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DPU card with error-correcting
memory and controller cards

68000-Powered for tomorrow

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 CROMIXt Operating System. It's like
UNIX { 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 1/O processor
card.
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Powerful new micro.
Powerful software.

©

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. Hel'll fill you in on the many
more features that this outstanding and powerful machine
offers.

*CP/M is a trademark of Digital Research

TCROMIX is a trademark of Cromemco, Inc.
$UNIX is a trademark of Bell Telephone Laboratories

Cromemco-

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 ¢ (416) 964-7400

Tomorrow’s computers today
Circle 120 on inquiry card.
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conclusion of a six-part series that covers fundamental issues in
computer interfacing.

50 Computers, Fictlon, and Poetry by Kevin McKean /
Computer-generated stories and poems shed some light on the
complex process known as creativity.

60 Add Programmable Sound Effects to Your Computer
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effects.

76 Breaking the Jargon Barrler: Designing Programs for
Humanists by Ned Heite and Lou Heite / Two archaeologists
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understand.

108 Microcomputers in the Study of Politics, Predicting
Wars with the Richardson Arms-Race Model by Philip A.
Schrodt | A Pascal program helps predict the outcome of arms
races and other two-party conflicts.

138 Software Tools for Writers by Wayne Holder / Your
computer can take the tedium out of the process of writing and
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historical research methods and the teaching of history

178 Simulating Neighborhood Segregation by Edwin
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surprising insights into some of the forces that hamper integration.

208 Measuring Attitudes with a PET, A BASIC Program
That Finds Out How People Feel by David R. Heise / This
BASIC program gives microcomputer owners sophisticated attitude-
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250 Microcomputers in Cultural Anthropology, APL
Programs for Qualitative Analysis by Oswaid Werner /
Microcomputers on-site help the study of Navajo and other
cultures.
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priced Documentation, and Analiza Il by Jerry Pournelie /
An inveterate user of microcomputers expresses firm opinions on
hardware, software, and other subjects.
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and MS-DOS by Roger Taylor and Phil Lemmons /| An end user
and a system programmer examine the two operating systems
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360 uUsing the Model I/iif RS-232C Port by William Barden
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interface are solved and instructions are given for building a data
communications plugboard.

378 Programming the Critical-Path Method In BASIC by
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your screen to life with full ¢

and text. MicroAngelo featur

by 480 pixel graphics and 40 line b

85 character text displays. :

Save development time and overhead with
SCREENWARE™, SCION’s high level display 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-

-‘ ‘:1_ &

N I
ois th \e OEM's cholce because
s a poweriu selﬁ- contained graphics display
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 S-100 board.

SCION

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

Clrcle 343 on Inquiry card.
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Circle 135 on inquiry card.

SHOW VE
CRYPT CO.
FILEFIX DUMP CPL
GO IOBYTE pr*

MAGIC

FILEFIX"

THE EASIEST WAY TO
RECOVER LOST FILES

FILEFIX UNDELETES files in your CP/M
directory (data In the actual files are
not altered.)

o With FILEFIX you may view your CP/M
directory block allocation map.

e Display your files in short form -
including ERASED files.

e Display your files in long form with
block and sector status.

e Display your disk status completely.

With FILEFIX its easy to PROTECT a fle
and CLEAN erased files or FORGE mutt-
ple user links to the same file.

FILEFIX is easy to use by both the novice
and the experienced CP/M user.
Your FILEFIX disk will not only allow you
to recover erased files in the directory;
several utilities are provided which allow
you to SHOW texifiles one screenful at o
time; ENCRYPT files with a one or two
letter password; COPY files; RENAME
files; VERIFY files and more.

FILEFIX Is $100. and works with CP/M 2.2

CP/M is a trademark of Digital Research.
FILEFIX™™ is a trademark of Atan R. Miller, PhD.

SEE YOUR COMPUTER DEALER FOR MORE
DETAILS, OR CALL DIRECT.

SOFTARE
SOFTNARE
DIGITAL MARKETING
DIGlTAL AARKETING™

DIGITAL MARKETING CORPORATION

2670 Cherry Lane * Walnut Creek, CA 94596
(415)938-2880 * Telex 17-1852 (DIGMKTG WNCK)

The Briefcase

Computer Market
Heats Up

by Chris Morgan, Editor in Chief

Last April I predicted that “within two years the market will be flooded with
portable computers having built-in screens of every size and shape.” My
prediction is coming true sooner than I expected. Several machines on the
market now feature flat-screen displays; the most heralded is the Compass
computer from Grid Systems in Mountain View, California. The Compass has
many fascinating features. At $8150, though, it’s in the premium class. But
some competitively priced machines have sprung up as well. This month Il
examine some of the new briefcase computers.

Diverse in price, size, and quality, these new briefcase computers have at
least one thing in common: they use a flat screen rather than a cathode-ray
tube to display characters. Several technologies exist for building flat-screen
displays, but the two that currently dominate the field are liquid-crystal
displays (LCDs) and electroluminescent displays. (The Osborne 1 computer,
though it qualifies as a portable computer because of its size, uses a conven-
tional 5-inch CRT.)

Liquid-crystal displays can be found in the IXO Telecomputing System
(featured on the April 1982 BYTE cover); the Epson HX-20 (April 1982 BYTE,
page 104); the Toshiba T100 (May 1982 BYTE, page 109); the Panasonic
Link —formerly known as the HHC (January 1981 BYTE, page 34); the Sharp-
manufactured Radio Shack Pocket Computer (January 1981 BYTE, page 45);
and several other models. The Grid Compass is currently the sole example of
an electroluminescent-display computer. (The display is manufactured by
Sharp in Japan.)

6

July 1982 © BYTE Publications Inc

Photo 1: Compass computer from Grid Photo 2: Teleram T-3000.
Systems.
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Of course Percom diskette drives for the IBM Personal
Computer fit right in. They fit right outside your Personal
Computer, too. And they're fully compatible, providing the
same full double-density storage capacity.

But just as important, Percom diskette drives also fit the
same high standards set by IBM.

At Percom we've been making disk storage systems
since 1977. We build quality, high-performance disk drive
systems. From proven design through quality inspections
that include 100% two-day operational tests. And Percom
dealer support ensures competent after-sale service.

So expect more from Percom. You won't be
disappointed.

Percom disk drives for the IBM Personal Computer are
available in 40-track single- and dual-head models, and 80-
track single-head models. Call or visit your independent IBM
Personal Computer dealer — and fit right in with Percom.
For the names of dealers carrying Percom products for your
Personal Computer call toll-free 1-800-527-1222.

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

PERCOM

PERCOM DATA COMPANY,
11220 PAGEMILL RD. ® DALLAS. TX 75243 e (214) 340-7081

IBM and 1BM PERSONAL COMPUTER are trademarks of International Business
Machines. Inc.
PERCOM Is a trademark of Percom Data Company, Inc.

Minimum system requirements are an IBM System
Unit with 16 Kbytes of RAM and 5'4" Diskette Drive
Adapter. Drive models supported depend on DOS
used. An optional cable available from Percom is
required for external (add-on) drives.

’-------------~

, Yes ... I'd like to know more about Percom diskette drives
for my "IBM Personal Computer. Rush me free literature.

f Send to: PERCOM DATA COMPANY. Inc.. Dept. 2-B01 I
l 11220 Pagemill Road, Dallas, Texas 75243 l
I name =L O A e v B l
g e [l
P sae |
] Zip - phone number =i |

| intend to add a hard-disk system to my computer (] yes [] no.'
A Y MAIL TODAY!

\--——--——----—,
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The
company

known for its
state-of-the-art
hardware,
now has

software
to match.

- with a minimum of keystrokes. interEdit features an
automatic paragraph indent, making it extremely
useful for intensive typing programs.

InterProof™ spelling checker and corrector is an
all-in-one utility. InterProof checks the words in any
text file against its 14,000 literal word dictionary, and
automatically corrects the word spelling.

InterComp™ source compare utility eliminates
time wasted reading and re-reading revisions. It's
ideal for word processing and programming
applications.

All ithaca InterSystems software runs on any
Ithaca computer system and on any Z-80 based
machine running CP/M-MP/M. You'll find that Ithaca’s
service after the sale is just as advanced as hard-
ware and software products. We believe in what we
sell and support our products ... after the sale.

For more information on these new software
products, just call 800-847-2088, : 7
or in New York State 607-257-0190.

Get the facts about Pascal
before you buy. Don't buy a Pascal
compiler until you've read “The Facts
About Pascal”. Call us for a free copy.

Uthaca
looteerSyystemns™

We think as fast as you do.

Ithaca InterSystems, Inc.
1650 Hanshaw Rd., P.O. Box 91, Ithaca, N.Y. 14850
TWX 510-255-4346

" Pascal/BZ, Pascal/Z, InterComp, interProof and InterEdit are trademarks of
Ithaca InterSystems, Inc.

®2-80 is a registered trademark of Ziiog, Inc.
© CP/M-MP/M is a registered trademark of Digital Research, Inc.

Circle 198 on Inquiry card.
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Photo 3: The T-3000's liquid-crystal display is the best around.
The characters stand out clearly against a light, nonglare back-
ground.

Although electroluminescent displays offer a superior
image, they consume a lot of power—so much that they
cannot be battery operated as can LCDs. So the other-
wise portable Compass computer has to be plugged into
an AC receptacle. The Compass, however, offers com-
pensations, such as a sophisticated custom operating
system and a simplified set of “modeless” commands that
let you, say, jump out of a word-processing program, do
some calculations, and jump back in with a minimum of
fuss. At present, the Compass is available to corporate
customers only; the first delivery is scheduled for
September. It will be available in quantity to consumers
some time in 1983.

A Good Portable Computer for Writers?

I do a lot of writing in remote places, and I've searched
for a battery-operated computer that will let me use
Wordstar, Magic Wand, or a similar word-processing
program to write articles, edit them, and relay them back
to the office via phone. None of the computers listed
above, including the Compass, completely fits my needs.
They don’t accept commonly available software, or they
are not truly portable. The Sony Typecorder doesn't
make it, either. The Typecorder is a portable, dedicated
word processor with a one-line LCD display. Unfor-
tunately, its editing function controls are awkward to
use, and only half a line of text can be displayed at once.
The Typecorder falls just short of being a really useful
product. A multiline display would help immeasurably.
And that brings me to another new electronic aid for
writers: Teleram’s new T-3000.

The Teleram T-3000
The T-3000, which will probably sell for less than
$3000, has all the right features. It’s small in size and

Circle 199 on Inquiry card. =emdp
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A computer system so advanced, the technalagy you nead later
is already here. And waiting.

The lthaca 525/800 gives you the ability to address
an almost unlimited number of applications in
business, scientific, and educational environments.

Its state-of-the-art hardware gives you a single or
multi-user 8-bit system in one machine that handles
5%" or 8" floppy and hard disks

It has a processor that's 50% faster than conven
tional systems. A unique Cache CP/M” - MP/M
system that'’s typically 500% faster. That's right,
500%. And up to 1 Mbyte of memory.

It has add-on capacity built-in now, ready to expand
when you're ready. There are no hidden costs to pay
for later. Everything you need comes with the

Ithaca 525/800. In fact, it could be the only system
you'll ever need

It's simply the finest price/pertormance Z2-80" based
system available. And it's here
now, waiting for your call

800-847-2088

N\ '
in newvorcse  UDDOCORYS(eco0os
(607} 257-0190 We think as fast as you do.
1650 Hanshaw Road, P.O. Box 91

Ithaca, NY 14850
TWX: 510-255-4346

CP/M and MP/M Digital Research. Inc ® 2-80 Zilog, Inc “ Ithaca 525/800 Ithaca InterSystems, Inc
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weight (13 by 9% by 34 inches, under 10 pounds); bat-
tery powered with rechargeable batteries; it has an
80-column by 4-line liquid—crystal display that tilts for
better visibility; it has built-in bubble memory with up to
256K bytes (the bubble memory emulates drive A in the
CP/M environment, thus letting the user run CP/M pro-
grams); 64K bytes of RAM; 4K bytes of ROM; a low-
power version of the Z80 processor; standard keyboard
with 16 function keys and a numeric keypad; and an RS-
232C interface. An office module is also available from
Teleram that lets you add a video monitor, up to four
5V-inch floppy-disk drives, printers, additional bubble
memory, and other peripherals.

Teleram, with headquarters in White Plains, New
York, has been manufacturing portable computer ter-
minals for reporters and writers for several years. On a
recent trip to the Teleram offices I auditioned a prototype
of the T-3000. Its most striking feature is the liquid-
crystal display. It's the best-quality LCD I've seen.
Characters stand out in sharp relief against a light, matte-
finish background. Readability is good even at 45 degrees
off axis. But the screen flips up during use, so angles
shouldn’t be a problem.

The keyboard layout is simple and logical, making it
comfortable to use. And with an overlay, the 16 function
keys could be used with word processors and the like.

As of this writing, Teleram plans to offer a variety of
software with the machine, including a word processor
{(Wordstar or equivalent), a spread-sheet program, and a
BASIC package (to be determined). The LCD acts as a
"window” onto a standard 80-character by 24-line screen.
Separate window and cursor controls let you move
around on the page.

The T-3000 uses lead-acid batteries (the same tech-
nology as car batteries) rather than the more common
nickel-cadmium batteries. Lead-acid batteries cost much
less, but cannot be allowed to discharge too far lest they
lose their recharging efficiency. To prevent this, the
T-3000 gives you two separate warnings when the bat-
teries get low. If you still fail to turn the machine off, the
computer then saves the current file and turns itself off.
The batteries should last for a minimum of five hours be-
tween charges, even longer when using a word processor
because word processing does not unduly exercise the
power-consuming bubble memories.

So it is possible to create a relatively inexpensive com-
puter with real word-processing capability. Teleram has
done an excellent job with the T-3000. I'll be using it over
the coming months, and I expect to write an update later
this year. By then there should be many more briefcase
computers on the market from both Japanese and
American manufacturers. I like the trend.®

Compare our price and performance.
Le Monitor is second to none!

“HICH PERFORMANCE

10 July 1982 © BYTE Publications Inc

Pi-Tech Limited

2 Douglas Pike
Smithtield, R1 02917
(401) 231-2080

TWX 710-381-8788

A complete line of monitors with
these outstanding features.

¢ 9" and 12" models
e Green or white

phosphor

e 80x24 character
display

o High resolution-800
lines. non-glare CRT

e | year warranty!

Dealer Inquiries
Invited

Q.1 Distributors
18720 Oxnard
Tarzana, CA 91356
(800) 423-5886

in CA (213)996-2252

Circle 307 on inquiry card.
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Cost effective answers to
floppy disk problems.

tors on the track. The result?
Additional data on the track
is immediately available.
Without the 80 millisecond
rotational latency normally
encountered. And similar
efficiencies occur with disk
writes. Sectors in the track
buffer are conditionally writ-
ten on the disk only if a new
track is accessed. And only
one revolution of the disk

is required.

Now, prices” All systems
listed are supplied with a
floppy disk drive, Disk Jockey
Direct Memory Access Con-
trolier, CP/M** 2.2 operating
system, power supply, fan,
cables, cabinet and Microsoft
5.2 BASIC.

Even lower prices. Morrow
Designs’ floppy disk systems
with Disk Jockey™ 2D control-
lers offer the same high qual-
ity at even lower prices. Now
without memory mapping!
Fast answers. See Morrow

DMA answers. Standard,
accumulator transfer floppy
disk controllers can stall your
microcomputer system’s
CPU for as long as 160 mil-
liseconds. Just to access and
transfer a sector of data to
main memory. If CPU pro-
cessing speed and system per-
formance are critical,you need
something better. That's
where Morrow Designs’ new
intelligent Disk Jockey DMA™
controller comes in. This new
breed of perpherial handles
both 5%" and 8" drives and
can read almost any format
in existence. Speed? Your
CPU runs at full tilt while the
DMA controller seeks and
gathers a sector of data.
How? Information transfers
to and from main memory
occur as “cycle steals” from
the system bus. And the
missing memory cycles are
transparent to the CPU total-
ling only two milliseconds
instead of the usual 80. Designs’ family of cost effec-
Build a buffer. Give the Disk tive floppy disk systems at
Jockey DMA a little extra memory and your system'’s per- your computer dealer. For a somewhat more leisurely
formance gets even better. The extra storage is used asa  answer, circle the reader service number below. For imme-
track buffer. So, whenever a sector on a new track is read, diate answers, phone us at (415) 524-2101.

the track buffer is automatically filled with the other sec-  LOOK TO MORROW FOR ANSWERS.

5% Inch Systems (formatted data) 8 1nch Systems (formatted data)
400,000 Bytes (1) Dual Sided 48 TPI Drive $ 995 500,000 Bytes (1) Single Sided Drive $1195
800,000 Bytes (2) Dual Sided 48 TPI Drive $1695 1,000,000 Bytes (2) Single Sided Drive $1975
800,000 Bytes (1) Dual Sided 96 TPI Drive $1495 1,000,000 Bytes (1) Dual Sided Drive $1495
1,600,000 Bytes (2) Dual Sided 96 TPI Drive $2495 2,200,000 Bytes (2) Dual Sided Drive $2575
OEM pricing available OEM pricing available
“Prices subject to change without notice MDRRDW DESIENS
Disk Jockey DMA and Disk Jockey 2D 5221 Central Avenue, Richmond, CA 94804
are trademarks of Morrow Designs (415) 524-2101

“*CP/M 1s a trademark of Digital Research.

Circle 271 on inquiry card. BYTE July 1982 11
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PRINTERS

o

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

............. 549.00

MX-80 FT
List: 745.00
MX-80 with GRAFTRAX .. 479.00

List 645.00
8141 SERIAL INTERFACE. 64.00

8150 SERIAL
INTERFACE . . . ...
WITH 2K BUFFER
8151 SERIAL
INTERFACE......... ...
WITH 2K BUFFER AND

Xon/Xoft PROTOCOL
8230 APPLE® CABLE....24.00
PARALLEL

8131 APPLE®

INTEREACE o v sms oo s u
PARALLEL
GRAPPLERINTERFACE
ANDCABLE: ........... 125.00
FOR APPLE™ , MX-80

{MUST have Graftrax). MX-80 FT,

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

IDS

PRISM PRINTER 132...1699.00

List: 1995.00
PRISM PRINTER 80 . .. .. 799.00
List: 895.00
PAPER TIGER 560G ... 1149.00
OKIDATA
MICROLINES4. . ... ... 1199.00
MICROLINE 83A.. ... ... 749.00
MICROLINE82A. ... ... . 499.00
MICROLINESO . ... ..... 365.00
C.ITOH

PROWRITER PARALLEL . 499.00
List: 845.00
PROWRITER SERIAL .... 650.00

List: 885.00
F-10 PARALLEL

MODEMS

HAYES

CHRONOGRAPH .. ... 199.00
List: 249.00

SMARTMODEM ... ... 227.00

MICROMODEM Il . ... ... 299.00

APPLE™

NOVATION

APPLE® -CAT.......... 325.00
List: 389.00

AUTO-CAT............. 213.00

................. 156.00

APPLE"

VISICALC® APPLE

DOS 3.3
List: 250.00
VISICALC® IBM 64K .... 158.00
List: 200.00
VISICALC® IBM 256K ... 190.00
List: 250.00
VISIDEX, iirvwwawescr o 5o 190.00
List: 250.00
WISIPROIT L S s a1 158.00
List: 200.00
VISITERM <ccivniinin s an 79.00
List: 100.00
VISITREND............. 249.00
List: 300.00
VASIFHIE S g st s v 190.00
List: 250.00
DESKTOPPLANI. . ... .. 190.00
List: 300.00
DESKTOPPLANMNI . . . ... 149.00
List: 250.00
VISIBACIKE 'vnis 2umy v - 599.00
INCLUDES VISICALC.
VISIFILE. & VISITREND,
VISIPLOT.
List: 700.00

F.:',’:"‘:'?f":_c,r;-;" T
TIME MANAGER . . ... ... 125.00
List. 150.00
TASC
APPLESOFT COMPILER. 150.00
FORTRANSO .......... 165.00
COBOLBO ysonssoew v+ 550.00
AL DS v s v s 105.00

MICROPRO

WORDSTAR. .. ......... 234.00
List: 375.00
CALCSTAR

PIE Writer . . ............
APPLE* WORD PROCESSOR

List: 149.95
APPLESOFT COMPILER. 145.00

CP/IM’

dBASE Il VERSION 2.3A . 529.00
DATA BASE MANAGEMENT

SYSTEM AVAILABLE
IN MANY FORMATS.

List: 700.00

FOX ] R
QUICKSCREEN. .. ... ... 129.00 -
List 149.00 —
QUTIL. ... ... .. 75.00 —
List: 99.00

MICROSOFT ——
BASIC80.............. 285.00 ————
BASIC COMPILER .. .. .. 315.00 ——n——
COBOLS8O............. 568.00
FORTRANSO .......... 345.00 —
muSIMP/muMATH. .. .. .. 215.00 ———
MACROS80 ............ 140.00
EYIONLET ::—‘
SPELLBINDER. ..... .... 299.00 =
List: 495.00 =
SPELLCHECK. ... . .. 225.00
List: 295.00
,- L e TN J r

WORDSTAR. . .......... 293.00
List: 495.00
WORDSTAR FORIBM ... 289.00
List: 495.00
SUPERSORT . .......... 168.00
MAILMERGE ........... 103.00
DATASTAR. ............ 235.00
SPELLSTAR............ 155.00
CALCSTAR ............ 199.00

APPLE"

VIDEX

VIDEOTERM
KEYBOARD ENHANCER. 105.00

MOUNTAIN —

MULTIIIO

INCLUDES: Z2-80 SOFTCARD.

16K RAMCARD, VIDEX

VIDEOTERM. and CP/M USER

GUIDE.
List: 775.00
Z-80 SOFTCARD .. .....
......... 150.00

16K RAMCARD

www americanradiohistorv com
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'O ORDER:

THE MICROHOUSE ORDER CENTER IS OPEN

9,00 Akd « 8:00 PM EASTERN TIME MONDAY

THROUWGH FRIDAY

CALL TOLL-FREE FOR ORDERS, PRICE

QUOTES, AND AVAILABILITY:

- réooszagen '
Micro

‘ omputer

: MICROLINE:

— MICROHOUSE OFFERS 24 HOUR COMPUTER
. SHOPPING WITH MICROLINE. MICROLINE IS
A COMPUTERIZED ORDER-ENTRY SYSTEM,
SIMILAR TO ACCESSING TIME-SHARING P /

ACCESS SPECIFIC INFORMATION ON OVER

—— SYSTEMS. MICROLINE ENABLES YOU TO
1000 MICROCOMPUTER HARDWARE AND

SOFTWARE PRODUCTS, IN ADDITION TO
NUMEROUS SUPPLIES AND ACCESSORIES.

— —___ MICROLINE GIVES YOU THE OPTION OF
i S ORDERING AS MUCH AS YOU WANT, AS
—_ e OFTEN AS YOU WANT. MICROHOUSE WiLL
— ———  PROCESS YOUR ORDER WITHIN 24 HOURS.
- ] ™
210508 1230 M’ cm

MICROUNE OPERATES AT 300 BAUD, 8 BITS,

NO PARITY, 1 STOP BIT.

STATES ADD AN ADDITIONAL $5.00.

ALL ITEMS SHIPPED UPS GROUND. OTHER

SHIPPING METHODS AVAILABLE UPON

BE CREDITED. OUTSIDE CONTINENTAL UNITED

- REQUEST.

" PAYMENT:

- SHIPPING:

. ADD 2% TO ALL ORDERS. DIFFERENCE WiLL
‘ SAVINGS «{\‘?
I

ACCEPTED PAYMENT BY PERSONAL CHECK,
MONEY ORDER, C.0.D., MASTERCARD, OR

VISA. PURCHASE ORDERS NEED PRIOR

APPROVAL.

MICROUNE PAYMENTS 8Y PERSONAL CHECK.
MONEY ORDER, C.0.D.. MASTERCARD, OR

B VISA ONLY.
PENNSYLVANIA RESIDENTS ADD 6% SALES

——— TAX.
e — MICROHOUSE
e —— 1444 LINDEN STREET
— P.O. BOX 498
BETHLEHEM, PA 18016 5,

PRICES AND SPECIFICATION SUBJECT TO

CHANGE WITHOUT NOTICE.
. ALL ITEMS SUBJECT TO AVAILABILITY.
™
SUPERCALC is a trademark of SORCIM. & m
VISICALC, VISIDEX, VISIPLOT, VISITERM,
. ®
for the ‘P

VISITREND, DESKTOP PLAN, and VISIFILE
are trademarks of VISICORP.

—— SOFTCARD, RAMCARD, TIME MANAGER,
—_— and PREMIUM SYSTEM are trademarks of
e MICROSOFT.
- WORDSTAR, SUPERSORT, MAILMERGE,
DATASTAR, SPELLSTAR, and CALCSTAR
are (rack of MICROPRO INTERNATIONAL .
JBASE !l is a trademark of ASHTON-TATE.

SPELLBINDER and SPELLCHECK are trademarks
of LEXISOFT.

) MICROMODEM 1l is & trademark of HAYES
— MICROCOMPUTER PRODUCTS, INC.
PRISM is a trademark of INTEGRAL DATA

— SYSTEMS, INC.

————  APPLE is a registered trademark o! APPLE

—= COMPUTERS.

CP/M is a registered trademark of DIGITAL
www americanradiohistorv com
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How New iIs Skip Sequential?

I share Jack Purdum’s enthusiasm for
what he calls the Skip Sequential file pro-
cessing method (see “Skip Sequential: A
New File Structure for Microcomputers,”
March 1982 BYTE, page 466). Certainly a
number of BASIC programmers will
realize enhanced file processing with this
very simple and elegant technique. How-
ever, | want to call to the attention of
both Mr. Purdum and your readers the
fact that the term “skip sequential” is an
existing one that has been described in
computer-science and data-processing
literature.

Although the technique described by
Mr. Purdum is most probably new (at
least as applied to microcomputers), the
term “skip sequential” is most certainly
not. ““Skip sequential” processing is in fact
one of the methods of processing an ISAM
(indexed-sequential access method) file
and is used in PL/I and COBOL. A discus-
sion of this technique, explicitly referred
to as “skip sequential processing,” appears
on page 145 in a recent book, File and
Data Base Techniques by James Bradley
(CBS Educational and Professional
Publishing, 1982).

Given the above, I highly recommend
that Mr. Purdum consider a new nomen-
clature for his technique. His use of an
existing term for the technique he has
described is inappropriate and will only
cause confusion within the computing
community and will probably result in his
technique’s being lost in obscurity. The
new name should also better reflect the
true nature of the technique, which I
would classify as direct access of variable-
length records. In any case, I'd be inter-
ested to see the results of his trademark
search should he decide to stick with the
term “skip sequential.”

Michael David Stebel
UPA Technology Inc.
60 OQak Drive
Syosset, NY 11791

I had to laugh at Jack Purdum’s article
"Skip Sequential: A New File Structure
for Microcomputers.” Mr. Purdum states
that his ” ‘new’ [Mr. Purdum’s quotes] file
structure . . . is based on such a simple
idea that many computerists will wonder
why they didn’t think of it.” Indeed. And
many more will wonder why Mr. Purdum

14 July 1982 © BYTE Publications Inc

thinks he invented an idea that has been
around for over 20 years.

I have to admire the guy’s brass,
though. After explaining his technique
(which, to give him credit, is useful and
needed to be publicized), he graciously
grants us permission to use it personally,
but requests that we contact him before
making commercial use of it. I wonder if
his company, Ecosoft, has notified the
legal departments at IBM, AT&T, DEC,
Digital Research, the Massachusetts In-
stitute of Technology, and the U.S.
Department of Defense, to name only the
more well-known organizations who have
had the temerity to pirate this “invention.”

