599.00 | 912..............$689.00 i FOR 1= o s

920..............$725.00 129 GOSUB 1999
950............. $909.00 3ze NEXT I
925.....NEW!.....CALL 193@  RETURN

3M Listing 11: tests the INT (integer) func-
o e o WHISPER WRITER | | rion.
MATRIX PRINTER TWX/TELEX * TIME SHARE
* COMPUTER TERMINAL

QA A=z.71az8

Bk B=3.14159

ANADEX TEXAS INSTRUMENTS 193 FOR I=1 TO Stee

DP 9500/9501 $1125.00 | 810/ $1249.00 129 C=INT{R)
DP 8000AP $749.00 (includes uppet/lower case option) G NE=T I

810/2 VFC/CP $1399.00

{(includes u/l case. forms
control & compressed pnnt)

Listing 1m: tests the MID$ function.

“LABOR SAVER”’ VT100 / TELEVIDEO ;’3” FE;: ki Ehléﬁ La®
CUT SHEET FEEDERS | GPAPHICS OPTION - e W Ko -
as low as AS LOW AS 328 NEXT I
$749.00 $999.00 e oo

l CALL TOLL FREE (800) 854-6028 ] Listing In: tests random number speed.

e o S S S . S S I SEE S S e e e s e & f=2. Pless
ce E=3.14153
SAVE ON MASTERCARD C.0.D. SHIPPING IS 190 FOR 1:11 10 Sa08
PREPAID VISA REQUIRES FREIGHT 1"-'1-7—1 C=RNOC 1 &R
ORDERS ACCEPTED 15% DEPOSIT COLLECT ?;é HE'“:T I 4

wz SELL INTERNATIONALLY Listing 1o: tests the CHR$ function.

FF="abtocdst 3ok Li"
FOR I=1 TO 5994
CF=CHRF(SH >
HEAT I
Listing 1 continued on page 126

4

Gl = 00
[ RV O Ao
(LR

P.O. Box 3297
Santa Ana, CA 92703
l ot Phone: 714/731-4138
all [ l“ TWX: 910 595 1146
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CREATIVE STRATEGIES INTE

TERN EUROPE ROBOT MKT 1981-1986
ot B

VESTERN

L | e

How to project your company’s fortune
without spending one

Introducing the only complete graphics system available today.

If you think that professional quality transparencies are too expensive and
time consuming to produce for everyday use, it's time you discovered the Strobe
Graphics System.

Because with the Strobe Graphics System and StrobeView ™ Software Pack-
age, you can now create superb multicolor transparencies (as well as traditional
hardcopy graphics) directly from your computer. And you can do a lot more, in
less time, for a lot less money than with any other system made today.

It’s a fact. The Strobe Graphics System
contains everything you need to transform
complex data into dynamic, colorful visuals:
software, hardware, documentation, acces-
sories. Transparencies that once took hours
to produce are plotted within minutes. In-
formation can be presented as bar charts,
pie charts, flow charts or curves in a variety
of colors. And all with a resolution and qual-
ity matched only by systems costing thou-
sands of dollars more.

The new StrobeView composer pack-
age is the newest addition to Strobe’s already

Circie 440 on inquiry card.

The Strobe Graphics System

extensive library of easy to use, menu-driven software. StrobeView is a
“scratch pad driven” program with a spatial memory feature for consistently
positioning text and graphics in the same place on a page... use after use, edit
after edit.

But that's just the beginning. With StrobeView, you can create a broad vari-
ety of linear flow charts, block diagrams and organizational charts. You can also
choose among several preprogrammed symbols for emphasizing important fig-
ures. The system allows you to process and edit text, and will print boldface,

offset or regular type in a wide range of
character sizes. And when you are finished
with'a transparency, you can alter, edit or
save your text for future use.

When the Strobe Graphics System is
interfaced to your computer, a projector
screen can speak anyone’s language—visu-
ally. Visit your local dealer and learn how to
start projecting your fortunes today. Because
a perspective on the present can also be
your window to the future.

Strobe Inc.

897-5A Independence Avenue
Mountain View, CA 94043
Telephone 415/969-5130
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Listing 1 continued:

Listing 1p: Jim Gilbreath's Sieve of
Eratosthenes prime-number program.

1 SIZE=700u

2 DIM FLRGS{?7801)

3 PRINT"only 1 iteration®
5  COUNT=8

6 FOR I=1 TO SIZE

r FLAGS I )»=1

8 NEXT 1

9 FOR I=0 TO SIZE

10 IF FLAGS(I »=8 THEHN 1%
11 PRIME=I+I+3

12 K=I+PRIME

13 IF K>SIZE THEN 17

14 FLAGS(K »=8

15 K=K+FRIME

1€ GOTO 13

17 COUNT=COUNT+1

18 NEKT I

19 PRINT COUNT,"Primes“;""

Listing # Benchmark
1a empty loop
1b 10 REMs
1c IF...THEN
1d addition
1e multiplication
1f division
1g exponentiation
1h sine(x)
1i log(x)
1j ON. ..GOTO
1k GOSUB/RETURN
1l INT(x)
im MID$
in RND(x)
10 CHR$
1p prime numbers

Listing 2: Disk-access benchmark programs. Listings 2a and 2b are write and read tests
for the Apple Ill. Similar programs were used for the Apple Il and the IBM Personal

Computer.

(2a) 44
€8  EBFSASHASHASHAS
83  NR=508
189  OPEN#1,"“TEST"
148 FOR I=1 TO NR
160 INFUT#1;EB%
206 HEXT 1
220  CLOSE#1
249  PRINT“DONE"

(2b) 41
68 BF=AFHASHASHAS
82  NR=5Su@
160  OPEN#1,"TEST®
144 FOR I=1 TO NR
1€6 PRINT#1;E%
p= 1) -HEXT 1
z2a  CLOSE#!1
248  PRINT"DONE®

Apple IH Apple Il
Business BASIC  Applesoft BASIC

8.9 6.7
19.2 19.5
229 19.8
19.5 17.5
25.0 27.3
27.6 28.8
184.5 249.1
98.0 193.1
87.1 113.6
18.6 17.5
16.4 13.6
20.0 19.3
37.3 325
90.5 33.1
26.8 235
2224 224.4

Table 6: Table of execution times (in seconds) for a series of benchmark tests run on Apple 111 Business BASIC, Apple Il Applesoft
BASIC, IBM Personal Computer Advanced BASIC, and a 4-MHz Z80 computer running Microsoft's MBASIC 4.51. The results
shown may or may not be indicative of performance in a particular application; they should be interpreted with caution. The
results for the IBM Personal Computer and the Z80 microcomputer were taken from Gregg Williams' “A Closer Look at the IBM
Personal Computer” (January 1982 BYTE, page 54). See listing 1 for the benchmark programs used. '

A¥="1234567812345678123456781 2345678

IBM 4-MHz 280
Advanced
BASIC MBASIC 4.51
6.43 5.81
21.0 15.8
17.6 14.9
18.2 16.3
19.6 199
23.8 249
84.8 121.1
73.9 63.1
49.4 554
17.3 129
12.4 94
18.1 155 |
23.0 186
18.4 19.7
16.2 134
190.0 151.0

AF="1234567812345c781234567812345678"

e —

makes more difference than the ma-
chine. (The benchmark results are
summarized in table 6.)

Apple Il Emulation

The Apple IlI's ability to emulate
an Apple Il is an extremely useful fea-
ture that allows access to the tremen-
dous volume of Apple II software.
Virtually all Apple II DOS 3.3 pro-
grams in either Applesoft or Integer
BASIC can be run on the Apple III
without change—the few exceptions
are those programs that require a

126  September 1962 © BYTE Publications Inc

RAM card or language system to
operate. Also, some of the Apple Il
arcade games use their own routines
to read the game paddles rather than
calling the routines in the Apple II's
monitor ROM. These programs will
run but will not operate correctly.
To use the Apple II emulation
mode, you must boot a special emula-
tion disk and select either Applesoft
or Integer BASIC as the available lan-
guage. Since the Language Card is not
emulated, only one language at a time
can be resident. The Apple III serial

www americanradiohistorvy com

port can be configured to emulate
either an Apple Il serial card or a
communications card. The data rates
and carriage-return handling can also
be specified. Once the emulation pa-
rameters are specified or the defaults
accepted, you can boot a normal
Apple II DOS 3.3 disk and start run-
ning.

The emulation mode has a few
minor weak points. If you have an
Apple Il Silentype printer, it will not
be accessible in emulation mode
unless you install an Apple II Silen-
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HAVEN'T YOU HEARD
OF THUNDERCLOCK PLUS?

L i h‘r &
If you want to put

your Apple® to work—around the
clock—Thunderclock Plus is the solution. Just plug it
in and your programs can read the month, date, day of
week and time—down to the second—in any of Apple’s
languages. So your Apple can do any number of tasks
for you automatically. In the office, the lab or at home.

Most good software packages for business, data base
management, communications and time management
are made to read Thunderclock Plus. (It's compatible
with DB Master,” Micro-Courier** and VisiDex’, to
name a few). So no matter how you use your Apple now,
Thunderclock Plus can make it a more versatile
and efficient tool.

For example, with business or communi-
cations software, your Apple can auto-
matically access a data base or send elec-
tronic mail when the rates are lowest.

In addition, Thunderclock Plus can
organize your disk files. Our optional
DOS-DATER™ software upgrades the
regular DOS on your disks. So every
time a program is saved or a file is modi-
fied, the time and date, to the minute,
are stored in the CATALOG with the file
name. Now you can instantly know
exactly when your files were last updated.

?{ m % Thunderclock Plus

’ can even give you a sense of
security. Or just make your life a little easier. With our
X-10 interface option and a BSR X-10* Home Control
System, your Apple can turn on your lights, water your
lawn...whatever you desire, according to schedules you
create. It comes with our menu-driven SCHEDULER
software. So it’s easy to design and modify schedules
that can run in the “background” while you have
“hands-on” use of your Apple.

Thunderclock Plus comes with a one-year warranty.
Powered by on-board batteries, it runs accurately for up
to four years without battery replacement.

So now that you’ve heard of Thunderclock Plus, isn’t

it time you put your Apple to work—
around the clock? See your dealer
for a demonstration or contact us.

THUNDERCLOCK PLUS
and BASIC software

DOS-DATER/DEMO disk
X-10 Interface option $ 49
PASCAL software disk $ 29

'Apple isa reglstﬂed trademark of Apple Computer, Inc.
*DB Master is a registered trademark of Stoneware, Inc.
**Micro-Courier is a registered tradermark of Microcom.
tVisiDex is a registered trademark of VisiCorp.
tBSR X-10 is a registered trademark of BSR {USA} Ltd.

8150
$ 29

Thunderware'’s DOS-DATER timne and
date stamps your disk files to the minute.

<) THUNDERWARE, INC.

44 Hermosa Ave., Oakland, CA 94618 (475) 652-1737

Circle 462 on inquiry card.
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At a Glance

Name
Profile Winchester-technology disk drive

Manufacturer
Apple Computer Inc.
20525 Mariani Ave.
Cupertino, CA 95014
{408) 996-1010

Price
$3499

Storage Capacity
Size
Weight

11 pounds (5 kg)

Power Required i ;
110 volts AC, {U.S.), 35 waltts

Hardware Required
Apple il computer

Software Required
Apple SOS 1.1

Organization
sectors per surface, 9792 sectors per drive

Speémcatlons

Interface
drives per system
Special features

error correction

5 megabytes {equivalent to about 35 normal Apple 5Y-inch floppy disks)

Height 4.39 inches (11.5 cm). width 17.28 inches (43.89 cm), Depth 8.81 inches {22.38 c¢m)

Four data surfaces, 153 tracks per surface, 16 sectors per track, 512 bytes per sector, 2448
Data transfer rate: 5 megabits per second. average seek time: 95 milliseconds; rotational
speed: 3600 revolutions per minute; ready to operate: 60 seconds

Interface card occupies one Apple Il expansion slot. one drive per interface card, up to four

Power-up seif-test and disk scan: automatic bad-sector relocation; error checking and limited

\

type interface card, which may
violate FCC radio-frequency radia-
tion limits. Nor can you access the
Profile hard-disk drive—Apple II and
Apple III files won’t mix on the same
disk. Also, the RGB (red-green-blue)
video outputs will not provide color
signals while emulating Apple II
graphics, but the composite video
outputs will work normally.

The Profile

The Profile hard-disk drive is the
newest component of the Apple III
family and a worthy occupant of an
expansion slot. With a 5-megabyte
capacity, integral Z8-based con-
troller, and built-in power supply, the
Profile is a self-contained intelligent
subsystem with its own self-test, error
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checking, and bad-sector relocation
facilities.

When powered up, the Profile’s
controller waits for the disk to come
up to speed and does a data integrity
check by stepping from track to track
to verify that all disk sectors read cor-
rectly. If a bad sector is found, either
during this process or during normal
activity, the Profile attempts to cor-
rect the data errors and then relocates
as much data as possible to an alter-
nate good sector.

The key component in the Profile is
the ST-506, a 5%-inch hard-disk
drive manufactured by Seagate Tech-
nology Inc. The ST-506 uses the
sealed disk environment and low-
altitude (10-microinch) flying heads
that characterize all Winchester-tech-
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nology disk drives (see photo 11).
Because a number of vendors produce
drives that are plug-compatible with
the ST-506, Apple should have no
trouble producing Profiles even if
Seagate’s supplies get short.

During operation the disk drive is
relatively quiet, emitting a soft tone
as it steps from track to track. Be-

_tween accesses you can hear the main

drive motor, but the sound should
not be obtrusive or even audible in
most office environments.

The Profile is styled to match the
rest of the Apple III system and may
be positioned on top of or adjacent to
the computer.

I found the Profile a pleasure to
use. Its capacity is equivalent to that
of, about 35 normal Apple floppy
disks, and its data throughput is
about 10 times faster. Viewing its
capacity in other terms, the Profile
can hold over 1200 pages of typed
text or more than 300 high-resolution
graphics pictures occupying 16K
bytes apiece.

The Profile’s performance is ex-
cellent. In the disk-access benchmark
programs shown in listing 2, the Pro-
file effectively tripled the program
speed when compared to an Apple or
IBM floppy disk. Considering that a
significant proportion of the program
execution time is used to execute the
BASIC program statements, the ac-
tual increase in disk-access speed
would seem to be even higher. (The
results of the disk-access benchmarks
are summarized in table 7.)

The weakest point of the Profile
and other similar products is data
backup. If a hard disk fails, you can
lose a great deal of important data.
The only solution is to periodically
back up the most critical files onto
floppy disks or onto a second Profile
hard-disk unit. (Apple Computer will
happily allow you to connect up to
four Profiles to your Apple III, at a
total cost of $13,996 in addition to the
cost of the Apple IIl.) However,
chances are very slim that the entire
Profile would be wiped out if a
critical component failed. After
repair, it should be possible to
recover virtually all the original data
in most cases.
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One company has sold more printers
to this planet than anybody.

By now, that shouldn’t come as a surprise.
After all, we invented digital printers for the
1964 Tokyo Olympics. We’ve built more print
mechanisms than the rest of the manufacturers
in the world combined. And our MX Series is
the best selling line of printers for small
computers ever seen.

So is it surprising that the world’s first
Notebook Computer should come from Epson?

Not to us. You see,
we have some other
notable feats in our
past. Not only the
world’s first print-
er, but the world’s
smallest printer, the
world’s most reliable
printers, the world’s
first disposable print

head, and now, the world’s first portable
computer with the power of a desktop.

We intend to be as big in personal compu-
ters as we are in printers. And we’ll do it
the same way. By making computers you can
count on to perform. With the options, soft-
ware and interfaces you need. And by deliver-
ing what we promise, at prices people can afford.

But some people don't think we can do in
computers what we've
already done in print-
ers. And for them,
we have this advice:

Just watch.

EPSON

3415 Kashiwa Street « Torrance, California 90505 « (213) 539-9140

Circle 191 on Inquiry card.
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EPSON AMERICA, INC.
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Photo 11: The Profile with its top cover removed. The intelligent controller is shown
on the left with the switching power supply beneath it. The HDA (hard-disk assembly)
with its sealed internal environment is mounted on the right.

Apple Il Apple Il Apple I IBM

Profile Floppy Disk Floppy Disk Floppy Disk
Write 13.2 37.3 234 32
Read 10.2 332 273 229

Table 7: A summary of disk-access-time benchmarks comparing the performance of
the Apple 11l Profile hard-disk drive and the Apple Ill, the Apple 1I, and the IBM
Personal Computer floppy-disk drives. The table shows the times (in seconds) taken
to read and write 500 disk records.

ALF COPY SERVICE

FAST ¢ RELIABLE ¢ LOW COST

ALF (303)234-0871

1448 ESTES DENVER, CO 80215
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At $3499, the Profile isn’t inexpen-
sive—none of the available hard-disk
subsystems are—but it provides a
truly significant extension to the
capabilities of the Apple III system,

Documentation

Apple Computer’s documentation
has always been excellent, and the
manuals provided with the Apple III
are no exception. All the manuals are
in the familiar 6- by 8%:-inch (12.8-
by 21.6-cm) format, and a new flap
has been added to the back cover so
that the manual title is visible while
the book is on the shelf. The manuals
are all clearly written with numerous
charts, tables, and screen photos to il-
lustrate points described in the text.