In essence, Mr. Purdum has described a
useful method for getting around a limita-
tion in BASIC (i. e., the lack of an “OPEN
FOR APPEND"” statement) by keeping an
internal copy of the end-of-file pointer. At
the end of the article, he extends this idea
to the more general one of keeping an in-
dex to a fully random file. Apparently he
is unaware of the following:

First, the lack of an “OPEN FOR
APPEND"” is highly unusual, found only
in BASIC and a few other special-purpose
languages. “OPEN FOR APPEND" is con-
sidered essential by most operating-sys-
tem designers.

Second, all operating systems keep an
internal end-of-file pointer for every file;
this is inherent in providing a filing
system. Most modern operating systems
make this pointer available by way of a
system call for use in random seeks.

Third, the idea of keeping an index of
pointers to records or bytes in a file,
whether kept in that or another file, is also
very old. Since my library goes back only
10 years, I cannot give a reference to even
an early, let alone the original, descrip-
tion.

And finally, regardless of the originality
of the idea, there is currently no legal
basis in the United States for claiming any
kind of ownership of a software con-
struct, algorithm, or coding technique.
Most of us decry this situation, but it is a
fact. Programs can be protected by copy-
right (maybe) and trade secret (almost cer-
tainly, although you had better know
what you are doing), but algorithms are
considered to be “mathematics” (sure),
and mathematics, being a naturally
occurring phenomenon or “law of the
universe” (hah!), cannot be patented or
otherwise protected.

Oh, yes. In case you haven't guessed, 1

www americanradiohistorvy com

am going to make use of Mr. Purdum’s
technique without asking permission; or
rather, [ will continue to make use of it,
because I have been using it for so long
that | can’t remember who taught it to me.
I would recommend that all other BYTE
readers do likewise. If they feel ambitious,
they might also write their congressmen to
complain about the lack of legal protec-
tion for software, so that they will have
some protection when they come up with
an original idea.

Geoffrey H. Kuenning
Design Interface

216 25th St.

Manhattan Beach, CA 90266

Jack Purdum Replies

Mr. Kuenning's letter seems to raise two
issues: (1) the “newness” of Skip Sequen-
tial (SS) files and (2) the right to use them.
Concerning the first issue, I am aware that
similar file structures are available on
other, usually larger, systems either as
part of a language or through system calls.
Indeed, this was the reason for placing the
word “new” in quotes (see the third
paragraph of the article). However, as
Mr. Kuenning points out, this structure is
not available in any dialect of BASIC with
which I am familiar. In that respect, it is a
new file structure for the BASIC program-
mer.

Concerning the second issue, at the time
the article was written (in the fall of 1980),
our accounting package was the mainstay
of our product line. We were concerned
that S5 files would be used by someone in
direct competition with us. We thought
that if a product was in direct competition
with the accounting package, a nominal
fee might be charged. By the time this
letter is printed, however, we will have
sold the package to another firm. We
have, therefore, dropped the idea of
licensing altogether.

I have had a surprising number of
letters from individuals that hope to be
using SS files in the near future. I am
pleased that Mr. Kuenning plans to be
among them.

The Base 2 Printer

I enjoyed Walter Jeffries's article “Base
2 Printer” (March 1982 BYTE, page 206).
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OurPersonal”
Improvement Plan

MICROBYTE Add-Ons
for the IBM Personal
Computer from ASAP

MICROBYTE lets your IBM Personal Computer be-
come all that it can be with a wide variety of enhance-
ments. We can stretch memory, increase computing
ability, provide printer support, improve storage
capacity and expand the overall capability of your
system to reach limits you never thought possible.

IR

i

= "
.
-
=

i

With MICROBYTE and ASAP your Personal
Computer has all the potential you need for a
variety of applications: video games, educa-
tional use, home budget applications or
business use.

All MICROBYTE add-ons are constructed of
high quality components and feature gold
contacts and clear solder mask. Built to
MICROBYTE's rigid standards, each board is
fully assembled and tested.

Choose the IBM add-ons you need for your
applications. Then call ASAP today, and start
your own “Personal” improvement plan.
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 TPl or 96 TP,
single-sided or double-sided, double-density
32K Serial Printer Buffer Board
32K Parallel Printer Buffer Board
EPROM Board up to 32K
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Letters

1, as well as many other people in a club to
which I belong, own one or more Base 2
printers.

Owners should be aware of two possi-
ble problems. The first can lead to
repeated failures of the type experienced
by Mr. Jeffries. The cause is bad bypass
capacitors; Base 2 must have been un-
lucky enough to get a bad batch. There
are two checks that can be made. First,
measure the +5 volts DC with respect to
ground on pin 18 of the Centronics con-
nector (J3). If it reads low (less than +5
volts) you can suspect a bad bypass
capacitor. Next check each bypass
capacitor’s temperature. Most owners
have been able to find the bad capacitor(s)
by touching each one to detect a
temperature rise. One person even found
one capacitor discolored.

The second problem is much less likely
to happen, but you still may want to pro-
tect your investment. It occurs when one
of the print-head transistors does not turn
off due to failure or other reasons. It ruins
the print head at a repair cost of between
$35 and $45. The solution is to fuse each
print wire solenoid. The easiest place to
do this is where the print-head cable mates

to the chassis cable. A socket can be
rigged at this point to accept a 14- or
16-pin header. To the header solder seven
3-amp fuses. Any miniature 3-amp fuse
will do. You may also want to protect the
stepper motors similarly.

If anyone has any related information
they would like to share, I can be reached
at the address below.

John A, McKinney
2430 Bethel Drive
Anaheim, CA 92806

In 1979 1 was evaluating various
printers for use with my Z80 S-100
system. At the time, no one printer was
able to satisfy all my needs. Then at the
79 WESCON show in Los Angeles I came
upon John Amos, then president of a
small Fullerton firm named Base 2.

The product on display at WESCON
was a model 800 MST printer. After
reviewing the printer specifications and a
demonstration, I knew that I simply had
to have one of those printers. Hence, I
became one of the first people to place an
order for this product. The first deliveries
were expected to take place in the spring

THE MULTI-USER FRIENDLY MEMORY BOARD WITH

[J Multilayer board and bus
signal filtering for noise-

16

[ 256 kiiobytes 150 NS
dynamic ram

[ Designed to operate in any
S-100 System IEEE or Non-
IEEE

[ 16-bit addressing option:
Powerful Macrotech Mem-
ory Mapping (M?) bank se-
lect architecture allows
each 4K block of the 16 bit
(64K) logical addresses to
be dynamically transiated
to any 4K block of the 256K
on board physical memory.

[ 24-bit direct addressing
option

July 1982 © BYTE Publications Inc

[ “Educated” cycle control
module generates all tim-
ing on board asyn-
chronously for maximum
access speed and uniform
operation

[ Comprehensive technical
manual with complete in-
stallation guide and source
listings for MP/M ™ * and
“Virtual Disk™* solid state
disk applications.

[J DMA operation fully sup-
ported in strict accordance
with |EEE 696 standard.

[ 8/16 data transfer protocol

[ Parity error detection

free operation.
[ Full one year warranty

It you wish, send a chack or money
order for $1,379 (In Cailfornia add 6%
saies tax where applicable).

Manual avallable at $25.00 each
refundable with order.

“Registerad Trademark of Digital
Research Corp.
OEM & Dealer Inquiries invited

3l

MACROTECH International Corp.,
22133 Cohasset St., Canoga Park,
California 91303

(213) 887-5737

Circie 227 on inquiry card.
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of 1980. Five months of waiting weren’t
that bad, since they were accepting no
money until deliveries could be made.

I received my printer, S/N 474, in Feb-
ruary 1980. After only one hour of use,
the printer malfunctioned. When 1 re-
turned the unit to the factory it was dis-
covered that some of the internal fuses
used to protect the print head had opened.
The fuses used at that time were con-
siderably underrated for that particular
use because of power surges that occurred
whenever the unit was turned on and off.
Since there was little space for a larger set
of fuses, a design change was made by
replacing the fuses with straight pieces of
wire.

Three weeks later, I was again back at
the factory. This time the problem was
caused by a component failure on the
power-supply board. Between March and
June, I made four return trips to the Base 2
factory to have various modules replaced
due to component failure.

I continued to encounter problems, on
and off, for the next year and a half. I had
been making return trips to Base 2 on an
almost regular basis. They had been very
courteous and understanding of the prob-
lems I experienced; but I did not wish to
be dependent upon them for continuous
support. I then decided to seek a complete
refund of my purchase price plus an addi-
tional $100 incurred for printer number
four.

My first attempts at obtaining a $749 re-
fund were met with outright hostility. I
was unable to contact president John
Amos or any other of the personnel whom
I had dealt with previously. I even sent a
letter, which was never acknowledged, re-
questing my $749. I then filed for a court
action against Base 2, seeking a $749 re-
fund plus court costs.

The court date was set for November
25, 1981. But on October 29, I received a
notification of nonservice from the
Orange County Marshal. Apparently,
sometime during the month of November,
Base 2 went out of business, What
happened after that is somewhat sketchy. I
was informed that contact with Base 2
could be made through Advanced Com-
puter Products (ACP). I was further in-
formed that only written requests for in-
formation would be acknowledged. I
wrote a letter to this company but didn’t
receive any response. It was my feeling
that perhaps the advice about contacting
ACP was given to prevent people like
myself from directly reaching the cor-
porate officers of Base 2.

Circle 395 on inquiry card. e
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MIVIVIVIVIVIVIT VA Vidlex

897 N.W. Grant Ave. e Corvallis, Oregon 37330 ¢ 503/758-0521

Introducing the Enhancer 1l: a new
Standard which i1s improving the
relationship between Humans and
Apples. The Enhancer Il can help
your Apple Il's keyboard become
more soclable by remembering
words or phrases which can be
entered into the Apple by the mere
touch of a key. Life can become

even easier because the Enhancer Il

can remember what you typed
while your Apple was busy talking
to your disc (or doing other things)

Naturally, it knows the difference
between upper and lower case
letters and what shift keys are

supposed to do. It even knows to
auto repeat any key held down. The

Enhancer Il replaces the encoder

board making installation simple

Suggested retail price: $149.00

B VIDEOTERM

The time tested Videoterm 80

column card:

e 80 characters x 24 lines

e True decenders

® 7 x 9 character resolution

e Low power consumption

e Compatible with mast word
processors

e Softcard and CP/M compatible

e Modem compatible

e Maost popular character set of
any B0 column card

e Alternate character fonts available

Suggested retail price $345.00

-l e

|ﬂ‘||“"'n‘

B SOFT VIDEO
SWITCH

The Soft

Video

Switchis

an auto-

matic ver-

sion of the

popular

Switch-

plate. it

knows

whether it should display 40 or 80
columns or Apple graphics. It does
the tedious wark of switching video-
out signals so you don't have to. The
Soft Video Switch can be controlled
by software. Any Videoterm with
Firmware 2.0 or greater may be
used with the Soft Video Switch.
The single wire shift mod is also sup-
ported. Package price is $35.00.

B KEYBOARD AND
DISPLAY ENHANCER

"t i

The original Keyboard and Display
Enhancer is still available for Revi-
sion 0-6 Apples (on which the new
Enhancer Il will not fit). These
Apples have memory select sockets
at chip locations D1. E1 & F1. The
Keyboard and Display Enhancer
allows entry and display of upper &
lower case letters with fully func-
tional shift keys. It does NOT have
user definable keys nar a type ahead
buffer. The price is $123.00.

Apple and

e |l are registered trademark

THE DAWN
OF A NEW ERA

FOR APPLE Il :
THE

ENHANCER II

B ACCESSORIES:

Videoterm Utilities Disc
(includes)
e Font Editor
® Pascal Mid-Res Graphics
e Applesoft Read Screen Utility
e Top & Bottom Scrolling
e Pascal Vidpatch
e Graphics Template
Character Set EPROMs $238.00ea
e Half Intensity
e [nverse
o German
e Katakana (Japanese)
o Line Drawing Graphics
(Expanded)
e Spanish
e French
e Math & Greek Symbals.
® Super & Subscript
Dvorak EPROM
(Enhancer)
Lower Case Chip

$37.00

$23.00
$29.00

)t Apple Computer
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ISITA ROLLS OR A BE

It's a Delta, The "Private Computer.

For systems integrators only. not mass merchandisers.

Whether your customer wants a single-user system or a 64-user
distributed processing network, you get the same impeccable Delta quality.

As it were. only the hood ornament is different

And Delta support is legendary. Software library. extensive factory
service, engineering and software development assistance, texible

financial program

The whole is greater than the sum ol the parts.

Delta
Value. not cost
Look into it today.”

DELTA PRODUCTS INC.
15392 Assembly Lane. Huntington Beach. California 92649
(714) 898-1492 Telex: 681-367 DEITMAR HTBH

"Request Delta's half-inch video tape promo

(specify BetaMax or VHS).

Letters

Circle 132 on Inquiry card.

What has happened since? Well, im-
mediately afterwards I bought an Epson
MX-80 F/T. It has performed flawlessly
and looks a lot better too. The Base 2
printer sits on a shelf gathering dust. One
of these days I hope to repair it when I
have the time. My co-workers at Rock-
well occasionally rib me and ask if ['ve
found John Amos yet or if my Epson still
works.

Base 2 really had a good idea for what a
printer should be. Too bad it didn’t work.

Victor Ung
1980 Magnolia Drive
Monterey Park, CA 91754

1 read with great interest Walter
Jeffries’s very well done review of the Base
2 printer. Unfortunately, Base 2 is no
longer in business. 1 discovered this fact
when I had trouble with my printer.

I realized that I was not the only one
that might need service, so I located the
management of Base 2 and made ar-
rangements with them to provide service
on the Base 2 printers. We were fortunate
enough to locate some of Base 2's former
technical staff who trained our engineers
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in every aspect of the printer, including
sources for all parts, ribbons, tractor
assemblies, cases, boxes, and so forth.

We understand that there are several
thousand Base 2 printers in the field and
eventually some of them will need service.
We at Computer Peripheral Repair are
prepared to provide prompt service
and/or spare parts at a reasonable cost.

I appreciate the near disaster the author
had with the shorted rectifier. To prevent
this in the future, try lifting the rectifiers
off the printed-circuit board about an
eighth of an inch to allow the air to cir-
culate around them and keep them cool.
We have found that keeping the rectifiers
cool will prevent them from shorting out
and blowing fuses. If the fuse does not
react quickly enough you will certainly
burn out your print head. The print heads
are expensive, but we have found that we
can usually repair them at a fraction of the
cost of a new one.

Thomas B. Torrence
Customer Service
Computer Peripheral Repair
1483 East Warner Ave.
Santa Ana, CA 92705

infernal Documentation

There are three rings in hell reserved for
the writers of computer documentation.

Ring One is for people who use names
like “FILE.TXT” in examples. Angels, of
course, use names like “FRODO.TXT" so
that the novice is never confused between
key words and arbitrarily chosen names.

Ring Two is reserved for people who
document some 200 commands and 20
subcommands of a word processor
without a single worked example or
without showing how the commands in-
terface to any other popular hardware or
software. Angels provide a few complete
(from logon to logoff) annotated examples
showing the most commonly used com-
mand sequences. Archangels provide
source listings.

Ring Three is for people who fail to
proofread the documentation. Angels use
word processors to avoid transcription
errors. They print the documentation
without proportional spacing so that it is
abundantly clear if “PR #1” is or is not
supposed to have a space between the “R”
and the “#.” They lovingly select a print
element that makes a dramatic distinction

Circie 273 on inquiry card. e==p
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Viountain Computer

Presents
The Hard Disk System

with Dynamic File Allocation

Long before you are out of space
on our system, other disk systems
will have given up!

The DYNAMIC 5M Disk System™ with—

The Mountain Virtual File System (MVFES)
software:

* Uses dynamic file allocation which auto-
matically consumes file space only

when needed, not when initial
ized

~ Makes available up to 50% more
disk space than competitive units

and uses no extra memaory space

Aliows large files. up to 5 MBytes tor
database applications in CP/M
and Pascal

Supports DOS, CP/M., & PASCAL tor
Apple Il and MS DOS & CP/M 86 for
the IBM Personal Computer

QUALITY — The Mountain Com-
puter reputation for quality
peripherals combined with a
one year warranty,

RELIABILITY — The dependable
disk system from a leading
supplier of personal computer
peripherals, with a service or-
ganization to support it.

DYNAMIC 5M Disk System™
for the Apple I and the IBM PC.
(available soon for other systems)
(Includes everything you need disk controller

power supply. interface card. cabinet, cabling.
and the Mountain Virtua! File System sottwate

See your local computer store for
this and other innovative
Mountain Computer Products

Quality and Performance, -
at an affordable price — $2,695, ~ Mounidin Computer

300 El Pueblo Rd. Scotts Valley, CA 95066
TWX: 910 598-4504 (408) 438-6650

ooie 1l 's a traceman of Appie Computer Inc CP'M ang CP M 86 are trademarss of gtal Research ing MS
S s a ragemars o M. o AP sacema -0
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between the letter “O” and the digit “0.”
They are very careful to distinguish be-
tween the ASCII (American Standard
Code for Information Interchange) char-
acter for the digit zero and the binary
number zero.

Roedy Green

1478 East 27th Ave.
Vancouver, B.C.
V5N 2W5 Canada

Update on VEDIT

The same week that I received the
March 1982 BYTE containing my review
“Text Editing With Compuview’s VEDIT”
(page 262), I received an update of
VEDIT, version 1.34. Two improvements
may be of interest to readers of my
review: (1) you now can send text to your
printer from within VEDIT (and a lot
more easily than you can from Wordstar);
(2) word-wrap and paragraph-reformat-
ting have been added, which make VEDIT
better suited for word processing. In my
opinion, VEDIT’s worst remaining
drawback in word-processing applica-
tions is the awkward procedure for insert-
ing control characters.

Compuview has added a lot in going
from version 1.32 to 1.34. [ wonder what
version 2.00 will have.

Oh, and many thanks for Phil Lem-
mons’s review ‘“Five Spelling-Correction
Programs for CP/M-Based Systems”
(November 1981 BYTE, page 434). I
bought The Word as a result, and it is
everything Phil said it was.

Brad Thompson
Department of Chemistry
University of Toledo
Toledo, OH 43606

Service Above and
Beyond the Call of Duty

Integral Data Systems (IDS) and the
printers it manufactures were prominent
in the March 1982 BYTE (see Curtis P.
Feigel's “BYTE Printer Directory,” page
278, and Ed Umlor’s “Integral Data Sys-
tems’ Prism Printer,” page 44), and rightly
50. One aspect of IDS worth emphasizing
is the quality of its customer support. In
my experience, IDS goes beyond pro-
viding knowledgeable and courteous
telephone assistance, as the following
anecdote illustrates.
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In developing a complex graphics ap-
plication, we couldn’t figure out the
source of mysterious extra graphics char-
acters embedded in our printouts. Mr.
Tom Churlis of IDS suggested that we
check for self-generated characters from
the interface card. Sure enough, the card
automatically issues a carriage return after
a certain number of characters is transmit-
ted, and in the graphics mode the carriage
return is recognized and printed only as a
pattern of dots.

Although the company’s hardware was
not to blame and its manual was
thorough, IDS has always been courteous
and helpful. In fact, Mr. Churlis even
called me back to see how my project was
going. | have contacted IDS on several oc-
casions and have always been gratified by
a competent and polite response.

IDS is not the only company that staffs
its phones with truly competent person-
nel. The people I've dealt with at Lazer
Micro Systems Inc. are both
knowledgeable and reliable; at Videx Inc.,
a competitor of Lazer Micro Systems,
someone once copied and mailed informa-
tion to me at no charge, even though I
could have been sold a much more expen-
sive solution.

If there is a hall of fame for outstanding
customer support, these companies get
my vote.

Peter G. Bartlett, Jr.
Bartco

529 West Belden Ave.
Chicago, IL 60614

Descenders for the MX-70

I was very excited to see Bruce Piggott’s
article “Lowercase Descenders for the
Epson MX-70" in the March 1982 BYTE
(page 248) on getting the MX-70 to print
lowercase descenders. My enthusiasm
quickly subsided, however, when I found
that the program was for Apple users
only. I have a TRS-80 connected to an
MX-70, and I use Scripsit extensively.

Do you or any of your readers have any
leads on any programs similar to Mr. Pig-
gott’s program that can be used with the
TRS-80/MX-70 combination? 1 would
certainly appreciate any help you can give
me.

Kenneth Knaell

733 Sligo Ave., Apt. 316
Silver Spring, MD 20910

www americanradiohistorv com

The Context MBA is
available now at the
leading personal com-
uter retailers listed
elow:

Ealllornla

ComputerLand/Almaden 408/267-2182
ComputerLand/Beimont 415/595-4232
ComputerLand/Burlingame 415/348-7731
ComputerLand/El Cerrito 415/527-8844
ComputerLand/Pasadena 213/449-3205
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/Sonoma 707/528-1775
ComputerLand/South Bay 213/371-7144
ComputerLand/Thousand Oaks 805/495-3554
ComputerLand/Ventura 805/656-7711
ComputerLand/West Covina 213/960-6351
ComputerLand/West Los Angeles 213/559-3353

Connecticut

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

Delaware
ComputerLand/New Castle County 302/738-9656
Itinols

ComputerLand/Arlington Heights 312/870-7500
ComputerLand /Downers Grove 312/964-7762
ComputerLand/Joliet 815/741-3303
ComputerLand/Lake County 312/949-1300
ComputerLand /Naperviile 312/369-3511
ComputerLand /Niles 312/967-1714
ComputerLand/Northbrook 312/272-4703
ComputerLand/Oak Lawn 312/422-8080
ComputerLand/Schaumburg 312/843-7740

Massachusetts
Business Data Systems/Hanover 617/8768-7888
Minnesota

CompulerLant(lﬁooTninglon 612/884-1474
ComputerLand /Hopkins 612/933-8822
ComputerLand /Minneapolis 612/333-3151

New Jersey

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

New York

Compute;Land_/Nassau County 516/742-2262
ComputerLand/Suffolk County 516/499-4484
Morris Decision Systems/New York 212/742-9590
Super Business Machines/New York 212/943-4130
COregon
ComputerLand/Multnomah County 503/295-1928
ComputerLand/Saiem 503/620-6170
ComputerLand/Portland 503/620-6170
Pennsyltvania

ComputerLand/Dresher 215/542-8835
ComputerLand/Harrisburg 717/763-1116
ComputerLand/Paoli 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 Dalias 214/235-1285
ComputerLand /Southwest Houston 713/977-0909
ComputerLand /Westwood 713/270-1200

Virginia

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, DC

ComputerLand/Washingtan. OC 202/835-2200

Circle 113 on inquiry card.
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E CONTEXT MBA:
IT PUTS ADVANCED BUSINESS
CHOOL TECHNIQUES TO WORK
FOR YOU TODAY.

Will The Personal Computer
Revolution Leave You Behind?
You’ve read all the stories about how per-
sonal computers are going to revolu-
tionize the way you work. The stories are
true. But until now, you had to be a com-
puter expert to exploit this amazingly
powerful new tool

The Context MBA is a remarkable new
software program that lets any manager
utitize advanced business techniques. All
you need is an IBM Personal Computer.

A Complete Set of Management
Tools.

Some of the computer programs available
today can help you in one phase or
another of your job. But only the Context
MBA combines five powerful functions
into one easy-to-use system.

You start with a giant electronic spread-
sheet for your projections, budgets and
models. You can ask *‘what if”* questions
simply by changing one number—every
effected item is instantly recalculated.
Want a chart to summarize your results?
The graphics feature gives it to you with a
few keystrokes. And—unlike any other
program—C-MBA automatically revises
your charts to reflect changes you make in
the spreadsheet numbers. -

C-MBA's database saves information in a
vast electronic library for near instant
recall.

Still another unique feature is the ability to
access other computers and data banks.
It’s a simple matter to tap into your com-
pany data center, a financial information
service, or electronic mail system. The
data you need goes directly where you
need it, without tedious re-typing. *
Finally. the C-MBA's executive word pro-
cessing capability lets you assemble text
and figures into neat, error-free reports—
without the hazards of typing and
transcription erors. You can actually
revise a document yourself faster than you
can explain the changes to your secretary.

Synergy in Software

By itself, each of the Cohtext MBA's
functions would be a significant produc-
tivity booster. But it’s only when all these
capabilities are combined—with a simple,
consistent set of commands—that you will
begin to appreciate the true power at your

fingertips. With just a bit of practice,
you’ll be accomplishing in hours what us-
ed to take days.

The Context MBA is sold only by selected
computer retailers who have completed
special training courses to help managers
get the most from the program.

Personal Computers Are Full of
Promise. Context Makes Them Deliver.

IBM s a trade mark of {BM. *Version 1 of the
C-MBA will not inchide communicatious. Version |
owners will receive a free upgrade to version 2 which
will include cominunications. The MBA is currently
availahle for the IBM Personal Computer. Versions
for other second generation personal computers are
under development.

Context

Management Soft ware for Personal Computers

23864 Hawthorne Boulevard
Torrance, CA 90505

(213) 378-8277

Telex 181149 WEST LSA

Source ID TCA 442

© Copyright 1982 Context Management Systems.
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Thank You, Mr. Heldner

After all the uproar about software
piracy in the past few months, I just had
to write you. I am selling an operating
system called HEXDOS for the Ohio
Scientific Inc. C1P computer, and I
recently received a letter from Mr. Vern
Heidner of Mound, Minnesota, which
restored my faith in the basic honesty of
the majority of computerists. It seems a
friend had given him a copy of HEXDOS,
which he liked and kept. He sent me a
check in payment for it, though I would
probably never have known he had it. He

also sent a two-page letter describing
some of his applications and some sugges-
tions. Thank you, Mr. Heidner, and
pirate prosecutors take note!

Steve Hendrix
415 South Pierce
Enid, OK 73701

Turn the Tables

The review of RSCOBOL in the March
1982 BYTE (“COBOL for the TRS-80
Models I and III"” by Rowland Archer Jr.,

* % * FEATURING 8 and 16 BIT S-100 SYSTEMS « % %

SNIMO ‘G NHOP

WE OFFER A WIDE RANGE OF CRTs, PRINTERS, GRAPHICS EQUIPMENT, SOFT-
WARE FOR ALL SYSTEMS. EACH SYSTEM IS COMPLETELY TESTED, INTEGRAT-
ED AND READY FOR PLUG-IN OPERATION WHEN YOU RECEIVE IT. WE TAILOR
& CONFIGURE SYSTEMS TO MEET YOUR BUDGET AND NEEDS. 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

$10,200.

CROMEMCO: New dual processor 6800/Z80 systems w/256K-512K memory.
SYSTEM I: Z80 system with SMB hard disk
$2,996. Cromix multi-user systems starting at $4,713.

SYSTEM I: W/O hard disk

High resolution color graphics hard disk system Model Z2HGS .

$5,246.

O ‘G NHOr “ONI $31VIJOSSVY SNIMO ‘A NHOr

$10,875.

NEW SYSTEMS FROM IMS 2 yr. warranty on boards! SX systems w/8” or 5%" drives,
optional 10, 20 or 40MB Winchesters, built-in tape back-up, multi-user capability
(TURBODOS or MP/M). Z-80, S-100 bus. On site service for NY tri-state area.

SEATTLE 8086 SYSTEMS Featuring 86-DOS, the IBM PC Operating System.
System I: SMHZ CPU set w/1 serial, 1 parallel I/O (additional 1/0 option) 64KB 16 bit
Static RAM, Tarbell DD controller, TEI 22 slot mainframe w/constant voltage

$2,695 System II: with 128K Static RAM . ..

$1,275. or dual QUME DT-8

transformer ..
Interfaced to dual Shugarts 801

.$3,550.
$1,680.