With a Business BASIC system,
you receive four manuals: the
Ouwner's Guide and Standard Device
Drivers deal with Apple Il features
and SOS, while volumes one and two
of Apple Business BASIC provide a
comprehensive description of the lan-
guage.

The Owner’s Guide explains how
to set up the Apple III system and
describes various aspects of SOS and
the Apple III hardware. There are sec-
tions about system installation and
start-up, the operating system, the
System Configuration Program, and
the machine itself. Appendixes ex-
plain error messages, describe proper
disk care and handling, give I/O port
specifications, and tell you how to
use the Apple II Emulator. The infor-
mation is presented in a clear, easy-
to-read style and should be sufficient
to get any novice started.

Standard Device Drivers provides
complete specifications and descrip-
tions of the operation of all of the
standard I/0O device-driver routines.
After a short section that explains
what device drivers are, the manual
describes the System Configuration
Program. Separate sections describe
each individual driver in detail. The
appendixes contain quick references
for all the drivers, an explanation of
the system error messages, and a
description of the console data for-
mats.

With a BASIC system, you'll get
Business BASIC volumes 1 and 2.
Although the manuals were not de-
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Performance Breakthrough...

« « - the CYBERDRIVE for the IBM Personal Computer

13.5 or 27 miillion bytes of disk capacity in a single cabinet with
an integrated mini-cartridge tape for secure data backup.

Setting an exciting new microcomputer standard, the
CYBERDRIVE' combines a full package of features.

It offers new, higher performance levels, with an inte-
grated business-oriented backup device.

As the CYBERDRIVE is made available for other systems,
media transfer is assured regardless of the host hardware or
Operating System.

The CYBERDRIVE slashes the seek time dramatic-
ally—e.g. the usual 5 Megabyte stepper-motor Winchester
disk offers average seek time typically in the range of 100 to
200 milliseconds {incl. head settling).

with the CYBERDRIVE, the average seek time across
more than five times as much data is only 33 milliseconds
{incl. head settling).

This basic speed, coupled with disk cache buffering and
a peak transfer rate of 1 million bytes per second, make the
CYBERDRIVE a performance champ!

The integrated mini-cartridge tapes used for backup of
data allow dumping of (for example) 10 miliion bytes of data
in about 10 minutes ... much faster than other tape or floppy
disk backup techniques. Hardware read-after-write error
checking is incorporated in the tape device.

© ¢ gt 1982 by C) nc. Al right reserved.
Prices and specitications subject 1o change without notice.

...And don’t fail to ask about our superb lineup of serious
business software (also offered in CYBERDRIVE format)
including:

RM/COBOL? compiler-the micro industry standard.

MBSI® RM/COBOL general business applications (derived
from MCBA* minicomputer packages). .. thousands
in use...money back guarantee. .. source program
iicense.

CRT!' from Cybernetics (COBOL Reprogramming Tool!)-
Program generator for RM/COBOL to ease pro-
gram development and maintenance . . . an

alternative to a Data Base System.

CBASIC2* & CBASIC86° compilers... for aficionados of a
useful BASIC.

The software is available on a variety of industry-standard
Operating Systems including CP/M5-MP/M?® (both 80 & -86),
OASIS®, PCDOS, and UNIX'. Inquire for specific detalls and
prices.

Trademarks of.
1 Cybemetics inc 2. Ryan-McFeriand Com °J - Mecro Busness Software. Inc
& MnComputer Busness Apphcations Inc S . Oagrial Reseach inc 6 Phase One Systems tnc 7 - Berl Laboraiores

8041 NEWMAN AVE., SUITE 208
- HUNTINGTON BEACH, CA 92647
© 714/848-1922
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Circle 248 on inquiry card.
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CEYO®

™

The most powerful
Screen Oriented Relational
Database ever designed
that requires no user
programming! -

SORD puts You in
control of a powerful
information management
system: quickly easily,

il ana at a new low price!

Powertul

A *User defined CRTentry
screens speed data input
and editing. .

*Makes full use of CF'M 20+
facilities for rapid access
and retrieval.

eUser controlled security
access codes.

R EE R ER R

CECEEEEET

DOOOIODDCTNNIN

User Oriented

e A consistent system of help
messages, menus, and
prompts assits the user in all
phases of operation.

Clear Documentation
*Our manual is concise, easy
to understand, and indexed.

Price Reduction \
*Sales volume = new low price
*Rebates for current users

S105/Za

VISA ,MC and COD welcome

LETIELH.

INNOVATIVE SOF TWARE TECHNOLOGIES - INC
2640 POWELL STREET
ANN ARBOR , MICHIGAN 48104

(313) 996-1890

REQUIRES: CP/M 2.0+ SYSTEM WITH
ATLEAST 42K , 64-80 COLUMN SCREEN,
ADDRESSABLE CURSOR AND 8'DISK
DRIVES. (5% Formats Soon)

‘CP/Mis a trademark of Digital Research, Inc.
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signed to teach BASIC, the 335 pages
contain all the information required
to learn Apple’s version of that
language. Volume 1 is primarily a
tutorial section; it gives.clear explana-
tions of all of the BASIC statements
and provides numerous examples.
After a short introduction and a
description of the BASIC editor, dif-
ferent sections describe BASIC 1/0,
control of program execution, and
file I/O. The manual also explains in-
vocable modules and shows you how
to use external procedures and func-
tions.

Business BASIC volume 2 is
primarily a quick reference quide that
will be of most use to people who
have some familiarity with the Busi-
ness BASIC language. Within the
BASIC reference section, each lan-
guage statement and function is
described and shown in an example
along with descriptions of any error
messages that might be produced
when it is used. Separate appendixes
describe error messages and their
causes, explain variable memory
usage, tell how to program for max-
imum speed, and give syntactic
definitions of the Business BASIC lan-
guage. The Graphics invocable
module (BGRAF.INV) is described in
a 57-page section that gives detailed
examples of plotting and drawing,
saving pictures on disk, creating
graphics text fonts, and setting up
your own color and transfer tables.

If you purchase Apple IIl Pascal,
you'll get an additional four manuals
that describe the Pascal system, utili-
ty programs, and the Pascal lan-
guage. One distinct benefit of Apple
111 Pascal is that the description of the
Pascal assembler provides details
about the 6502 enhanced features that
are not found in any of the other
manuals. Unfortunately, even though
the BASIC invocable modiles are
written in Pascal, the manuals do not
tell you how to write them. This may
not be important to small-business

users; nevertheless, the information
should be available.

Summary
It is impossible to do the Apple III
justice in one article. The machine is

very flexible and has a mix of features
and capabilities that are unmatched
in any of its competitors, Some
points, however, deserve special
mention.

First, SOS is a unique and powerful
operating system; it provides a varie-
ty of features that, as far as I know,
are not available on any other 8-bit
machine.

Business BASIC is also very power-
ful and includes options not found in
most versions of the language. The
use of invocable modules allows the
user to maximize available memory
space by adding only the capabilities
needed. Its 1/O-formatting and file-
handling capabilities are extremely
versatile and, for most business data-
handling applications, will allow pro-
grams to be shorter and easier to
debug.

As for hardware, although some
people might argue that Apple should
have chosen a more advanced micro-
processor than the 6502B for the
Apple III, I think the company made
the right choice. Without the 6502B it
would have been difficult, if not im-
possible, to transfer files and pro-
grams from the Apple II to the III,
and Apple II emulation would not
have been possible. Admittedly, it
was a conservative choice—more
powerful processors are avail-
able—but actual processor perfor-
mance is much less important than
software availability. Apple’s choice
clearly maximizes the usability of the
system.

The Profile hard-disk drive is a
significant enhancement to the Apple
III. Its speed and high capacity will
eliminate 99 percent of the disk swap-
ping required when using only floppy
disks, and the SOS nested directory
structures will keep it well organized.

Finally, one of the strongest points
in favor of the Apple III is Apple
Computer Inc. When early Apple III
users had problems with the first ma-
chines, Apple simply replaced the en-
tire computer immediately —as many
as two or three times in some cases.
This unqualified backing of its prod-
ucts shows a commitment to cus-
tomer satisfaction unequaled in the
industry. m
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- dr n ke some graphic printers, Seikosha’s new
_‘_]1 DA Uni-Hammer Graphic Printer puts full dot

ressable graphics at your command. The GP-100A
2peat a column of data as many times as

ith just one command. Software control enables

_character output, and the positioning is

er and dot addressable. Designed for simple

l'ni .,mong the most cost-efficient graphic

1" ( ) : mRAT'ON 1014 Griswold Avenue San Fernando, Calif. 91340 ﬁ‘haﬁe &Bi 3€ 5-9521
IKO _H;&utrlp EQUIPMENT DIV. 4-1-1 Talhei Sumidad(u—'fokye Japan. Phone: 03-62¢
- ] Clrcle 8 on Inqulry card. 1

Other valuable features:

GP-1 1 US$389

¢ Graphics, regular and double width character
modes can be intermixed on the same line.
® Automatic printing. When the text exceeds
the maximum line length, there is no loss
of data due to overflow.
¢ Self-test printing is a standard feature.
¢ Centronics type parallel interface. .
*Paper width is adjustable up to 10 inches.
¢ Optional Interface:RS232C ,IEEE488, app-l?eu,q

Graphic Print;er
Available at QOMFU’TE _

stores m your iréa-
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OUADBOARD

THE FIRST AND ONLY
BOARD YOUR IBM PC
MAY EVER NEED.

Your I1BM personal computer is a very
versatile piece of equipment. Perhaps
more versatile than you realize. New
applications and functions are being
developed every day. Now with Quadboard

by Quadram you can keep your options
open for tomorrow's technology. Following
in the tradition of Quadram Quality, four
of Quadram’s best selling IBM boards
have been combined info one board.
Your remaining slots will be left free and
available to accommodate future expan-
sion needs and uses which you may not
even be able to contemplate today.

ACTUAL SIZE

PROVEN DESIGN.

Quadram has been shipping IBM boards
with each of the Quadboard functions
on separate boards since December,
1981. They are still available as separates
(including a Dual Port Async Board) for
those who desire a quality board but do
not need to keep slots open for future
expansion. And they all come with a
one year warranty from the leader in
technology applications

256K MEMORY EXPANSION.

Socketed and expandable in 64K
increments to 256K, full parity generation
and checking are standard. A Quad
board exclusive feature allows parity to
be switch disabled to avoid lock-up
upon error detection. The dip switches
also allow it to be addressed starting
on any 64K block so that it takes up only
as much as it has memory installed
Memory access and cycle time naturally
meet all IBM specifications

L

CLOCK/CALENDAR.

Quadboard eliminates the hassle of
manually inputting the date on system
boot-up by providing for the clock and
all software routines necessary for
inserting the appropriate programs on
your diskettes. The internal computer
clock is automatically set for compati
bility with most software routines which
utilize clock functions. On-board battery
keeps the clock running when the
computer is off
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INCREDIBLE PRICE!

Priced at $5695 with 64K installed, $795
with 128K, $895 with 192K and an un-
believable $995 fully populated with
256K. Quadboard! You pay less for more
and still protect the few limited empty
slots in your computer.

ALL ON ONE BOARD

Now you can utilize all the PC’s capacity
with Quadram’s extremely flexible con-
figurations. And it's totally compatible
with IBM hardware, operating systems,
and high level languages. It's a full-size
board that can be inserted into any free
system slot and it even includes a card

DBOARD

edge guide for securely mounting the

card in place.

a2

|

-8 - -8 o 2 ad N B B R BECE E -

usaPsmaz
AR -
Q;c g gﬁ.ff‘; -
i D

L8 AT
USS ™ J4LS90 Gav

- ple

PARALLEL PRINTER 1/0.

A 16 pin header on Quadboard is used
for inserting a short cable contfaining a
standard DB25 connector. The connector
is then mounted in the knock-out hole
located in the center of the PC back-
plane. The parallel port can be switch
disabled or addressed as Printer 1 or 2.
No conflict exists with the standard
parallel port on the Monochrome board.
The internal cable, connector and
hardware are all included

with 64K
instalied

l [

ASYNCHRONOQUS (RS232)
COMMUNICATION ADAPTER.

Using the same chip as that on the IBM
ASYNC board, the device is software
programmable for baud rate, character,
stop, and parity bits. A male DB25
connector located on the back connector
is identical to that on the IBM Async
Adapter. The adapter is used for
connecting modems, printers (many
letter quality printers require R$232),
and other serial devices. Switches
altow the port to be configured as COM1
or COM2 and the board fully supports
IBM Communications Software.

AVAILABLE NOW!
Quadram does not advertise products

until shipments have begun. Count on it
But order today for immediate delivery.
ASK YOUR DEALER.

All products are sold through local
personal computer dealers. If yours
does not stock Quadram,
please ask him to call us
at (404) 923-6666.

QUADRAM

CORPORATION

Circle 388 on inquiry card. "\
4357 Park Drive/Norcross. Ga. 30093
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Computers Can Play a Dual Role
for Disabled Individuals

Besides providing special assistance,
microcomputers should give disabled individuals
access to standard software.

The move toward more portable
and flexible microcomputers is revo-
lutionizing the design and develop-
ment of electronic assistive devices
for the disabled, ensuring the status
of powerful, low-cost microcom-
puters as valuable tools for disabled
individuals and those working with
them.

The past few years have witnessed
a_tremendous increase in the number
of individuals and small groups in-
volved in the development of special
aids for disabled persons. Microcom-
puters have given individual de-
signers who don't have access to ex-
tensive laboratory and production
facilities the capability of developing
sophisticated electronic aids. This is
not to say that the design of aids to
assist disabled individuals is easy or
can be easily developed in a few

Gregg Vanderheiden is director of the Trace
Research and Development Center for the
Severely Communicatively Handicapped at the
University of Wisconsin-Madison.
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Gregg Vanderheiden, Director
Trace Research and Development Center
314 Waisman Center
1500 Highland Ave.

Madison, WI 53706

weekends or evenings. The worth-
while developments in this area have
taken a lot of time and effort, not
only in programming and interfacing,
but also in carefully studying the real
needs of the disabled individuals and
the many barriers and practical con-
siderations that are involved in the
successful applications of technology
to meet their needs.

Worthwhlle
developments require
careful study of
disabled Individuals’
real needs.

The influx of new people into this
area has resulted in a wealth of new
ideas, energy, and enthusiasm. The
purpose of this article is to provide an
overview of some of the many areas
in which microcomputers can serve
the needs of disabled individuals and
to discuss a few major concepts im-
portant to the development of suc-
cessful applicable software. I hope

www americanradiohistorv com

this overview will stimulate new
ideas, approaches, and applications
for microcomputers in those inter-
ested in getting involved in designing
for the disabled. The basic concepts
presented can help you learn from
and build upon, rather than dupli-
cate, the early work and mistakes in
this area.

A Dual Role for Microcomputers

When we first think about the use
of microcomputers by disabled in-
dividuals, our minds usually turn to
thoughts of text-to-braille translating
programs, special communication
aids, programs that can teach sign
language, etc. These- all involve the
development of special software that
can be run on the computer to pro-
vide a specific function required by a
disabled individual. -

In considering the use of computers
by disabled individuals, however, it
is very important to remember that
disabled people also need to use the
same programs and accomplish the
same tasks as anyone else. Thus the

Circie 377 on inquiry card. emwp
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m Princeton
Graphic Systems

High Resolution RGB Color Monitor
Designed for the IBM Personal Computer

FEATURES

80 characters x 25 lines | "“mm"“"

690 dots horizontal resolution il IR TR
16 colors Bl Ut AR—
.31 mm dot pitch tube i

non-glare, black matrix

plugs directly to IBM PC

Princeton Graphic Systems’ new HX-12 high resolution color
monitor is designed with an NEC .31 mm dot pitch CRT to give you
up to 690 dots horizontal resolution. You need not compromise the
display quality of your system with monitors rated at less than the
640 horizontal dots generated by your IBM PC. The PGS HX-12
delivers 16 supercolors, 80 characters x 25 lines. It is the best
priced performance PC direct drive monitorin the market today. Get
the PGS HX-12 and discover for yourself how well it complements
your IBM Personal Computer.

@ Princeton
Graphic Systems

195 Nassau Street [1 Princeton, New Jersey 08540 [1 (609)683-1660 [1 TLX: 6857009 PGS Pri
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blind individual who may be able to
make good use of a text-to-braille
program also needs to be able to use
standard text editors, spreadsheet
programs (e.g., Visicalc), and data-
base managers, to name only a few.
Similarly, the physically disabled in-
dividuals who could use a game or
writing program that requires only
the operation of a single switch also
need to be able to use the standard
educational software as well as the
accounting programs and computers
at the companies considering them
for jobs. This is the dual role that

microcomputers must fill: they must
help disabled persons perform tasks
denied to them because of their dis-
ability, and they must be physically
modified to allow disabled persons to
tap all the microcomputers’ comput-
ing and word-processing powers.

At present, the vast majority of the
software being developed for disabled
individuals is limited to providing for
a special need, rather than allowing
the use of common general-purpose
software. These special programs (al-
though often quite sophisticated) are
generally easy to implement because

‘ORI SILVIDOSSY SNIMO 'Q NHOF “ONI SILVIDOSSY SNIMO ‘G NHOP “ONI S$ILVIDOSSY SNIMO
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* % * FEATURING 8 and 16 BIT S-100 SYSTEMS % % &

WE OFFER A WIDE RANGE OF CRTs, PRINTERS, GRAPHICS EQUIPMENT, SOFT-
WARE FOR ALL SYSTEMS. EACH SYSTEM COMPLETELY TESTED, INTEGRATED,
READY FOR PLUG-IN OPERATION WHEN YOU RECEIVE IT. WE TAILOR & CON-
FIGURE SYSTEMS TO MEET YOUR BUDGET AND NEEDS. WE CUSTOMIZE SOFT-
WARE TO YOUR SPECS. WE WELCOME YOUR REQUEST FOR TECHNICAL INFO
BY PHONE OR LETTER.

GRAPHICS SYSTEM: Architects ¢ Designers ® Engineers ¢ Create & store own
designs. Create arrays. Zoom, windows. Completely interactive. Easy to edit. Powerful
and fast. Package includes software + MicroAngelo Graphics Subsystem + M9900
16 bit, S-100 w/dual 8" floppies, + HI PAD Digitizer + Plotter

* % % CP/M® now optionally available *# % %

IMS 2 yr. warranty on boards! SX systems w/8” or 5%" drives, optional 10, 20, or 40
MB Winchesters, built-in tape back-up, Z-80 S-100 bus. On site service for NY quad-
state area.

MULTI-USER IMS: MPU/slave cards give each user own CPU, 64K RAM, 2 serial
ports.

TURBODOS: Single or multi-user. Spectacularly FAST CP/M® compatible Operating
System. Cuts link/edit time in half. Z80 Code interrupt driven. Up to 6X faster than
CP/M; up to 35% increased disk capacity. For IMS, CCS, NorthStar. New version sup-
ports up to 65000 stations, 16 users per station. Each user can have floppies.

CALIFORNIA COMPUTER SYSTEMS 2210A High quality, low price. Z80 CPU,
1serial port, disk controller w/CP/M2.264KRAM ...................... .$1,775.
Add our Max Box w/dual Shugarts and IMS I/O w/2 serial, 1 parallel.

LOMAS DATA 8086 SYSTEM: Complete Lomas card set in TEI 12 slot mainframe,
86-DOS, dual Shugart 801s, Televideo 912, assembled & tested $4,599. Options:
add $600; 8089

SEATTLE 8086 SYSTEMS Featuring 86-DOS, the IBM PC Operating System.
System I: SMHZ CPU set w/1 serial, 1 parallel 1/O (additional 1/O option) 64KB 16 bit
Static RAM, Tarbell DD controller, TEI 22 slot mainframe w/constant voltage
transformer .......%2,695 System II: with 128K Static RAM

Interfacedto dﬁal Shugarts 801 $1,275.or dual QUME DT-8 $1,680.
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GODBOUT/CROMEMCO/SYSTEMS GROUP: Complete product lines at dis-

count prices.

MAX BOX DISK DRIVE SUBSYSTEM mfg by John D. Owens Assoc. Dual drive
cabinet w/regulated power supply, fan, complete internal cabling. Will hold Shugarts,
Qumes, Tandons and/or 8” Winchester, horizontally mounted. Excellent design and
engineering. 17%2 x 5% x 22. Attractive buff color.

W /2 Shugart 801 . ...%1,275 W/2QUME DT-8dble sided drives

ONI S3ILVIJOSSY SN

Prices subject to change without notice Write or call for free catalogue

]OHN D. OWENS Associates, Inc.

12 Schubert Street, Staten Island, New York 10305
212 448-6283 212 448-2913 212 448-6298
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the full capabilities of the computer
are available to the programmer.
They do not, however, address the
greater need for disabled individuals
to be able to use standard systems.
Trying to provide access to stan-
dard software programs for individ-
uals who cannot see the video display
or cannot use the keyboard is very
difficult. In many cases, the more
powerful standard software takes
complete control of the computer
when it is loaded, disabling the
special routines or programs intended
to provide access to disabled individ-
uals. This is true even when the
special routines are hidden in remote
areas of the memory. In addition, the
standard programs themselves are
often “locked,” and the source code is
unavailable, making any direct modi-
fication of the programs impossible.
Despite the many barriers, strate-
gies are being developed now that can
allow extremely motor-impaired in-
dividuals to access all standard soft-
ware, even though the user may have
as little controlled movement as an

eyeblink.

Providing Special Functions

It would be impossible to quote an
exhaustive list of the special functions
microcomputers could provide for
disabled individuals. Almost any
aspect of human activity that has
been impaired could potentially be
aided to some degree through the use
of microcomputers as processors, ma-
nipulators, or controllers.

Sensory enhancement/translation:
Microcomputers can be used to pro-
vide either a clarification of audio or
visual information so that it can be
more easily understood or a transla-
tion from one medium to another.
For example, microcomputers can be
used to expand visual displays, pro-
vide visual displays of auditory infor-
mation, provide auditory output of
visual information, translate a
limited, spoken vocabulary into text,
and provide tactile displays and feed-
back to individuals both deaf and
blind.

Manipulator/controller: For in-
dividuals with severe motor impair-
ments, the use of remote actuators
and powered artificial remote pros-
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theses (or robotics) to give them ma-
nipulative capabilities has been pro-
posed. One of the difficulties has been
the large number of signals that are
required in order to control such
robots or manipulators. One role for
microcomputers might be to help
control these remote manipulators by
developing and remembering com-
plex movement command strings for
specific types of activities. These
command strings could then be called
upon by the user, using a small num-
ber of commands, thus allowing com-
plex motions to be made with reason-
able speed and ease.

Information amplification (for
motor impaired): The problem of
slow information transfer is not re-
stricted to the manipulator/control
field. In fact, its greatest impact is
probably in the area of communica-
tion and writing. Here the speed with
which one can transfer information is
crucial, and the demand for reason-
able speed is extremely high. A dif-
ference in speed by a factor of 4 or 5
(the average factor for a motor-
impaired individual is around 10 to
20) can make the difference between
being able to complete a day’s work
in a day and taking a week to accom-
plish a day’s work. Similarly, it can
be the difference between being able
to complete one’s homework each
night and being able to do one night’s
homework every week or two. The
microcomputer can be used in a num-
ber of ways, however, to increase or
amplify the amount of information
that can be relayed with a given
number of keystrokes or signals.
Most of these techniques take advan-
tage of redundancy in information
transferred, but others are more in-
volved.

A simple example would be an
abbreviation expansion routine that
would allow an individual to abbrevi-
ate all commonly used words and
greatly reduce the number of key-
strokes required to type out mes-
sages, programs, etc. The program
would automatically expand the
abbreviations as the user typed them.
The abbreviations could represent
commonly used words, mnemonics,
phrases, sentences, or entire blocks of
frequently used information,

Another technique would be to use
a large word-base that could antici-
pate the word being typed, thus trun-
cating the process of spelling words
out. This can be done based upon
word and letter frequency. More
elaborate schemes involve looking at
idea-to-text or concept-to-text (or
even concept-to-speech) translation.

Also being explored is a semantic-
feature-based phrase/sentence recall
system in which three to five key-
strokes would define an entire sen-
tence (see “Minspeak” by Bruce
Baker, page 186). Only about 60 keys

are involved, but their meanings vary
as a consequence of the order in
which they are pressed. Although this
approach at first seems complex, a
system like this may be necessary in
order to provide the information
amplification necessary to offset the
severe information-transfer problem
that many motion-impaired individ-
uals have. Advances in this field need
not be limited to assisting disabled in-
dividuals either.

Special control interfaces to other
devices: A general method for in-
creasing the information-transfer rate

SYSTEMS INTEGRATION
SPECIALISTS

IBM 3270 USERS - Teletype Model 45
Cluster controllers, terminals, printers.
Bisync or SNA/SDLC protocol, local or
remote connect. Up to 32 devices on one
cluster. Cost effective! Fast delivery!

MICROANGELO GRAPHICS
SUBSYSTEM W/LIGHT PEN .. .$2,300. }
Without lightpen ............ $1,930.
Graphics card alone N:
Screenware Pak Il or TEKEM ...$ 350.
Color systems from 4 to 256 colors.
Basic color system (4 colors) . . . .$2,330.

HOUSTON INSTRUMENTS
PLOTTERS Standard & Intelligent models
w/surface areas of 8%2"” x 11" to 11" x
.
DMP-2 ...$ 935. DMP-3 ...$1,195.
DMP4 ...$1,295. DMP-5 ...$1,455.
DMP-6 ...%$1,685. DMP-7 ...%1,865.

Hi Pad Digitizer ............... ..$755.

HAYES MICRO MODEM 100 $359.
Smartmodem. $251. Chronograph.$224.

PER SCI: Model 299B

TEI MAINFRAMES, S-100
MCS112 ...$620. MCS122
RM12 $655. RM22..

TARBELL DD Controller
COMMUNICATIONS SOFTWARE

Micro to terminal to micro to mainframe
to modem. HAWKEYE GRAFIX $500

PMMIS-100Modem . .. .. ..
Telex & Twx. On board dialer.

TELETYPE
Model 4320 AAK
Model 43ASR, 8level, 1’ tape

MEMORY MERCHANT

SNIMO "G NHOr

...%$745.
...$790.

...$385.

...$2,595.
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dBASEII demo package
dBASE complete software

WE EXPORT

Overseas Callers:
Phone 212 448-6298 or Cable: OWENSASSOC

IBM PC USERS

SEATTLE COMPUTER RAM PLUS
64K RAM + SERIAL /O .
128K RAM + SERIAL /O
192K RAM + SERIAL /O
256K RAM + SERIAL 'O
64K Chip Kit
Each RAM card has an RS232 serial port
which uses IBM supplied software.
Boards socketed for easy upgrade.

808(v8086 EMULATOR runs CP/M®
on IBM PC. All 1/0 runs at operating
system speed

AMDEK COLOR II MONITOR . . $810.

MICROSOFT RAMDrive Expands
physical memory AND implements
RAMDrive. Allows high speed access to
files normally stored on diskette

..$760. 256K
IDS PRISM COLOR 132 columns $1,795

Enhanced 560 w/software selectable col-
ors; high speed printing to 200 cps.

PRISM 80 BLACK $1,255.

BABY BLUE: Z.80B, 64K RAM substi~
tutes for IBM memory card in IBM PC.
Will run Z80, CP/M® software . . .$600.
w/Wordstar® & Mail Merge™ totally
configured for IBM keyboard ... .$980.

CORVUS HARD DISK SYSTEMS
6.7MB ...$3,035. 11.3MB ...$4,745.
$5,695.

...%$47s5.
MX80F/T ...$575. MX100 ...$725.

3M SCOTCH DISKETTES FOR IBM
PC744 ss/sd

MICROBYTE IBM-1 Five slot expansion

chassis

We are evaluating new products for the IBM
PC as they are announced. Please call us for
complete, up-to-date listing.

OMI $3IAVIIOSSY SNIMO "0 NHOF "INI SILAVIIOSSY SNIMO "G MMOF "ONI SILVIDOSSY SNIMO ‘G NHOF "INl SILVIDOSSY SNIMO "G NHOCr

TWX 710 588 2844

JOHN D. OWENS Associates, Inc.

SEE OUR AD ON FACING PAGE
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uses microcomputers to provide a
special interface between the disabled
individuals and the device(s) that
they are trying to control. The pur-
pose of this special interface would be
to obtain the best possible match be-
tween individuals’ residual capabili-
ties and the characteristics of the sys-
tems that they are using.

Depending upon the severity of the
physical handicap, these special inter-
facing techniques can take a variety
of forms. For severely disabled in-
dividuals, single-switch input systems
can be used; the microcomputer con-
tinually presents choices to the user
until the user responds by activating a
switch.

More common and effective, how-
ever, are various special direct-
selection or encoding input tech-
niques. For individuals who have
head control, screen-based optical
headpointing schemes (similar to a
long-range light pen) can be used.
Other individuals may use expanded
and/or recessed keyboards. For those
who are able to point but unable to

point to a large enough array of ele-
ments to represent a full keyboard,
smaller arrays consisting of numbers
can be used in an encoding fashion to
specify the letters, words, etc. Efforts
are also currently being directed
toward cost-effective methods of
using the eyes, both for encoding and

Li==2—s o —— |
A special interface
obtains the best match
between individuals’
residual capabllities
and the characteristics
of the system they are
using.

for direct selection of items from a
display. All of these approaches can
be adapted in size and arrangement in
order to meet best the needs and
capabilities of specific individuals.
Recreation and development aids:
Disabled individuals can, of course,
use microcomputers to play games in

the same manner as anyone else. For
individuals with severe physical or
sensory disabilities, however, micro-
computers can play a more extensive
role than just recreation. For exam-
ple, manipulation of objects and ex-
ploration of environment important
to development in children may not
be possible. A specially interfaced
microcomputer may be able to offset
some of this disability by providing
children with a reliable means to con-
trol, explore, and manipulate objects
either in real space or on a video dis-
play. It may also allow individuals to
be able to move themselves about in
space to gain new perspectives on
their environments as well as to reach
and act on the objects in it.
Educational aids: In the educa-
tional field, a number of specific
problem areas can be addressed in
part by microcomputers. One area of
difficulty involves the slow rate of
response of severely physically dis-
abled individuals. This response rate
makes any remedial drill or practice
session extremely time-consuming

$2495.

We're offering you our SB-80 system in either 5 1/4"” or 8"
disk drives, your choice. Either way your system comes
with a full size (12" diagonal) non-glare tiltable green
screen with 24 lines by 80 character format. Its multi-
character set offers blinking cursor, underlining, reverse
video, and half and zero intensity. The movable, detach-

PICK A ]l SYSTEM!

COMPLETE

able keyboard has a numeric pad with cursor control and

function keys.

Nationwide on-site and depot repair service
through the professionals at INDESERV.

OCP/M is a registered trademark of Digital Research, Inc.

$2995.

@ Single Board Technology B CP/M® Operating System
@ 4MHz Z80A CPU B 64K 200ns Main Memory
B 8-Inch Dual Density Floppy Drives
B 5 1/4-Inch Dual Density Floppy Drives
B 2-Serial Ports B 2-Parallel Ports
B 4-Counter/Timers B Expandable

For further information about this limited offercall or write:

l: Colonial Data

Colonial Data Services Corp., 105 Sanford Street, Hamden, Conn. 06514 e (203) 288-2524 e Telex: 956014
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In this age of runaway inflation...

Look what $825 will buy

The HIPAD™ digitizer

inexpensive input to your computer

The HIPADTM digitizer can be used for both converting graphic information into
digital values and as a menu. Utilizing either the stylus or the optional cursor, the
operator can input graphic data into the computer by locating individual points on
the digitizers 11" x 11" (28cm x 28cm) active area. In the “‘stream mode’ a contin-
uance of placements of coordinate pairs may be input.

Not a kit, the HIPAD™ comes complete with both RS-232-C and paralle! interfaces
and has its own built-in power source. The origin is completely relocatable so coor-
dinates may be positive or minus for a true reference value and oversized material
may by input by simply resetting the origin.

:;‘:t:::au'slgfm kg L Accurate positional information, free form sketches,
EETE e ER even keyboard simulation
3 23| §§ All can be entered using the multi-faceted HIPAD™™ digitizer. Its capabilities and
B s low price make the UL listed HIPAD™ a natural selection over keyboard entry, inac-
" - - curate joysticks, or expensive approximating light pens. It's perfect for inputting
= es ==l isometric drawings, schematics, X-rays, architectural drawings, business graphs,
=2 Rs = and many other forms of graphic information, as well as creating your own graphics.
=i T Use it with Apple II™ , TRS-80 Level Il ™, PET ™ or other
aE ¢ PP RS S popular computers
=iy S0l GER Ao The HIPAD’s™ built-in RS-232C and parallel 8 bit interfaces make it all
Available with styius or optional cursor. possible. (For Apple Il order DT-11A, for TRS-80 or PET order DT-11).

Furthermore, you get English or metric scaling, data format (Binary/BCD/ASCI),
selectable baud rates, and resolution of either .005” or .01".

For complete information, contact Houston, instrument, 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,
Rochesteriaan 6, 8240 Gistel, Belgium. Phone 059/27-74-45. Telex Bausch 81399.

INSTRUMENTS & SYSTEMS DIVISION
T T80 %  rademark of Tancy Corporancn. Together.well create fomormow.

APPLE 15 a trademark of Apple Computer Inc.
PET is a trademark of Commodore Business Machines, Inc

Available with optional display.