CALIFORNIA COMPUTER SYSTEMS 2210A High quality, low price. Z80 CPU,
1 serial port, disk controller w/CP/M 2.2 64K RAM .. ..
Add our Max Box w/dual Shugarts or Qumes and IMS VO 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 . . ..
add $600; 8089.

8087

.$4,599. Options:
.add $100.

GODBOUT: New CPU 86/87 includes Intel 80130 operating system firmware w/iRMX
Kernel. Complete GODBOUT line at discount prices.

SNIMO ‘O NHWOFr ‘INI

W/2 Shugart 801

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. 172 x 5¥2 x 22. Attractive buff color.

$1,275 W/2 QUME DT-8 dble sided drives

$1,680.

TURBODOS: Spectacularly FAST CP/M® Compatible Multi-user 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. Available for NorthStar, IMS, TRS-80 Model II, CCS

2210A & Tarbell controllers.
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Prices subject to change without notice

Write or call for free catalogue

JOHN D. OWENS Associates, Inc.

12 Schubert Street, Staten Island, New York 10305
212 448-6283 212 448-2913 212 448-6298

22 July 1982 ©® BYTE Publications Inc
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page 384) was very complete and well
written. You have, however, switched the
descriptions of table 1 and table 2. The
files in table 1 are required during run time
and for debugging and do not have to be
online during program compilation. The
files listed in table 2 must be online during
compilation. Conversely, the files in table
2 do not have to be online during program
execution, but they do have to be online
during program compilation, since they
represent the compiler and its overlays.

Mr. Archer also failed to mention what
I consider the most outstanding quality of
the compiler—it works as advertised.
Ryan-McFarland Corporation has done
an outstanding job of creating a piece of
systems software that is not full of bugs,
that is well documented, and that does
what it says it does. I run RM COBOL
(from which RSCOBOL was derived) on a
CP/M system every day and | have yet to
find an error in it. As a producer of high-
quality software for manufacturing firms,
I cannot afford the time to debug someone
else’s product. Of the three COBOL com-
pilers I own, only one of them works
reliably. The other two will remain un-
named.

I hope to see more reviews and samples
of COBOL software in the pages of BYTE
in the coming months. I have been using it
for more than 16 years and I still find it to
be the most useful of all languages for
business-oriented applications. It may not
be esoteric but it does the job and that’s
what counts.

Roger S. Erickson, President
Nordic Systems

23 Carriage Hill West
Williamsville, NY 14221

As a long-time proponent of COBOL
and a recent convert to Radio Shack’s
TRS-80 Model IlI, I was pleased to find
Rowland Archer Jr.’s software review of
RSCOBOL. Unfortunately, Mr. Archer
did a grave injustice to a magnificent soft-
ware product.

The overall negative tone of the article
obviously reflects Mr. Archer’s lack of ex-
perience with COBOL and his narrow ex-
posure to microcomputers.

BYTE's choice of article highlights was
poor. How detracting is a non-full-screen
editor compared to the powerful global
Find and Change commands available in
CEDIT? How many minicomputer, or for
that matter, large-computer systems pro-
vide for compiler output listings to be
routed to disk, printer, or screen? What
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are the true trade-offs to ISAM (indexed-
sequential access method) files? What
about the power of inter-program com-
munications, program segmentation,
run-time speed, source-code protection,
and portability of application software?

Ryan-McFarland Corporation’s RS-
COBOL is a superior development system
for the TRS-80. Although it is not a 100
percent implementation of the ANSI
X3.23-1974 COBOL Standard, it is a
major step in bringing quality mainframe
software to the microcomputer. The $199
price is probably the best buy on the
market today. By comparison, COBOL
for the Apple II costs close to $1000 (five
times as much) when you add the price of
the software and the necessary add-on
Z80-processor hardware (the Microsoft
Softcard).

Our company, C.O.P.E., is presently
marketing an accounts-receivable and
billing system written entirely in
RSCOBOL. A pharmacy management
system will be completed shortly. Con-
trary to Mr. Archer’s article, both systems
utilize disk space very well. The use of
computational fields (COMP-3) and intel-
ligent choices of file accesses take full ad-
vantage of the two 5V4-inch disk drives
the systems were designed for. 1 challenge
any other language to maintain over 1500
customer records on one floppy disk with
multiple access through ISAM organiza-
tion, thus eliminating the need to sort.

Ronald Pokorny, President
C.O.P.E.

POB 227

Cooperstown, NY 13326

Learning from Pascai

My contact with computers started
with solving hyperbolic partial differential
equations on the ENIAC computer in
1945. Since then I have been involved
with many programming languages. Now
retired, I have an Apple Il with a Corvus
hard disk. Being a novice with Pascal, |
decided to put the timely Pascal programs
in the February 1982 BYTE into my Apple
as a learning exercise (see Edward
Heyman's “FIT—A Federal Income Tax
Program in UCSD Pascal,” page 148, and
Thomas E. Doyle’s “ Pascal NOW, Let
Pascal Balance your NOW Account,”
page 290).

From Heyman's tax program I found
that Pascal is somewhat wordy. The pro-
gram to handle three of the 57 IRS tax

forms took 60 pages of listings when I in-
cluded the cross-reference listings. I expect
it will be a useful program for the reasons
he mentions.

From Doyle’s NOW account check-
book balancer I learned several things.
First I discovered that Pascal (at least
Apple Pascal) has a data-entry flaw.
READ and READLN for integers and real
numbers produce fatal errors which cause
the system to reboot and lose your check-
book file. There is an “IORESULT’ de-
fined but the following sequence does not
work:

REPEAT

WRITELN(ITEMNUMBER’);
READLN ITEMNUMBER
UNTIL IORESULT =0

After studying the way Heyman handled
this problem I wrote two procedures,
INTGR(I:INTEGER) and REALE
(R:REAL), which read in a string, examine
the characters to ensure that they are in-
deed digits, and then generate the desired
integer or real. If an error was contained
in the string it forgives and allows you to
reenter the string. While I was making
these changes to make data entry I also
changed the program to (1) put balance
amount in the record, (2) allow a choice

* * * SYSIEMS

HOUSTON INSTRUMENTS

PLOTTERS Standard & Intelligent models
w/surface areas of 82" x 11”7 to 11" x
17", Front panel electronic controls.
DMP-2 ...$ 935. DMP-3 ...$1,195.
DMP-4 ...$1,295. DMP-5 ...$1,455.
DMP-6 ...$1,685. DMP-7 .. .$1,865.

HAYES MICRO MODEM 100 . ...$359.
Smartmodem. $251. Chronograph. $224.

EPSONMXs80 ............... .$475.
MXSO0F/T ...$575. MX100 ...$725.
RS232 ...$ 70. 2K BUFFER ...$140.

HOF "JNI S31VIDOSSY SNIMO ‘G NHOr

PER SCI: Model 299B & 277 with or
without cabinet & power supply.

TELETYPE MODEL 45 Cluster control-
lers, terminals, printers. IBM 3270 com-
patible; Bisync or SNA/SDLC protocol.
Up to.32 devices on one cluster at 9600
baud. Cost effective! Fast delivery!

INTEGRATION  SPECIALISTS * % %

IBM PC USERS

BABY BLUE: Z-80B, 64K RAM substi-
tutes for IBM memory card in IBM PC.
Will run 280, CP/M® software
w/Wordstar & Mail Merge totally con-
figured for IBM keyboard $

SEATTLE COMPUTER RAM PLUS

128K RAM + BD
192K RAM + BD
256K RAM + BD

64K Chip Kit .
Each RAM card has an RS232 serial port
which uses IBM supplied software.

8080/8086 EMULATOR runs CP/M®
on IBM PC. All I/0O runs at operating
system speed $.

3M SCOTCH DISKETTES FOR IBM PC
744 ss/sd ...... ..

TEI MAINFRAMES, S-100

MCS112 ...$620. MCS122

RM12 $655. RM 22
OEM & Qty. discounts offered

...$745.
.$790.

TELEVIDEO 950
3 pg. memory upgrade

TARBELL zs0 CPU
New 1/O card 4S + 2P
Double Density Controller . ...
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PMMI $-100 Modem
Compatible w/telex & Twx. 51 to 600
baud. On board pulse dialer.

MICROANGELO GRAPHICS
SUBSYSTEM W/LIGHT PEN .. .$2,300.
Without light pen
Graphics card alone 1
Screenware Pak Il or TEKEM ..$ 350.
Color systems from 4 to 256 colors.
Basic color system (4 colors) ...$2,330.

NEW ITEMS AVAILABLE Summa-
graphics Bit Pads ¢ ALTOS systems ¢
Microline printers ¢ PIICEON

HOFf “INt S3IAVIDOSS

IDS PRISM COLOR PRINTER ..S$1,795.
Enhanced 560 w/software selectable col-
ors; high speed printing at 200cps.

CORVUS HARD DISK SYSTEMS
6.7MB ...$3,005. 11.3MB ...$4,655.
20.5MB
For S-100 and most other systems.

KONAN SMC-100 hard disk controller.
S-100, 2400MB control $1,469.

TELETYPE
Model 4320 AAK . ..
Model 43ASR, 8 level, 1" tape ..$2,595.

COMMUNICATIONS SOFTWARE
Micro to terminal to micro to mainframe
to modem. HAWKEYE GRAFIX Source
Code .$500. Object Code .$75.

dBASEII demo package .. ..
dBASE complete software

Pew. £ 75m

INt SIAVIDOSS

MEMORY MERCHANT
64KRAM ... .. g ¢ $716.

WE EXPORT

Overseas Callers:
Phone 212 448-6298 or Cable: OWENSASSOC

INI $3AVIDOSSY SNIMO ‘G NWOF "INl $IAVIDOSSY SHNIMO ‘G NHOF "IN S$ILVIDOSSY SHIMO 'Q WHOF "INl SILVIDOSSY SNIMO ‘G NMHOP

MICROSOFT/MICROPRO
SOFTWARE

TWX 710 588 2844

JOHN D. OWENS Associates, Inc.

SEE OUR AD ON FACING PAGE

July 1982 © BYTE Publications Inc 23
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INTRODUCING
MICROBUFFER.

NOW YOU CAN USE YOUR PRINTER
WITHOUT WASTING COMPUTER TIME.

As you know, your computer
drives your printer. And when it's
performing this function, you
can't use it for anything else.

A program that takes fifteen
minutes to print makes you wait
fifteen minutes before you can
compute again. And if it takes
two hours to print, you wait two
hours.

A waste of valuable time.

THE NEW MICROBUFFER™
INCREASES YOUR EFFICIENCY.

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

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

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

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

Circle 309 on Inquiry card.

MICROBUFFER WILL
SPEED UP ANY PROGRAM
THAT REQUIRES PRINTING.

The full line of Microbuffers is
designed to accommodate
virtually any computer/printer
combination.

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

FOR APPLE !l COMPUTERS,
Microbuffer |l features on-board
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
starts at $159 in either an 8K
serial or a 16K parallel version.
The serial buffer supports both
hardware handshaking and XON-
XOFF/ETX-ACK software hand-
shaking at baud rates up to
19,200. Both Epson interfaces are
compatible with all Epson com-
mands including GRAFTRAX-80.
Both are user-expandable to 32K.

ALL OTHER COMPUTER/PRINTER
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
$179.00.

SIMPLE TO INSTALL.

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

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

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

MICROBUFFER FROM
PRACTICAL PERIPHERALS.

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

PRACTICAL PERIPHERALS, INC™
31245 LA BAYA DRIVE
WESTLAKE VILLAGE, CA 91362
(213) 991-8200
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Letters
YOU SAVE WHEN WE BUY FOR YOU... Berear Hilvios Glis s "
’ 3 ' | ) . wi isplaying the checks on the
I_t s that's"»lmple. Our fee is one-fourth of your savings off vhosiarion potates, el (3) parmie Gedt
. list price, and it's still a better deal than mail order. o ot it chiock
Why? : . an
* Better prices * Full service and support . Any reader mte'rested in this modifica-
- * Exporting * Access to 500 manufacturers tion of Mr. Doyle’s program can send me
e Leasing e Assembly integration, testing an Apple 5%-inch disk and a starhped
self-addressed envelope and I will send
: Sample prices paid by our clients (including fee) are: him or her a copy.
COMPUTERS R. F. Clippinger
Adds Multivisi $ 3,075.00  1BM Personal comp caple S RESE
s Multivision ,075. ersona : ? ;
Adds Multivision| ~ 3,074.00 Seattle boards GALL [ TVIEY SEREMA N
Alpha Micro 1030 12,047.00 1BC Cadet 4,211.00
Alpha Micro 1051 17,634.00 Micromation CALL
Alspa AC1-2/SS 2,320.00 NEC 8001A 750.00
Altos 8000-02 2,629.00 NEC 8012A 490.00
Altos 8000-10 6,295.00 NEC 8031A 750.00 Sharean Appse Pascal Unit
Altos 8000-15 3,585.00 NorthStar Advantage 2895.00 Dr. Ross Tonkens’s “A Guided Tour of
Altos 8600-10 7,586.00 NorthStar Adv. HD5 ~ 4,995.00 | | Apple Pascal Units and Libraries” (Feb-
Aoy Sores 560 437200 OmxSO01MU-6 735000 | | 2y 1962 BYTE, page 225) has high-
ies 5- ,372. - ,350. ehted 5
m Apple 2 + 48K 1,208.00 Onyx 8000 MU-10 7.900.00 :;i}v’:i ]2gic:l’]‘;§a’;;p';‘:;2°dngu';’::ali‘r‘l’t‘g
BMC208B 5,422.00 Osborne CALL . 7 iyl o
CCS Series 300-1A  4,414.00  Sanyo 2000 2,708.00 | [ Physically separate “units.” However, he
Columbia Data CALL Seattle System 2 3,251.00 | | did not mention the drawbacks and
Cromenco System 0 3,200.00 Televideo TS-802 2,600.00 obscurities of units in UCSD Pascal.
Cromemco System 1 2,946.00 Televideo TS-802H 4,550.00 UCSD Pascal units consist of an inter-
Cromemco System 2 3,400.00 Televideo TS-806 5,100.00 face, an implementation, and an initializa-
DEC VT-180xx 3,344.00 Vector 2600 4,221.00 tion part. Objects declared in the interface
Dual 12,63600 Vector 3005 5,49500 are globall iUSt as if they had been
Dynabyte 26% OFF  Vector 5005 iy 7,308.00 declared in the host program. Obijects
‘; Eagle Il 3,796.00  Xerox 820 8 2,995.00 declared in the implementation part are
hidden from the host program; they are
PRINTERS “private” to the unit. Private variables can
Amperex GP 300 3,695.00 NEC 3510 CALL be initialized by the initialization part; this
Brother, parallel 853.00 NEC7710R/0 2,325.00 happens at run time, before the host pro-
C. Itoh F-10, daisy 1,400.00 NEC 7720KSR 2,685.00 gram is executed.
C. Itoh Comet 11, dot 799.00  OQlivetti 231 2,104.00 A good question is whether those
Diablo 630, daisy 2,098.00  Qume 9/45 2,045.00 peculiar “private” variables retain their
IDS 560/G 995.00  Smith Corona TP-1 681.00 initial value even if the unit containing
. IDS Prism 80 744.00 Sellem1, 16K+trac.  2,595.00 them is not referenced. In Pascal, local
IDS Prism 132 column  1,430.00 Tally CALL variables and parameters are lost
S | 2iccricvec e icrions o imcelise cone
DISK DRIVES, MODEMS, ETC. taining them is exited. Thus one cannot
, ,, Amdek Color 1l term. 740.00 Houston Instr. DMP-2  1,147.00 | | exPect a local variable to have the same
A-J 1256 modem 641.00 Houston Instr. DMP-4  1,460.00 | | Vvalue when the same procedure is called
,,,,,,,,,,, Corvus 10megH.D.  3,825.00 Houston Instr. DMP-7  2,077.00 | | several times. In units, however, one can.
' DECVT-100terminal  1,390.00 Morrow 20megH.D.  3,650.00 Private variables are not removed from
the stack, even if a unit is not active. This
Calt Toll Free 800-227-2288 In California (415) 376-9020 is a FORTRAN-like “feature,” which
tlearly violates the spirit of Pascal and
Ask about our Leasing Program. e are wastes space. The Apple Pascal compiler,
buying agents for overseas computer dealers and however, is smart enough to detect
distributors variables which are declared in the im-
v plementation part but referenced
EXPO_RT SERVICES available. nowhere. For such variables no space is
International Telex 470851 )
Mastercard, VISA at 3% handling fee. Prices subject to change without While private variables may be re-
notice. Minimum fee $150. 15% restocking charge. garded as just obscure, the missing sym-
metry between the host program and its
. back to top-down program development.
1635 School Street, Suite 101, Moraga, CA 94556 Units can be compiled without their host
26  July 1982 © BYTE Publications Inc Circle 317 on inquiry card.
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PICK A
WINNER

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

Bank Selectable

S-100 128K Memory.

Systems Group’s new

128K dynamic memory

’ board has eight inde-

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

Fully Compatible —

S-100 Boards. Use any

of Systems Group’s

bank select memory

boards for Alpha
Micro, Cromemco/CROMIX,
Dynabyte, North Star, MP/M,
OASIS and most other S-100
systems. Other high quality S-100
microcomputer boards include the
newest high performance single
and multi-user Z80 CPU board
with up to 4 serial I/0’s, floppy and
hard disk controllers with a super
CP/M and much more. All fully
burned in and tested.

Eight-Inch Add-On

Floppy Disk, Hard

Disk, and Tape Drive

Subsystems. This

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

Circle 371 on inquiry card.

www.americanradiohistorv.com

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

Expandability. Add-

on memory, I/0 and

drive subsystems

means never being

trapped into systems
without flexibility. With Systems
Group’s reliable designs you can
add more floppy and hard disk
drives or tape back-up for increas-
ing mass storage requirements.
Add more memory and I/O for up
to 12 independent users per
system. Choose from super CP/M,
MP/M I1, or OASIS operating
systems.

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

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

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

A Division of MEASUREMENT systems & controls incorporated
1601 Orangewood Avenue
Oranfe. California 92668, (714) 633-4460
TWX/TELEX 910 593 1350 SYSTEMGRP ORGE
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program, but the host program cannot be
compiled without the units it uses. The
reason for this is that all objects declared
in the interface of a unit are simultaneous-
ly part of the global declaration part of
the host program.

Let us imagine a unit containing func-
tions and procedures which expect vari-
ables of type COLOR = (GREEN,
YELLOW, RED) as input. Then the type
COLOR has to be declared in the unit’s in-
terface part; otherwise the unit will not
compile, due to an “UNDECLARED
IDENTIFIER"” error.

A host program which uses this unit
must not declare the type COLOR; other-
wise compilation will stop with the error
message “IDENTIFIER DECLARED
TWICE.” This is true even if COLOR is
used elsewhere in the host program.

The logic of the problem might now
dictate the use of a second unit whose
functions and procedures also deal with
variables of type COLOR. In order to
compile this second unit, we again have to
declare the type COLOR in its interface
part. But now we have got two units with

the same type declaration, and therefore
we get the “IDENTIFIER DECLARED
TWICE” message when we try to compile
the host program.

There are two ways around this prob-
lem: first, we could nest the second unit
inside the first one—but this implies a
hierarchical relationship that has nothing
to do with the structure of the problem.

Second, we could declare two types:
type COLOR1 = (GREEN, YELLOW,
RED). This works because variables of
type COLOR can be assigned to variables
of type COLOR1 and vice versa: UCSD
Pascal employs structure compatibility (as
opposed to name compatibility).

The second trick is even worse than the
first. Multiple declarations have to be
used where the problem requires just one.

In my opinion this interface problem is
a serious design flaw. A solution could
have been a “symmetrical” construction:
the interface part must appear both in the
unit and the host program, allowing both
the unit and the host program to be com-
piled separately. The price to be paid for
this solution would have been the invoca-

with your computer fo e
fromtime-sharing access. . .10 electronic
mail and lights and sprinklers

Keep your computer system up-to
date with the Hayes Stack Chronograph
Only $249 at computer stores every

y

[D Hayes
The Hayes Stack’ Chronograph

where. There's no
better time

It’s ime. And it’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. Soid only inthe US A,
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tion of the linker every time a unit had to
be used —no “prelinked” units would have
been possible. But 1 consider this price to
be small if compared with the present
messy situation that seriously hampers the
use of units in the development of large
programs.

Finally, let me correct an error in Dr.
Tonkens'’s article. He states that Pascal
cannot express the concept of absolute
addressing; i. e., there are no PEEKs,
POKEs, or CALLs. On the other hand, he
shows a unit that does the “dirty trick” of
mapping absolute hardware addresses to
integer variables through the use of
variant records. Variant records,
however, are in no way special tq
Apple/UCSD Pascal; they are part of the
standard language as defined by Jensen
and Wirth. Therefore this “dirty trick”
works with any Pascal on any machine
that embodies the Jensen and Wirth stan-
dard. No unit is necessary for this pur-
pose.

Ulrich Schmidt
Am Hofling 4
5100 Aachen
West Germany

A minor error has been brought to my
attention by an alert BYTE reader con-
cerning a statement made by me on page
236 of my article in the February 1982
BYTE, “A Guided Tour of Apple Pascal
Units and Libraries.”

I stated that the interface section of a
unit must always declare at least one pro-
cedure or function. This is not strictly
true. In fact, it is true only if there is also
an implementation section to the unit. Ac-
cording to the syntax diagrams on pages
201 and 202 of the Apple Pascal Language
Reference Manual, an implementation
section is optional. Thus, if there is no im-
plementation section, there need be no
procedure or function declarations in the
interface section. This situation could
arise if the unit were written solely to
declare a set of global variables which
many programs could share by using the
same declaration-only unit.

I wish to express my thanks to Leslie
Hogben, Assistant Professor of Mathe-
matics at lowa State University, for bring-
ing this fine point to my attention.

Ross M. Tonkens, M.D.
Cedars-Sinai Medical Office Towers
8635 West Third St., Suite 1185W
Los Angeles, CA 90048
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aregom towork wi

Every week, :
2500 morc pe()p - It is easy to learn, fun to
Jikeyou B e

One price, $1795, buys it all.
The Osborne is available

from a computer retailer near
sborne’ i
persona business And you can buy it in any

color you want. As long as it

COMpuULer. is blue.

Put away your buggywhips.

b._

Henry Ford revolutionized
personal transportation.
Adam Osborne has
done the same for personal
business computing.
- r};‘gfi“;“ay;;f;gy;;‘; alll <1795 Complete. Including Software.
business computer to work In California call 800
faster and better with words, 772-3545 ext. 905; outside Cali-
numbers, and ideas is included  fornia call 800 227-1617 ext. 905,
in a portable carrying case you for your near- DSBORNE
can take anywhere. est dealer. —(TomecremmonEoEATION

TMSI795 uggesved retail price for ihe Osborne 1 (a ered trademark of Osborne Computer Corporation) in IOesullbulesskoyho-d built-in CRT dispiay. two bun |lopoyd k drves,
CPU and 64 wilobytes !R Mmemow RS-232 a aueesasehm aces, and the following software packages: WORDSTAR® word processing with MAILMERGE® (a trademark and a regisierad

loemrde roP1o al Corporation of San Ratael, California); SUPERCALC electronic spreadsheet Bystem (a trademark of Sorcim Corporation), CBASIC® (a r ogist ered tr demrk
of Compier Syslems) MBASIC ( registe ed| oemrk of Microsott); and CP /M® (a registered trademark of Digital Research).
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It's the best part of any Apple.

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

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

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

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

For example;

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

RanaSystems

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

Apple is a registered trademark of Apple Computer Inc.

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

single and double-sided disks and heads.

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

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

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

Apple computer to achieve dramatic
new heights of system flexibility and
processing power.

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

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

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

MicroDistributors Incorporated
Los Angeles, California
714-540-4781

Trak MicroComputer
Corporation

Chicago, Illinois
312-968-1716

Computer Data Services
Boston, Massachusetts
603-673-7375

DRYV Electronics
British Columbia, Canada
604-576-1045
Regional
Service Centers

Rana Systems

Los Angeles, California
213-538-2353

Peripheral Marketing Inc.
Palo Alto, California
415-964-4652

Peripheral Marketing Inc.
Boston, Massachusetts
617-449-5404

Peripheral Marketing Inc.
New York, New York
201-584-0010

VOUIR ya 1" 22 = A

Precise head-positioning
saves vour valuable time, vour
disks and your temper.

Your factory-supplied Apple®
disk drive has a plastic head posi-
tioner. Like a toy, it's a workable
but sloppy way to capture data.
Characters are obscured, and multi-
ple passes are needed to deliver a
given bit of information.

Rana’s head positioner is 50
percent more precise. It uses finely
machined lead screws and metal
band positioners that assure fast data
recognition and optimum disk life.

Your local Rana Dealer can
give you the complete picture on
this and other major operating
advantages.

RanaSystems

20620 South Leapwood Avenue
Carson, CA 90746 213-538-2353

@ Apple is a regi d trads k of Apple C Inc.

Circle 331 on. inquiry card.
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Getting Rid of QWERTY

It is my understanding that the arrange-
ment of keys on the traditional QWﬂRTY
keyboard is about the most inefficient lay-
out that could be devised. This was the in-
tent of the designer of the layout, whose
early mechanical typewriter had con-
siderable backlash so that an efficient
typist using an efficient key layout would
have typed too quickly, locking up the
mechanical parts. Modern typewtiters
have overcome these mechanical limita-
tions, but conservatism on the part of
typists who have been trained on the
QWERTY keyboard has resisted all at-
tempts to introduce more efficient key
layouts. This resistance to change is
understandable but ill-advised, because
retraining to a better layout takes very
little time and its use allows the typist to
work more efficiently with less fatigue.

Be that as it may, it seems to me that the
designers of computers, and particularly
microcomputers, are missing a great op-
portunity in not offering the option (or
standard) of a more efficient key layout.
The majority of people buying and using
microcomputers have little or no profes-
sional typing experience and would wel-
come a more efficient and more easily
mastered key layout.

The option of a different layout should
be easy to offer—the main requirement
would be a character-generator chip in the
required configuration. In fact, the most
tedious part of any conversion would be
changing the keycaps on the keyboard to
reflect the new layout.

Of course, it would be preferable if a
change in layout could be to a new inter-
national standard layout. I believe |that
some work has been done on this, but|per-
haps agreement on a standard would (as
usual) be the main stumbling block.

I am certain that if microcomputer
manufacturers were to offer this option
(or standard) it would be widely accepted
by users and, in use, might overcome the
resistance of established typists so thiat in
time we might witness the demise (with no
regrets) of the terrible QWERTY layout.

C. W. Green
POB 2972
Singapore 9049

Paging Malfunction

I wish to compliment Joseph Holmds on
his excellent article about the Commodore

wWwWwW americanradiohistorv com

4022 and Epson MX-80 printers, “Com-
modore 4022 Printer ” (March 1982
BYTE, page 26). Although I have owned a
4022 since last July, | was not familiar
with the MX-80, but I suspected they were
kissing cousins. The plotting routine for
the MX-80 contained elsewhere in that
issue could easily be adapted for use with
the CBM/PET and 4022 combination.

However, Mr. Holmes’s description of
the 4022's paging function is not quite ac-
curate. When paging is turned on initially,
the printer does a linefeed, yielding one
less than the set number of lines for the
first page. Subsequent pages will have the
correct number of lines. This can be quite
annoying when printing out data in tab-
ular form that requires more than one
page. This will also happen if the set num-
ber of lines per page is changed.

Jack B. Cooper
46 Henry Ave.
Princeton, NJ 08540

No Discount—No Sale

Thank you for printing the letter from
Mr. Dennis Pratt in the March 1982 BYTE
(page 14). The information regarding the
new sales rules and retail restrictions
established by Apple Computer Inc. was
most interesting.

In this day and time when everyone is
making every possible effort to boost
sales, it is interesting to find the manage-
ment at Apple directing its sales outlets to
stop all mail and phone discount sales.
You can’t blame a company for wanting
to offer the best possible service; how-
ever, sales decisions of this type are not
only foolish and very risky, but certainly
show little consideration for those who
have an Apple system and want to add to
it by buying from those dealers that offer
the best prices.

We were going to build a small-business
computer system based on the Apple;
however, with the nonavailability of dis-
count components, I have today sold the
Apple products that we had in the system.
The computer, disk drives, monitor,
printer, and other items were sold at a loss
to us; nevertheless, I cannot see continu-
ing with a system which is manufactured
by a “no discount” company.

We will pick up and install our new
brand of computer system tomorrow. I
am sure there are others out there who
make computers that perform just as well

July 1982 © BYTE Publications Inc 31
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as the Apple. This decision by Apple
comes at a time when there are other firms
entering the small-business computer mar-
ketplace—firms that will discount their
products in appreciation of our business.
Maybe if other businesses follow actions
like ours, we can offer Apple the challenge
it'’s apparently looking for, and put that
company in its proper position in today’s
marketplace.

This move by Apple is about as smart
as adding a surcharge to the price of a new
car. Lots of luck, Apple. You're going to
need it.

William D. Mauldin
Broadcasting/Recording Productions
POB 547

Delray Beach, FL 33447

More Microcomputer Forms

I recently read Phil Lemmons's interest-
ing article titled “Custom and Standard-
ized Forms for the Microcomputer User”
(March 1982 BYTE, page 198). I thought

the article was well written and presented
a true picture of what is happening in the
microcomputer forms market.

UARCO is one of the world’s largest
business-forms manufacturers. For some
time now, we have been developing busi-
ness forms for the microcomputer market.
In addition to being software-compatible
with a number of systems on the market,
UARCO forms are graphically appealing.
We have manufactured most of these in
three colors to give the appearance of a
custom form at the price of a stock form.
We also provide one of the largest selec-

tions of computer supplies found
anywhere.
If Mr. Lemmons decides to write

another article on microcomputer forms
or supplies, we would appreciate being in-
cluded.

Jack M. Resnick, General Manager
Direct Mail Marketing

UARCO

121 North Ninth St.

POB 948

De Kalb, IL 60115

Optical Reader Interface

I am attempting to interface an IBM
1230 Optical Reader to a TRS-80 Model
II. 1 would appreciate hearing from
anyone who has or intends to do the
same.

Louis M. Ferrari

3919 Octave Drive
Jacksonville, FL 32211m

BYTE's Bugs

Switched
Assignments

A few bugs were found lurking in
David Staehlin’s article “An 8080-Based
Remote Appliance Controller” (January
1982 BYTE, page 239). In figure 1 on page
240, pin 4 and pin 6 of IC1 (IC1b) were
switched. Pin 6 should be where pin 4 was
located and vice versa. As it is shown, the
circuit will fail to oscillate.m

N

Software Inc.
2455 S.W. 4th Ave

Ontario, OR 97914 « (503) 881-1477

One Step Above
The Competition

* General Ledger
e Payroll
* Inventory

e Accounts Receivable
* Accounts Payable
e Data Base

The Systems XL €x helps you gain complete financial con-
trol over your business by providing reports such as:

* Balance Sheets
* Aged Receivables
* Payroll

* Ledger Reports
s Inventory List
* Database Reports

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

available on the APPLE I

available on CORVUS hard disk.
Optional Modules - Job Costing — Cycle Billing

Take a step above YOUR competition with the Systems I €x

Source # TCK 757

APPLE ll1s a trademark of Apple Computer, CORVUS is a irademark of Corvus Systems; SYSTEMS Il EX is a trademark of Westware, Inc
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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 smali
business computer systems finish first,

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

SEE
......................

INC |onux| ALTOd : —_
" : Clrcle 179 on Inquiry card.
Qasis Operating System ; ‘ 3 : : Y
(Max. Useprs) i Q 5 4 Join us In the winners circle with high
performance equipment and the best dealer
CPU Speed (MH » - !
Eaad. N ¢ . - plan in the industry. Call or write:
Disk Speed /O (MB/Sec.) .81 .65 54 OUTSIDE THE USA WITHIN THE USA
Seek (Milli Sec)) 35 50 65 IBC/ DISTRIBUTION
- 21592 Marllla Street 4185 Harrison Bivd,, 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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The Input/Output Primer

Part 6: Interrupts, Buffers,
Grounds, and Signal Degradation

The conclusion of a six-part series covering fundamental
issues in computer interfacing.

In our discussions about 170 hard-
ware, we talked about the needs of a
wide range of peripheral devices.
Some devices are much slower than
internal computer processes, some
are about the same speed, and some
are faster than the computer can com-
fortably handle through normal
means.

We discussed the three hardware
handshakes associated with these
three classes of peripherals. Slow
devices are best handled by interrupt.
Only when the device is ready for
another data transfer is the processor
interrupted so that it can service the
peripheral.

Medium-speed devices can interact
with the processor directly since they

This article concludes Steve
Leibson's six-part series, The Input/
Output Primer. Covering the basics of
how computers communicate with the
world, the articles have described how
some of the problems in this area have
been solved. Steve's "An I1/0
Glossary, " a valuable reference for the
series, was published in the series’ first
installment (February 1982 BYTE, page
122). Figure numbers are continued
from Part 4.
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Steve Leibson
Cadnetics Corporation
5797 Central Ave.
Boulder, CO 80301

will not degrade system performance.
High-speed devices require special
hardware for direct memory access
(DMA) because the processor alone is
not fast enough to service them.

The hardware to perform interrupt
I/0 and DMA is useless without soft-
ware to support the capability. In the
discussion of formatted 1/0, we were
referring only to the simpler hand-
shake or programmed I[/0O. Most
computers support this type of 170
even if it is only by using the PRINT
statement.

Hewlett-Packard desktop com-
puters support interrupt 1/0 in two
ways: user interrupt-service routines
and buffer transfers. DMA is sup-
ported only through buffer transfers.
We will briefly discuss user interrupt-
service routines and devote the rest of
this discussion to buffers and buffer
transfers.

High-level languages frequently
have subroutine capability. In HPL
(Hewlett-Packard's high-performance
language for the 9825A/B), subrou-
tines are invoked with the “gsb” state-
ment and the main program is re-
turned by using an “ret.” BASIC uses
the corresponding statements
GOSUB and RETURN.

User interrupt-service routines are
a variation of the subroutine. After

www.americanradiohistorv.com

interrupts are enabled, the subroutine
is invoked because a peripheral inter-
rupts. The subroutine is written in the
high-level language of the computer
and is terminated with an interrupt-
return statement such as “iret” in
HPL. The following HPL program
fragment illustrates how user
interrupt-service routines are written:

10: 1-1

11: oni 6, “send”
12: eir 6

[

[

87: ‘“send”: wtb 6,A%[1,1]

88: I+1-—ILif I< =len(A$%);eir 6
89: iret

Line 10 sets a counter that points to
individual characters in string A$.
Should an interrupt occur, line 11
directs the program to line 87, labeled
“send,” and line 12 enables the inter-
face hardware and software to accept
interrupts. Line 87 sends a single
character from string A$ each time
the user interrupt-service routine is
called. Line 88 increments the counter
I to the next character and reenables
interrupts if there are more characters
to transmit. Line 89 forces a branch
back to the main program.

Circie 258 on inquiry card, e=p
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LIGHTNING FAST
SAFE AND SOUND

36

Rapidly write programs and
save your files with Audio
Light utilities for CP/M:

BACKFIELD

MPL-MENU PROGRAMMING
LANGUAGE

Our Quality Software will
improve your productivity.
THE BACKFIELD

Qur backfield software saves and protects your hard
disk data with these fine features:

®Backs up a hard disk to floppies

®Backs up selected files or all files

eAutomatically selects files that have changed since
last backup

e 'Squeezes” text if desired

The BACKFIELD consists of three programs:

FULLBACK backs up an entire disk to another set of
disks file-by-file, optimizing the use of all available
memory. It writes a special checksum directory file for
later use by QUARTERBACK.

HALFBACK backs up a large file to multiple disks.
QUARTERBACK automatically determines which files

have been changed since the last backup, and backs up
these files only.

MPL-MENU PROGRAMMING
LANGUAGE

MPL simplifies application programming by using
menus to structure programs:

eData is displayed as items in a menu

®Data is organized by connecting menus together

eSelecting an item in a menu may call an
application module

®Message area at top of each menu for module
communication

eSelection causes data to be placed in the message
area

elnterfaces with other programming languages

MPL is a revolutionary new programming language for

the system developer or end user to structure applica-

tions in a natural easy-to-use manner. The design of

MPL allows application modules to be written in any

compiled language supported by CP/M.

PRICE-ORDER INFORMATION
THE BACKFIELD
MENU PROGRAMMING LANGUAGE

$150.00
$175.00

MPL requires a 24x80 CRT. All software is supplied on
8" single density diskette for CP/M 2.2.

Call (408) 395-0838, or send check to:

AUDIO LIGHT, INC.
146 Town Terrace, Suite 4
Los Gatos, CA 95030

*California residents add 6% for sales tax
Dealer Inquiries Welcome

MPL is a trademark ot Audio Light. Inc.
CP/M Is a trademark of Digital Research.

Audio Light

July 1982 © BYTE Publications Inc

FILLED UNDER
PROGRAM CONTROL

EMPTIED UNDER
PROGRAM CONTROL

TRANSFERS OUT
Hplle Lk ) UNDER INTERRUPT
CONTROL
TRANSFERS IN
p |
: = AL UNDER INTERRUPT
CONTROL

Figure 16: A diagram showing the function of software buffers. These buffers store data
for data-transfer routines that use interrupts. A program fills an output buffer and an
interrupt-service routine empties it. An interrupt-service routine fills an input buffer
and a program empties it. The program initiates both input and output transfers.

Several things should be noted
from this example. The “eir 6”
enables the interface. The meaning of
an interrupt is that the interface is not
busy. The first interrupt will occur
immediately after the computer
executes line 12. Novices at interrupt
routines always fall prey to this. If the
interface has not been made busy by
sending it a character before inter-
rupts are enabled, interrupt is
immediate.

Note that the program must use a
counter to keep track of where the
next character will come from in A$.
Also, interrupts must be reenabled in
the interrupt-service routine if the
transfer is not finished. This is
necessary because the “eir” is can-
celed when it is invoked. That
prevents the interrupt-service routine
from being interrupted.

Buffers

High-level-language program lines
are slow compared to the native pro-
cessor speed. User interrupt-service
routines can support only low data
rates. Buffer transfers are a much
better choice for data transfers, leav-
ing user routines to service special
situations.

Buffers are blocks of computer
memory allocated for [/O. Data
passes through the buffer on the way
into or out of the computer. Enabling
of interrupts and character counters is
taken care of automatically and new
features are available. Data transfers
can be terminated on a count, as in
the above example, or by a character
match for buffered input. Figure 16
shows how buffers are used for 1/0.

The following sample program

wWWW. americanradiohistorv.com

lines perform the same task as the
first sample, but use buffered 1/0:

10: buf “OUT",100,1
11: wrt "OUT", A%
12: tfr “OUT",6

As you can see, this is much
simpler. Line 10 creates a buffer of
100 characters, line 11 fills the buffer
with the contents of string A%, and
line 12 sends the data to the
peripheral. The 1 at the end of line 10
specifies an interrupt buffer.

Why is this technique superior to
simply writing out the data directly to
the peripheral? Line 12 only initiafes
the data transfer. After that process is
started, the program will continue
with line 13. When the peripheral in-
terrupts, it will automatically be
given the next character. Meanwhile,
the computer is executing the rest of
the program.

Interrupt buffers are faster than
user interrupt-service routines for one
primary reason. The only safe place
to interrupt- a high-level-language
program is at the end of a line. In the
execution of a line of high-level-
language code, temporary locations
are set up, addresses are calculated,
and a whirl of activity is taking place.

An interrupt routine must be able
to return to where the program left
off after the interrupt is serviced. If
the user routine accesses variables be-
ing used by the main program, or
worse yet, changes those variables,
there could be disastrous results.

That is why high-level-language in-
terrupts: are restricted to the end of a
line. Things are safe there.

Conversely, the routines used by
the buffer-transfer interrupt-service

Circle 349.on inquiry card. s
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Up-to-the-minute
iInformation.

Down-to-earth prices.

Our low prices speak
for themselves.

Everything considered,
we believe we offer you
the best bottom line in
the business — on a
consistent basis.

However, we invite
you to take advantage of
more than just our low
prices.

When you call Alpha
Byte, you'll be tapping-in
to what is possibly the
most comprehensive
wealth of information
available anywhere.

Our people are state-
of-the-art experts who
live and breathe micro-
computers. We require
that they stay on top of
this constantly changing
business — using the
new products, reading
the literature about them,
understanding their
applications, advantages,
and disadvantages.

So if you have any

questions — if you’re not

sure about exactly what
you need, or if you'd just
like to discuss the pros
and cons of a particular
piece of equipment —
call us.

We love to talk about
microcomputers.
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16K RAM KITS . .. .13.95

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

DISKETTES

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

VERBATIM DATALIFE

MD 525-01, 10, 16 26.50
MD 550-01, 10. 16 44.50
MD 557-01. 10, 16 45.60
MD 577-01. 10. 16 34.80
FD 32 or 34-9000 36.00
FD 32 or 34-8000 45.60
FD 34-4001 48.60

DISKETTE STORAGE

5% " PLASTIC LIBRARY CASE 2.50
8'* PLASTIC LIBRARY CASE 3.50
PLASTIC STORAGE BINDER w/ Inserts. .. .9.95
PROTECTOR 5% " (50 Disk Capacily) 21.95
PROTECTOR 8°* (50 Disk Capacity). 24.95
DISK BANK 5% 5.95
DISK BANK 8* 6.95
NEC PERSONAL
COMPUTERS

PC-8001A CPU 899.00
PC-8012A 170 §59.00
PC-8033A DISK 170 125.00
PC-8031A DUAL DISX. 899.00
ALTOS COMPUTER
SYSTEMS

Call Aipha Byte for our low Alos prices.
ATARI COMPUTERS
ATARI 800 679.00
ATARI 400 (16K) 339.00
ATAR! 810 DISK DRIVE 445.00
ATARI 850 INTERFACE 169.00
ATARI 410 PROGRAM RECORDER. 75.00
EPSON CABLE 35.00
MEMORY MODULE (16K) 89.95
JOYSTICK CONTROLLER 10.00
PADDLE CONTROLLERS 19.95
STAR RAIOERS 35.00
MiISSILE COMMAND 35.00
ASTERCIOS .35.00
PACMAN SCALL
INTEC PERIPHERALS

RAM MODULES

48K FOR ATARI 400. 279.00
32K FOR ATARI 800 125.00

ACTIVISION ATARI
CARTRIDGES

LAZAR BLAST

SKIING

DRAGSTER

BOXING

CHECKERS

BRIDGE

KABOOM

21.95
21.95
21.95
21.95
21.95
21.95
21.95

HEWLETT PACKARD

HP CALCULATORS
HP-11C LCD SCIENTIFIC

HP-12C LCO BUSINESS

HP-37E BUSINESS

HP-32E SCIENTIFIC w/ STATS
HP-33C Programmable Scientific
HP-41C Advanced Programmable
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 PLDTER MODULE

HP HP-IB INTERFACE

HP STD 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 DP 9501

C-ITOH F-10 40 CPS PARALLEL
C-ITOH 45 CPS PARALLEL
C-1TOH 40 CPS SERIAL

C-ITOH PROWRITER PARALLEL
C-ITOH PROWRITER SERIAL
EPSON MX-80 W/GRAFTRAX
EPSON MX-80 F/T W/GRAFTRAX
EPSON MX-100 W/GRAPHIC
EPSON GRAFTRAX

1DS-560G PAPER TIGER

1DS PRISM 80 W/0 COLOR.

115.95
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
1595.00
1770.00
1295.00
549.00
.695.00
.$SCALL
SCALL
SCALL
90.00
1195.00
1099.00

IDS 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 D SELLUM
NEC SPINWRITER 3500 SELLUM
OKIDATA MICROLINE 80
OKIDATA MICROLINE 82A
OKIDATA MICROLINE 83A
OKIDATA MICROLINE 84
OKIGRAPH 82

CORVUS

1599.00
1799.00

659.00
1995.00
2545.00
2545.00

.2795.00

2295.00
389.00
548.00
799.00

1199.00

33.95

FOR S$-100, APPLE OR TRS-80

MOD I, it

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

§ MEGABYTES.
10 MEGABYTES
20 MEGABYTES
MiRROR BACK-UP

3245.00
4645.02
§545.00

725.00

APPLE HARDWARE

VERSA WRITER DIGITIZER. 259.00
ABT APPLE KEYPAD 119.00
SOFTCARD PREMIUM SYSTEM 625.00
MICROSOFT Z-80 SOFTCARD 299.00
MICROSOFT RAMCARD 159.00
VIDEX 80 x 24 VIDED CARD. 299.00
VIDEX KEYBOARD ENHANCER 1l 129.00
VIDEX ENHANCER REV 0-6 99.00
M & R SUPERTERM 80 x 24 VIDEO BD. . .315.00
SSM AIO BOARD (INTERFACE) A & T.. 165.00
SSM AIO BOARD (INTERFACE) KIT 135.00
APPLE COOLING FAN 44.95
T/G JOYSTICK 54.95
T/G PADOLE 34.95
T/G SELECT-A-PORT 54.95
VERSA E-Z PORT 21.95
MICRO SCI A2 W/0 CONTROLLER 419.00
MICRO SC| 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 329.00
PROMETHEUS VERSACARD 229.00
SUPERCLOCK I 129.00
LAZAR LOWER CASE + 59.00
MICROBUFFER 11 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
SANYQ 12 MONITOR (B & W) 249.00
SANYQ 12"" MONITOR (GREEN). 269.00
SANYO 13" COLOR MONITOR 469.00
ZENITH 12°" HI RES GREEN MON 124.00
AMDEK COLOR | 389.00
AMOEK RGB COLOR. 859.00
AMDEK RGB INTERFACE 169.00

Circle 13 on Inqulry card.
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MOUNTAIN
HARDWARE

CPS MULTIFUNCTION BOARD 199.00
ROMPLUS W/ KEYBOARD FILTER. . ..179.00
ROMPLUS W/O KEYBOARD FILTER. . .. 130.00
KEYBOARD FILTER ROM 49.00
COPYROM 49.00
MUSIC SYSTEM 369.00
ROMWRITER 149.00
APPLE CLOCK 252.00
A/D + D/A 299.00
EXPANSION CHASSIS 625.00
RAMPLUS 32K 139.00
CALIF. COMPUTER
SYSTEMS

S-100 BOARDS

2200A MAINFRAME 459.00
2065C 64K DYNAMIC RAM 539.00
2422 FLOPPY DISK CONT. & CP/M® . .359.00
2710 FOUR SERIAL 1/0 279.00

2718 TWO SERIAL/TWO PARALLEL 1/0.269.00
2720 FOUR PARALLEL 1/0 199.00
2810 2-80 CPU 259.00
APPLE BOARDS

7710A ASYNCHRONOUS S. INTERFACE . 149.00

7712A SYNCHRONOUS S. INTERFACE . . 159.00
7424A CALENDAR CLOCK 99.00
7728A CENTRONICS INTERFACE 105.00

VISTA COMPUTER CO.

APPLE VISION 80-80 COL CARO 329.00
APPLE 8°* DISK DRIVE CONTROLLER. . .549.00
MODEMS

NOVATION CAT ACOUSTIC MODEM . 145.00
NOVATION 0-CAT OIRECT CONNECT.. 165.00
NOVATION AUTO-CAT AUTO ANS 219.00
NOVATION APPLE-CAT 349.00
UDS 103 LP DIRECT CONNECT 175.00
UDS 103 JLP AUTO ANS 209.00
HAYES MICROMOOEM I (APPLE) 299.00
HAYES 100 MOOEM (S-100}) 325.00
HAYES SMART MODEM (RS-232). 249.00
HAYES CHRONOGRAPH 225.00
LEXICON LX-11 MOOEM 409.00
TERMINALS

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

PERCOM DATA SEPARATOR .27.00
PERCOM DOUBLER Il 159.00
TANDON 80 TRACK DISK DRIVE. .429.00
TANDON 40 TRACK DISK DRIVE 289.00
LNW DOUBLER W/ DOSPLUS 3.40 159.00
MOD 111 DRIVE KIT .649.00

MORROW DESIGNS

FLOPPY DISK SYSTEMS
Controtler, P.S., Microsoft Basic, CP/M®
ART

DISCUS 20 (Single Drive — 500K) .869.00
DISCUS 20 (Duat Orive — 1 MEG). 1499.00
DISCUS 2 + 2{Singie Drive — 1 MEG). 1099.00

DISCUS 2 + 2 (Dual Drive — 2 MEG). . 1999.00
HARD DISK SYSTEMS
Controller. P.S.. Microsoft Basic. CP/M®
A&T

DISCUS M10 (10 Megabytes) 3099.00
DISCUS M26 (26 Megabytes) 3749.00
ISOLATORS

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

TANDON 5% INCH

100-1 SINGLE HEAD 40 TRK 209.00
100-2 DUAL HEAD 40 TRK. 275.00
100-3 SINGLE HEAO 80 TRK 275.00
100-4 DUAL HEAD 80 TRK. 399.00

Circle 13 on Inquiry card.

TANDON THINLINE 8 INCH

B848-1 SINGLE SIDE 420.00
848-2 DUAL SIDE 515.00
MICRO PRO

APPLE CP/IM®

WORDSTAR* ¢ 249.00
SUPERSORT* ¢ 145.00
MAILMERGE* ¢ 90.00
DATASTAR*t 215.00
SPELLSTAR*t 169.00
CALCSTAR* t 169.00
CPIM®

WORDSTAR 310.00
SUPERSORT 195.00
MAILMERGE 110.00
DATASTAR 245.00
SPELLSTAR 195.00
CALCSTAR 239.00
MICROSOFT

APPLE

FORTRAN® 165.00
BASIC COMPILER® 315.00
cosoL* 595.00
Z-80 SOFTCARD 299.00
RAMCARD 159.00
TYPING TUTOR 17.95
OLYMPIC DECATHLON '24.95
TASC APPLESOFT COMPILER 159.00
CP/M®

BASIC 80 299.00
BASIC COMPILER 319.00
FORTRAN 80. 369.00
CosoL 80 595.00
MACRO 80 189.00
my MATH/mu SIMP 219.00
mu LISP/mu STAR 175.00

APPLE SOFTWARE

MAGIC WINDOW 79.00
MAGIC SPELL 59.00
BASIC MAILER 59.00
DB MASTER. 179.00
DB MASTER UTILITY PACK 79.00
OATA CAPTURE 4.0/80. 59.95
PFS: (NEW) PERSONAL FILING SYSTEM.85.00
PFS: REPORT. 79.00
Z-TERM*® 89.95
Z-TERM PRO* 129.95
ASCH EXPRESS. 63.95
EASY WRITER-PRO. 199.00
EASY MAILER-PRO. 79.00
EXPEDITER Hl APPLESOFT COMPILER. .. .73.95
A-STAT COMP. STATISTICS PKG. 129.00
SUPER TEXT It 129.00
LISA 2.5 §9.95

CONTINENTAL SOFTWARE

G/L 199.00
A/R. 199.00
A/P. 199.00
PAYROLL 199.00
PROPERTY MGMT .399.00
THE HOME ACCOUNTANT. 59.95
PERSONAL SOFTWARE
DESKTOP PLAN H 199.00
VISIPLOT 179.00
VISITREND/VISIPLOT 239.00
VISIOEX 199.00
VISITERM 79.00
VISICALC 199.00
VISIFILES 209.00
CP/M® SOFTWARE
THE WORD-SPELL CHECK 75.00
d BASE Il 599.00
SUPER CALC 229.00
SPELLGUARD .. 239.00
P& TCP/M® MOD Il TRS-80. 175.00
COMMX TERMINAL PROG. 82.50
C BASIC 2. 115.00
PASCAL 2. 349.00
PASCAL MT + 439.00
PASCAL/M .205.00
SYSTEMS-PLUS —

G/L. A/R. A/P. P/R 1799.00
CONDOR 1. 579.00
CONDOR H- 849.00

DIGITAL RESEARCH

MAC 89.00
SID 69.00
810 97.00
PL/ 1-80 439.00
SUPERSOFT

DIAGNOSTIC 1 69.00
DIAGNOSTIC I 89.00
C' COMPILER 179.00
UTILITIES | 59.00
UTILITIES # §9.00
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 MODJ1. Il 139.00
LAZY WRITER MOD 1, )il 165.00
PROSOFT NEWSCRIPY MQD I, 111 99.00
SPECIAL DELIVERY MDD 1. 111 119,00
X-TRA SPECIAL DELIVERY MOD 1. 111. .. 199.00
TRACKCESS MOD | jE 24.95
OMNITERM SMART TERM. MOD 1. 111, . 89.95
MICROSOFT BASIC CGMP. FOR MOD |. . 165.00
LDOS 5.1 MOD |, il 159.00
APPLE GAMES
PERSONAL SOFTWARE
CHECKER KING 21.95
GAMMON GAMBLER 21.95
MONTY PLAYS MONGPOLY 29.95
Z0RK | 32.95
Z0RK It 32.95
MONTY PLAYS SCRABELE 34.95
BRODERBUND

GALAXY WARS 20.95
ALIEN TYPHOON 20.95
APPLE PANIC. .24.95
MIDNIGHT MAGIC 29.95
SPACE QUARKS 24.95
AUTOMATEDISIMULATIONS
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
ABM. 20.95
GLOBAL WAR. ...20.95
CASTLE WOLFENSTE|N .24.95
ON-LINE SYSTEMS

WIZARD AND PRINCES ..29.95
MISSILE DEFENSE. 25.95
SABOTAGE o 20.95
SOFT PORN onsrmjns 24.95
THRESHOLD . 31.95

JAW BREAKER
CROSSFIRE
TIME ZONE
H/R FOOTBALL
H/R CRiBBAGE
PEGASUS W

SIRIUS SOFTWARE
SPACE EGGS

GORGON

SNEAKERS

EPOCK.

BEER RUN

HADRON

PULSAR Il

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 1-4. ea.

MORE GREAT APPLE
GAMES

COMPUTER QUARTERBACK
TORPEDO FIRE

THE SHATTERED ALLIANCE
POOL 1.5.

ULTIMA

RASTER BLASTER

FLIGHT SIMULATOR.
INTERNATIONAL . GRANO PRIX
SARGON H

SHUFFLE BOARD

FIREBIRD

SNACK ATTACK

THIEF

ROACH HOTEL
JABBERTALKY

THE WARP FACTOR

COSMO MISSION

WIZARORY

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.O.B. S.P)
9% x 11 18Ib WHITE 3.00Q ct
14 7/8 x 11 18ib WHITE 3.000 ct

24.95
24.95

.69.95
.32.95

20.95
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
. 20e85
.25.95
.28.95
.29.95

24.95

.24.95

24.95

.29.95

24.95

.32.95
. 24295

37.95

8.49
14.95
19.95

29.00
39.00
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TJo order or for information call

(213) 706-0333

MOdem order line: (213)883-8976

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

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

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

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

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362

*Requires Z-80 Softcard.
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routines are in machine code and are
restricted. Their effect on the system
is well known because all they are
allowed to do is transfer data.

Buffer interrupts are allowed any
time they are enabled. Thus,
interrupt-buffer transfers can be
much faster than user interrupt-
service routines for data transfer.
They are also easier to use.