Circle 48 for literature.
Circle 49 to have a representative cali. BAUSCH& LOMB @

“U.S. Suggested retail price
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MODEM
129"

No other acoustic modem
gives you all these fea-
tures at this low price.

The MFJ-1232 Acoustic Modem gives you a
combination of features, quality and performance
that others can’t match at this price.

0-300 Baud, Ball 103 compatible. Originate/
Answer. Half/full duplex. RS-232, TTL, CMOS
level compatible. Use any computer. Cassette
tape recorder ports save data for reloading or re-
transmission. 6 pole active filter handles weak
signals. Carrier detect LED indicates adequate
signal strength for data recognition. Quality
“'muffs’’ gives good acoustic coupling, isolates
external noise for reliable data transfer. Crystal
controfled. *“ON'" LED. Aluminum cabinet. 110
VAC or 9 volt batteries. 9x1Y2x4 in.

Apple 11, Il Plus: software and cable for
modem, MFJ-1231, $39.95. Plugs into game
port. No serial board needed.

MF} RS232 TRANSFER SWITCH
. - ~
g g. eoe0000 e

It’s like havin
arsl e'xtra portg s7995

MFJ-1240 RS-232 TRANSFER SWITCH. Swit-
ches computer between 2 peripherals (printer,
terminal, modem, etc.). Like having extra port.
Push button switches 10 lines (pins 2,3,4,5,6,8,
11,15,17,20). Change plug or cable to substitute
other lines. Push button reverses transmit-
receive lines. LEDs monitor pins 2,3,4,5,6,8,20.
PC board eliminates wiring, crosstalk, line inter-
ference. 3 RS-232 25 pin connectors. 7x2x6 in.

$ 95 MFJ-1108 AC POWER CENTER.
9 Adds convenience, prevents data
loss, head bounce, equipment damage.
Relay latches power off during power
transients. Multi-filters isolate equip-
ment, eliminate interaction, noise,
hash. Varistors suppress spikes. 3
isolated, switched socket pairs. One un-
switched for clock, etc. Lighted power,
reset switch. Pop-out fuse. 3 wire, 6 ft.
cord. 15A, 125V, 1875 watts. Aluminum
case. Black. 18x2%x2 in. MFJ-1107,
$79.95. Like 1108 less relay. 8 sockets,
2 unswitched. Other models available,

write for free specification sheet.

Order from MFJ and try it. If not delighted,
return within 30 days for refund (less shipping).

One year unconditional guarantee.

Order yours today. Call toll free 800-647-1800.
Charge VISA, MC. Or mail check, money order.
Add $4.00 each for shipping and handling.

CALL TOLL FREE ... 800-647-1800
Call 601-323-5868 in MS, outside continental USA

MFJ ENTERPRISES,

INCORPORATED
921 Louisville Road, Starkville, MS 39759
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(and therefore expensive in terms of
personnel time, etc.). Microcom-
puters can be used to allow individ-
uals to practice lessons independently
and at their own speed.

Learning that involves manipula-
tion, such as might be found in chem-
istry, physics, and other sciences,
presents another problem area. Here,
microcomputers and computer-aided
instruction can allow an individual to
manipulate and explore ideas, con-
cepts, figures, etc., in structured but
flexible ways. Such programs can
allow severely physically disabled in-
dividuals to handle “flasks” and
“chemicals” on the TV screen and
carry out experiments and manipula-
tions that would otherwise be beyond
their direct control.

Another whole area for microcom-
puters in education would be their use
not as direct teaching aids but as aids
in providing fundamental facilities
necessary for a meaningful and effec-
tive education. Examples of these aids
for a “normal” individual might be
eyeglasses or a pencil and paper. The
need to see, read and write, take
notes, and do independent work are
of course necessary capabilities for
receiving an education within our
current system. The severely physi-
cally disabled individual who has no
ability to use a pencil and paper, to
take notes, to write, or to do indepen-
dent work is at an extreme disad-
vantage. Microcomputer-based
writing systems designed to provide
the same flexibility as a scratch pad
and pencil could be used to provide
these individuals with the capabilities
for appropriate and adequate partici-
pation in their educational programs.

Finally, microcomputers can be
used to teach fundamental program-
ming skills. Because of the many
ways in which microcomputers can
aid individuals with disabilities, and
because of the direction in which
many aspects of the employment
world are heading, it is quite clear
that microcomputers hold future
vocational potential for disabled in-
dividuals, whether their vocational
direction is in the computer field or
not. Computer literacy and the abili-
ty to reconfigure or oversee the re-
configuring of computer systems to

WwWwWw.americanradiohistorv.com

meet their changing needs may be ex-
tremely important capabilities for dis-
abled individuals to have.

Communication aids: Because of
the nonportability of microcomputers
up to now, their use has been limited
mostly to work-station types of appli-
cations. These applications include
computer-aided writing and filing
systems as well as work-station
phone control and phone communi-
cations using the new speech-output
capabilities. However, the stationary
systems have not been able to mean-
ingfully address the conversational
needs of individuals with severe
speech impairments.

The recent introduction, though, of
portable and hand-held computers is
opening up the potential for micro-
computers to move out of the sta-
tionary writing-aid category and
begin to address the categories of por-
table writing/note-taking aids and
conversational communication aids.
Because of the fine motor control re-
quired, these portable units will find
their greatest initial application for
individuals having mild to moderate
physical disabilities. When used as
components within systems having
other input techniques, however,
they may also be used by individuals
having more severe disabilities. The
limited memory, 1/O (input/output),
and control capabilities of these sys-
tems are currently hampering their
application in many areas. In time,
the memory capabilities may greatly
expand, but the I/O and control
capabilities are generally not empha-
sized in a portable unit and may con-
tinue to present problems for awhile.

The major barrier for using micro-
computers as communication aids,
however, is the need for custom inter-
facing to achieve optimum speed.
This usually involves the develop-
ment of special interfaces not com-
mercially available. As I will discuss
in more detail later, the use of custom
hardware in conjunction with stan-
dard computers can negate many of
the advantages of using a microcom-
puter in the first place. Care must be
taken, therefore, when making a deci-
sion between an adapted microcom-
puter and a specially designed aid to
solve problems in this area.
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Anadex si.enT¢/scrise-printers.

Quietly going

Now and then office noise
levels can go sky-high. But with
Silent/Scribe — our new family of _
matrix impact printers — you can raise
your printer expectations while signifi-
cantly lowering your office noise level.

How quiet is “*silent’'? Silent/Scribe operates at
less than 55 dBA, which means that in the average
office you may have to look at it to determine
whether it’s printing.

And Silent/Scribe
is as easy to buy as it
is to live with. You

SILENT/SCRIBE MODELS

";fiﬁ' e’f fv o"&!{

Standard
Features

Printing Speed | 10 150 150 120 120 200

(Char.perSec) | 12 180 180 =  — 120 can select a variety
125 = 150 150 - . .
of printing speeds,

15 - 180 180 150

fonts and line widths.
Some models pro-
vide both draft and
enhanced quality

184 - 200 200 164

Ennanced | t0 - - - 100

Expanded Print Yes Yes Yes Yes Yes
(Double Width)

133 200 200 - - FE,

Dot Addressable
Grephics (Dot/in .\M/V) 8072 8072 7872 7872 7272

Mex.UineWidth(in) 80 132 80 132 132
Audible Alsrm OPt. Opt. Opt  Opt. Yes copy. All models
OQut-of-Peper Sense Yes' Yes Yes Yes Yes

Ribben, Continuous

Loop Cartridge (Yds) 30 30 30 30 30
Intertacing:

Persilet Cont. Comp. Yes Yes Yes VYes Yes
RS-232-C Serial Yes Yes Yes# Yes Yes

have superb dot-
addressable graphics
at no extra cost.

Silent/Scribe. The Quiet Ones from Anadex.

Also standard are sophisticated communi-

cations controls and protocols, flexible and
easy-to-use operator controls, quick-change
continuous loop ribbon cartridge, and universal
interfaces that work with virtually any computer
system.

For full details on how Silent/Scribe can fit your
application — quietly — contact Anadex today. You'll
find the units attractively packaged, quality en-
gineered, modestly priced, and available now.

® A Quality Circle Member

ANnaagdex

MADE IN

’

©Copyright 1982
Anadex, Inc.

DP-9000A

ANADEX, INC. » 9825 De Soto Avenue ¢ Chatsworth, California 91311, U.S.A. ¢ Telephone: (213) 998-8010 ¢ TWX 910-494-2761
U.S. Sales Offices: San Jose, CA (408) 247-3933 ¢ Irvine, CA (714) 557-0457 e Schiller Park, IL (312)671-1717 ¢ Wakefield, MA (617) 245-9160
Hauppauge, New York, Phone: (516) 435-0222 ¢ Atlanta, Georgia, Phone: (404) 255-8006 ¢ Austin, Texas, Phone: (512) 327-5250
ANADEX, LTD. » Weaver House, Station Road ® Hook, Basingstoke, Hants RG27 9JY, England ® Tel: Hook (025672) 3401  Telex: 858762 ANADEX G
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Rugged, simple, dependable.

RCA Interactive Data
Terminals as low as $236...

Reliable, portable RCA VP
3000 series Interactive Data Ter-
minals feature: video and audio
output; color-locking circuitry for
sharp color graphics and rainbow-
free characters; reverse video;
tone and noise generator; 20 and
40 character formats; resident and
programmable character set; LS| video and microprocessor con-
trol. All have a unitized 58-key, 128 character keyboard with flexi-
ble membrane switches, plus the features of the ASCII key-
boards below.

VP 3501 Videotex Data Terminal. (Shown) Built-in RF mod-
ulator and 300 baud direct-connect modem. Ideal for time sharing
data base applications. Works with standard TV or monitor. Also
hasé expansion interface and 16-key calculator keypad. As low
as $265."

VP 3303 Interactive Data Terminal. Similar to VP 3501,
without modem or calculator keypad. Has selectable baud rates
and RS232C/20Ma current loop interfaces. As low as $246."

VP 3301. Same as VP 3303, without RF modulator. As low
as $236."

...and RCA ASCII Encoded
Keyboards as low as $49.

RCA VP 600 series ASCII key-
boards feature: flexible membrane
keys with contact-life over 10 mil-
lion operations; unitized keyboards
are spillproof, dustproof with finger
positioning overlay and positive
keypress; 2-key rollover circuitry;
tone feedback; high noise immunity CMOS circuitry; 5V DC oper-
ation and 58-key, 128-character keyboard, selectable “upper
case only.”

VP 616. EIA RS232C compatible, 20 mA current loop and
TTL outputs; six selectable baud rates. Standard keyboard plus
16-key calculator. As low as $78."

\3(29611. Similar to VP 616 with 8 bit parallel output. As low
as e

VP 606. Same as VP 616, less calculator keypad. As low
as $65."

VP 601. (Shown) Same as VP 611, less calculator keypad.
As low as $49."

To order, or more information, call toll-free 800-233-0094.
In PA, 717-393-0446. Or write:

RCA MicroComputer Marketing,
New Holland Avenue,
Lancaster, PA 17604,

*OEM quantity prices.
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Circle 408 on inquiry card.

Information resource/manage-
ment: Disabled individuals could use
a microcomputer for information re-
source/management in all of the same
ways that able-bodied individuals
can. In addition to these uses, com-
puters can help physically or sensori-
ly disabled individuals to access
materials that would normally be dif-
ficult for them to handle in a number
of ways. Sensory or, particularly,
physical disabilities may prevent
these persons from making effective
use of notebooks, filing systems,
calendars, dictionaries, phone lists,
etc., due to their inability to quickly
manipulate and scan these materials.
Microcomputer-based systems with
interfaces designed specifically to
work with the individual’s residual
capabilities can provide effective and
efficient means of paralleling all of
these functions. At present, most of
these applications are in the area of
user-generated information storage
and retrieval, although in some cases,
such as a dictionary, materials or
databases are being developed for
general use and dissemination.

Security/monitoring systems: A
major barrier to the ability of many
disabled or aging persons to live inde-
pendently is the lack of effective and
economical means to ensure their
safety and the ability to summon
help. Some ways in which a micro-
computer could aid in these indepen-
dent living endeavors would be
through the provision of mechanisms
for physically disabled individuals to
control the locks and windows in
their homes, emergency-call systems
for individuals who have difficulty in
making a call or who are unable to
speak, monitoring systems for per-
sons who could fall or in some way
render themselves unconscious and
unable to call for help, and medica-
tion-reminder systems.

A monitoring system could run pe-
riodic checks and call for help if the
individual does not respond to the
system’s queries. Reminder systems
can be developed both to provide
reminders as to when medication
should be taken and to check whether
certain actions necessary in the taking
of the medication (e.g., opening the
refrigerator) have been done. Lack of
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Microsoft’s RAMCard with RAMDrive
takes the whir, click and wait
out of the IBM PC.

128K, 192K or 256K), documenta-
tion, a diskette which adds

RAMDrive and, a full one year
warranty.

More tools for IBM. Microsoft
wrote PC-DOS, the standard operat-
ing system for the IBM Personal
Computer. And Microsoft is first in
providing a full range of languages,
applications programs and utilities
for the IBM PC. The addition of RAMCard
with RAMDrive is our way of saying that
Microsoft will continue to offer more and
better supported tools for the IBM PC.

See for yourself. Ask your Microsoft or
IBM PC dealer for a demonstration of both
main memory and disk features of the Microsoft
RAMCard with RAMDrive. It's solid state memory

Solid State Disk. When you add the Microsoft™
RAMCard to your IBM® Personal Computer, you
also add RAMDrive, which lets you use g
memory as you would normally use a
disk. That gives you “disk access”
that's typically 50X faster than
disk. Without the whirring,
clicking and waiting of mech:-
anical data access.

Fast and easy. You simply
designate a portion of
memory as “disk.” RAMDrive
takes it from there, instructing
the program to go to RAM rather
than disk whenever data access is
needed. The result is faster, smoother,
no-wait computing.

64K to 256K. You can start small, but think big.

Start with 64K and add Microsoft RAMChips™ you can also use like a disk. And it takes the whir,
in 64K blocks. Or, buy the full 256K now. Either way, click and wait out of the IBM PC.

you get both RAM and “disk” capabilities. All in a

single slot. BETTER TOOLS FOR MICROCOMPUTERS
A complete subsystem. The RAMCard package

comes complete with the memory board (64K,

IBMis a regnstered trademark of International Business Machines Corp. Microsoft Corporation

Microsoft. RAMChips, RAMCard, and RAMDrive, are trademarks of 10700 Northup Way

Microsoft Corporation. Bellevue, WA 98004
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response to these reminders could be
used as an alerting signal to the moni-
toring/call system, which could, in
turn, summon aid.

Cognitive and language-processing
assistance: Congenital or acquired
conditions often leave an individual
with impaired cognitive processing.
In some cases, it is a general process-
ing deficit, as in mental retardation.
In other cases, it is a specific dysfunc-
tion of a particular process, such as
short-term memory or the ability to
program speech or remember names.
The greatest obstacle to identifying
effective applications of microcom-
puters in these areas is the limited
knowledge about the processes and
remediation methods in general. The
prospect of microcomputer-based
cognitive prostheses is still beyond
the current state of the art but not
beyond the imagination. The use of
microcomputers in remediation,
however, may be much closer and
more realistic, especially in areas
where extensive drill and practice are

associated with the remediation pro-
cess.

Providing Standard Functions

As [ stated previously, it is impor-
tant for disabled individuals to be
able to use microcomputers for the
same purposes as everyone else does,
These purposes include word process-
ing, computer games, computer-
aided instruction, control (including
environmental control in both the
home and job site), financial plan-
ning, management, and general com-
puting. In some cases, the disabled in-
dividual may use these standard
capabilities (e.g., word processing) to
help offset specific disabilities (e.g.,
inability to use a pencil). More and
more, however, individuals need to
access the standard computer pro-
grams because computers are an in-
tegral part of their education or jobs.
As our society in general incorporates
the use of computers into every facet
of daily living, access to them is be-
coming more and more essential.

Now add time
keeping capability to your
RS-232C compatible
omputer The Haye
Chronograph calendar
clock coordinates and
logs system activities by
date and ime .. .down to the second
The Chronograph is ideal for
business or home applications. Use it
with your computer for timing everything
from time-sharing access. . .to electronic
mail and lights and sprinklers

Plus Chronograph 1s
Jesigned to stack neati
on top of other Hayes
>tack component systems
like the RS-232C com
patible Smartmodem
(Each requires a dedi
cated RS-232C port))
Keep your computer system up-to-
date with the Hayes Stack Chronograph
Only $249 at computer stores every-

where. There's no
(DHayes

better time

The Hayes Stack' Chronograph
It's time. And 1t’s now.

Hayes Microcomputer Products Inc. 5835 Peachtree Corners East. Norcross. Georgia 30092 (404) 449-8791

Hayes Stack is a trademark of Hayes Microcomputer Products, Inc.
© 1981 Hayes Microcomputer Products, Inc. Sold only in the US.A.
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In order to provide disabled in-
dividuals with the ability to run stan-
dard software programs, transparent
modifications that can circumvent the
individual’s particular disabilities
need to be developed. (The word
transparent is used here to refer to a
technique that is invisible to any stan-
dard software programs—that is,
modifications cannot be detected by
any piece of standard software when
this technique is used.) A completely
transparent modification does not in-
terfere with the standard program in
any way. Similarly, the standard pro-
gram cannot interfere or negate the
modification. A few examples of
transparent modifications may be
useful here.