The IBM Personal Computer has
interrupt-input buffers that are used
with the asynchronous communica-
tions adapter. In Personal Computer
Advanced BASIC, the statement
COM ON activates the buffer while
ON COM specifies the line number of
the program subroutine that will
periodically empty the buffer. After
executing each program line, the Ad-
vanced BASIC interpreter checks to
see if any characters have been re-
ceived. If so, a GOSUB is executed to
the subroutine specified by the ON
COM statement.

Once you understand interrupt-
buffer transfers, DMA buffers are

easy because they work the same
way. A buffer is set up, filled, and
transferred. The syntax is also the
same. The only parameter that
changes is the buffer type.

Only certain interfaces can support
DMA transfers and only certain
devices require DMA service. Since
DMA requires special hardware,
Hewlett-Packard desktop computers
have only one DMA channel. Thus,
only one DMA transfer can be active
at one time.

Buffered I/0 is a real convenience.
It is another way of taking 1/O hard-
ware, such as interrupt and DMA cir-
cuitry, and making the capability
available in an easy-to-use form.

How High Is the Ground?

It is a paradox that of all the signal
wires used in interfacing, the most
complex is the one that seems simple.
Ground wires are generally ignored in
the design of computers and interfac-
ing circuitry. No signals are inten-
tionally impressed on them.

Often, the number of ground wires
in an interface cable is determined by
how many conductors are left over
after signal wires have been allocated.
Naturally, this type of interface
design leads to problems. These prob-
lems can lead to signal degradation,
loss of data, and even destruction of
equipment.

Why do designers include ground
wires in the first place? Electricity
flows in loops. The laws of physics
dictate that current must always
return to its point of origin. When we
send a logic signal to a peripheral
device, we send it in the form of a
current. This current must have a
return path of low impedance so that
the peripheral device will observe the
full signal strength. Any impedance
in the return path (or the signal path)
will diminish the signal observed by
the peripheral. It should be clear,
then, that one reason to provide a
ground is to supply a low-impedance
signal-return path. This type of
ground is called a logic ground

s g

$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

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.

©CP/M is a registered trademark of Digital Research, Inc.

SYSTEM!

$2995.

B Single Board Technology B CP/M® Operating System
B 4 MHz Z80A CPU B 64K 200ns Main Memory
B 8-Inch Dual Density Floppy Drives
@ 5 1/4-Inch Dual Density Floppy Drives
@ 2-Serial Ports B 2-Parallel Ports
B 4-Counter/Timers B Expandable

For further information about this limited offercallor 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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The Only Complete Document Proofreading System
From Aspen Software
For CP/M; TRS-80"and IBM-PC Word Processors

Featuring Official Version of Random House
Dictionary

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

= *Full Interactive Correction-standard

{optional ot TRS-80 Model I/111}

®Instant Access to Dictionary

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

GRAMMATIK’

Beyond Spelling Checking

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

*Analyzes Poor Writing Styles

*Suggest Alternative Usages

= NO ERRORS

“The programs together (Proofreader and

Grammatik) offer a dvaamic tool for
comprehensive editing beyond spelling
corrections.”

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

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

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

—Stephen Kimmelin Creative Computing, 3/82

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

Grammatik and Prootreader 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, Apple. Please call/or write for detalls of minimum
system sizes and availability of additional disk and
operating system formats. Shipping costs included.
Please specify your system configuration when ordering.
Dealer inguiries Invited.

Proofreader Grammatik
CP/M, MS-DOS $129.00 $150.00
TRS-80 Model Il $99.00 $99.00
TRS-80 Mod. I/111 $59.00 $59.00
Model I/11l interactive correction option - $30,00

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

- Aspen Software Co.

P.O. Box-339-B Tijeras, NM 87059
L (505) 281-1634
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Figure 17: A diagram of the grounding of a typical computer system. Three ground
wires connect devices A and B. One wire is the signal ground, which serves as the return
path for signal currents. The second wire is the earth ground in the interface cable be-
tween the two devices. It provides safety by equalizing the potential between the two
devices. The third wire, usually invisible and forgotten, is the ground wire in power

cords.

This triple grounding can cause two kinds of problems. Ground-fault currents in
other devices may flow through the third-wire ground, up the power cord, through the
logic ground, and back down the other power cord. These currents usually exceed what
the logic ground is designed for and a voltage develops between logic grounds of the
two devices because of the small resistance in the wire. The voltage degrades signal
margins by changing the voltage reference levels of the two devices.

The second problem is electromagnetic interference caused by a “noisy” logic

ground, as represented in figure 18.

because it is associated with the logic
signals. A second type of ground
serves to ensure that the devices at
either end are at or near the same
potential.

One of the laws of interfacing
states that there are never enough
sockets on a wall power outlet to sup-
ply a complete computer system. At
least one device will be plugged into
another outlet several feet away.
Most computer devices currently sold
have three-pronged power plugs and
use the third wire of the power outlet
as an earth ground.

This earth ground is used as a
safety ground to keep the voltage of
exposed metal parts within kafety
limits. Unfortunately, due to
haphazard wiring practices, there
may be several volts of difference in
potential between the third wire of
one electrical outlet and the third wire
of an electrical outlet only a few feet
away in the same room.

This potential difference is usually
not large enough to pose a hazard to

wwWwW americanradiohistorv com

humans, but it can kill a computer
system. Signal levels for most inter-
facing systems today are 5 volts (V).
A potential difference of only 2 or3V
can destroy all trace of a signal. A
potential difference of 20 or 30 V can
destroy circuitry.

A safety or earth ground between
devices can minimize this difference
in potential. Once again, we seek the
lowest possible impedance so that the
potential difference is as small as
possible.

Now that we have good logic and
safety grounds between our computer
and our peripherals, we can relax,
right? Probably not. Chances are we
have created the infamous ground
loop. Figure 17 shows a system with
just such a problem.

The computer and the peripheral
are tied together with three grounds:
a logic ground for the signal return, a
safety ground for potential minimiza-
tion, and the third wires in the power
cords. The safety and third-wire
grounds are connected together inten-
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Your guide to the
world of microprocessors.

The Micro-Professor ™ -a low cost tool for
learning, teaching and prototyping.

Here in one attractive package
and at a price of only $149.00 is a
Z80* based microcomputer to
lead you step by step to a
thorough knowledge of the world
of microprocessors.

The Micro-Professor is a
complete hardware and software
system whose extensive teaching

* 280 Is a trademark of Zllog Inc.

aooq NG AUTAY

manual gives you detailed
schematics and examples of pro-
gram code. A superb learning
tool for students, hobbyists and
microprocessor enthusiasts, as
well as an excellent teaching aid
for instructors of electrical engi-
neering and computer science
courses.

But the Micro-Professor is
much more than a teaching
device. With it you can do bread-
boarding and prototyping, de-
signing your own custom hard-
ware and software applications
with Z80, 8080 and 8085 compati-
ble code.

The standard 2K bytes of
RAM is expandable to 4K,
and the standard 2K bytes of
ROM can be increased to 8K.

All this plus a built-in
speaker, a cassette interface, and

s

Multitech Electronics Inc.

v

#”  order enclosed

P ” Card No. Expires
Signature
Name {Ptease Print)
State Zip
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#”  Check or money

ﬁ._;‘g ~ # ([visa [J Mastergharge
”

sockets to accept optional
CTC/PIO. Bus is extendable.

As well as being an exciting
learning tool, the Micro-Professor
is a great low-cost board for
OEM's. Call for details.

SSB-MPF
Speech
sSynthesizer
Board 5129
A
vocabulary
of up to 400
words based
on the
TMS 5200 chip.
EPB-MPF
EPROM
Programming
Board $169
For all +5V
1KB/2KB/
4KB EPROMs.
Read/Copy/List/Verify
Capability.
BASIC-MPF

Tiny Basic $19

2KB BASIC interpreter with hardware
control capability. Machine-code .~
subroutine accessible. P sl

Circle 276 on inquiry card. &
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”~
=~ I'mready to enter the
- world of microprocessing

Call toll free to order.

[ price | oty | Amoum

| $149,00 | !
SSB-MPF Speech Synthesizer Board |
EPB-MPF EPROM Programming Board |
BASIC-MPF [§ 19.00 |
Shipping and Handling |§ 4.98 |
California residents add sales tax.
TOTAL

Outside of North America mail to:
Muttitech Industrial Corporation
977 Min Shen E Road, 105
Taipel, Taiwan, ROC

Tel. 02-769-1225

TWX 19162 MULTIIC,

23756 MULTIIC

MPF-I Micro-Protessor

4.95

In U.S. and Canada mail to:
Multitech Electronics Inc

195 West EI Camino Real
Sunnyvale, CA 94086
California Tel. (408) 773-8400
Elsewhere (800) 538-1542
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POWER SUPPLY LINE

GROUND

OUTPUT

Figure 18: A diagram showing the frequent cause of electromagnetic interference by a
computer system. Most digital systems have noisy logic grounds. Earth grounds usually
shield this noise, but if the earth and logic grounds are connected, the noise will transfer
to the shield and radiate from it. The result is interference with radio and television

reception.

tionally. That loop cannot be avoid-
ed. The logic grounds in both devices
are connected to a third-wire ground
that is common in computer design.
Loops are formed between logic and
safety, logic and third-wire, and
third-wire and safety grounds.

Two kinds of problems threaten
this system. First, current may be
flowing in the third-wire conductor

due to a faulty or leaky device
someplace else in the power system.
This will cause a voltage difference at
the two power outlets A and B. We
installed the good safety ground to
add a
minimize this difference.

The current sees the dual paths of
third-wire and safety grounds, and
the voltage difference will indeed be

low-impedance path and

small. Unfortunately, the current will
also see a third path to flow through,
the logic ground. Typically, logic
grounds are not designed to carry
power-fault currents. They have
higher impedance. Thus, a large cur-
rent flowing through signal ground
may prevent communications from
taking place.

Since we added the grounds to
allow the logic signals to be received
reliably, we must also prevent ground
loops from destroying that reliability.
The best method is to plug all devices
in a computer system into one elec-
trical outlet. This assumes that there
is enough current capacity on that cir-
cuit to supply the computer and all its
peripherals with power. If there are
not enough sockets on the outlet, use
a power strip. The third-wire ground
in a power strip is short and well
defined, and will be of low
impedance.

Electromagnetic Interference
Now that we have eliminated the
effects of ground loops and our

DATAFAGE GRQ SERIES INTERFACE

TURNS YOUR ELECTRONIC TYPEWRITER INTO A PRINTER/TYPEWRITER

The Dataface GRQ-11
Interface expands your
Olympia ES Series or Rem-
mington 200 Series electronic typewriters into a let-
ter press quality printer for your personal or business
computer. And, you still have a fully featured elec-
tronic typewriter—two machines in one.

The GRQ Series Interface features:
1. Standard EIA RS-232-C Serial
Parallel {Centronics compatible).

2. Standard asynchronous ASCII code, 7 bit data; 1
start bit; accommodates 1 or 2 stop bits automatical-
ly; accommodates odd, even or absence of parity bit.
3. Fifty thru 9600 Baud data rate options.

4. Two K buffer; supports X-on, X-off protocol as
well as RTS signals.
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5. Circuit board is installed
inside typewriter back panel
along side logic board. The
connection between boards accomplished by 40 pin
jumper cable using existing socket. No soldering
required. Power is provided to the GRQ thru two pins
of the 40 lead cable. Installation in 10 minutes.

GRQ-10 — CALL FOR SPECIAL
WHOLESALE PRICE.
SUGGESTED RETAIL $349.50.

UATAFALLE WIL.

2372 A WALSH AVE., SANTA CLARA, CA 95050
(408) 727-6704
Circle 126 on inquliry card.
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PRASO

Interface

Your Colc_:r
Connection

PKASO.

194300100 Prories mienacs A

foson WX 40 Wx 100
ana Aooee

Users Manual
" ASO
A

P

PKASOInterfaces
come complete
with Cable
Instructional
Disketie and
Comprehensive
Manual

Circle 193 on inquiry card.

Now your Apple Il or Apple /Il and
IDS Prism Printer

New and exciting from Interactive Structures—
the PKASO Color Interface is the latest family
member in the PKASO line of high-quality,
economical intertfaces. A low-cost interface
capable of adding a multitude of beautitul
colors to your images and text

With PKASO's advanced features, a few simple
commands allow you to print in black and white
or color: A quick copy of anything you see on the
screen, SuperRes graphics up to 2160x 1380
points on a standard page, photo-like graphics
with 16-level gray scale processor. Plus . . . you
can design your own printing symbols and
characters. PKASO Interfaces are compatible
with all major languages and options and are
available for the following black and white
printers: Epson, NEC, Okidata, Centronics, IDS
and C. toh

EVERY PKASO INTERFACE IS A MASTERPIECE OF
QUALITY AND INNOVATION. And every one is
backed by Interactive Structure’s super service
team. Discover PKASO today. Call us now for the
PKASO dealer near you.

Dealer inquiries welcome to: Micro Distributors
(714) 641-0205 Micro Source of Texas (214) 690-5111

For @ Il or & /// ...
PKASO brings COLOR
& Graphics to your
Word Processor!!

Interactive Structures Inc.
146 Montgomery Avenue
Bala Cynwyd, PA 19004

Telephone: (215) 667-1713
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system is performing flawlessly, we
can relax and listen to some music on
the radio. Unfortunately, whenever
the computer system is on, a lot of
static appears on the radio. Worse,
our neighbor down the hall notices
the same effect. Welcome to the
world of electromagnetic interference
(EMI), the second problem in inter-
facing grounding.

Figure 18 is a picture of the output
stage of a typical logic circuit. A tran-
sistor is connected to ground and the
output signal line, and another tran-
sistor is connected between the power
supply and the output signal line. If
both transistors are turned on at the
same time, a large current will flow
and destroy the circuit. If only the top
transistor is turned on, the output
voltage will be close to that of the
power supply. If only the lower tran-
sistor is turned on, the output voltage
will be close to ground potential. The
signal is switched by changing which
transistor is on and which is off.

When this switching takes place,
both transistors will be partially on

for a brief period of time. One is par-
tially on but going off; the other is
partially off but turning on. At this
instant, a large current is allowed to
flow from the power supply to
ground through both transistors. This
current spike will make the ground
jump a bit through the small but finite
impedance of the ground line.

Literally thousands of these output
circuits are in a computer, switching
constantly. All are adding their share
of noise to the logic ground. This
noise is carried out to the interface
cable and over to the peripheral on
the logic ground wires we ingeniously
ran between the devices in our com-
puter system.

The voltage spikes in the ground
are too small to affect the interface
logic signals, but the interface cable
acts as an antenna and transmits this
noise for all to receive. The thousands
of output circuits team up to form a
low-voltage but high-current signal.
The actual logic signals are much
lower current and don’t cause as
much trouble.

ATTENTION APPLICATION PROGRAMMERS

MCDISPLAY IS HERE
MASTERCOMPUTING has the answer to your biggest headache: user data entry.

Now devote your valuable time as a professional to the actual application rather
than complex input prompt control and data entry checking.

DISPLAYMASTER is a two part screen oriented data entry system

1. DISPLAYDEF - Development Utility
+ Define screen formats

« Define entries, prompts, messages, text

« Document screen format
» Build screen files

DESIGN CONCEPTS
» Large system approach
+ User friendly
« Language and system independent
+ Complete entry checking, conversion
& protection
+ Low RAM and Bisk overhead

SYSTEM REQUIREMENTS

2. DISPLAYASM - Powerful assembly calls
Build screens, process entries

Handle messages and prompts

User callable directives and primitives
Screen fields transparent to program

High speed operation

Screens easily changed & tested
Professional documentation
Maintenance free

Low cost - $175.00 with Manual

« CP/M™ 1.4 or 2.2 with cursor addressabie terminal or CRT
- Languages - Microsoft Basic-80 and BASCOM. Other popular languages to follow

FUTURE ATTRACTIONS

MCFILE - a data base definition system with user directives
MCPRINT - a page oriented print system with user directives

BASIC 80 and BASCOM ° MasterComputing Inc.
are products of Microsoft m I P.0. Box 17442

CP/M is a trademark O Greenville, SC 29606
of DIGITAL RESEARCH (803) 244-8174
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Two solutions to this problem are
available. The first involves the use of
low-impedance ground planes in the
computer and peripherals to
minimize the ground noise. The sec-
ond is to shield the interface cabling
to prevent the noise from escaping.
These techniques are both used in
Hewlett-Packard’s desktop com-
puters.

Finally, interface designers are at-
tacking the ground-loop and EMI
problems using a new interfacing
technology: fiber optics. Glass optical
fibers carry modulated light signals
between devices. No grounds are
used, which means no loops. Also, no
antennas pick up and transmit noise.

Fiber-optic interfacing now costs
more than the conventional interfaces
covered in this series. Some applica-
tions requiring long distance or good
noise immunity are already using
fiber optics. Many more applications
will do so in the future.

Conclusions

This primer has been written to ex-
pose you to many of the elementary
concepts in computer interfacing. The
connection of computers to periph-
erals and other computers is a vast
and complex subject.

Microcomputers do not yet have
the types of interfacing problems that
larger computers face. The software
tends to be simpler and smaller, and
the data rates are slower.

But microprocessor manufacturers
are determined to change the situa-
tion. The newer 16-bit micropro-
cessors are every bit as complex as
minicomputers. Software for these
processors will also be as large and
complex as that for minicomputers.
And the interfacing requirements for
the computers based on these micro-
processors are sure to be more com-
plex than the requirements of 8-bit
machines.

Although the Chinese did not in-
vent the microprocessor or an elec-
tronic interface, they do have a curse
appropriate for the engineers who
must master the complexity of the
16-bit microprocessors: May you live
in interesting times! I hope that this
primer will help you get through the
interesting times that lie ahead.®
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Plot

your next meeting
yourself.

Read how 2 pens can become
your best presentation tools.

Introducing the New Personal
Computer Plotter from
Hewlett-Packard.

Now you can use your personal
computer to generate your own presen-
tation charts. graphs, and pie charts.
How? Simply add on the new high
quality, low cost HP 7470A
Personal Computer
Plotter.

The 7470A helps you
save time and save money, and

rately and effectively.

Quicker understanding.

Data, when visualized graphically, becomes information
fast. Charts and bar graphs can make any presentation
clearer and more readily understood. But asking your staff
to produce the graphics man-
ually for your next presenta-
tion doesn't ensure accuracy
or artistic talent. And going
to outside graphics suppliers
can be costly. Combined with
your personal computer, the
new HP 7470A plotter does
the communicating for you.
Quickly. Logically. And with
off-the-shelf software avail-
able from most HP dealers.

Fast and pretty.

The 7470A gives you high plotting speed with excellent
line quality...faster than any competitive small plotter.
On top of all that, it comes in an attractive design
package that looks nice on your desk. And it does it
for only $1,550. (U.S.A. domestic suggested retail price.)

Count on it.

The 7470A is built the Hewlett-
Packard way. To last. Designed and
engineered with only a few parts, none
of which require adjustment. And with
customized integrated circuits
that ensure reliability.

Pen pals.

The HP 7470A has
weT two single-pen stables.
~ Simple pen changes give you
multi-color plots in your choice of ten
coordinated colors. Pens are automatic-
ally capped and stored.

: An option you’ll want, too.

For only $95, you can also get a 17057 Overhead
Transpardncy Kit that turns your plots into transpar-
encies for overhead projectors. For “I need it tomorrow
at 9:00 A.M.!” meetings, it’s a necessity.

Start plotting your next presentation today.
Clip and mail the coupon below. Now.

Mail the coupon below and we'll send you —absolutely
free —a sample plot, a more detailed brochure, and a
sample overhead transparency.

Then..,stop in at your nearest Hewlett-Packard
Dealer. See the HP 7470A in action. Once you see it
demonstrated you’ll find a hundred ways to make your
own applause-winning presentations.

When performance must be measured by results

() e

Circle 177 on Inquiry card.

F—————_——————————————————q

Seeing is believing. Send me a sample plot, an overhead transparency, and more detailed information.
Name Title

I Company _ I
Address
' City, State & Zip I

Phone Number ( ) ey =]
Send to: Hewlett-Packard, 16399 W. Bernardo Drive, San Diego, CA 92127 — Attn: Nancy Carter
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Computers, Fiction, and Poetry

Stories and poems written by computers are hardly
masterpieces, but they do shed some light on creativity.

Writing poetry with a computer is
like eating spaghetti with a fork a
yard long. It can be done, but it's not
easy. —computer poet Louis Milic

Pity the poor computer poet. While
the computer has gained grudging ac-
ceptance as a tool for the artist or
musician, it remains an odd duck in
the hands of the creative writer—ex-
cept, perhaps, as a word processor.
True, computers are used for many
other literary tasks: preparing con-
cordances (indexed lists of all the
words in a text), studying the quan-
titative aspects of style, and resolving
questions of authorship. Yet com-
puter poets and writers often are
regarded by fellow literati with a mix-
ture of fear, derision, and an-
tagonism. Even computer scientists
sometimes consider this work either
wasted or doomed to failure. Part of
the hostile reaction stems from the
general quality of computer-gener-
ated verse and prose. It is frankly

About the Author
Kevin McKean is a staff writer for Dis-
cover magazine.
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Hancock, NH 03449

awful, as its human programmers
readily admit.

Yet computer-assisted literature
shows no signs of dying out. From the
whodunit to medieval Chinese verse,
from the fairy tale to the operatic
libretto, virtually every literary form
has been, or is being, attempted with
computers. (Last October Omni
magazine even published a piece of
science fiction said to be written by
computer.) Computer authors main-
tain they are not trying to produce
great literature, but rather to under-
stand the workings of the human
mind. As researcher Natalie Dehn of
Yale University puts it: “I'm trying to
construct a model of what makes
people creative. If my model is cor-
rect, then my program should be able
to make up interesting stories.” In this
respect, delving into the workings of
the mind, the slender works of com-
puter literature speak volumes.

Prose Becomes Poetry

Computer poetry traces its origins
to a discovery made accidentally by
Louis Milic and other early workers
in the field of computer-generated
prose. Milic, now a 59-year-old

www americanradiohistorv com

English professor at Cleveland State
University, had programmed a com-
puter to generate simple sentences—
“A shirt thought with a dog,” “A
house sat to a picture,” and so forth—
by randomly substituting words in a
rigid framework. To his surprise,
he found that this sort of nonsense
made people think of poetry.

"The question was,” Milic says,
“why would a sentence generated by
a computer be mistaken for poetry?”
The answer, he reasoned, must be
that many people are used to poems’
not making sense.

A Comparison
Compare the following two poetic
excerpts:

1
Because the pleasure-bird whistles
after the hot wires,
Shall the blind horse sing sweeter?

2
What does she put four whistles
beside heated rugs for?

The first is from the poem “Because
the Pleasure Bird Whistles “ by Dylan
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Thomas; the second was written by a
computer. True, Thomas’s lines are
more melodic and haunting. But iso-
lated from context, they make just as
little sense as the computer’s odd
question.

Milic decided to test his theory that
readers are accustomed to poems’ not
making sense. He took some of Dylan
Thomas's poems and let a computer
rearrange them. "My students
couldn’t always tell which poems had
been doctored and which were genu-
ine,” Milic recalls. He then wrote a
program called Erato, ambitiously
named for the muse of lyric poetry,
that used an elaborate algorithm to
scramble and rescramble words from
the first lines of 10 famous poems.
Readers who know Gerard Manley
Hopkins’s poem beginning, “Margaret,
are you grieving” will recognize it in
one of Erato’s more successful at-
tempts:

Margaret, are you saddening
Above the windy jumbles of the tide.

Wave to me in the peace of the night.
Jealousy is not all: It is not refresh-
ment nor water.

Return to me in the pause of the
shade,
Darling, because my spirit can chime

Above the early flounces of the
stream.
Margaret, are you saddening?

Milic explains: “What we ac-
complish by this is to learn something
about poetry. It doesn’t weaken our
admiration for poets. On the con-
trary, it deepens it because we see
how much easier they do what the
programmer and machine are trying
to do.” Milic produced a computer-
scrambled version of the poem
“Return” by Alberta Turner that
prompted Turner to write four new
poems in response. “The random-
generating power of a computer can
produce combinations which the
human brain normally would exclude
as either meaningless or offensive to
its sense of order,” Milic says. Turner
agreed, calling this randomizing “a

valuable step in initiating or restimu-
lating the poetic process.”

Although Milic’s experiments
would give nightmares to an Oxford
don, they are not without precedent.
Jonathan Swift, in Gulliver's Travels,
described a mechanical writing ma-
chine that allowed “the most ignorant
person . . . [to] write books in
philosophy, poetry, politics, law,
mathematics, and theology without
the least assistance from genius or
study.” More recently, the dadaists in
the 1920s and the beatniks in the
1950s experimented with composing
poems by randomly clipping words
from newspapers and other printed
sources. A computer, however, is far
more efficient.

This efficiency points to one of the
first problems with computer

“I'm trying to
construct a model of
what makes people

creative.”

poetry—the sheer volume of poetry
that can be produced very quickly.
Richard Bailey, a University of
Michigan professor who has studied
this subject, says it reminds him of
the sorcerer’s apprentice who ordered
his broom to fetch water and then
was nearly drowned in the deluge.
Bailey cites the case of one poet,
Robert Gaskins, who wrote a pro-
gram to create haiku and then| sent
the output directly to a video-display
terminal. New haiku would appear at
the bottom of the screen, scroll slow-
ly to the top and disappear forgver.
Within months, Bailey says, Gaskins
and his computer “became the most
prolific poetic collaborators of all
time.” But there was never any sense
of loss in seeing a haiku scroll up into
infinity, Bailey says, because an¢ther
one would be along in a moment.

The Seeds of Revolt

While programs like Erato and the
haiku generator left the computer
with little more to do than randomly
select from among lists of words,
other scientists were trying to give the
machine more responsibility. One of
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these researchers was Sheldon Klein
at the University of Wisconsin. In the
early 1970s, Klein, a linguist and pro-
fessor of computer science, col-
laborated with his students to devise
a program to write 2100-word
mystery stories in 19 seconds each.
The group soon followed with a pro-
gram to create Russian fairy tales.

More recently, Klein says, he and
his students have invented a program
to write operas. Like the earlier two
programs, the opera-writer is divided
into two parts. A simulator generates
the plot in a special symbolic lan-
guage devised by the group, then
translators turn the symbolic plot in-
to words, music, and moving pictures
of the action. (The music is generated
by an Apple; other functions take
place on a Terak computer. The sim-
ulation language, whose name is writ-
ten as five vertical slashes and pro-
nounced “bar-bar,” is based on
UCSD Pascal.)

To facilitate display on a video ter-
minal, the opera is based on Edwin
Abbott’s nineteenth-century fantasy
Flatland about a two-dimensional
world, and it is titled Revolt in
Flatland. Klein and his colleagues
showed a video-taped sample at the
Fifth International Conference on
Computers and the Humanities in
Ann Arbor, Michigan, last year. But,
says Klein, “I'm not keen on showing
it because, to be perfectly frank, the
music is superb but the action is quite
dull.” This is because the action
simulator treats the cast’s movements
as if they were taking place on a
realistic scale, rather than compressed
onto a stage. “Most of what's happen-
ing in the current version is that little
squares and triangles and polygons
are moving slowly from one house to
another. The action only happens oc-
casionally, when they meet,” Klein
says. A refined version of Revolt in
Flatland is being prepared which will
automatically omit the boring scenes.
In the meantime, says Klein, “Poten-
tially, our opera could be five hours
long, like a real opera, but at the end
there would be nobody watching.”

Klein’s early programs allowed the
computer to develop a plot but gave
only limited consideration to the
motivations of individual characters.

July 1962 © BYTE Publications Inc 51


www.americanradiohistory.com

One of those who set out to solve that
problem was Jim Meehan, now an
artificial-intelligence researcher at the
University of California at Irvine.

Tale-Spin’s Fables

Meehan’s 1976 program, called
Tale-Spin, created stories that were
modeled loosely after Aesop’s fables.
Characters with names like Joe Bear,
George Ant, and Irving Birdlived in a
simple universe with rivers, fields,
caves, and trees. The human author
set the plot in motion by giving one of
the characters a motive such as
hunger, thirst, sleepiness, or a desire
for sex (primly referred to by Tale-
Spin as “fooling around”), and the
characters then wheeled and dealed
with one another in symbolic form to
resolve their goals. Meanwhile, a
natural-language translator reported
on their movements to the outside
world. Here is a sample of the raw
output:

Once upon a time George Ant lived
near a patch of ground. There was a
nest in an ash tree. Wilma Bird lived
in the nest. There was some water ina
river. Wilma knew that the water was

Once upon a time, there were two bears
named Jack and Joe, and a bee named
Sam. Jack was very friendly with Sam but
very competitive with Joe, who was a
dishonest bear.
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in the river. George knew that the
water was in the river. One day
Wilma was very thirsty. Wilma
wanted to get near some water.
Wilma flew from her nest across a
meadow through a valley to the river.
Wilma drank the water. Wilma
wasn't thirsty any more.

In this particular story, George Ant
goes on to fall in the river and is
rescued by Wilma Bird. The fall has
been planted by the human program-
mer; the rescue came about because
all characters are automatically
motivated to rescue any other charac-
ter they know is in danger of dying.
Tale-Spin kept track of the social
relationships between its characters,
and it made a list of each character’s
goals, crossing out goals as they were
accomplished. But it was prone to
silly mistakes. For example, in one
fable, a character named Henry Crow
inadvertently dropped a piece of
cheese and was soon mired in an
endless loop of bargaining with
himself to get the cheese back. The
program didn’t realize that its internal
representations of “Henry Crow” and
“himself” were the same character.

One day, Jack was hungry. He knew that
Sam Bee had some honey and that he
might be able to persuade Sam to give him
some. He walked from his cave, down the
mountain trail, across the valley, over the
bridge, to the oak tree where Sam Bee
lived. »
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When Tale-Spin worked, it created
stories of a natural simplicity reminis-
cent of folk tales (see the illustration
below).

The problem with Tale-Spin, says
Meehan, who is 32, was that its
stories lacked purpose. “There was no
overall goal as to what the story
would be about. It might be filled
with perfectly rational behavior, but
it might not be particularly in-
teresting, just as what you and I do in
a day may be rational but may not
constitute a story.” For this reason,
Meehan doubts that efforts to invent
a “story grammar’ —a set of rules for
creating good fiction—will ever suc-
ceed, although many authors and
scholars have tried to devise such
rules. Says Meehan: “It doesn't take
much literary education to find a
half-dozen great stories that don’t fit
the model and another half-dozen ter-
rible stories that do.”

Author’s Purpose

Building on Tale-Spin’s approach,
Yale’s Natalie Dehn is creating a more
ambitious program that considers
what the author wants from a story.
“The author has goals, things she

Jack asked Sam for some honey. Sam
gave him some.
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wants to accomplish,” says Dehn, a
28-year-old researcher in artificial in-
telligence. “She starts off with an
initial intent but may wind up with
something quite different. I'm trying
to model what the author is doing.”

Dehn’s program, appropriately
called Author, starts with a general
idea for a story but then refines and
focuses the idea as it goes. It may
even abandon the first idea in favor
of a better one. But, thanks to a
memory model developed by Roger
Schank, the program is also capable
of being “reminded” of earlier ideas
and returning to them. In this respect,
it is like a human author who is
reminded of people, situations, and
events from his or her own life, or
from earlier versions of a work of fic-
tion, and then incorporates them into
a story. Dehn's interest in such prob-
lems dates to high school when, she
says, “l began to think that the most
interesting problems were in the
humanities but that the best methods
for problem-solving were those of
science.”

A program like Author has come a
long way from the random-generated
poetry writers of the 1960s and early

Then Joe Bear walked over to the oak tree
and saw Jack Bear holding the honey.

1970s because it “understands” what
it is doing. Dehn calls the earlier pro-
grams, which only simulated in-
telligence, “hack programs”; the
classic of these was the popular Eliza,
or Doctor, program that mimicked a
psychiatrist talking to a patient.

The story-generating methods be-
ing developed for Author will find
practical use in another program,
which Dehn is writing to help adults
—_—— =

\When Tale-spin
worked, it created
stories of a natural

simplicity reminiscent
of folk tales.

who are poor readers. This progIam,

called Starship, will generate a story
in which the user is a crew member on
a space vessel engaged in an impor-
tant mission. At crucial times in the
plot the program will ask the reader
‘what should be done next. “The
moves he makes,” says Dehn, Twill
tell how well he has understood the
story so far.” As a training tool, the
Starship program will have elements
in common with such games as

He thought that he might get the honey if
Jack put it down, so he told him that he
didn’t think Jack could run very fast. Jack
accepted this challenge and decided to
run. He put down the honey and ran pver
the bridge and across the valley.
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Dungeons and Dragons, in which the

. user becomes the lead character in

what amounts to an adventure novel,
or with commercial software adven-
tures that allow the user to walk
through branches of fictional possi-
bilities.

Where Will It Lead?

Today’s computer-generated litera-
ture is limited in part by the dif-
ficulties of producing a natural lan-
guage but even more so by the fun-
damental problem of giving a com-
puter the capacity to find interesting
things to say. As a result, computer
literary products are still quite crude.
Yet they point to exciting things
ahead: poems that write or revise
themselves, novels in which the
reader is a character or author, and so

forth. All of this may not satisfy

critics today, but it heralds an in-
teresting and lively future. As com-
puter poet Milic says, “People who
scoff at computer poetry are simply
not thinking. It would be like com-
plaining, as people did when
Gutenberg came around, that the
word of God was not meant to be
printed by machine.”®

Illustration by Coni Porter

Joe picked up the honey and went home.
(This story was created by Meehan's Tale-
Spin program. He translated the story in-
to more conventional English from the
choppy sentences of the original.)
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Hardware Review

Scion Color System

Mgk Dahmke
Consulting Editor

In the November 1980 BYTE (see “The MicroAngelo
Video Display,” page 196) I reviewed the Scion Micro-
angelo graphics display—an S-100 board that provides
512 by 480 dot resolution. The board contains a Z80
microprocessor and 32K bytes of memory, making it one
of the most powerful graphics displays of its class. It has
only one limitation—no color or gray levels. Each dot
out of 245,760 dots is either on or off.

Now, Scion has announced the Microangelo Color
System, which consists of a set of Microangelo boards
connected together through a colar mixer or palette
board. With more than one board contributing to the dis-
play, each dot or pixel (picture element) can be described
by enough bits to specify a color or other intensity for
each pixel.

e
,’

ALE
0
27108
MICROANGELO BOARDS

Figure 1: Scion Color System hardware organization. From two
to eight Microangelo S-100 boards may be connected via 20-pin
ribbon cable to the palette board, which selects colors and
generates RGB output for a color monitor.
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The color system offers unprecedented capabilities for
its low price. Because each Microangelo has an on-board
computer, you can send commands to each board and
have them processed simultaneously. The palette board
mixes the outputs of multiple (from two to eight) Micro-
angelo boards by looking for the color value represented
by parallel bits in the parallel Microangelo boards. In a
two-board system, you could display 4 different colors;
in an eight-board system, 256 different colors. Each
color-palette entry is defined in red, green, and blue
(RGB) components, each of which can range from 0 to
100 percent in 256 steps. This means that on a full system,
you could choose 256 colors out of a palette of more than
16 million colors.

Figure 1 shows the hardware organization of the color
system. The palette board must be present on all ver-
sions, but you can start with two Microangelo boards
and work up to eight. A 20-conductor ribbon cable con-
nects the boards to the palette board. Each Microangelo
has its own Z80 running at 4 MHz and on-board firm-
ware in PROMs (programmable read-only memories).
The firmware can be either Screenware Pak I or Screen-
ware Pak II, which offers the additional capabilities of
region flooding, hardware and software test routines,
split screen for separate alpha and graphics regions, firm-
ware circle drawing, and macro definition allowing the
on-board Z80 to draw frequently used shapes or objects.
I will not spend much time describing the firmware fea-
tures of the Microangelo; I suggest that you read my
review in the November 1980 BYTE.

The Palette Board
Figures 2 and 3 show how the palette board converts
bitplane information into colors. The software must set
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the appropriate bits in the Microangelo boards so that the
bits make up the number of the color-palette entry. When
the display is generated, the palette board converts the
number into separate red, green, and blue values, which
are in turn sent to the RGB color monitor. The process is
really quite simple and powerful. Note that the color of
an object on the screen can be changed after the fact by
simply changing the color-palette entry for that combina-
tion of bits.

Software and Firmware

As mentioned earlier, the Screenware Pak [ and II
PROMs are on board the individual Microangelo bit-
planes. The system is very fast because each board
receives its commands and executes functions such as
drawing a vector or circle. A software package called
Colorpak that manages these high-level functions is in-
cluded. Colorpak is written as a subroutine library,
callable from FORTRAN-80. It greatly simplifies the
development of an application program. If you want to
draw a vector in color number 3, you would code the fol-
lowing:

CALL CURCLR(3)
CALL GRCUR(100,100)
CALL VECTOR(120,150,—1)

The first statement selects color 3 (which was previously
defined in the program). The second line moves the
graphics cursor to screen coordinates 100,100. The third
statement draws a vector from the graphics cursor loca-
tion to 120,150. The —1 parameter tells the Colorpak to
draw the vector in the currently selected color.

It is also possible to group bitplanes into “transparen-
cies.” This is like having several windows or screens that
overlap each other. For example, you could set up two
transparencies with four bitplanes, allowing 16 colors per
transparency. One transparency could have a grid on it,
while the other could display a floor plan for a building.
The two transparencies can be displayed separately or
overlaid in several ways. First, you could display the
floor plan on top of the grid, or for measurement pur-
poses, you could put the grid on top. This can be changed
dynamically by subroutine calls without redrawing the
image.

You can also decrease the intensity of a transparency to
any percentage of full intensity. Whenever there are
multiple transparencies, the color palette is automatically
configured to display the color that has precedence—the
color from the transparency that overlays all others. You
can mix colors that overlap, creating a new color. One
possible use for this feature would be in circuit-board
layout. The wiring diagram for a circuit could be dis-
played, with the cross-over points highlighted in a dif-
ferent color.

The hardware also allows winking bitplanes. When
configured to wink, the display will alternate between

At a Glance
Name
Scion Color System

Type
512-by-480-resolution color graphics system that can display up to
256 colors aut of a palette of more than 16 million colors

Manufacturer
Scion Corporation
12310 Pinecrest Rd.
Reston, VA 22091

Price

Color System with two Microangelo boards {4 colors), $2,495;
with six boards {64 colors), $6,495; with eight boards {256 colors),
$8,495; for Screenware Pak I, add $400, pius $40 for each extra
board beyond the first. A fully configured eight-board system with
Pak Il would cost $9,175. RGB color monitors are available at
$2,495.

Features

Up to 256 colors on one display with a tull eight-board system. a
light pen is optional. Each board has a Z80 running at 4 MHz
{which can run at 6 MHz), 32K bytes of main memory, room for
8K bytes of EPROM memory (used for Screenware Pak I or ll), and
512 by 480 dot display. Palette board has RGB generation circuits
and high-speed look-up memory for palette selection.

Firmware

Full firmware to generate vector graphics and characters; high-
level commands sent via parallel ports. Functions include: drawing
vectors, ploting points, and generating characters {normal or dou-
ble size: rotation is also available). Screenware Pak il can flood a
region with a color.

Software

Several CP/M-~compatible prograrms are available including COED,

a color editor program that displays a palette on the screen and
lets you build colors from either the RGB or HLS models. A
FORTRAN-80-compatible subroutine library (Colorpak) is provided
so that high-level commands can be executed without having to
understand or program the hardware. Three sample programs are
also on the distribution disk as well as the source listing (in
FORTRAN) for the Colorpak subroutine library.

Computer Needed

Any S-100-Compatible computer or any computer-that has an

S-100 bus adapter. Although the Color System uses a Z80
microprocessor, the host processor does not have to be Z80 or
8080 compatible. If you plan to use the COED and Colorpak soft-
ware, you must be able to run it with CP/M and FORTRAN-80 [or
a similar langbage). You will also need a wide-bandwidth (15
MHz or more} RGB color monitor. Monitors are also available from
Scion.

Documentation

A 131-page Color System manual is provided along with a pocket
reference card for the Colorpak subroutine library calls and the
Microangelo hardware manual (80 pages). Documentation is ade-
quate but not exceptional.

Audlence
Anyone requiring high-resolution color graphics on an S-100
system

two colors about every second. This feature also could be
used to highlight information on the screen.

The Color Editor

Defining an organization of transparencies and colors
can be difficult at best. It is very handy to be able to see
the colors as you mix them on the palette. Scion has gen-
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Figure 2: The palette board uses information from each bitplane
as a color number that points to a color palette entry. The user
may load the color palette with any of 16 million colors by mix-
ing red, green, and blue.
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Photo 1: A sample display of the Scion Color Editor. This utility
program allows you to create color libraries for application pro-
grams. After setting up a group of colors, the library may be
stored and later loaded into a user program. This particular
display was used in my application program for demonstration
purposes. It represents the spectral colors of the main sequence
of stars. Each horizontal row is a spectral color: very blue, blue,

green, white, yellow, orange, red, and a second white row.
Photo by Mark Dahmbke.
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Figure 3: The color palette actually consists of three separate
values, one for each primary color. Red, green, and blue may
each be specified, in a range of 0 to 100 percent, in 256 steps.
The resulting color values are sent to the red, green, and blue
guns on an RGB color monitor. This process is repeated for each
of the 245,760 dots or pixels every 1/60 second.

erously provided a color editor that aids in the design of
an application. The color editor is a large program that
draws a set of one-inch-long boxes on the color display.
A small command language allows the user to vary each
of the RGB components of each palette entry to see the
resulting colors. When a color has been selected, it can be
stored in one of the 64 palette entries. Actually, there are
up to 256 palette entries (if you have eight bitplanes), but
only 64 are displayed at one time. Photo 1 shows the col-
or editor with a typical palette of colors.

The editor normally uses the RGB method of building
and mixing colors, but the HLS (hue, lightness, satura-
tion) model can also be used. Figure 4 shows the topology
of this model. At first it may look quite confusing but is
really a useful model. Hue is measured in degrees, from 0
to 360. Blue is at O, red is at 120, and green is at 240. Note
that all of the primary additive colors are at 120-degree
increments around the circle. Yellow appears at 180
degrees. Lightness is measured in percent, from 0 to 100.
Zero percent is black, regardless of the hue and satura-
tion values, and 100 percent will produce white. Satura-
tion is also measured from 0 to 100 percent and is really a
measure of the chroma or amount of color visible. It is
graphically represented in figure 4 as the radius of the col-
or circle.

Colorpak Functions

Working with Colorpak is like working with a com-
bination of a Tektronix graphics terminal and the IBM
2250 graphics display. Most of the subroutine calls are
obvious, e.g. “CALL VECTOR" and “CALL POINT,"”
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and the color system requires a fair amount of initializa-
tion. You must do one of two things: use the color editor
to define a set of colors and one or more transparencies,
or use Colorpak to define the same. With the color
editor, the task is quite simple. To load a screen organiza-
tion and color palette, you would code:

CALL GETSYS(FILENAME',0)

where “FILENAME" is the file defined by the color editor,
and 0 indicates that it is on the current disk drive.

If you wish to do it the hard way, the following se-
quence might be used:

CALL CINIT(112,3,240,224,208,0,0,0,0,0,2)
CALL DEFTRN(1,3,0,0,0,0,0,0,0,0)

CALL PUTCLR(1,1, 0, 0,255,0,0,0)

CALL PUTCLR(1,2, 0,255, 0,0,0,0)

CALL PUTCLR(1,3,255, 0, 0,0,0,0)

CALL PUTCLR(1,4,255,192, 0,0,0,0)

CALL PUTCLR(1,5,255,128, 0,0,0,0)

CALL ERASE(1,1)

The first statement initializes the color system and defines
it as having three bitplanes at decimal I/O (input/output)
port addresses 240, 224, and 208. The last parameter is 2,
which tells the Colorpak that you are using Screenware
Pak II. The second line defines a transparency structure
with one transparency of three bitplanes. The next five
lines assign colors to the palette, This particular initializa-

LIGHTNESS
100% = WHITE

-

60°=
MAGENTA

HUE (ANGLE)
0° TO 360°
180°s S s | -~

YELLOW

0=
BLUE

SATURATION (RADIUS)
0% TO 100%

0% =BLACK

Figure 4: The HLS color model. Either the RGB or HLS models
may be used in the Scion Color Editor (COED) program. The
HLS model is diagrammed as a pair of cones, with the vertical
axis representing lightness. The top is 100 percent white; the
bottom is black. Hue is represented as an angle where 0 degrees
is pure blue, 120 is red, and 240 is green. Saturation is
represented as the radius of the cone. A saturation of 0 percent
will produce a gray scale of lightness from 0 to 100 percent.

Photo 2: A sample illustration on the Scion Color System. Photo courtesy of Scian Corporation.
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SPECTRUM OF QUASAR 3C273 (ANGSTROMS>
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Photo 3: A simulation of an absorption spectrum of a quasar. on the Scion Color System. Photo courtesy of Scion Corporation.

tion will make the system look like the examples in
figures 2 and 3. The last call is made to erase trans-
parency 1.

Colorpak has some useful subroutines such as FLOOD,
which will fill a bounded region with the currently
selected color. The fill algorithm is in firmware, so it runs
very fast. FADE will fade out a transparency to a percent-
age of its full brightness, and FUSE will fuse colors in

overlapping transparencies. MOVTRN allows you to
change the display precedence of transparencies. As with
the Microangelo video display, cross hairs and a light-
pen interface are available.

A Real-Life Application
After trying out the samples included on the CP/M dis-

Photo 4: A sample illustration on the Scion Color System. Photo tourtesy of Scion Corporation.
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Photo 5: A sample of Ken Livingston’s three-dimensional archi-
tectural modeling program on the Scion display. Photo by Mark
Dahmke.

tribution disk, I pulled out my old favorite—the three-di-
mensional model of the galaxy (see “A Simulated View of
the Galaxy” April 1979 BYTE, page 66). I decided to in-
clude stellar magnitudes (brightness) and spectral color
for a better effect. I down-loaded the FORTRAN pro-
gram from an IBM System/370 on which I had been run-

ning it and recompiled the program on my CP/M system.
I added the initialization calls, using a color library I
defined with the aid of the color editor. Photo 1 shows
the resulting color palette, which has seven different col-
ors, each with eight intensity levels. In astronomy, the
colors of the stars are categorized as O, B, A, F, G, K,
and M. These are very blue, blue, green, white, yellow,
orange, and red, respectively. (A second white row ap-
pears at the bottom.) Other samples of color graphics are
shown in photos 2, 3, 4, and 6.

Conclusions

I have had the Scion Color System for several months,
and I really don’t want to give it up. It is one of the most
convenient graphics systems [ have ever worked with.
The best test I could give it was my star map program,
which used almost all the features of the system. The fact

that I down-loaded the FORTRAN program from an IBM

computer and modified it to run on the Scion system in
less than three hours also says a lot for the system. BYTE
author Ken Livingston and | also down-loaded Ken'’s ar-
chitectural three-dimensional modeling system. It took
one evening to change the graphics interface and recom-
pile it on my/CP/M system, then a few more hours to fine
tune it. After that we were able to generate wire models
of buildings and project different views of them. Photo 5
shows a sample of Ken'’s program.®

Photo 6: A sample illustration on the Scion Color System. Photo courtesy of Scion Corporation.
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Ciarcia’s Circuit Cellar

Add Programmable Sound
Effects to Your Computer

Silicon replaces gunpowder for producing sound effects.

The explosions were still ringing in
my ears as | peered through the
smoky atmosphere. Suddenly behind
me | heard someone open fire with a
phaser. I whirled, expecting to be
vaporized. Then | remembered where
I was.

I had gone down to the local conve-
nience store to get a quart of milk,
and | had walked past a row of video
arcade games.

The lifelike sound effects associated
with arcade games represent the fruit
of years of work in various technol-
ogies. In the past, sound men for
radio serial dramas kept in their bags
of tricks such objects as coconut
shells, squeaky hinges, and watering
cans. Producing sound effects in-
volved physically producing the noise
through mechanical means. This
often required talent rivaling that of
the actors.

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

Today the sand board and coconut
shells are gone. Physically produced
sound effects have given way to the
electronic synthesizer and the com-
puter. You can simply sprinkle a little
pink noise through a programmable
attenuator to make a horse gallop or
trot on command.

Surprising sound
effects can be obtained
with relatively little
hardware.

Computerized sound generation
has not eliminated a profession, how-
ever. It has added a new dimension to
entertainment. The sound effects used
in movies such as The Empire Strikes
Back could not have been produced
30 years ago.

Sound generation of that quality is
of course beyond the typical Circuit
Cellar project, but surprising results

www americanradiohietorv com

can be obtained with relatively little
hardware. This month I'm working
with the SN76489A sound-generator
integrated circuit from Texas In-
struments. (Another TI product, the
SN76494N, is identical to the 76489A
except that it runs at a lower clock
frequency.) These two chips are
shown in photo 2 on page 62.

In this article, I'll describe a sound-
generating circuit that can be con-
nected to virtually any computer. I'll
also provide some sound-effects rou-
tines in BASIC for you to use with
your own computer arcade games.

SN76489A: General Structure
Figure 1 is a block diagram of the
SN76489A integrated circuit. The
chip contains four signal sources:
three independent generators of sin-
gle-frequency tones and one gener-
ator of noise. In addition, each source
has its own attenuator with a 28-dB
(decibel) attenuation range. The out-
put signals from the four attenuators
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Photo 1: You don't need a pistol to produce the sound effect of a gunshot. The Texas Instruments SN76489A integrated circuit can
produce the same sound under program control.

are summed together as a single
amplified output.

The 76489A is sealed in a 16-pin
DIP (dual-inline package) and is de-
signed for connection to and opera-
tion with computer address and data
buses, appearing to the computer as a
write-only location in memory or 1/O
(input/output) address space. Com-
mands are communicated to the
sound-generator chip’s internal
registers via its own 8-bit data bus
during the interval of activation of
the Write Enable and Chip Enable
lines by corresponding strobed
signals. Typically, this is accom-
plished by tying the address decoder'’s
output to the 76489A’s Chip Enable
pin and the computer’s Read/Write
line to the Write Enable pin.

The SN76489A is designed to run
at a maximum clock frequency of 4
MHz (megahertz) and loads data
rather slowly. The input data must
remain stable during the 32 clock
cycles (16 us [microseconds]) that the

76489 A requires to load an 8-bit data
value. When the loading has been
completed, the sound-generator chip
brings its Ready line to an active-low
state. This signal can be used to halt
the computer processor for the re-
quired time if necessary. We'll find
out more on the process of lodding
data later.

Sound Possibilities

Each of the three tone generators in
the 76489A contains a presettable
10-bit programmable down counter
used as a variable frequency divider.
The output frequency of each gener-
ator is selected by loading the 10-bit
count register through a command
from the processor. The counter is
decremented by a submultiple of the
clock frequency; when the count
register reaches zero, it toggles a flip-
flop. The output signal from the|flip-
flop becomes the output of the tone
generator, which is a square wave.

With a 2-MHz clock frequency, as
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is found in many typical computer
systems, the 10-bit counters allow the
76489A to cover a range of five oc-
taves: from two octaves below mid-
dle C to three octaves above it. This is
wide enough for most applications.
The output frequency of a given tone
generator is defined by the following
equation:

f=n/32xX1

where f is the tone generator’s output
frequency, n is the system’s clock fre-
quency (here assumed to be 2 MHz),
and [ is the decimal equivalent of the
10-bit counter register’s contents.
The noise generator is a 15-bit
exclusive-OR feedback shift register
that produces pseudorandom noise,
which is generally used for sound
effects such as explosions and gun-
shots. The rate at which the register
shifts determines whether the noise
contains a majority of high-frequency
or low-frequency components. The
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Figure 1: Block diagram of the Texas Instruments SN76489A sound-generator integrated circuit, which runs at a maximum clock rate
of 4 MHz. The similar SN76494N runs at a clock frequency of 500 kHz (kilohertz).

shift rate can be controlled by the
frequency set on tone generator 3 or
independently through the noise-gen-
erator-control register.

The output attenuators, one for
each of the four sources, are loga-
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Photo 2: The SN76489A and its sibling the
SN76494N are nearly identical, but
operate at different clock frequencies.
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rithmic and designed primarily for
musical applications. The 4-bit- at-
tenuator range is from 0 dB (maxi-
mum amplitude) to —28 dB (mini-
mum amplitude). The sixteenth step,
which would be predicted to set the
amplitude to —30 dB, turns the at-
tenuator off. By very quickly turning
the attenuators on and off or chang-
ing their control values, you can syn-
thesize interesting envelope effects to
simulate bells or a piano.

The four attenuator outputs are
added together through an analog
summing circuit, and the combined
output is then amplified to 10 mW
(milliwatts) with a voltage swing of
about 2 V (volts), but an external
power amplifier is required to drive a
speaker.

An Easily Built Interface

While the 76489A can be attached
directly to a microprocessor’s bus,
given a suitable address-decoding and
data-latching scheme, the details of
such a connection depend on which
processor is used, and the design re-
quires attention to accommodating
the register-loading delay. To avoid
this, I designed a parallel interface
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that is neither processor- nor load-
time-dependent.

The design, shown in the schematic
diagram of figure 2, is a four-chip
sound-generator circuit that incor-
porates the SN76489A. It can be at-
tached to an 8-bit latched parallel
output port that uses a data-ready
strobe line (a Centronics-compatible
printer port will work). A prototype
of the circuit is shown in photo 3 on
page 65.

In the figure, note that the data
lines BO through B7 are oriented to
follow general interfacing conven-
tions in the matter of bit hierarchy
rather than the Texas Instruments
format. In the TI hierarchy, bit 7 of
every byte is the LSB (least significant
bit), and conversely bit 0 is the MSB
(most significant bit). This just
happens to be the way TI does things.
The TI system is used later in the
descriptions of the SN76489A’s inter-
nal registers,

I have chosen to run the sound gen-
erator at 2 MHz. IC1 and IC2 (in-
verter sections and a flip-flop) gener-
ate this frequency, dividing a 4-MHz
crystal-oscillator output by 2. (If you
have a 2-MHz or 4-MHz signal handy
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Figure 2: Schematic diagram of a sound-generating circuit incorporating the SN76489A designed to be attached to a computer system
through a parallel 1/0 port. A source for parts is given in the text box at the end of the article.

in your computer, you could use it in-
stead by connecting it to IC2 or IC3
[the SN76489A] as required, omitting
the crystal.)

How It Works

The computer loads a byte of data
into the SN76489A (IC3) by making it
available on the data lines and then
pulsing the Strobe input line. (The
jumper connections JP1 and JP2 re-
spectively select use of a negative-
going strobe or a positive-going
strobe signal.) This signal is passed
through IC4 (an AND gate) to the
Chip Enable (CE) line of IC3. When
the CE line is strobed, the Ready
line (IC3 pin 4) goes to a logic 0, trig-
gering the Write Enable (WE) input
(IC3 pin 5). With a 2-MHz clock the
Ready line stays low for 32 us while
IC3 is being loaded. When it is
finished, the Ready line goes high,
and another byte can be loaded in a

similar manner. Configured as in this
circuit, the processor must wait at
least 32 us between byte transfers to
the sound generator.