The simplest example of a transpar-
ent modification is a weight on a
hinge that can be tipped to hold down
the shift key. This mechanical modifi-
cation can allow a one-handed or
one-fingered (or headstick) typist to
enter shift or control characters on
the keyboard. There is no way for
computers to tell in what manner the
individuals are entering data, and any
programs will run without modifica-
tion.

A somewhat more flexible modifi-
cation may be the use of a keyboard-
emulator module, which would be in-
serted into the computer between the
keyboard and the main computer
board. Electrically, this keyboard
emulator would look exactly like the
standard keyboard. As a result, it
would be impossible for the processor
(or any software) to tell that the
signals coming to it were not coming
from the computer’s keyboard.

The keyboard emulator would
have a connector on the side that
would accept RS-232C serial, paral-
lel, or any desired signal format and
inject the characters received into the
computer as if they were typed on the
keyboard. In this manner, persons us-
ing any one of a large number of spe-
cial communication or control aids
could directly control the computer
as if they were typing on the key-
board.

Because the special communication
aids can be custom fitted to the in-
dividual, they can be selected to op-
timize the individual's physical con-
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A GALAXY of features makes the LNW8Y a
remarkable computér. 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 | COMPATIBJLITY - The LNW8O0 is
fully hardware and software compatible with
the Modell. Selectfrom auniverse of hardware
accessories and software - from VisiCalc® to
space games, your LNW80 will launch you
into a new world of computing.

FULLY LOADED - A full payload includes &n

on-board single and double density disk
controller for 5 %" &nd 8" single or double
sided disk drives. RS232C communications
port, cassette and parallel printer interfaces
are standard features and ready to go. All

memory is fully installed - 48K RAM. 16K
graphics RAM and 12K ROM complete with
Microsoft BASIC.
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QUALITY CONSTRUCTION - Instrumenta-
tion quality construction sets LNW80 com-
puters apart from ali the rest. Integrated into
the sleek solid steel case of the LNWS8O 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 by 24 or 16 lines in -
any combination of eight colors.

PERFORMANCE - Lift-off with a 4MHz Z80A
CPU for twice the performance. The LNW80
outperforms all computers in its class.

Our down to earth price won't send you into
orbit

LNW Research Corp.

2620 WALNU'T Tastin, CA. 92680
(710 6118851 1) n44-5744
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Circle 355 on inquiry card.

trol and communication rate. One in-
dividual might be using a “brow
switch” and a special scanning dis-
play. Another individual could be us-
ing a light-beam headpointer. Still
another might use Morse code or
some other encoding system ‘that re-
quires the individuals simply to look
at the characters they want on a dis-
play.

The outputs from these displays
would then be fed into the keyboard
emulator and then jnto the computer
as “input from the keyboard.” Such
an arrangement would be completely
transparent and allow these individ-
uals to utilize any software controlled
from the keyboard. (Game-paddle
emulators can also be used to access
other programs.)

In order to allow use of the com-
puter in its normal fashion, most key-
board emulators also accept input
from the keyboard and pass it along
to the computer as well. Thus, with
the keyboard emulator in place, the
computer can be used in the standard
way by disabled individuals.

Equipping one or more computers
in a classroom with such keyboard
emulators would allow disabled in-
dividuals with special communication
aids to access and utilize the same
educational programs and course-
ware as the other members of their
class or school. Similarly, if a com-
pany had a terminal with an emulator
installed, the terminal would be
usable by disabled as well as able-
bodied personnel without any modifi-
cation to the company’s systems or
software. Because the module plugs
in between the keyboard and the pro-
cessor, it can also be removed at any
time (and the keyboard plugged back
into its normal slot) for testing or
maintenance of the computer or ter-
minal. Smart keyboard emulators can
also be plugged into themselves to
run self-diagnostics.

Another transparent modification
deals with output rather than input: a
special audio screen is connected to
the computer’s bus; instead of creat-
ing a video image, however, it has a
special flat tablet that lies on the table
beside the keyboard. As blind in-
dividuals move the cursor around on
the tablet, they can cause the tablet to

Circle 286 on inquiry card. e=p
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read out the words or letters their
hands are “over.” In this fashion,
blind people can easily scan the
screen and have it read off the con-
tents in any random order they
desire. Because they can move their
hands around on the tablet, they can
also get a “special feel” for the infor-
mation. Because it is impossible for
the main computer (or its software) to
tell that this system is in place or in
use, any software that uses the video
display and pronounceable characters
can be used by the blind individual.
Thus, an individual would be able to
access and use most standard soft-
ware without modification.

It's obvious, of course, that pro-
grams that use a video display are
designed for individuals who can see.
The screen presents information to
the user in a parallel format—that is,
the information on the entire page is
presented to the user at one time.
Blind individuals using the above
modification would be able to “see”
the screen only a word or a character
at a time. This would be equivalent to
sighted persons trying to read and
make sense out of words on a screen
by looking at the screen through a
soda straw (a character at a time) or a
small tube (a word at a time). Al-
though they could figure out what the
screen said, the effectiveness of the
visual display is decidedly decreased,
and the organization and presenta-

tion of much of the information on
the screen may be far from optimum
for this type of “serial” input.

For this reason, programs written
specifically for use by blind individ-
uals use considerably different
strategies for organizing and present-
ing information. Thus, although the
audio-screen technique just described
does provide access to standard soft-
ware for blind individuals, it does not
give them equivalent access to that of
sighted individuals; nor does it give

e
The audio-screen
technique doesn’t

glve the blind
equivalent or even
optimum access.

them optimum access. Unfortunately,
the software that has been optimized
for use by blind individuals is an ex-
tremely small fraction of the software
generally available. It is likely we will
see the amount of this software in-
crease with little improvement in
quality. As a result, such non-
optimum approaches as the audio
screen will play an increasingly im-
portant role.

In the design of aids for the dis-
abled, insights into the practical
aspects of using special modifications
(such as that gained by the tube

analogy above) can provide program-
mers with a much better understand-
ing of the problems they are trying to
solve and can lead to design of much
more effective special modifications.

Semitransparent Modifications

Hardware intervention is almost
always necessary to achieve full
transparency. Hardware intervention
ensures complete transparency but
comes at a higher cost. As a result, a
number of strategies, termed semi-
transparent, have also been devel-
oped to work with some but not all
software.

Some of these techniques take the
form of special software routines that
are hidden in infrequently used por-
tions of memory. Vectors within the
operating system are reset to cause
the computer to access special
pointers instead of the normal key-
board-servicing routines. These pure
software routines are often loaded
from disk into the computer just prior
to loading the standard program. In
some cases, the routines may be auto-
matically loaded when the computer
is turned on. The individual can then
use the special routine to select and
run other programs.

The major drawback to modifica-
tions of this type is that they usually
rely on pointers that may often be
reset when more sophisticated or
complex programs are loaded into the

The A2-3D1
Graphics Family...

professional graphics

foryou

and your Applell.

suoLOGIC

Communications Corp.
713 Edgebrook Drive
Champaign, IL 61820
(217) 359-8482

Telex: 206995
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Look Who

Picked the Peach.

Did You?

They did.

And perhaps you did too. If you
own an IBM Personal Computer,” an
Apple III* a Zenith Z-89™ or a
Hewlett-Packard HP-87 you’ve had
the chance to pick Peachware™ All
these companies chose Peachtree
Software™ to get the most out of
their machines for you.

And with good reason. Peachtree
Software is the recognized leader in
business software for microcomputers,
with a reputation for comprehensive,
well-designed packages, easy-to-use
documentation and Peachcare™ —our
own array of support services un-
matched in the industry.

With integrated systems like the
Peachpak™ 8 Accounting Series —
General Ledger, Accounts Payable,
Accounts Receivable, Sales Invoicing,
Inventory Control and PeachPay™
Payroll — Peachtree offers the manager
unprecedented control over his critical
accounting activities. And the Peach-
pak 9 Office Productivity Series,
based on the PeachText™* word

processor and including the Peach-
Calc™ Electronic Spreadsheet, Spell-
ing Proofreader, Mailing List Manager
and Telecommunications, expands
the power of Peachtree Software

to all areas of the office.

Those qualities made our software
the natural choice of these big manu-
facturers. But they’re not the only
ones who've picked a peach. So have
tens of thousands of individual users
of the better CP/M™ —compatible
microcomputers.

If you haven'’t picked the Peach,
isn’t it about time you did?
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*We improved Magic Wand." and it’s so good
we put our name on it.

IBM is a trademark of International Business
Machines Corp.

Apple III is a trademark of Apple Computer Inc.
Z-89 is a trademark of Zenith Corporation.

HP-87 is a trademark of Hewlett-Packard Company.
CP/M is a trademark of Digital Research Inc.

Peachware, Peachtree Software, Peachcare,
Peachpak, PeachPay, PeachText and PeachCale

are trademarks of Peachtree Software Incorporated,
an MSA Company.

Copyright © 1982 Peachtree Software Incorporated,
an MSA Company.
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3445 Peachtree Road, N.E. / 8th Floor / Atlanta, Georgia 30326/ (404) 266-0673
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computer. In addition, many of the
more advanced programs consume all
of the available memory space, total-
ly wiping out such special programs.
In some cases, special programs can
be hidden in ROM (read-only mem-
ory), and special strategies can be in-
corporated that allow them to con-
tinually retake control of the com-
puter even while more complex pro-
grams are being run. However, this
approach again requires the use of at
least some special hardware.
Examples of purely software modi-
fications are the programs written by
Peter Maggs at the University of Illi-
nois, Champaign-Urbana (see refer-
ence 1) to provide a voice output of
video-screen contents (using a variety
of speech synthesizers). An example
of the ROM-based approach is the
adaptive-firmware card developed by
Paul Schwejda for the Apple II (see
“Adaptive-Firmware Card for the
Apple 1I” by Paul Schwejda and
Gregg Vanderheiden, page 276;
see also reference 2). In the case of the

adaptive-firmware card, the modifi-
cation is essentially transparent to
most programs except those that have
critical timing loops around keyboard
input routines (the adaptive-firmware
card “steals” the microprocessor dur-
ing these periods).

The SHADOW/VET voice-entry
terminal for the Apple (by Scott In-
struments) is another example in this
category. The SHADOW/VET allows
total control of the Apple using voice
commands. Except for programs that
involve critical timing loops around
input routines, the SHADOW/VET
can be used instead of the Apple key-
board for all operations even inside
protected programs such as Visicalc.
(Some keyboard use is necessary dur-
ing initial voice programming of the
unit.)

Multilevel Program Processing
and Multitasking

In addition to the transparency
problem, designers must understand
two other concepts that are important

SAVE OVER 25%

~ ON YOUR PC UPGRADES

Socketed for easy memory expansion
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© Diskettes [3M Jo¥e'ed) ................$CALL
©® Extension Cables for:
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Keyboard . SCALL
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Terms FOB Saline
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to the development of many micro-
computer-based assistive systems,
particularly for extremely motor-im-
paired individuals. The first concept,
multilevel program execution, refers
to the ability of programs to be
stacked so that the output of one pro-
gram serves as the input to the next
(for example, a special one-switch in-
put program feeding a communica-
tion/spelling acceleration program
feeding a standard text editor or other
standard program). Multitasking
refers to the ability to jump back and
forth between different programs
while keeping all programs active in
memory in the computer at the same
time (see reference 3).

The need for multilevel program
execution stems from practical con-
straints in the development of pro-
grams for disabled individuals. If you
had unlimited funds and time, you
could develop a single program which
contained all of the following:

¢ input routines (one-switch scan-
ning, Morse code, optical headpoint-
ing, etc.)

* acceleration techniques (abbrevia-
tion expansion, word/phrase capabil-
ity, word prediction, etc.)

» function programs (text editing,
spreadsheet programs, games, educa-
tional programs, etc.)

Similarly, if all of the software

| were to be written by one group at

one university (or company or reha-
bilitation center), then the software
could be written in compatible mod-
ules that could simply be linked to-
gether to form the configuration
desired by a given individual.
Because neither of these proposals is
practical, especially in light of the ex-
treme variety of programs and func-
tions that would be required on the
third level, some type of program
nesting is going to be required.

The need for multitasking can best
be seen by first imagining an average
person sitting at his desk, working on
a problem, when the phone rings. He
turns and answers the phone. The
caller, a colleague, is asking for infor-
mation for a project she’s working
on. While on the phone, the person
pulls out a file, runs off some calcula-
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tions, and makes some notes based on
feedback from his colleague. He then
hangs up and goes back ‘to his writ-
ing.

A severely physically disabled in-
dividual who uses an assistive micro-
computer-based system would need a
multitasking capability to accomplish
this. First, he would have had to sus-
pend what he was doing (without de-
stroying it or waiting to update and
store it) before answering the phone.
While on the phone, he would need to
access his information system, use his
writing system to make notes, and
use some computing capability before
hanging up the phone and reentering
the program he had suspended as the
phone rang. During the process, he
would need to enter and exit from
several programs and routines with-
out losing his place in any of them,
thus requiring multitasking.

As with the multilevel program,
this problem would not exist if it were
possible to write a single, all-encom-
passing program for each individual.
The program could then be written to
allow suspension of activity and
jumps from one section to another.
This approach, however, would not
allow the individual to take advan-
tage of any of the standard software
constantly being written and up-
dated. It would also deny him access
to the programs being used by his
peers, as well as programs that may
be necessary for him to access as part
of his education or employment.

Approaches to the Multilevel
and Multitasking Problem

Although current microcomputer
operating systems do not allow multi-
level and multitasking activities,
more sophisticated operating systems
are continually being developed.
With the increasing memory and pro-
cessor capabilities of the newer gener-
ations of microcomputers, designers
can begin to consider the develop-
ment of special versions of operating
systems specifically designed to allow
these types of multilevel and multi-
tasking operation.

If the systems were configured to
look like one of the many standard
operating systems from the outside,
they could in fact run standard pro-
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grams along with special-function
programs. At present, such “super
operating systems” do not exist.
Moreover, it would take a fairly high-
capacity machine to successfully im-
plement such a system. The bulk of
the microcomputers being secured
and supplied for disabled individuals
today are of the much more limited
variety. In addition, the software that
the disabled individuals must access
for their education or employment is
also implemented on computers that
do not have multilevel and multitask-
ing capabilities., An alternate ap-
proach therefore is required that can
be implemented now with the existing
systems.

A Dual Central Processing
Unit Approach

Although a true multilevel, multi-
tasking capability is not currently
possible on smaller computer sys-
tems, a reasonable approximation of
one can be achieved using dual,
nested computers. In this configura-
tion, one computer would be used for
the input and information accelera-
tion programs as well as some special-
function routines. A cable would con-
nect this first computer to the key-
board (or keyboard emulator) on a
second computer. The second com-
puter would be used to run the stan-
dard software programs (the func-
tion-level programs).

Because the first computer would
control the second computer through
a keyboard emulator, any standard
software programs could be run on
the second computer without modifi-
cation. At first glance, using two
computers appears to be a brute-force
solution; it is, however, the most flex-
ible and straightforward method for
dealing with many of the problems—
and, in most cases, the least expen-
sive.

Because the function-level pro-
grams would run on a separate com-
puter, they would not require modifi-
cation and could be written in any
fashion and in any language. Because
the entire first computer would be
available for these programs, they
could be written in a high-level lan-
guage, thus lowering the cost to de-
velop these special programs. Modifi-
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cations of these special programs for
specific individuals would be much
easier, and complex input routines
and data structures could be used to
optimize the specific user’s control
and rate of input. This approach
would also be much easier to modify
and adapt over time to match the in-
dividual's changing abilities and
needs (see reference 4).

If two identical computers were
used in a dual, nested computer ap-
proach, the user would have a built-
in hardware backup capability. If
either computer went down, the other
could be put into the input-level posi-
tion. If the input-program package in-
cluded some basic-function capabili-
ties, the user would have at least a
rudimentary system that could be
used during the repair of the faulty
computer or component.

It is more likely, however, that the
two computers would not be identi-
cal. The system is designed so that the
two computers do not need to be the
same make, brand, model, or size. As
a result, the first computer could be
implemented on an inexpensive com-
puter selected to provide only the
capabilities necessary for the “first-
computer” functions. This computer
could then drive a much more expen-
sive computer, which would be
selected based upon the standard soft-
ware programs the individual wanted
to use.