If you will be controlling the inter-
face with a BASIC program, there is
no possibility of sending data  too
fast. Most BASIC interpreters take at

i i
Changes to registers
will cause immediate
changes in the audio

output.
Lo o e LS

least 2 ms (milliseconds) to execute a
statement. But some sound effects
and music may not be easily gener-
ated by BASIC. In such cases, the in-
terface must be driven with a ma-
chine-language program. To properly
time the data transfer, the Ready
line from the interface can be moni-
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tored through an input port (such as
the Printer Busy input of your Cen-
tronics port) or connected directly to
the Wait input of the processor.

The output of the sound generator
is amplified through a 1-W (watt)
power amplifier (IC5) to drive a
speaker.

Data Formats

Figure 3 on page 64 shows the three
data formats used in programming
the 76489A, which contains 8 regis-
ters (listed in table 1) that control the
various noise and tone outputs. Noise
or attenuation parameters are loaded
as 1-byte values, while frequency up-
dates require 2 bytes. (Figure 3 uses
the TI bit hierarchy.)

The 76489A’s input channel ap-
pears as a single address to any pro-
cessor. To differentiate between the
first and second byte of any data
transfer, all first-byte or single-byte
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RO R1 R2 Control Register
0 0 0 tone 1 frequency
0 0 1 tone 1 attenuation
0 1 0 tone 2 frequency
(o} 1 1 tone 2 attenuation
1 0 0 tone 3 frequency
1 0 1 tone 3 attenuation
1 1 0 noise control

1 1 1 noise attenuation

Table 1: Register addresses for con-
trolling various functions of the
SN76489A. These 3-bit values deter-
mine which of the registers receives
that remainder of the bits-in the control
byte us data.

e e ]

Attenuation

A0 A1 A2 A3 Weight
0 0 0 0 0 dB
0 0 0 1 2 dB
0 0 1 0 4 dB
0 0 3 1 6 dB
0 1 0 0 8 dB
0 1 0 1 10 dB
0 1 1 0 12 dB
0 1 1 1 14 dB
1 0 0 0 16 dB
1 0 0 1 18 dB
1 0 1 0 20 dB
1 0 1 1 22 dB
1 1 0 0 24 dB
1 1 0 1 26 dB
1 1 1 0 28 dB
1 1 1 1 off

Table 2: Attenuation parameters for
each of the signal sources. The
SN76489A must receive an attenua-
tion-control byte, formatted as shown
in figure 3, before any output can be
heard.

transfers have the most significant bit
equal to a logic 1. The second byte
always has the MSB equal to logic 0.

Programming Tones

Setting a frequency of 440 Hz for
tone generator 1 is done as follows.
First find I

I =n/32 Xf
I = (2 MHz)/(32 X 440)
I = 142.045
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(3a) Update Frequency (2-byte transfer)
First byte

MSB
1 0 n 2 f6 7 f8 (9

»

register address data

(table 1)

(3b) Update Attenuator (single-byte transfer)

MSB
1 r0 r1 r2 a0 ail

LSB MSB

Second byte

LSB
0 X fo 1 f2 3 fa 5
~ -

data

LSB
a3

register address
(table 1)

attenuation value
(table 2)

(3c) Update Nolise Source (single-byte transfer)

MSB LSB
1 r0 r1 r2 X FB NFO NF1
S — o —— S rmp——
register address noise clock (table 3)
(table 1) noise type (table 3)

Figure 3: Formats required for programming the control registers in the 76489A. The
first bit of the first control byte is always 1; the second byte, if used, has a first bit with a

value of 0.

Since I must be an integer quantity,
we set it to 142. The actual frequency
will be 440.14 Hz.

Next, we convert I to a 10-bit
binary value (using the TI bit hierar-
chy, where bit f0 is the MSB and {9 is
the LSB):

MSB LSB
fo f1 f2 f3 f4 £5 f6 f7 £8 f9

001 00 01 110

(While I could have converted every-
thing to follow the bit-hierarchy con-
ventions of the rest of the world, any-
one comparing this article to the spec-
ification sheets of the 76489A would
become utterly confused. But the ex-
ternal interfacing connections to my
circuit in figure 2 do follow the or-
dinary convention.)

The frequency data for tone gener-
ator 1 must be transferred to the
76489A as a 2-byte quantity. From
figure 3a, we see that byte 1 must
contain three register-designation
bits, r0, r1, and r2, which denote that
the value is to be applied as a frequen-
cy change for generator 1. We chose
the value 000 from table 1 for these
three bits.

We then see from figure 3 that 4 of
the data bits go in the 4 low-order bits
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of byte 1 and that the remaining 6 bits
go in the 6 low-order bits of byte 2.
The MSB in byte 2 must be 0, and one
of the bits in byte 2 is not used.

Therefore, to set tone generator 1
at 440 Hz, the first control byte
becomes

LSB
r2 f6 f7 f8 f9

MSB
1 0 rl

o PRITY: A | TR + S N P SO ¢

which is the same as hexadecimal 8E
or decimal 142, and the second byte
becomes

LSB
fo f1 f2 f3 f4 f5

MSB
&, %

0 0 0 01 0 0 0

which is the same as hexadecimal 08
or decimal 8.

A simple way to load these values
via BASIC is to execute the state-
ments OUT n,142 and OUT n,8
where n equals the port address of the
sound-generator interface. The argu-
ment of the first statement conveys
the register address and the 4 low-
order bits of the value to be loaded in-
to the down counter. The second
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Photo 3: Prototype of the parallel-port-driven sound-generation circuit shown in|figure 2.

argument contains the remaining 6
bits for the counter.

Once these values have been trans-
mitted, tone generator 1 is loaded,
but the attenuator has not been set to
enable any output. Changing the at-
tenuator setting requires only a single
byte of data, set according to the at-
tenuation parameters shown in table
Ze

From table 1, we select the attenua-
tion-register address of 001 for tone
generator 1. A 0-dB attenuation set-
ting (0000 from table 2) turns the
volume on full. The resulting for-
matted control byte, according to
figure 3b, is

MSB
1 r0 rl

LSB
r2 a0 al a2 a3

1 0 0 1 0 O O0 O

which is the same as hexadecimal 90
or decimal 144.
To turn on the 440-Hz tone at full

volume, therefore, we have to exe-
cute the statement OUT n,144 after
we have set the tone parameters, To
reduce the output amplitude by 4/dB,
an QUT n,146 statement would be ex-
ecuted.

Programming Noise

To change the output of the noise
source, we change the noise-control
and noise-attenuation registers. Both

use single-byte commands, shown in

figure 3c.

As shown in table 3 on page 66, the
one of the bits is called the FB, or
feedback, bit. This bit controls the
feedback in the noise-generator shift
register. If the FB bit is a logic 1, the
result is white noise. If the FB bit/is a
logic 0, the feedback is disabled, and
a lower-frequency repetitive (period-
ic) noise is produced.

Two bits, NFO and NF1, control the
clock frequency fed to the noise-gen-
erator shift register. Four options are
available: three options select fixed
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rates (in the formulas, n is the 2-MHz
clock frequency), or you can select
the output of tone generator 3 as the
shift-register clock. In the latter case,
some interesting effects, such as
sweep frequency noise, are produced
when the frequency of tone generator
3 is varied.

Performance Hint

One last comment on loading regis-
ters. The SN76489A runs in real time.
If you change a register, the results
will be heard immediately after each
byte is loaded. On a 2-byte fre-
quency-change command, if the time
delay between loading the first and
second byte is extraordinarily long, it
can result in some off-frequency notes
being heard. When exercising the
76489A with a slow interpreted lan-
guage such as BASIC, it is generally a
good idea to shut off a tone gener-
ator’s output before changing its fre-
quency. After you have loaded the
2-byte value (or only a single byte if

July 1982 © BYTE Publications Inc 65


www.americanradiohistory.com

T

FB Configuration
0 periodic noise
1 white noise
NFO NF1t Shift Rate
0 0 n/512
0 1 n/1024
1 0 n/2048
1 1 tone generator 3 output

where n = clock rate

Table 3: Noise-control parameters for
the noise source. White or periodically
varying noise may be produced; the
output of tone generator 3 may be used
to control the noise generator.

Note [ Value Frequency
C 239 261.50 Hz
C# 225 277.77 Hz
D 213 293.43 Hz
D# 201 310.95 Hz
E 190 328.95 Hz
F 179 349.16 Hz
F# 169 369.82 Hz
G 159 393.08 Hz
G# 150 416.67 Hz
A 142 440.14 Hz
A# 134 466.42 Hz
B 127 492.13 Hz

Table 4: A diatonic scale may be
played by the tone generators using the
values of I shown here as control
parameters loaded into one of the
down counters. The frequencies pro-
duced are quite close to standard.

all 10 bits of the frequency specifica-
tion don't have to be changed), the
output can be turned on again. For
single-byte register changes, the only
concern is that the rate of change be
consistent with the type of sound you
are trying to produce.

Producing Tones in BASIC

Many variations are possible with
such a versatile sound generator, and
much of the experimenting can be ac-
complished without having to think
in binary radix. A few simple lines of
BASIC allow you to determine the
value of I for a particular frequency
and automatically format the 2-byte
tone parameters.

Listing 1 is a program that facili-
tates testing of the interface and dem-
onstrates some simple formatting
techniques. You can hear the tone
produced by any value of the down-
counter register. The register value is
entered as the value I. The second
byte B becomes the result of the cal-
culation:

B = INT(1/16)

and the first byte A is derived and
formatted:

A = 1—-B+16+128

In BASIC the sequence is executed
as OUT n,A and OUT n,B (where n is
the port address). Again, to turn on
the tones, it is necessary to execute a
statement to set the attenuators to
some state other than off, as was

done before by the statement OUT
n,144.

Should you care to experiment
with a diatonic scale, a list of the ap-
propriate values of I and the corre-
sponding frequencies is shown in
table 4.

Demonstration Programs

The program in listing 2 on page 68
uses these notes to play a few bars of
“The Entertainer” by Scott Joplin. In
this program, DATA statements are
used to list each note (BASIC variable
F) and its duration (D) as it is played
on the tone 1 output. In addition, the
program takes this same data and
shifts it an octave and outputs it to
tone generator 2 as well. The result is
an interesting effect and a pleasing
sound.

Listing 3 is a further example of
using the tone generators. This pro-
gram simulates a clock chime, strik-
ing 12 times. The sound is synthesized
by mixing and linearly attenuating
two tones that are close in frequency.

Finally, no article on sound effects
would be complete without a pro-
gram to produce phaser and explo-
sion sounds. Listings 4 and 5 on page
70 fulfill this requirement. In both
cases, the noise generator is the key
ingredient.

To produce a phaser sound, the
noise generator is set to white noise
with its clock rate controlled by the
output of tone generator 3. When the
phaser sound is to be heard, the fre-
quency of tone generator 3 is swept,
and the attenuation is linearly
ramped down.

Listing 1: A BASIC program to test and demonstrate the SN76489A circuit, and to possibly inspire other ideas for programming it.
The sound generator is assumed to be interfaced to the computer through a parallel 1/0 port.

* % %k Kk

100
110
120
125
130
150
160
200
220
230
240

REM
N=17

PRINT"Divider Valve
B=INT(1/16)
A=I-B*16+128

OUT N,144

FOR X=0 TO 1000
GOTO 120
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SN76489A TONE TEST
:REM Sound Generator port address
OUT N,159:0UT N,191:
REM Tone output is clock/32*I -- Enter I to test tone output

*kk*k

OUT N,223:0UT N,255

= ";:INPUT I

:REM Delay
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:REM Clear Outputs

OUT N,A :0UT N,B :REM Set 2 byte tone value on 76489A
tREM Turn on Tone 1 Output
¢:NEXT X
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Introducing INTEX'TALKER

The Professional Voice Quality Text-to-Speech Synthesizer that makes sense
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Intex-Talker

Unlimited Vocabulary

64 Programmable levels of inflection

Built-in 6k text-to-speech algorithm

INTEX-TALKER, the new second generation text-to-
speech synthesizer, incorporates all of the features users of
earlier synthesizers have requested. Created by Steve
Ciarcia, nationally known computer and peripheral
equipment designer, INTEX-TALKER provides a new high
level of speech: intelligibility and voice quality. You've got to
hear it to believe it!

INTEX-TALKER translates ASCII characters into speech
with an advanced text-to-speech algorithm. Simply type
English text and a talk command into your keyboard. User
friendly? What could be simpler?

Important Uses of Speech Synthesis

INTEX-TALKER brings a new dimension to interactive
computer communications. Available as a stand-alone
peripheral or at the board level, INTEX-TALKER provides
a real time audio interface for applications in data
processing, telecommunications, automation, education or
handicapped markets. It can annunciate data transmitted at
high baud rates over telephone lines or serve as an
unlimited vocabulary audio interface for telephone
transaction applications. Featuring 64 digitally
programmable levels of inflection, INTEX-TALKER offers a
unique, high fidelity professional voice quality.

Equipped with keyboard, INTEX-TALKER can function
as a typewriter for the blind or as a communicator for the
vocally impaired. Every ASCII character is recognized
(including punctuation) as it is typed and can be echoed
automatically.

As a computer-aided educational device, INTEX-
TALKER can provide interactive student instruction on
literally any subject. For entry level students, INTEX-
TALKER can provide a user friendly environment enhanc-
ing the learning process and encouraging the develop-
ment of student familiarity with the computer keyboard.

And with home computers, INTEX-TALKER adds both
fun and utility. Computer games come to life. Your
computer can now speak instructions, warmnings, praise —
and it has music and sound effects capabilities, toco.

You can easily apply the capabilities of INTEX-TALKER
to any of your home computer uses; security, education, or
home management.
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Easy to Operate

ASCII code is sent to INTEX-TALKER through either
the RS232C or parallel interface. The English text is stored
in a 750 character buffer until the processor commands it
to be automatically translated into electronically synthesized
speech. For example: type the ASCI characters spelling
“IN-T-E-X" to dause the word “INTEX" to be spoken
on command.

Independent Operation/No Overhead

INTEX-TALKER can also be used as a dedicated
controller. It has user expandable memory with 16k ROM
and 8k RAM capacity.

With its own 6502 microprocessor and built-in 6k text-to-
speech algorithm, INTEX-TALKER operates without
overhead. The host computer is free to execute other
programs while INTEX-TALKER is speaking.

At Only $295.00 INTEX-TALKER

Offers These Features:

» Phoneme based speech synthesizer chip

» 64 crystal controlled inflection levels -
digitally programmable

» 6k text-to-phoneme algorithm

» 750 character buffer

» Full ASCIl character set recognition and echo

+ Adjustable Baud Rate (75-9600)

« RS232C or Parallel connectors

« X-on/X-off handshaking

+ Phoneme access modes

+ User expandable memory

+ Music and sound effects capability
(programming language for notes included)

+ Onboard amplifier & power supply +12V; +5V

+ Spelling output option

Order Now

Call the number below to order or request additional
information. Master Charge or Visa accepted. Charge to
your credit card or send a check for $295.00 plus $4.00
delivery. Add 4% sales tax in Michigan.

Dealer inquires invited.

Intex Micro Si:stems Corporation
755 West Big Beaver Road - Suite 1717
Troy, Michigan 48084

Telephone: 313/362-4280
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Listing 2: A BASIC program that plays part of “The Entertainer” by Scott Joplin.

100 REM *%%x% THE ENTERTAINER by Scott Joplin ***%*

110 REM **%* pPlayed on the SN76489A ****

120 REM

130 N=17 :REM Tone Generator Address

140 GOSUB 370 :REM Clear Outputs

150 para 239,8,213,8,201,8,190,8,120,8,190,4,120,8,190,4,120,16
160 paTA 2,2,120,8,107,8,101,8,95,4,120,4,107,4,95,4,127,6,107,8
170 para 120,16,0,0

180 DIM F(50),D(50)

190 FOR I=1 TO 30

200 READ F(I),D(I)

210 IF F(I)=0 THEN 230

220 NEXT I

230 E=I :I=1

240 B=INT(F(I)/32)

250 A=F(I)/2-B*16+128

260 OUT N,A :0UT N,B :REM Set 1ST Octave Value

270 B=INT(F(I)/16) :A=F(I)-B*16+160

280 OUT N,A :0UT N,B :REM Set 2ND Octave value

290 OUT N,144 :REM Turn on Tone 1

300 OUT N,176 :REM Turn on Tone 2

310 FOR X=0 TO 20*D(I) :NEXT X :REM Hold Tone 1/4,1/2, or Whole
320 I=I+1 :REM Increment Note Counter

330 IF I=E THEN GOSUB 370 :END

340 GOTO 240

350 REM

360 REM

370 oUuT N,159 :0UT N,191 :0UT N,223 :0UT N,255

380 RETURN

Listing 3: Program that simulates the ringing of chimes.

100 REM **** CHIME SOUND ****
110 REM

. 120 N=17 :REM Tone Generator Address

130 GOSUB 1000 :REM Clear All Outputs

135 REM

140 REM Set Tone 1 to 679 Hz

150 OUT N,140 :0UT N,5

160 REM

170 REM Set Tone 2 at 694 Hz

180 ouT N,170 :0UT N,5

185 REM

190 FOR T=0 TO 11 :REM Strike Chime 12 Times

200 FOR A=145 TO 159 :REM Loop to Generate Attentuation Steps
210 OUT N,A :0UT N, (A+32)

220 FOR Q=0 TO 65 :NEXT Q :REM Delay While Sounding Chime
230 NEXT A

240 NEXT T

250 REM

1000 OUT N,159 :0UT N,191 :0UT N,223 :0UT N,255

1010 RETURN

68  July 1982 © BYTE Publications Inc
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iWHY THE MICROSOFT
RAMCARD MAKES OUR SOFTCARD
AN EVEN BETTER IDEA.

Memory — you never seem to have quite applications like the Peachtree Software account-
enough of it. ing systems. VisiCalc™ and other Apple software
But if you're one of the thousands of Apple packages can take advantage of RAMCard too.
owners using the SoftCard. there's an economical And RAMCard gives you the extra capacity to
new way to expand your memory dramatically. develop advanced programs of your own, using the
16K ON A PLUG-IN CARD. SoftCard and CP/M._Even with the RAMCard in
Microsoft's new RAMCard simply place, you can still access your ROM BASIC

. and monitor routines.
plugs into your Apple i, and adds 16k f
bytes of dependable, buffered ‘ , JOIN THE SOFTCARD
read/write storage. FAMILY.

Together with the SoftCard, ' The RAMCard is just the
the RAMCard gives you a 56k latest addition to the SoftCard
CP/M® system that's big enough family — a comprehensive sys-
to take on all kinds of chores that tem of hardware and software
would never fit before (until now, that can make your Apple more
the only way to get this much versatile and powerful than you
memory was to have an Apple ever imagined.

Language Card installed). Your Microsoft dealer has all

GREAT SOFTWARE: et T
YOURS, OURS' OR THEIRS. that keeps getting better.

With the RAMCard and Microsoft Consumer
SoftCard, you can tackle large- Products, 10700 Northup Way,
scale business and scientific Bellevue, WA 98004
computing with our COBOL and (206-828-8080)

FORTRAN languages. Or greatly
increase the capability of CP/M
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Listing 4: Program that simulates the sound of a phaser firing.

100 REM **%* PHASER SOUND ****

110 REM

120 N=17 :REM Sound Generator Address

130 GOSuUB 1000

140 OUT N,231 :0UT N,240 :REM set noise and attentuation
150 FOR L=0 TO 15

160 FOR A=192 TO 207

170 ouT N,A :0UT N,L

180 NEXT A

190 OUT N, (240+L)

200 NEXT L

210 END

1000 OUT N,159 :0UT N,191 :0UT N,223 :0UT N,255
1010 RETURN

Listing 5: Program that produces an explosion sound.

100 REM **x** EXPLOSION ****

110 N=17

120 GOSUB 1000

130 OUT N,228 :REM Set high pitched white noise
140 FOR A=240 TO 255

150 OUT N,A :REM STEP ATTENTUATION

160 FOR D=0 TO 50 :NEXT D :REM delay

170 NEXT A

180 GOSUB 1000 :END

1000 oUT N,159 :0UT N,191 :0UT N,223 :0UT N,255
1010 RETURN

MICROPRO™ For Appte  FarCpm  PERFECT SOFTWARE™ SELECT ™ “the word processor’ . . $449 TCS ACCOUNTING™

WordStar . ........... $199 ... .8239 PerfectWriter . . ............. $199° PICKLESand TROUT™ .. ... ... $169 generalledger ,................. $99°*
CalcBtar. su i cisanlonn. $119....8199 Perfect Speiler. . ............... $129* ADVANCED LOGIC SYSTEMS™ accounts payable. .. .. ........... $99°
MailMerge . .. ....... ... $69 ..... $79 Perfect Mailer .. ...... o e 129" * ZEaTdigwwe 7. Frovre c........ 8199 accountsreceivable ... ........... $99*
SpellStar .. ........... $119... 3169 SMARTERM . . ............... $49* Smarterm a S S279 PONON: « qpwar iy mrm v sy magrmen $99¢
DataStar ............. $169 ... $199 ARTIFICIAL INTELLIGENCE Add-Ram. . . - . $119 allfourabove ... .............. $249°
SuperSort . ........ $119 ... $169 medical . . . sabiad 3 g R .$595  The Synergizer . ... ’ §549 inventory management ... . ...... . $99°
ABASEANE & ¢y » o 365 6o-s o atas s $495 AR, = 0 a5 w = pots iy AR $595 FOX AND GELLER ™ trsdos accounting package . . ..$199°
SUPERCALC™. .. .oovvvnnn.s $199  VISACCOUNT™... ............$109 Quickcode. - 8239 ; ol

SPELLGUARD™. . ........ ve oo B190  CBASICTSwrmias s nnbos bah g d $99  Quickscreen. $129 * Unconditioned 30 day

moneyback guarantee

TO ORDER CALL TOLL FREE 800-227-4587* * VISA-MASTER-AM. EX.
UNCONDITIONAL GUARANTEE on many products

FREE CUSTOMER SERVICE 415-974-5990 800-SOFTWARE™

RELIABLE UPS BLUE LABEL DELIVERY 185 Berry Street

WE SPECIALIZE IN BUSINESS CP/M* : 5 5
** 800-622-0678 in Calitornia (Calif. residents add sales tax) San Franmsco, Cahfornla 94107

WE OFFER TECHNICAL SUPPORT ON ALL SALES
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First, the IBM Personal Computer,
The Next Step ...

- Tecmar

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 expandabllity 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.

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 |EEE 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.

For IBM Personal Computer Expansion, TAKE THE NEXT STEP. ..

Tecmar Inc.

Circle 376 on Inquiry card.

PERSONAL COMPUTER PRODUCTS DIVISION
23600 Mercantile Road, Cleveland, Ohio 44122
Telephone: (216) 464-7410 Telex: 241735
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Producing an explosion is easier.
The procedure is simply to set the
white noise to a high volume and
linearly attenuate the output.
Abruptly shutting off the output will
make it sound more like a gunshot.

In Conclusion

The SN76489A has some truly re-
markable features for a 16-pin inte-
grated circuit. I have only scratched
the surface of the sound effects that it
can produce, and the programs | have
included are merely a first attempt at
producing sound effects. I even think
that given proper incentive and a
bank of SN76489As, 1 could give the
Cleveland Symphony Orchestra a
run for its money.

In reality, I probably won't use this
interface for music as much as I might
use it as a warning device or annun-
ciator on one of my computer sys-
tems. The good old days of bells,
whistles, and lights on computers
aren’t gone. And now these acces-
sories are programmable.

An advanced
microprocessor controlled
daisy wheel printer ¢ Fully formed
letter quality printing * Speed—120
words per minute ® Simple ¢ Reliable ¢

User “friendly” operator controls ¢ Available with

parallel or serial data interface ¢ 10 or 12 characters per
inch e Six fonts for each pitch ® Handles single sheets or
continuous forms up to 5 parts ¢ Tractor optional ¢ Noise

Next Month:

A spritely attempt at building a
simple, versatile color-video graphics
and animation circuit.®

A complete kit of parts, includ-
ing a printed-circuit board, for the
sound-generator circuit of figure 2
is available from:

Micro Projects
POB 420
South Windsor, CT 06074

The kit sells for $40 postpaid in
the United States. For foreign
orders, please include $5 for ship-
ping. For orders within Connec-
ticut, please include 7Vi-percent
sales tax.

To receive a complete list of Ciarcia’s
Circuit Cellar project kits available from the

Micromint, circie 100 on the readers service
inquiry card at the back of the magazine

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.
Ciarcia’s Circuit Cellar, Volume Il, contains ar-
ticles from December 1978 through June 1980.
Ciarcia’s Circuit Cellar, Volume IIlI, contains
the articles that were published from July 1980
through December 1981.

Editor's Note: Many readers have inquired
about the experimental multicolor (red, green,
and blue) light-emitting-diode component men-
tioned in the text box I wrote to accompany
Steve’s article “Use Infrared Communication
for Remote Control,” April 1982 BYTE, page
40. Sanyo Electric expects that a blue-only LED
based on the same technology will be available
in mid-1983, with a multicolor device possibly
following. North American distribution will be
handled by Sanyo Semiconductor Corpora-
tion, 7 Pearl Ct., Allendale, NJ 07401, (201)
825-8080. . . . R.S.S.

Lowest Price Anywhere . ..

SMITH-CORONA-TPI

*6

49.

level—63 dB or better « 117VAC or 240VAC * 50/60 HZ.

Terms of sale: bank wire transfer, certified or cashier’s
check, or money order. Please inciude telephone number with
order. PA residents add 6% sales tax. Advertised price is for

pre-paid orders F.O.B. shipping point. Price subject to change

without notice. Manufacturer’s warranty only.

LETTER QUALITY

ELECTRONIC
TEXT PRINTER

To Order, Write . ..
or Call Toll Free:

800-523-1449

inPA (215)644-6341

SPECTRA MARKETING

600 Swedesford Rd. Berwyn, PA 19312

Circle 422 on Inqulry card.
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SuperBrain

) x =

T ATy

P far o

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 k-
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 ali, prices start as low as $2,495,
incliding 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 protgction

“Registered trademark of Digital Research  tMicrosoft 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 II™ 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
EED/\T/\
SYSEMS.

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

Circle 195 on inquiry card.
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CompuView

CP/ M '86 1

Now Mainframe Features For Your
BM Personal Computer

The CompuView implementation
of CP/M-86 for the IBM Personal
Computer has the features needed to
run the full range of CP/M-86
application programs. Included are
serial and parallel printer support, a
‘smart’ screen driver which can
emulate many popular CRT terminals,
and 193K/drive disk capacity.
Innovative features include built-in

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

We encoura
pare our CP/M-

you to com-

with the version
available from IBM. We have been

careful to insure software compatibility

and can read/write their disks. The

table lists the major points of

comparison between the two versions.

Compare CompuView

horizontal scrolling for up to 254 the screen to automatically stop after Wlth IBM IBM CO{,TI‘S;"
columns and screen line editing, each new screen full of text. . ‘
which lets the user extensively edit or The CompuView CP/M-86 is Horizontal Scrolling No  Yes
re-enter any command line on the licensed from Digital Research and Screen Line Editing No  Yes
screen for CP/M-86 and application comes complete with all CP/M-86 Page Control . No  Yes
programs. In addition to IBM hard- utility programs. Software interchange qula,te popular terminals No  Yes
ware, the TECMAR, Inc. Winchester is simplified by the ability to read and ~ Smart’ CRT functions ~~  No Yes
hard disk, other hard disks and 80 tpi  write IBM-MSDOS disks, IBM CP/M-86 Reqd/Wnte IBM MSDOS disks No Yes
double sided drives are also supported.  disks and transfer files with other Serial file transfer No  Yes
Screen line editing is a CP/M and CP/M-86 computers via the ~ Support non-IBM hardware  No  Yes
desirable, time saving feature common  serial port. The screen driver includes Programmable Function Keys Yes  Yes
on large mainframe computers, but ~ a useful status line, horizontal Status Line Yes  Yes
not previously available on any CP/M  scrolling for up to 254 columns, and ~ SuPport Light Pen Yes  Soon
system. Besides editing the line being  faithful CRT terminal emulation, File Capacity 154K 193K
typed in, the cursor may be moved to  including editing functions, cursor CP/M-86for BMPC. .. ... .. ... $325

any line on the screen, and the line
edited by overtyping or inserting and
deleting characters. Typing the

‘Return’ key will then enter the line,

movement and display attributes.