In fact, the first computer could ac-
tually be used to control several dif-
ferent second computers in different
environments (an Apple II at home,
an IBM at work, and an Atari 400/
800 when playing games with
friends). In one system being devel-
oped at the Trace Center, University
of Wisconsin, an Atari computer is
being programmed to function as a
high-speed, screen-based, optical,
headpointing input system with
abbreviation expansion and dic-
tionary lookup capabilities. The sys-
tem can then feed into a wide range of
second computers (including IBM,
Apple, and Radio Shack) using key-
board-emulator modules. In one case,
the first computer (the Atari 400)
costs less than many of the interface
cards or accessories for the second
computers. No matter which com-

puter is chosen, the software avail-
ability for the first computer is not
important, because it will be running
only the special input routines. It is
the second computer that would be
selected to match the standard soft-
ware packages desired by the disabled
individual.

Conclusion

Microcomputers are providing
existing rehabilitation engineering
programs and firms with valuable
new tools in the development of spe-
cialized communication techniques

and aids. They are also opening up
the rehabilitation engineering field to
an entirely new group of individuals
(programmers, etc.) who previously
were unable to directly contribute
due to the high overhead required in
parts and equipment. Whereas work
on custom electronic aids usually re-
quired that an individual be part of a
research team at a center, practical
solutions can now be created with
little or no hardware components
other than the standard microcom-
puter system and accessories. This is
particularly true for special-function
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Learning with Logo makes Logo
come alive at home or in school

Learning with Logo is the ideal intro-
duction to Logo for children and adults.
Written for children between the ages of
ten and fourteen, the book is also
perfect for parents and teachers who
want to learn Logo from the ground up
or to use this unique language with
children. Many of the projects and
activities in the book were originated by
children.

The book starts from the absolute
beginning with detailed information
about the Logo system and basic com-
mands for controlling the Logo turtle.
Dozens of introductory turtle design
suggestions offer each learner a way to
create projects that are uniquely his or
her own, while later chapters map out a
rich universe of mathematical explora-
tions in turtle geometry.

The second half of Learning with
Logo goes beyond turtle graphics to
present a set of interactive computer

games, quiz programs, and language ac-
tivities that introduce the learner to
more advanced programming concepts.

Special sections throughout the book
highlight the powerful ideas contained in
each activity and warn about common
bugs and pitfalls. For adults, ‘‘Helpers’
Hints’’ explain important concepts more
fully and offer practical teaching
suggestions.

The book features detailed instruc-
tions for creating a Logo Procedures
Disk (also available directly from the
author) that contains sample programs
and a number of ‘‘tool procedures’’
needed to carry out the projects in the
book.

Daniel Watt has been involved in education
as a curriculum developer, elemnentary school
teacher, teacher trainer, and researcher. He
worked for five years on a series of Logo
research and development projecis as a
member of the MIT Logo Group. At present
he is an editor with BYTE Publications and
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contributes regularly to Popular Computing
and BYTE magazines.

Learning with Logo is written specifically for
users of the version of Logo developed at MIT for
the Apple II® and distributed by Terrapin, Inc. and
Krell Software, Inc. It contains appendices for users
of Apple Logo® and Tl Logo® .
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Spiral-bound
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230 pages
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Please add $1.00 per book for postage and
handling.

Available Oct. 1982
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Apple Logo and Logo for the Apple
Il introduce you to a dynamic new com-
puter tanguage that not only enables
educators to make full ana innovative
use of the teaching potential of modern
computers but also offers programmers
an easy-to-use system of considerable
power.

Readers of this book will see that
the designers’ vision of Logo as a virtu-
ally unlimited educational tool has now
become a reality. Logo enables even
young children to use the computer in
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users with a powerful and expressive
general programming system. This book
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techniques through Turtle Geometry—a
series of fascinating exercises involving
both Logo programming and geometric
concepts. Later chapters illustrate more
advanced projects that utilize Logo’s
sophisticated list-processing capabili-
ties: these include the conversational
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DOCTOR program with its simulated
psychotherapist and an INSTANT pro-
gram with which parents and teachers
can create a programming environment
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This book is published in two versions:
Apple Logo is for users of Apple Logo™
software (distributed by Apple Computer
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users of TI Logo™. Logo for the Apple Il is
specifically for users of Logo software
developed at MIT for the Apple Il computer
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programs developed to meet specific
needs of disabled individuals.

The problem of providing trans-
parent access to microcomputers (and
thus allowing access to the vast world
of standard software) usually requires
some type of hardware intervention.
With the advent of keyboard emula-
tors and the use of dual, nested
computers, even this activity prom-
ises to be returned soon to the more
readily accessed and duplicated world
of software. As a result, the im-
mediate future promises to be an ex-
tremely exciting and productive
period, which will see rapid advances
in the development of both special-
function programs and new strategies
to ensure the complete access by dis-
abled individuals to the world of
microcomputers.

If this access can be assured, then
the functional disabilities currently
experienced by these individuals
should decrease markedly as our
society moves more and more into
the electronic information age. If we

fail to ensure access to our computer
and information-processing systems
for disabled individuals, our progress
into the electronic information age
will instead only present new bar-
riers.

With good communication among
the new group of individuals entering
this field, the existing rehabilitation
personnel, and most important, the
disabled individuals themselves, the
amount of truly useful software can
be maximized and many existing bar-
riers reduced. It may even be possible
to effectively eliminate some disabili-
ties in the same way that eyeglasses
have eliminated what would other-
wise be a visual handicap for many of
us. A possible example of this would
be the elimination of the writing hand-
icap currently experienced by many
persons with mild to moderate ma-
nipulative difficulties (due to a
physical disability or severe arthritis)
through the development of very ef-
fective and portable text-editing sys-
tems. Although initially writing speed

Imagine: Single key commands for
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abbreviation expansion and other ac-
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speed and give the added benefit of
perfect penmanship.®
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You just can’t beat an ACE. Especially the Franklin ACE 1000.
It’s the professional personal computer with all the trump cards
—it costs less, it includes 64K of RAM, upper and lower case,
a numeric pad and VisiCalc*® keys, all features not found on
the Apple™ Il.

Peripherals that work with the Apple Il will work with the Franklin
ACE 1000. Programs that run on the Apple will run on the ACE.
Totally Apple compatible . . . yet, so much more!
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best deal in town. Call or write today for the name of your local
authorized Franklin dealer.

Franklin ACE is a trademark of Franklin Computer Corporation
Apple is a registered trademark of Apple Computer Inc
VisiCalc is a registered trademark of Visi Corp.
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A New Horizon for Nonvocal
Communication Devices

Using the Panasonic Hand-Held Computer As a Personal,
Portable Speech Prosthesis

Perhaps the greatest potential of
personal computers is for people with
severe physical disabilities. The
power, flexibility, low cost, and
availability of these machines make
them natural tools for people whose
physical limitations restrict their ac-
tivities.

In this article, we will describe how
to use the new Panasonic Hand-Held
Computer (HHC) as a personal and
portable communication device. We
have focused on its use by individuals
who have expressive communication
impairments due to physical disabili-
ties. Expressive communication in-
cludes all of the methods we use to
make known our needs, concerns,
and creative thoughts. The most ob-
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vious is the power of speech—
something which most of us use as
our primary means of communica-
tion. Other expressive skills, such as
handwriting and typing, come into
play as well.

- Typical of those who may have
communication impairments are
large numbers of people with cerebral
palsy. This form of brain damage oc-

e L " YT T
Single-purpose
communication devices
are effective
but very costly.

curs around the time of birth and
results in a lifetime disability. A
smaller group of people are com-
munication-impaired as a result of
amyotrophic lateral sclerosis (ALS,
commonly known as Lou Gehrig's
disease), which is a progressive
neurological disease. Those who have
suffered a stroke in the brain-stem
area may also have communication
impairments.

In general, these people often can-
not produce intelligible speech or legi-
ble handwriting. But it is important
to note that communication im-
pairments are not a reflection of
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cognitive abilities. Each of these peo-
ple has normal linguistic and intellec-
tual capabilities.

Alternative Communication

A great deal of work on behalf of
people who have communication im-
pairments has been done over the last
decade, and several well-designed
devices have been marketed for their
use. Recently, the Apple II and the
TRS-80 computers have been put to
use as aids for the physically im-
paired. The growing interest in com-
munication devices is undeniable; in
the Johns Hopkins First Annual
Search for the Application of Per-
sonal Computers and the Handi-
capped, 27 of 99 entries dealt with
communication-device concepts.

A moderate number of dedicated,
single-purpose communication
devices have been built. These are
typically microprocessor-based with
some form of printout and display,
and possibly a synthesized voice.
Sizes, weights, and battery-life of the
devices can be tailored to the needs of
the disabled to aid in portability.
They can be packaged to fit on a
wheelchair and to withstand tests of
rugged and continuous use.

But these devices have drawbacks
as well. Their cost is necessarily high.
Low-volume production cannot
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Which Spreadsheet lets you:

M Use every cell

(never see “out of memory”)
M Consolidate muitiple spreadsheets
M Split the screen as often as you want

VisiCalc. .
SuperCalc. .
CalcStar . . .
ScratchPad .

ScratchPad
features include:

B Virtual Memory (never see “out of memory”)
Every cell on the spreadsheet can be used.
Don't be misled, other spreadsheets tell you
how “big” the matrix is, but you can only use
a very small portion. With ScratchPad's virtual
memory feature you can use EVERY CELL!

8@ Consolidation (not just merging but also
combining spread-sheets) This makes
ScratchPad almost three dimensional.
B Unlimited Screen Splitting

B If/Then

| Merge

B Unlimited Title Locking

B Long Strings Supported

| Help file

B Variable column width

B Built in financial functions

NO /
..NO i
_.NO
AES
The Ultimate Spreadsheet

B Built in math functions
B Variable formats
B Automatic and selective recaic
8 Interface to Stats-Graph graphic package
# More
For virtually all CP/M, CP/M-86, and MS
DOS compatible systems, including
the IBM PC.

Available from fine dealers everywhere, or
directly from SuperSoft.

Requires: 44k
ScratchPad: $295.00
Manual Only: $ 15.00

Japanese Distribution:

ASR Corporation International
3-23-8, Nishi-Shimbashi, Minato-Ku,
Tokyo 105, Japan

Tel. (03) 437-5371

Telex. 0242-2723

CP/M is a registered trademark of Digital Research. VisiCalc
is a registered trademark of Visi-Corp. SuperCalc is a registered
trademark of Sorcim. CalcStar is a registered trademark
of Micropro.

FIRSTIN SOFTWARE TECHNOLOGY P.0.Box 1628 Champaign, IL 61820 (217) 359-2112 Telex 270365
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Photo 1: The Panasonic Hand-Held Computer (HHC) along with some of the available
accessories. The HHC is in the lower right. Clockwise, the accessories are the 1/O
driver, the RS-232C port, the additional 8K-byte RAM module, and the video/ televi-
sion adapter.

possibly compete with the economics
of large-run production. Distribution
and service present additional prob-
lems. Products with limited use can-
not support extensive field-service or
local-service organizations. Repairs
are often done at a central location
that may be inconvenient for many
users.

The personal microcomputer with
its widespread availability offers an
interesting alternative to single-
purpose communication devices.
Software communication aids are
easily distributed on floppy disks that
run on existing hardware. Thus the
basic hardware cost is lower because
of the economics of scale. By using
standard microcomputer components
such as game paddles, digitizing
tablets, keyboards, voice recognizers,
and so on, input to the petsonal com-
puter can be configured to accom-
modate the existing abilities of the
disabled person.

The personal computer’s size is one
drawback; mounting an Apple Il on a
wheelchair is impractical. And even if
you did, it consumes too much power
to be battery operated. While the per-
sonal computer is an excellent table-
top communication device and
teaching aid, it does not meet the
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voice replacement requirement of the
disabled person.

The Panasonic HHC

An article in BYTE (G. Williams
and R. Meyer, “The Panasonic and
Quasar Hand-Held Computers,”
January 1981, page 34) describing the
new HHC marketed by both
Panasonic and Quasar stimulated our
interest. The computer seemed to be a
bridge between the single-purpose
portable communicator and the flexi-
ble, less costly personal computer.
The HHC is portable enough to
qualify for wheelchair mounting and
is generally available at a reasonable
price.

The Panasonic HHC represents a
significant advance in personal com-
puters. The system consists of a main
unit with a 6502 processor, RAM
(random-access read/write memory),
ROM (read-only memory) monitor,
ROM sockets, keyboard, liquid-crys-
tal display (LCD), and an external
bus connector. Additionally, there
are several peripherals including an
RS-232C interface, RAM modules,
video driver, cassette interface,
printer (only recently available), and
modem (see photo 1).

Two or more peripherals can be at-
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tached to the main unit with the I/O
(input/output) driver. If only one
peripheral is used, then it can be con-
nected directly to the main unit. You
can create and run Microsoft BASIC
(MBASIC) programs. The HHC can
also run SNAP (a derivative of
FORTH) programs. SNAP programs,
however, must be written and de-
bugged on a separate development
system. The working program is then
loaded into a PROM (programmable
read-only memory) and executed in
the HHC. The HHC's operating
system is written in SNAP.

Our goal at the Rehabilitation
Engineering Center at Tufts Universi-
ty, which focuses on technology as it
relates to expressive communication,
was straightforward: to see how close
we could come to reproducing the
valuable features of the single-pur-
pose communication devices by using
the Panasonic HHC.

Design Considerations

Engineers working on solutions to
communication problems of disabled
people must, of course, work around
an individual's existing physical
abilities to generate communication.
In many instances the disabled person
has sufficient manual coordination to
touch a number of keys. If 27 keys
can be conveniently reached, the en-
tire alphabet and space bar can be
used to make words. If more keys can
be reached, their functions can be ex-
panded to include common words or
phrases. We call this one-to-one cor-
respondence (one key for each entry)
a direct-selection method. It is not
much different from typing. Typical-
ly, in this case, a disabled person will
use one finger or a headstick (a wand
attached to a helmet) rather than all
10 fingers.

Sometimes, however, the desired
vocabulary exceeds the number of
keys or switches that can be easily
pressed by the user. In extreme cases,
only one switch may be accessible.
For instance, the user’s only con-
trolled movement for purposes of ac-
tivating a switch may be the kick of a
foot. When the user has such a
limited selection capability, an alter-
native presentation of the alphabet
and vocabulary must be found.

Circle 445 on inquiry card. ep
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Two Great Languages!
Two Great Compilers!

Required by the Department of Defense
for all its programming, Ada is a highly
structured, sophisticated language, well
suited to both applications and systems
programming.

SuperSoft Ada is a native code, fully
recursive, two pass compiler which gener-
ates ".COM" files. While currently a subset,
SuperSoft Ada supports most features of
the standard Ada language.

Required by the Department of Defense
for Ada copyright protection: “This compiler
is presently an incomplete implementation
of the Ada programming language. Itis
intended that this compiler will be further
developed to enable implementation of the
complete Ada programming language, and
then to be submitted to the Ada Joint Pro-
gram Office for validation.”

Because of the DOD requirement, Ada is
certain to become a dominant language
soon. Begin learning and using Ada now
with SuperSoft Ada.

(Requires: 48K CP/M)
Ada Compiler: $300.00
Manual Only: $ 25.00

"He I

FIRST IN SOFTWARE TECHNOLOGY P.0.Box 1628 Champaign, IL 61820 (217) 359-2112 Telex 270365

SuperSoft “C” is a professional quality
compiler suitable for any programming task.
It has been transported for use on the 8080,
Z80, Z8000, and 8086 families of micro-
processors. We plan to transport our “C"
compiler to the 68000 and other new
environments as they come into use. This
means you will have an easy transporting task
as you grow into the next generation of
microcomputers.

SuperSoft “C" supports most features of
Unix version 7 “C’' It produces a highly
optimized code making it possible to avoid
assembly language coding for most tasks. The
compiler is a two pass system, with pass one
producing an intermediate code, and with
pass two translating and optimizing to produce
the assembly code of the target computer.
This makes hand optimization of critical
sections possible.

C (Z80, 8080): $250.00
C (8086): $500.00
C (Z8000): $500.00
Manual Only: $ 15.00

Japanese Distribution:

ASR Corporation

3-23-8, Nishi-Shimbashi, Minato-Ku

Tokyo 105, Japan

Tel. (03)-437-5371 -
Telex. 0242-2723 3 )

radernark of the Be
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Photo 2: The Tufts Interactive Communicator, developed in 1972, was an early scan-
ning communication device. It employed all TTL circuitry and used a dedicated 5-inch
monitor to display 1024 characters.

In earlier work in our laboratory,
we used the scanning method for a
single-switch communicator. The
Tufts Interactive Communicator
(TIC) was a stand-alone, single-pur-
pose device that presented the alpha-
bet in a sequential fashion. The user
faced a keyboard that had a back-lit
array of seven rows of eight entries
(see photo 2). The TIC highlighted
the array row by row from top to
bottom. The user selected a row by
hitting a single switch. The TIC
responded by then highlighting each
entry in the row from left to right.
The user hit the same switch a second
time to choose an entry as it was of-
fered. The chosen letter was then
shown on an accompanying video
display (32 characters by 16 lines).

Using the HHC

In developing the HHC as a com-
munication device, we used both the
direct-selection and scanning
methods. Additionally, we worked
within three design constraints. We
would use commercially available
components. No custom-fabricated
circuits would be considered in the
initial work. The purchase price for
the components would not exceed
$2000.
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We purchased two additional
pieces of hardware, a Votrax
Type-'N-Talk for speech output and a
digitizing tablet from Houston In-
strument for use as an input device.
All of our programs, which were
written in BASIC, shared the follow-
ing elements:

e e ——
The purchase price for
our communicator
could not exceed
$2000.

eUser input: Each implementation
has an input handler that recognizes
some action of the user as a selection.
e Message array: The user’s responses
are directed to the selection of a char-
acter, word, or phrase. The arrange-
ment of those units is called the
message array. This array is generally
a two-dimensional matrix whose
units can be described with a row and
a column number.

e Control selection: In addition to
those units that are part of the user’s
message, additional units are de-
signed to control functions necessary
for the device to operate. For exam-
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ple, one unit in a system with speech
output would correspond to a com-
mand to send the output to the voice
synthesizer.

e Message buffer: When the user
selects a message unit, it is stored in
the message buffer. Many of the con-
trol functions (e.g., display) operate
on this buffer.

®Message output: The message
selected by the user is used to. com-
municate with another person. There-
fore, it is desirable to have a flexible
output scheme that will closely im-
itate normal communication (e.g.,
speech output, printed copy).

We have developed three imple-
mentations of the HHC as a portable
communication device; a scanning
comrmunicator, a direct-selection
communicator using a keyboard, and
a direct-selection communicator us-
ing a digitizing tablet. We will treat
each of the three methods separately
before returning to a general discus-
sion,

The Scanning Communicator

Our first effort involved duplicat-
ing the function of the TIC on the
HHC through a software emulation.

We needed hardware to display the
8 by 7 array of selections and to pro-
vide a single-switch input and a way
to output the user’s message. We used
the LCD to display the array of selec-
tions. The major drawback to this im-
plementation is that only one row of
characters can be displayed at a time.
(This was not a severe limitation, as
we will explain later.) We used the en-
tire keyboard of the HHC as the
single-switch input so the user can hit
any key (with a few exceptions) to
signify a selection.

We used two output modes. For
visual output, the LCD displays the
user’s message. The addition of a
Votrax Type-'N-Talk provides syn-
thesized speech of the user’s message.
The Votrax is connected to the HHC
through the RS-232C peripheral. A
printer would also be desirable, but
that peripheral was not available to
us when we wrote this article.

We used only one noncommercial
piece of hardware in this configura-
tion. Because certain keys on the
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Alspa ompute

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 a 4 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.

«eCorvus and Corviss Constellation are trademarks of CORVUS SYSTEMS, 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

m A'Is-pa Computer, lnﬂ

MORE THAN OUR NAME IS UNIQUE
300 Harvey West Blvd., Santa Cruz, CA 95060 (408) 429-6000
Circie 20 on inquiry card.

“CP/M is a trademark of DIGITAL RESEARCH, INC.
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TO BECOME THE LEADER
IN TERMINALS, TELEVIDEO
HAD TO GIVE YOU MORE.

WE'RE STILL GIVING YOU
MORE WITH OUR NEW
SMALL BUSINESS COMPUTERS.
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In three short years, TeleVideo
became the number one independent
supplier of CRT terminals in a very
competitive marketplace.

We did it by designing and build-
ing terminals with more performance,
reliability, features and functions than
the competition.

But at a lower price.

Now TeleVideo has entered the
even more competitive microcomputer
marketplace. And we intend to
repeat that success with the same
basic philosophy:

By providing big system perfor-
mance and features. And TeleSolutions

a hardware/software package
that includes word processing and
financial planning software programs.

For a price lower than many of the
low performance personal computers.

TELEVIDEO’S TS 802
AND TS 802H.
THE COMPUTERS THAT
GIVE YOU MORE.

The TS 802 is TeleVideo's lowest
priced computer.

Yet it gives you many more of the
important features found only in
larger computers costing much more.

+ Like modular design for easier
maintenance.

« High speed Z80A microprocessor
with 64K bytes of RAM main memory

—enough memory to handle most
business applications.

* The CP/M operating system,
which is included at no additional cost
to give you access to more micro-
computer software programs than any
other operating system.

» An upward growth path through
a unique multiple processor, building
block architecture.

* Dual 5% inch double density
diskettes with a million bytes of
unformatted storage capacity.

+ A high resolution, non-glare
video screen with detached key-
board —just two examples of our
innovative, ergonomic computer

design.
« Two R232C serial
ports for a printer
and modem.

> s“'@

« And a high speed port for plug-in
expansion to a larger multi-user, multi-
tasking TeleVideo computer system.

+ But suppose you need more stor-
age. TeleVideo's next model up, the TS
802H, gives you all the same features
of the TS 802. But instead of two floppy
diskettes, it uses one floppy diskette
and a 5%-inch Winchester hard disk to
give you 9.6 million bytes of unfor-
matted storage capacity —nearly 10
times the storage for only twice the
price.of the TS 802.

COMPUTERS THAT GROW
AS YOUR NEEDS GROW.

The TS 802 and TS 802H are more
than just single-user, stand alone com-
puters.

When it's time to expand, simply
plug them into TeleVideq's more pow-
erful TS 806 or TS 816 multi-user,
multi-tasking systems. The TS 802s
then become intelligent, fast response
satellite stations.

And because each has its own
CPU, there's none of the degradation
of throughput and contention for a
single CPU that slows down the typical
shared system. Each user maintains
full processing capability in a shared
file environment.

With TeleVideo, there's no obso-
lescence. Because of the unique multi-
CPU architecture and TeleVideo's
multi-tasking software, the TS 802s do
not have to be replaced as your data
processing needs grow.

TELESOLUTIONS.
THE SOFTWARE PACKAGE
THAT GIVES YOU MORE.

Instead of offering you just a business
microcomputer, TeleVideo is offering a
computer and software package
called TeleSolutlons And instead of
offering you just any soft-
ware, TeleSolutions™
offers you the
b most popular,
&3 most versatile
W software:
MicroPro's®
4. word proces-
o sing WordStar™
and business
I planning
, CalcStar™
Whether you
own a small
business, manage a
department in a company,
or are your organization's DP manager,
the combination of TeleVideo com-
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puters with WordStar and CalcStar
gives you the quality text editing and
financial planning help you'll need.

If you do require more software, our
CP/M operating system allows you
to choose from the widest variety of
microprocessor software.

When you buy either the TS 802
at $3,495* or TS 802H at $5,995}
TeleVideo includes WordStar and
CalcStar for a special price of $500 —
a savings of nearly $300.

WORLDWIDE SERVICE.

TeleVideo's small business computers
are serviced by TRW's nationwide
service network, and by distributors
around the world.

THE BETTER BUSINESS
SOLUTION?

PROVE IT TO YOURSELF.
Before you begin evaluating business
computers make a list of what you'd
like one to do for you. Then bring that
list to one of TeleVideo's computer
dealers throughout the world. Sit down
at a TeleVideo® computer. Study the
TeleSolutions Package. Even try another
computer. Compare the features, the
functions, and the performance.

And compare the price.

We don't think you'll find a better
business solution than TeleVideo and
TeleSolutions.

For details and the address of your
local distributor call toll free 800-
538-1780. And in California call
415-745-7760.

wlelevideo

TeleV1deo Systems, Inc.
Dept. 610B

1170 Morse Avenue
Sunnyvale, CA 94086

Please send details on TeleVideo computers
and TeleSolutions to:

NAME

COMPANY

ADDRESS

CITY ==

STATE ZIP

I
I
I
I
I
I TITLE
I
I
I
I
I

PHONE #( )

TeleSolutions™ 1s a trademark of TeleVideo Systems, Inc
WordStar™ and CaleStar™ are trademarks of MicroPro
International Corporation
P/M is a registered trademark of Digital Research Inc
*Prices are suggested retail excluding applicable state
and local taxes — Continental US A_, Alaska and Hawaii
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Northeast Regton 617/369-9370, Eastern Region 212/308-0705: Southeast Region 404/447-1231: Midwest Region 312/969-0112
South Central Region 214/258-6776, Northwest Region 408/745-7760, Southwest Reglon 714/752-9488; European Sales (Holland), 31-075-28-7461


www.americanradiohistory.com

Photo 4: The optimized scanning array of the TIC is arranged according to the frequen-
cy of letters in the English language.

SR (Scan rate): allows the user to
alter the rate at which information is
displayed on the LCD. In the case of a
disabled person, this control is essen-
tial to optimization of the user’s per-
formance.

BP (Beep): causes the HHC to make
an audible beep. This allows the user
to gain someone’s attention easily.

The revised design we are now
working on will include these im-
provements:

e User programmability: Including a
user vocabulary makes a communica-
tion aid a personal device. The 8 by 7
matrix does not leave much room for
user vocabulary after the basic alpha-
bet and control commands are added.
We have two alternatives: to make
the array larger (e.g., 10 by 10) or to
layer the scanner so that the user can
switch levels. By offering a large
number of selections, a program-
mable user vocabulary could greatly
enhance the potential of this imple-
mentation.

o External switch: The keyboard as a
switch is not an effective input
scheme for every individual. Connect-
ing an external switch through the
RS-232C port (e.g., foot switch)
could take advantage of the bodily
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movement over which the user has
the most control.

@ Anticipatory scanning: Rather than
display the same 8 by 7 matrix to the
user every time, it is possible to
develop a scheme in which the device
offers the user a choice based on his
previous letter selection(s). For exam-
ple, if the user selected "Q,” the
device would then display “U” as the
first option. (The probability that “U”
would follow “Q” is high). This
scheme could significantly increase
the efficiency of the device for the
user.

Direct Selection Using a Keyboard

This configuration of the HHC is
easy to do. Simply described, a
direct-selection communicator uses
the keyboard of the HHC for message
entry. The necessary hardware is the
HHC main unit, the RS-232C adap-
tor, and the Votrax Type-'N-Talk.
Output is through the LCD and the
Type-N-Talk.

Because the keys on the HHC are
much smaller and closer together
than those on a conventional key-
board, we had to implement a
keyguard. We designed one to fit
over the HHC keyboard that would
help prevent the user from making
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false entries that could impede the
communication rate, Initially, we at-
tempted to use Plexiglas, but we
found that the drilling necessary to
make the sheet fit the square keys of
the HHC was extremely difficult.

Finally, we used the telecomputing
overlay that comes with the RS-232C
peripheral. This is a thin vinyl die-cut
overlay that fits over the keyboard
and changes the legend to the
equivalent of a teletypewriter key-
board. The overlay was originally
designed to fit so that the keys would
stick through and project above it.
Our modification used %-inch-thick
double-stick tape placed between the
rows of keys. We placed the overlay
on the tape to elevate it to a level even
with the top of the keys.

The HHC now has a flat surface.
When a finger hits between two keys,
neither key is pushed, because the
overlay, supported by the double-
stick tape, cannot move. When a key
is hit directly, the vinyl dimples down
and allows the key to be pushed. This
modification provides a workable
keyguard without expensive altera-
tion.

To operate this device, users type a
message at the keyboard. As they
type, entries appear on the LCD of
the main unit. The assignable-
function keys serve as command units
to enable them to output the message
to the voice synthesizer and clear the
message buffer. The drawback to this
implementation is that the keyboard
is small and many disabled in-
dividuals might have difficulty mak-
ing accurate selections despite the
presence of a keyguard.

Direct Selection Using a Tablet

The wusefulness of the direct-
selection communicator is restricted
by its small keyboard. To overcome
this limitation, we decided to use a
digitizing tablet from Houston In-
strument as an input device.

The digitizing tablet has an
11.5-inch-square active area and out-
puts the coordinates of the cursor
through an RS-232C port. The device
has several operating modes that in-
clude single-point digitization and
continuous digitization. The tablet is
easily connected to the HHC with the
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Give Your Computenr
The Graymatter '

Storag yﬁbms T&Wuf'Pm
i st broken the price barne( %

Systems the manufacturer of the Graymatter,
knows you have been waiting to enjoy the exten-
sive benefits of a hard disk Mass Storage System
on your computer and believes you have waited
long enough for the right price and product. Now
you can have:

e Faster Data Access

e Greatly Increased Data Storage

e Complete File to File Reporting

¢ Faster Data Processing

e And a System that Expands with You

All of this and much more at a price you will never
see again in 1982. That's right, IQ Systems and
your Authorized Graymatter Dealer have teamed
up to offer you the deal of 1982. They're not offer-
ing you just the Graymatter 5 at the unheard of
price of $1895.00 ($100.00 below suggested retail)
BUT . . . they're also going to include a Transparent
Adaptor Interface Kit so you can integrate the
Graymatter into your system for FREE. That's right!
a kit worth up to $200.00 for FREE! An incredible
total savings of up to $300.00 from the already
lowest price Mass Storage System on the market
... if you act NOW!

Meet At Last!

: ﬁ"}: THIS OFFER EXPIRES ON SEPTEMBER 18, 1982
L Ty iy

mwe Th o GRAYMATTER Coupon™ ———

Give IQ Systems a call at 1-800-432-7257 (within California), or 1-800-854-0561 (nationwide), (toll
free), ask for extension 915 and get the name and address of your local Authorized Graymatter
Dealer. Clip out the coupon (you must have it to get the price) and take it to your Graymatter Dealer.
Give him the coupon and get your Graymatter 5 for $1895.00 and your FREE Adaptor Kit. If you
have any trouble, give |IQ Systems a call at the 800 number and after asking for extension 915 give
the operator our name, phone number, and the problem you are having.

THIS OFFER EXPIRES SEPTEMBER 18, 1982

Adaptor Kits Available for Most Personal Computers
Ask Your Dealer for a Complete List
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Photo 5: A Houston Instrument

R e

Digitizing Tablet is added to the HHC and

Type-'N-Talk to allow for an expanded and flexible keyboard.

Photo 6: Jim Viggiano, a nonvocal consumer consultant at Tufts-New England Medical
Center, demonstrates his method of communicating using his index finger on the
language board. The keyboard arrangement is the WRITE-400 system of language
clusters.

RS-232C peripheral. Message output
is accomplished by the LCD and the
Votrax Type-'N-Talk. This con-
figuration appears in photo 5.

A 12 by 12 matrix of character and
word selections is overlaid on the
digitizing surface. To operate the tab-
let, the user holds the digitizer pen
and touches the desired unit, which
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appears on the LCD for user verifica-
tion. A potential for greater com-
munication rates exists because the
user does not have to wait for the
selection to appear as in the scanning
system. He only has to pick it out of
the array by touching the tablet.
Naturally, the user of this device
must have greater motor control.
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Figure 2: An optimized direct-selection ar-
rangement for the alphabet using the
relative frequency of letters to place them
in concentric circles around the space.

We decided on a 12 by 12 arrange-
ment, but that is only one of many
possible layouts. The digitizing tablet
has a resolution of 100 targets to the
inch. Under software control it is
possible to select layouts that include
small or large targets and even arrays
of targets with mixed sizes and
shapes.

The same sort of array-optimiza-
tion scheme that we used in the scan-
ning method can also be used in direct
selection. The typical disabled person
may use only one finger or a head-
stick, so the standard typewriter
layout is inefficient. Because a space
is the most commonly used “charac-
ter,” it can be located in the center of
the keyboard. An optimized key-
board design can be completed by ar-
ranging the characters around the
space in concentric circles or squares.
The more frequently used characters
will be placed closer to the center.
Figure 2 provides an example of this
implementation for an 8 by 7 array.

The designer of any communica-
tion system must choose the char-
acters, words, or phrases that will ap-
pear iri the array. While this choice of
units is dependent on many things,
the most important factor is the size
of the array. The scanning-com-
municator array was not much larger
than the size of the alphabet. In the
direct-selection tablet communicator
the array is 144 elements, which gives
us much greater flexibility in our
choice of units. Instead of an alphabet
and word scheme, we chose the
WRITE system, developed at the
Rehabilitation Engineering Center by
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I For top quality performance from

| your computer, use the flexible discs

| known for memory excellence. Now, buy

a specially marked box of 10 Memorex®
5%" mini flexible discs and we'll send you

| an additional mini disc FREE.

l FeaturesTike our uniquely sealed

| jacket and protective hubring make our  (In California (408) 987-1893) today. Buy

| cleans the ultra-smooth disc surface

‘I

____TtQLmanQe and reliability.

" while in use. It all adds up to better per-

Our proprietary high density media

| formulation and 100% error-free certi-
fication guarantee reliable performance
linall single ordouble density applica-

| Circle 292 on inquiry card.

orex Corporation
a registered trademark of Memorex Corporation.
December 31, 1982. Offer good only in U.S.A.

tiéns. 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

a box of 10 flexible 5%" mini discs. Then

_send the coupon in the boxto Memorex

for your free minidisc. It's that simple.
____It'sagreatwaytoimprove your
memory and get a big bonus in computer

_performance.

A Burroughs Company
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Dr. Cheryl Goodenough-Trepagnier. Listing 1: MBASIC program for the scanning configuration of the HHC.
It consists of a statistically derived list

of the most commonly occurring 5 REM DATA FOR DISPLAY ARRAY
letter clusters in the English language. 10 DATA '' ' 1 g un "won

, , , R ll’" D ll’" U ll’ll V ll’" ? 11
(Photo 6 shows the language clusters 15 DATA " T ", o ", 1" KM, nn "
on the dig.itizing table.t.) ) 20 DATA " N n” ng MM Ep NNy oy n: “BP n: "SR n:n ’: 1"
The rationale for this system is that 25 DATA ™ H ™, C ", P "M gum o nn _non g oo
it provides a set of language units that 30 DATA "M "," W '"," Q "," 0 " 1 mtg g " w4 on
will produce all English words by 35 DATA " B n’n Z n’n s n:n 5 n:n 6 ll:ll n:n 8 n:n gn
means of the lowest possible number 40  DATA "'CL ","<~ ","<W ","Sp ","DS "," & " w (v w ) n
of selections. For example, in an 45 REM DATA FOR MESSAGE DISPLAY ARRAY
alphabetic system the average num- 50 DATA " n’nEn’nAn’an’nDn’nUn’nvn’n?u
ber of selections per word is 5; in a 55 DATA "'T", "O","I","L", "G","K, """, " "
WRITE-400 system, the average num- 60 DATA "N" s "S","F II’IIYII’ "X", m 1", "12", AL
ber of selections per word is 1.54. 65 DATA "H", "C", npn . "y s n+n’ LU n/n’ (]}
The control selections implemented 70  DATA "M","W","Q',"0Q", "1™, "2, 13" 1nyn
on the direct-selection communicator 75  DATA "B","z","g§", '"s5","e","7", "8","o"
include all that were used on the scan- 80 DATAA;'13", ')'14;2"15;',"16","17","*","( nomyn
ning communicator, with the excep- 85 DIM (8,7),B8(8,7
tion of the scan rate. 90  ATTACH 70 TO #2
Of the many ways to improve this 95 REM
system, user programmability is pro- 100 REM EXECUTABLE CODE
bably the most significant enhance- 105 GOSUB 555
ment that can be made. Because the 110 REM
direct-selection implementation hasa 115> REM THE FOLIOWING CODE LOADS THE TWO ARRAYS
much larger array than the scanning 120 REM A$ AND B$ WITH DATA
communicator, an individualized 122 FOR I=1 T0 7
user vocabulary is a more desirable 130 FOR J=1 10 8
feature. In addition, programmability iZ 5 READ A$(J,1)
would enable the user to select the O NEXT J,1
. R 145 FOR I=1 TO 7
size of the array. The array size is 150 FOR J=1 TO 8
ultimately dependent on the user’s
o . 155 READ B§(J, 1)
motor-control ability. Because in- -
.. N 160 NEXT J,I1
dividual abilities vary significantly, 165 REM
no single configuration can optimize ;4 gpy  THE FOLLOWING CODE WILL EXECUTE A ROW
every user's communication speed. 175 REM SCAN AND TESTS FOR A KEYBOARD ENTRY
BASIC Implementation 120 XLAST= PEEK(518)
We wrote all three implementa- i‘ 8§ g{:{mn"i‘ BUFS
tions in the supplied MBASIC lan- 185 FOR I=1 TO 7
guage using information from the 195 FOR J=1 TO 8
HHC's reference manuals. (See listing
: X . 200 PRINT AS4(J,1);
1 for the scanning configuration pro- 205 NEXT J
gram.) Along the way, we discovered 210 PRINT
it was not possible to use the INPUT 212 IF PEEK(518}<>XLAST GOTO 240
or GET commands to look at the key- 215 NEXT I
board because both of those com- 5,0 o0 185
mands wait for an input before pro- ;55 pgm
ceeding to the next command. Witha 330 ReM THE FOLLOWING CODE EXECUTES A COLUMN
scanning arrangement, the display 235 REM SCAN AND TESTS FOR A KEYBOARD ENTRY
must be changing while the device 240 yYLAST=PEEK(518)
waits for an input. Therefore, to im- 245 PRINT
plement a keyboard scanner we had 350 FOR J=1 TO 8
to use the keyboard buffer. The key- 255 PRINT A$(J,I);
board-buffer pointer will change any 260 FOR L=l TO WAIT
time a key is depressed. In the pro- 265 NEXT L
gram in listing 1, PEEK(518) rep- 270 1IF PEEK(518&,<>YLAST GOTO 315
resents the value of this pointer. 275 NEXT J
There is a major disadvantage to 280 PRINT Listing 1 continued on page 182
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CHARIT SMARITS

Computer Graphics To Get To Know Your Business Better.

GRAFTALK IS POSITIVE PERFORMANCE SOFTWARE, DESIGNED EXPLICITLY FOR THE BUSINESS USER,
THAT TURNS YOUR MICROCOMPUTER INTO A GRAPHICS STUDIO.

A fully interactive graphics packaqge, GrafTalk can produce a wide mix of visuals
from your business data that could be vital to the efhicient functioning of your
day-to-day operations. Productivity reports, profit trends, budget projections,
absentee reports, office expenses, sales curves——every business pattern

obscured in hard figures can be projected into a visual display for
your sharper review, understanding and response.

GRAFTALK ADDRESSES THE JOB, NOT THE COMPUTER SCIENCE!
GrafTalk functions as a business tool, not a computer adjunct.
You don’t have to know the intricacies of computers to use
GrafTalk effectively. The programming has been done. You just put
it to good business use by commanding the production of the BAR,
PIE. LINE OR SYMBOL charts that describe and illustrate your
“business activity. The job is done!

GRAFTALK TAKES COMMANDS
...in the way YOU want to give them—in straightforward English-like
language! And it takes your commands either directly from your
microcomputer or from a disk file. it's your option.

Whether you are a tender foot or a veteran in
microcomputer lore, you can produce
sophisticated graphics with a few
simple, direct commands. As your
experience grows you can
choose to use many of
GrafTalk's more than
100 commands to ac-
complish a wide
range of visual
functions which
are fully de-
tailed in our
manuals.

Lijeboat Associates Liteboat Associales. Lid

1651 Third Avenue PO Box 125

New YOrk. New York 10028 London WC2H 9LU

Tel - {212} 860-0300 United Kingdom

TWX: 710-581-2524 (LBSOFT NYK)  feiephone 01-836-9028 Pl 1)
li' l ci ' Telex 640693 (LBSOFT NYK) © Teiex: 893703 (LBSOFTG) Telex. 621

World's foremost software source.

GrafTalk works with most
CP/M™ systems and most
popular graphics devices.
Also, optional full-color sup-
port is available for use with
color terminals, printers or
plotters.

Contact Lifeboat Associ-
ates which brings you
GrafTalk and 200 other pro-
grams suitable for use in
professional programming
and personal environment.

CP/M is a REGISTERED
TRADEMARK of Digital
Research

Liteboat Associates. GmbH

leerber%suasse 9
Posttach 25!

Intersott. GmbH Liteboat. Inc
Schiossgarienweg § $-13-14 Shiba

CH 6330 Cham. Switzeriand 08045?5mamn366w“(;‘ermany Minato-hy. Yoh]o 10% Japan
- 56-4101

Telephone. 042

Teiepnene 089- Telephone 03-

Teiex' 865265 (MICO CH) Tetex 521 3643 (1SOFD) Teiex 2423296 (LBITYQJ)

Circle 266 on inqulry card.
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developing flexible input schemes
from a BASIC-based system: the key-
board buffer is the only HHC device
that can be programmed easily from
that language. Unfortunately, the
status of peripheral devices such as
the RS-232C interface is hidden from
BASIC. Because the peripheral
devices lie in the same address range
as the MBASIC ROM, you must
switch banks to access those
peripherals. This can be done only
from a SNAP program.

Realizing Full Potential of HHC

We believe communication aids
can be successfully developed on the
HHC through the use of SNAP. In
addition to SNAP’s greater accessibil-
ity to the HHC's unique memory ar-
chitecture, it offers the advantage of
greater execution speed and smaller
memory requirements.

Although you will never be able to
program directly in SNAP on the
HHC, a SNAP-based development
system on the market includes emula-
tion software to run on an Apple IL.
This development system (available
from Friends Amis Inc., 505 Beach
St., San Francisco, CA 94133) allows
the programmer to create and debug
programs on the Apple I and then to
burn PROMs that are placed inside
the main HHC unit. Because the
Panasonic machine does not have a
disk storage system yet, PROMs are
an ideal storage system.

Using a SNAP-based system would
also make way for the expansion of
the HHC’s usefulness to the disabled
individual. We are now focusing on
having the HHC operate in two
modes. The first mode, which has
been the topic of this article, is the
operation of the HHC as a personal
communication device. The second
mode would incorporate the three in-
put strategies (e.g., scanning) into the
actual operation of the HHC. This
mode would give the disabled in-
dividual an opportunity to operate
the HHC as a personal computer.
This strategy clearly presents the
greatest potential for using a personal
computer as a rehabilitation aid and
comes closest to our ultimate goal of
eliminating the need for special-pur-
pose devices.®

182  September 1982 © BYTE Publications Inc

Listing 1 continued:

GOTO 245

285
290
295
300
305
310
315
320
325
335
340
345
350
355
360
363
365
370
375
380
385
390
395
400
405
410
415
425
430
435

T 440

445
450
455
460
465
470
475
477
480
495
500
505
510
515
517
520
525
527
528
530
535
540
545
550
555
560
565

REM
REM
REM
REM
REM

IF

THE USER HAS MADE A SELECTION
THE FOLIOWING OODE DETERMINES
A CHARACTER OR A COMMAND. IF
CHARACTER THEN THE MESSAGE IS
LEN(BE(J,I)=2 GOTO 355

BUF $=BUF $+B4 (J, I)
N=N+1
GOTO 180

REM

IF IT WAS
IT WAS A
DISPLAYED

REM THE FOLLOWING CODE EXECUTES THE COMMAND

REM

SELECT IONS

COM=VAL(B$(J,1))-10
ON OOM QUSUB 375,515,400,450,470,435,420
PRINT

GOTO 180

REM

BEEP(BP) SUBROUTINE

FOR I=1 TO 5
PRINT CHR$(7)

NEXT I
RETURN
REM CLEAR SUBROUTINE
BUF$=""
N=0
RETURN
REM DISPLAY SUBROUTINE
RETURN
REM SPEAK SUBROUTINE
PRINT #2 ;BUF$
RE TURN
REM BACKSPACE SUBROUTINE
BUF $=LEFT$ ( BUFY ,N-1)
N=N-1
RETURN
REM BACKWORD SUBROUTINE
C$=RIGHTY(BUF$,1)
IF ¢$="" GOTO 505
IF C$="" GOTO 505
BUFS =LEFT$ (BUF§ ,N-1)
N=N-1
GOTO 470
RETURN
REM SCAN RATE CHANGE SUBROUTINE

XLAST=PEEK(518)
PRINT

FOR I=1 TO 10
PRINT I;" ';
FOR L=1 TO WAIT
NEXT L

IF

PEEK(518)<>XLAST GOTO 550

NEXT 1

PRINT.

GOTO 517

POKE 535,1
WAIT=145+(PEEK(535)%200)
RETURN

END

www americanradiohistorv com
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THE MULTI-USER FRIENDLY 256K MEMORY BOARD WITH

No Compromise in Performance

O Main-frame type memory mapping
for optimal BANK SWITCHED
applications or 24-BiT extended
addressing

3 Operates in any S-100 System
IEEE /696t or non IEEE

O DMA operation fully supportedt

{0 8/16 data transfer protocolt

O Up to 6 MHZ with no wait states; Up
to 10 MHZ with automatic wait state
assertion

O Parity error detectiont

[ Double parity in 16-BIT operation

No Compromise in Features

O Al memory /refresh cycle timing is
generated ON BOARD providing easy
CPU independent characterization

O Ideal for use with the new generation
of operating systems: CP/M-80™*
CP/M-86™* MP/M-117* MP/M-867*
OASIS™** UNIXT™**

Circle 278 on inquiry card.
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H ANATIONAL COf
MACROTEL

No Compromise in Quality

[ Multilayer board and bus signal
filtering for noise-free operation

O Thorough 100% final test and burn-in

No Compromise in Versatility

3 Manual provides source listing and
complete installation guide for
MP/M-I1™* BANK SWITCHED
multi-user applications

O For the CP/M-2.2™* user:
Manual includes implementations of
"Virtual Disk" for solid state disk /file
applications

No Compromise in Customer
Support

0O Comprehensive technical manual

O User hot-line

O Full one year parts and labor warranty
+In accordance with IEEE-696 standard

Registered trademarks of: “Digital Research.
**Phase . and “**Bell Labs.
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ORDER NOW
C F F 1 0§ KB & F
(213) 887-5737
If you wish, send a check or
money order for $1,379 (in
California add 6% sales tax
where applicable).

Manual available at $25.00 each
refundable with order.

MACROTECH International Corp.,
22133 Cohasset St., Canoga Park,
California 91303
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-

MACROQOTECH International Corp.,
22133 Cohasset St., Canoga Park,
California 91303
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Performance,
quality,
CUHELTHILA

CompuPro delivers results in the toughest business, industrial, and
scientific computing environments. Backed by a one year limited warranty
(two years for boards qualified under the Certified System Component
high-reliability program), CompuPro system components are the leading
choice of systems integrators world-wide.

When you depend on your computer, choose a computer on which you
can depend: IEEE 696/S-100 from CompuPro.

ompuPro

CompuPro division, Godbout Electronics, Oakland Airport, CA 94614-0355.
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Disk ControllersiSub-System

Dual Floppy Disk Sub-System. Two Qume DT-8s provide over 2,400,000 bytes of storage. With
enclosure, Disk 1, power supply, and software: CP/IM® 2.2, CP/M-86, SuperCalc-86, dBasell! $3295.

Disk 1. High speed DMA floppy disk controller. $495, $595 CcSscC.
Disk 2. High speed DMA hard disk controlier for SA4000/F2300 interface. $795, $895 CSC.
Disk 3. High speed DMA hard disk controller for SA1100/ST506 interface. Avail. Q4.

CPUs
CPU 8085/88. The original dual processor board runs 8 and 16 bit software. $425,$525 CSC.
CPU Z. High speed Z80 board. $295, $395 CSC.

CPU 86I87. 16 bit CPU; provision for 8087 math co-processor. $695,$850 CSC. 8087: list $300,
factory installed option.

CPU 16032. Provision for MMU and math co-processor. Avail. Q4.

Static 12 MHz Memory

RAM 20. Extended addressing or bank select. RAM 20-8K: $210, $280 CSC. RAM 20-16K: $285,
$355 CSC. RAM 20-24K: $355, $425 CSC.RAM 20-32K: $425, $495 CSC.

CMOS Static 12 MHz Memory

RAM 16. 64K X 8 or 32K X 16 - works automatically with 8 or 16 bit systems. $650, $750 cscC.

RAM 1 7. 64K X 8; ultra low power. $599, $699 CSC.

RAM 21. 128K X 8 or 64K X 16 - works automatically with 8 or 16 bit systems. $1350, $1450 CSC.
RAM 22. 256K x 8 or 128K X 16 - works automatically with 8 or 16 bit systems. Avail. Qa.

M-DRIVE. The first ‘solid-state disk drive’ can increase operating speeds up to 3500%. 128K M-
DRIVE $1198, 256K M-DRIVE $2395.

interfacers

Interfacer 1. Two RS-232C serial ports. $249, $324 CSC.

Interfacer 2. Three parallel ports plus RS-232C serial port. $249, $324 CSC.
Interfacer 3-5. Five RS-232C serial ports (2 sync/async, 3 async). $599, $699 CSC.
Interfacer 3-8. Eight RS-232C serial (2 syncl/async, 6 async). $699, $849 CSC.

Interfacer 4. Three RS-232C serial ports, one parallel port, one Centronics/Epson parallel port.
$395, $495 CSC.

High-Performance Motherboards
6 Slots, $140, $190 CSC; 12 Slots, $175, $240 CSC; 20 Slots, $265, $340 CSC.

Other Computer Products
MPX 1. Multi-user system front end processor with 16K on-board RAM. $649, $749 CcSC.

Enclosure 2. With shielded/terminated 20 slot motherboard, power supply, fan, dust filter, rugged all-
metal construction. Desktop $825, rack mount $895.

System Support 1. Clock/calendar; RAM/ROM/math processor options; RS-232C serial port; interval
timers and interrupt controllers; much more. $395, $495 CSC.

Documentation.
‘CompuPro Product User Manuals: 1975-1980°. 250 + pages. Softcover, $20.
‘CompuPro Product User Manuals, Volume 2’. 300 + pages. Softcover, $25.

‘interfacing to S-100/IEEE 696 Microcomputers’. By Mark Garetz and Sol Libes
Softcover,$15.

Individual technical manuals also available.

CPI/M, CP/M-86, and MP/M are trademarks of Digital Research. SuperCalc is a trademark of Sorcim Corporation.
*MPI/M 8-16 is CompuPro’s proprietary edition of MP/M-86 (V2.X), with XIOS by G & G Engineering for CompuPro.

For more information on high-level business, industrial and s