Application fprograms can use the
status line for their own purposes or
to emulate a Z19 terminal.

VEDIT-86 with above purchase (This
version of VEDIT has horizontal scrolling

for up to 254 columns) . . . .

.. $100

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

V-COM Disassembler

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

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

other files. Each package includes a 30 page manual, sample
program files and variations of V-COM compatible with TDL,
MAC and two types of ZILOG assemblers ... .......... $80

8086 Software

VEDIT full screen editor for CP/M-86, MSDOS, IBM Personal
Computer and IBM Displaywriter .. .............. $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-100 computers . . . . Call

74  BYTE July 1982 Circle 108 on Inquiry card.
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Software Mainframe Features for Microcomputers

State of the Art Full Screen Text Editor

The newest generation VEDIT combines

sophisticated program development editing

cP i A
EE— with useful word Jprocessmg features and new

Cu
FULL SCREEN EDITOR

powerful ‘TECO’ like macros.

1 Fast and easy editing for rogram development and word processing. Includes automatic screen
User Or lented scrolling, a status line wit% e Cursor’s ﬁne and column positions, an ‘Undo’ key, and recovery
from full disk conditions (you can delete files or chan%e disks). Fully adapts to your system with 2 menu driven customiz-

ation for keyboard layout, CRT selection and more. Plus you're assured that VEDIT will always be state of the art because of

our inexpensive update option and support you can count on.

Exceptional speed and true ‘What you see is what you get’ full screen editing with a convenient
P €r for mance arra)? of cursgr movements and ed?ting 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 middle of an edit session. Includes search and replace, text move and copy, complete file handling and
flexible macros. Unique automatic indenting for use with structured languages such as Pascal, ‘C’ and PL/I. Other features
for assembly language, Fortran and Cobol.

. Features include word wrap, adjustable left margin, reformatting of paragraphs, word and
Wor d P I OceSSIHg paragraph oriented cursor movement and deleting, and printing with imbedding of print-

er control characters. May be used stand-alone or in conjuction with most fext processors.

CRT version supports over 40 terminals and utilizes ‘smart’ terminals. Your keyboard
Har dwar € Sup p Or t layout can use any available function and cursor keys. Memory mapped version offers
high speed, tlexibility, and supports bank select.

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, a macro could auto-
matically perform a series of global search and replace on many files). The buffers may also hold text, allowing extensive
text ‘cut and paste’, including multiple files.

: Please specify your microcomputer,
Or derlng video board or the CRT terminal

ersion, 8080, Z80 : ) IBM  Apple II Softcard ~ TRS-80 Il and [ SuperBrain
versian, or 8086 code, and disk format Zenith Z89  HP-125  Xerox 820  Cromemco
VEDIT - Disk and manual NorthStar ~ DEC VT180  Televideo  Altos
For80800rZ80 .. .. ...ooovvennn .. $150 Vector  Micropolis ~ MP/M  MSDOS
ForCP/M-860rMSDOS ... ............. $195
Manualonly ......................... $18 = * -
VISA and MASTERCARD 1955 Pauline Blvd., Suite 200

Ann Arbor, Michigan 48103
(313) 996-1299

... .. CompuView

Computer, Inc. Soficard is 8 trademark of Microsoh TRS-80 s a trademark of Tandy Corporation, [8M Personal

o &5 e o Incmaorel s W, b PRODUCTS, INC.

Circle 108 on inquiry card.
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Breaking the Jargon Barrier

Designing Programs for Humanists

Archaeologists design programs for their colleagues
using the language of the profession.

The belief that knowledge and
the students thereof are divisible
into two bodies, one scientific,
the other “humanistic,” is indeed
one of the constitutive ideas that
frame contemporary intellectual
life.

John Higham, Writing American History:
Essays on Modemn Scholarship (Indiana
University Press, 1970), page 6.

Humanists seldom are trained to
deal with quantified information or
to express ideas in numerical form.
Because computers are numerical
devices and computer specialists
belong to the scientific branch of
society, a communication gulf often
exists between computerists and
humanists.

About the Authors

Ned and Lou Heite, both archaeologists and
office information management consultants, are
developing computer programs for other archae-
ologists, including an archaeological drafting
and statistical package in Commodore’s BASIC.

76 huly 1982 © BYTE Publications Inc

Ned Heite and Lou Heite
Heite Consulting
POB 53
Camden-Wyoming, DE 19934

Some humanists, such as “clio-
metric” historians (those who apply
statistics to Clio, the muse of
history), do use statistical methods to
interpret information. These brave
humanists must fight their way
through one set of technical jargon in
order to master statistics; and if they
use computers in their statistical
work, they must face the even more
formidable barrier of computer
jargon,

Humanists who persevere and
master the new methods and jargon
find that they are now working in the
social sciences, with the emphasis on
sciences. Traditional humanists, put
off by the incomprehensible jargon,
sometimes seem to feel that their
quantitative colleagues have left the
humanities and become scientists.
Traditional scientists, on the other
hand, are unlikely to regard social
scientists as scientists of any kind.
This situation hardly encourages
more humanists to start using com-
puters.

www americanradiohistorv com

Computers in Archaeology Today

At a recent national conference at-
tended by more than 700 archaeolo-
gists, only seven—less than 1 per-
cent—attended the session on micro-
computer applications in archae-
ology. This poor turnout confirms
the existence of the jargon barrier.
Busy professionals have no time for
re-education in a new discipline.
Because many humanists believe that
buying a microcomputer would in-
volve learning computer science, they
can hardly be expected to queue up at
their campus computer stores. Micro-
computer manufacturers reinforce the
barrier when they pack five thick
volumes of documentation with each
system, each volume filled with
mystifying computer jargon. The
humanist has a subtle appreciation of
language. When he or she flips
through one of these manuals, terms
like initialize, diskette, and even user-
friendly are sure to catch the eye and
grate on the sensibility.

In short, the jargon barrier current-
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for a doctorate in the humanities.
Computerese, even rudimentary
computerese, is considered to be a
foreign language.

Microcomputers are not yet as
friendly as SPSS. Jinsam, a micro-
computer extended database system,
does have available many of the
essential functions of SPSS. How-
ever, procedures in Jinsam cannot be
designed and executed in plain
English. Therefore, even experienced
SPSS users cannot simply sit down at
a microcomputer and run stats on Jin-
sam using their SPSS experience. The
foreword to the Jinsam manual clear-
ly states the problem: “It is assumed
that the Customer is familiar with the
basic operation of the Commodore
PET/CBM and the necessary periph-
eral devices.” Then follow 72 pages of
jargon-filled, obscure prose, plus two
volumes on supplemental modules.
By contrast, the same person needs
absolutely no knowledge of the IBM
370 to use SPSS on it.

Suppose an archaeologist buys a
computer, printer, disk drive, data-
base manager, Visicalc, and word
processor. Despite the big invest-
ment, 10 or more volumes of heavy
reading, and getting used to a strange
machine, he still will not be equipped

The program must
actually reduce
the users’ work load
and not complicate

their lives.
= —_ — — — — __—_—— - - ___il

to compute a mean ceramic date or a
bore-diameter mean date. Without
studying the 10 volumes in detail, he
probably won't be able to keep an ex-
cavation register either. So why
should he leave the friendly embrace
of the university’s computer depart-
ment to blaze trails in microcom-

puting?

What Archaeologists Do

The most basic archaeological ac-
tivity is brute data handling. Every
artifact and its associated find-spot is
detailed in a document, commonly
called an excavation register, that
allows complete paper reconstruction
of field observations for later
analysis. To supplement the written
register, archaeologists keep detailed
drawings and maps of their sites,
recorded in a three-dimensional grid
system. Every drawing, every object
discovered on the site, and every ob-
served condition are carefully docu-
mented and keyed to numerical coor-
dinates.

Archaeological sites often contain
confusing patterns of post holes, pits,
and foundations created at different
times for different purposes. Tradi-
tionally, these patterns have been
sorted intuitively, sometimes with
controversial results. In one English
example, over 2500 post holes oc-
curred in an area of 8000 square
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Types at about 13 characters per
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ports the “Control | Number N”
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quence @ Has switch selec-
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meters distributed apparently at ran-
dom. For 20 years, the site plan sat
undeciphered; then a mainframe
computer reanalyzed the pattern and
found circular house patterns where
none had been visible to the unaided
eye (see reference 1).

Once the site records are complete,
archaeologists commonly interpret
them through fairly simple statistical
procedures. Descriptive statistics (fre-
quencies and histograms) and mea-
sures of central tendency and disper-
sion (means, medians, and standard
deviations) form the bulk of archaeol-
ogical statistics. Few archaeologists
have explored more sophisticated
descriptive techniques such as
measures of skewness or kurtosis (the
peakedness or flatness of a graph rep-
resenting a frequency distribution).

Chi-square is the most commonly
used measure of association, and late-
ly some investigators have begun to
employ higher-level correlation mea-
sures such as dummy variable
analysis, Student’s t, and variations
of the Pearson’s correlation formula.
A very few also have begun to use
probability distributions such as the
Poisson distribution for certain types
of site-location prediction.

Beyond these standard procedures,
archaeologists use statistical tools
peculiar to the field, such as the mean
ceramic date and the bore-diameter
date formulas. While off-the-shelf
programs can be adapted for stan-
dard statistical applications, they are
nearly useless to the archaeologist in
performing field-specific analyses.

Fairly standard recording systems
are used throughout the profession,
and reporting formats are almost
ritualized. Since archaeological pro-
cedures already have been adapted to
large computer systems, microcom-
puters are a natural next step.

Writing Software

About a year ago, we began to
develop a program package for
specific archaeological applications.
To promote its acceptance, we set
down certain strict ground rules that
could apply equally to any program-
ming project in the social sciences and
humanities:
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1. Procedures should follow as close-
ly as possible the usages of archae-
ology, regardless of the traditions
of computing.

2. The manual must be minimal.
After simple instructions for
loading the program, the users
should be guided by screen
prompts written in language
familiar to them from their
previous professional training.

3. Operating instructions and input
procedures must follow archaeol-
ogical practice. Wherever possi-
ble, people familiar with archae-
ology should be able to perform
the operations without computer
training.

4. The program must actually reduce
the users’ work load and not com-
plicate their lives.

5. The system must be completely
free of rough edges and must com-
pensate for users’ lack of knowl-
edge in such areas as legal string
entry and other arcane subjects
that computerists take for granted.

An archaeological program should
result, even if it might be a clumsy
computer program. With these prin-
ciples in mind, we set out to create
programs to meet some real needs in
the profession.

The Pipes Program

About 30 years ago, J. C. Har-
rington observed that the bore dia-
meters of white clay smoking pipes
decreased through time. Most pipes
made in 1600 had stem holes 9/64
inches in diameter, whereas pipes
made in 1790 generally had holes
4/64 inches in diameter. Over the in-
tervening years, the English smoking
pipe industry gradually reduced the
size of the wires used to bore the
holes. Harrington discovered that a
histogram of the bore diameters of
pipestem fragments from any site
could accurately reflect the date of
the site’s occupation (see reference 6).

Ten years later, Lewis Binford ob-
served that the reduction in bore dia-
meter over time was a fairly regular
process, decreasing at a rate of about
1/64 inches every 38.26 years. If the
reduction trend had continued
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Right away,
you can see a difference.
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Stop in a store near you. Take a look.

You'll be instantly taken with some of
the features that make the IBM Personal
Computer so different.

Like the non-glare screen —easy on
the eyes during those number-crunching
tasks like payroll and general ledger.

80 characters a line—with upper and
lower case letters for a quick and easy read.

And the flexibility of a system that
lets yo# move the components around at will.
(To get really comfortable, try the keyboard
on your lap and put your feet up.)

_ Go ahead, compare.

As you progress from casual
observer to comparison shopper,
you'll want the inside story of
the IBM Personal Computer.

Like user memory
expandable up to 256KB. And
40KB of permanent memory.
(Which not only includes the
BASIC language, but diagnostic
instructions that automatically
check the system every time you
turn it on.)

A 16-bit microprocessor that can
improve speed and productivity.

A mix of crisp text and high-
resolution color graphics on your own
TV set —clearly helpful for creating
charts to target forecasts and trends.

Or the 1Q programmable function
keys that let you bid goodbye to the
tedium of repetitious tasks.

And the list goes on. Which is why
we’ve included a box (at right) that tells all.

There’s more than meets the eye.

Some of the best things about the
IBM Personal Computer aren't part of the
computer.

Like the instruction manuals that help
you set up your system and teach you to use
it with the greatest of ease.

IBM PERSONAL COMPUTER SPECIFICATIONS

User Memory Display Screen Permanent Memory
16K-256K byvtes* High-resolution® (ROM) 40K bytes*
Microprocessor 80 characters x 25 lines  Color/Graphics
16-bit, 8088 * Upper and lower case Tt mode:

Auxiliary Memory Green phosphor screen® 16 colors*

2 optional internal
diskette drives, 344",

Operating Systems
DOS, UCSD p-System,

256 characters and
symbols in ROM*

160K bytes or 320K CP/M-861 Graphics mode:
h)\':::apr: disketie T e Ns)l&r resolution:
Ke ‘guag . 20h x 200v
83 kevs, 6 ft. cord BASIC, P.n,m!, FORTRAN. g, & white resolution:
attaches MACRO Assembler, 640h x 200v*
system unit* COBOL Simultaneous graphics &
10 function keys ™ Printer text capabiliny
10-key numeric pad Bidirectional Communications

Tactile feedbuack 80 characters/second RS-232-C inmterface

Diagnostics 12 character styles, up to  Asynchronous (start/stop)
Power-on self testing® 132 characters/line® protocol
Parity checking ® 9 x 9 character matrix®  Up to 9600 bits per second

*ADVANCED FEATURES FOR PERSONAL COMPUTERS

And an expanding library of software
programs that meet IBM’s demanding
specifications.

Programs for business. Education.
The lab and the home. Programs that make
the IBM Personal Computer your tool for
modern times.

See for yourself.

The quality, power and performance
of the IBM Personal Computer are what
you'd expect from IBM. The price isn't.

So stop in and take a look.

Visit an authorized IBM Personal
Computer dealer. For a store near you, (or
for information from IBM about quantity
purchases) call (800) 447-4700.

In Illinois, (800) 322-4400. In Alaska or
Hawaii, (800) 447-0890.

The IBM Personal Computer

A tool for modern times

+UCSD p-System is a trademark of the Regents of the University of California. CP/M-86 is a trademark of Digital Research, Inc.
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SITE: STATE:
DOVER DEL

BINFORD DRTE:

1669. 37932

TOTAL PIECES: 472

9/64: 45 8/64: 928

7/64: 180 6/64: 90

9/64: 43 4/64: 22
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Figure 1: The data that the Pipes program displays on the video screen after data entry.
Based on data about the bore diameters (ranging from 9/64 inches to 4/64 inches) of
clay smoking pipes found at the site, the program has calculated that the mean date of

the site is the year 1669.

beyond 4/64 inches, the hole would
have disappeared altogether at 6
a.m., November 6, 1931 (Greenwich
mean time), which didn’t happen.
About 1760, bore diameters stopped
diminishing. Binford expressed this
phenomenon as a straight linear func-
tion:

¥=1931.85—38.26x

where x is the mean bore diameter of
the sample and y is the mean date.
This seemingly exact date is just an
approximation, but it provides a
useful benchmark for a site’s occupa-
tion.

To relieve the tedium of calculating
mean dates and drawing histograms

TOTAL NUMBER OF FRAGMENTS IN THE SAMPLE:
DATE CALCULATED BY BINFORD’S

for each site and feature (which can
involve hundreds of calculations in a
large dig), we wrote the Pipes pro-
gram. In this program, the computer
asks the user to type the name of the
site, the state or province, and the
count for each diameter. The com-
puter thereupon displays a histo-
gram, counts, percentages, and the
mean date on the screen. Figure 1
mimics the screen display produced at
that stage of the program. The printer
then copies the same data in two dif-
ferent formats. Figure 2 shows one of
these formats.

The Pots Program

Flushed with success from this exer-
cise, we tackled a more complicated

FORMULA

472
1669. 37992

project that eventually involved more
than 25,000 bytes of code to execute a
single formula: mean ceramic date
analysis, which incorporates prob-
ably the largest specialized formula
commonly used by American archae-
ologists. The formula has 410 con-
stants.

About 10 years ago, Stanley South
developed a statistical procedure to
derive mean occupation dates for
sites, based on the known manufac-
ture dates of pottery types made in
America, China, and Europe between
1600 and 1900 (see reference 4). He
chose 82 different wares and charted
their first manufacture date, last
manufacture date, and median date.
South multiplied the number of
fragments of each type by its median
date and added the products. When
the total of the products was divided
by the total number of sherds from
the site, a mean occupation date for
the site resulted.

William and Sarah Turnbaugh
elaborated the formula with a tech-
nique for bracketing the site’s proba-
ble occupation date with the means of
the beginning and ending dates (see
reference 5).

More recently, Steven Mrzowski of
Brown University and Marley Brown
of Colonial Williamsburg have ob-
served that the standard deviation of
the South mean date can delineate
with startling accuracy the dates
when a property changed occupants
(see reference 2). As the formula
becomes more sophisticated, its

RESULTS ARE ROUNDED TO THE NEAREST INTEGER PERCENTRGE.

9764 PIECES m 9%
8/64 PIECES i
7764 PIECES
6764 PIECES
S/64 PIECES e@m 9%
464 PIECES 8% 4 %

COUNT:9/64: 45

Figure 2: The Pipes program’s output, including a compact histogram.
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EA/64: 98

5/64: 45 4/64: 22

This printout is designed for incorporation in a site report.
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THE NEW

CENTRONICS 122 GRAPHICS PRINTER
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PLUS ¢ COPIES
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BUILT RUGGED YET AFFORDABLE. BECAUSE YOUR COMPUTER
SHOULDN'T BE PLAYlNG WITH"TOYS.”

When you look for a printer,
take a good close look at the critical
points that separate a professional
printer from the toys.

Look at the factors that add
up to reliability. Look at the built-in
operating features. Look at the
service. Then, check the price.

We did. Then we built the
**122 Graphics.”” That's why we'll
stack it up against any desk-top
printer. Especially the toys.

IT’S PRICED FOR VALUE

The ‘‘122 Graphics’’ is truly
a commercial grade printer, but its
price is comparable to the top-of-
the-line toys. You see, even most of
the toy printers lose their price
advantage when you add the
options that are standard on the
**122 Graphics.”

IT’S BUILT TOUGHER

The *‘122 Graphics’’ uses
the same technology as the work-
horse printers that have made
Centronics the top choice among
OEM’s in brand preference studies.
And, it provides the high reliabili
and low cost of ownership rcquucgl
by the professionals.

IT DOES MORE

If you want features, built-
in, not added on, use the **122
Graphlcs’ ’ for comparison:

¢ 132 Column Paper Width
e Adjustable Tractor Width ® Forms
Handling—up to 5 parts ® Graphics
—Business and Image Graphics 6-
and 8-Pin Switch Selectable ® Large
Library of *‘Off- the-Shelf”’
Software ® High Throughput—
120 CPS Bi-Directional Operation.
WITH BETTER SERVICE

Centronics has the largest
network of factory service and walk-
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in service centers in the printer in-
dustry. Not third-party service—
FACTORY SER VICE ! Worldwide.
Ask the competi tion about service.

What's your computer?
IBM? Apple? TRS-80? Xerox?
Atani? It gocsn t matter, the *‘122
Graphics’ has the software flexibil-
ity to interface with virtually every
one of them and many others.

And finally, consider this.
The ‘122 Graphics’’ is from
Centronics. The company that has
built and sold nearly half a million
printers to businesses and OEM'’s
of every size worldwide.

See your nearby authorized
Centronics Dealer or Distributor
soon and see first hand why the toys
are no match for the Centronics
‘122 Graphics’’ printer.

CENTRONICS
PRINTERS

Centronics Data Computer Corp.

One Wall Street, Hudson, New Hampshire 03051
Tel. 603-883-0111
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manual operation becomes
cumbersome.

The calculations are extremely
time-consuming, even though the op-
erations are quite simple. One archae-
ologist complained that statistical
analysis of a single artifact deposit
took a whole day to calculate by
hand. Even a simple site may contain
dozens of different artifact deposits,
containing thousands of specimens.

We wrote the Pots program to do
the donkey work of calculating mean
date, mean bracket date, and stan-

more

dard deviation, as well as to draw
histograms of the results. Input takes
less than 10 minutes, and the full
repertoire of reports and graphics can
be printed in a half hour on a slow
printer.

Input is simple for an archaeolo-
gist. The user enters data on a work
sheet copied from South'’s original ar-
ticle, which has become a profes-
sional standard. The type name and
number flash on the screen in work-
sheet sequence, and the user is asked
only to type the sherd count for that

type or to hit return for a null entry.
Screen prompts and menus guide the
user through each step relatively
painlessly. There is no manual, and
none is needed. Listing 1 shows the
summary sheet that the Pots program
prints when the user has finished
entering data.

The test came when a visiting ar-
chaeologist, with no computing ex-
perience, sat down at the computer
without any prior instruction and
successfully analyzed a collection.
That's user-friendliness!

Listing 1: The summary sheet produced by the Pots program. Based on the input listed, the program calculated a mean date of 1850
for the site where the ceramics were found (Liston Point, Delaware).

=UriMAREY OF AL

SITE: 79/157
REPORTED BY:

DATE :

=SFECIMENS

P LT =)
LIt

ALICE SUERRANT

OVERGLAZE ENAMEL CHIMESE EXFORT PORCELAIM

EEEFR EOTTLES

FALE EROMH STONEMARE MUGS

MOULD DECOR
ELUE FLORAL DEMICES. 3
SFEIG MOLDED
FHEHISH STOHEWARE

WHITE SALTGLAZED =T

WHITE SALTGLAZE STOHEWARE
SALTGLAZE STOMEMWARE HOT FPLATES AMD M

FLATES
WHITE ZALTGLAZED

Listing 1 continued on page 90

ﬂg BEGIN-EHWD MEDIAM SHERDS PROLLICT TYPE HAME CINH, 197@x
S 1g8& 1830 CANTOM FORCELAIN
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Z& 1668 1804
21 17453 1735 ) 16628 EMGLISH FORCELAIH
Z9 1668 1368 UHDERGLAZE ELLIE CHIMESE FORCELAIM
41 1758 1765 LITTLEE-Z ELLUE OH FORCELAIN
9 1574 1644 LATE MING UNDERGLAZE ELUE FORCELAIH
1 1528 1964 EROMM STOMEWARE THE,
46 1786 1814 LUSTERED HOTTIHGHAM =STOMEWARE
Sz 1vea 1775 BURSLEM “CROUCH-
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27 17se 1828 1FES ELACE EBASALTE= STOHEWAERE
28 1762 IF7S  17e% EHGINHE TURMED UWGLAZED FED STOMEWAREE
7 1630 1775 173z SPRIGGED REFIMHELDL UWSGLAZED RED STOHEMREE
S@ 1732 17SR 1741 FALFH SHAW ERCWH SLIFFPED STOMENARE
Se 1678 1735 1732 LEAD GLAZED COMEED YELLOWMW SLIFWARE
=3 1656 1718 1834 HORETH DEYOM SGEAFFITO SLIFWARE
a7 1812 17EE 165e HWEOTHAM SLIFMARE
=3 1630 1ecl 1645 METEOFGLITAM SLIFWARE
ra 161E 1ecE 1635 HORTH ITALIAH RED MAREBEELIZED ZLIFMHREE
88  July 1982 © BYTE Publications Inc
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The Link.

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

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

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

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

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

Exchange information with other computers
with the telephone modem.

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

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

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

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

If the salesman needs to
work with a bigger program and

you go.

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

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

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

and runs on AC or rechargeable
batteries.

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

*Manufacturer’s suggested price.

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

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

NAME
TITLE
COMPANY

PLEASE PRINT

ADDRESS
ciTy
PHONE NUMBER

STATE 2IP

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

Panasonic.

The Link. It will change the way the world uses computers, | [UStsightlyaheadofourtime. e |

Circle 299 on inqulry card.

BYTE july 1962, 89
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Listing 1 continued:

rao 1588 1625 1683 WAMFRIEL =LIFMARE
2 15828 1308 (1358 133 247228 MHITE REFIHED EARTHEHIARE
5 1795 1838 1843 MOJCHA OM REFIMED MHITE EARTHEHMARE
29 17448 178 1750 “JACKFIELL® HAEE
el ad 1279 1767 GREEM SLAZED CREAM EOGDIED WARE
26 1748 1778 1755 CLOUDED WARES. TORTOISESHELL. MOTTLED. CRE
42 1748 L77S 1758 FEFIHED AGATE LARE
S1 1725 1758 1732 “ASTEURY " WARE. WHITE SFRIGGED & TRAILED
v 17959 15848 1515 LUSTER DECOREATED MWARES
25 1730 1216 (Fea COARSE AGRATEMARE <HOT DOORKHOES
22 1745 17e@  1TE:= IEERIAH ZTORARGE JRES
47 1723 1775 1748 BLUCELEY WARE
=1 1658 1775 1713 HORTH DEWOH GRAYEL TEMPERED WARE
SRS E S DEERSED ROUEH FARIEHWCE c0OMH ERITISH ZITES:
22 1728 18%8 17Ved FELESTRL FOOT DELFT QIMTHMEHMT FOT
45 1704 1860 1754 EVERTEDR RIM. FLAIN DELFT OIMTMEHT FOT
432 1688 1882 17061 DECORATED DELFT “EIGHTEEHTH CEMHTLRY:
57 1750 1888 1775 PLAIN DELFT WASH BRSIHS
s8 1718 1748 1725 MIMOSH FATTERMH DELFT
B2 1628 1728 1676 EMHGLISH DELFT <ELUE DASH CHARGERES)
a4 1628 1788 1865 CYLINDRICHL DELFT OIMTHMENT FOTS
£5 1648 1800 1728 PLAIN WHITE LELFTWARE
71 1628 IF7S 1638 MOMHOCHROME DELFT AFOTHECARY JHES
T2 1588 1848 1610 FOLYCHROME DELFT AFPOTHECARY JARS AWML FOTS
TE 1668 128G 1738 DELFT CHAMEER FOTS
2 1736 15820 {5685 FINGERFAIWNTED FOLYCHREOME SLIF 0OH CREAMHARE
14 1738 1815 1732 AHHULAR MARES CREAMMARE
15 IFFS 182 1738 LIGHTER YELLOM CREAMIMWARE
18 1765 181a 1733 OVERGLAZE EMAMELLED HAHD FAIMTED CREAMWARE
22 1762 1828 1791 CREAMMARE
23 1785 15815 1738 TEAHSFER FRINTED CEEAMMARE
25 1762 1ved 1771 DEEFEFR YELLOW CEEAMWARE
41 1756 1765 1758 LITTLER-"S ELUE OH CREAMMWARE
4 1828 18489 1838 UHDERGLAZE FOLYCHROME FERRLMARE. LDIRECT ST
£ 1795 1829 1843 MOCHA FEAELMARE
2 1798 1828 1285 FIMGERFRIMTED FOLYCHROME FERRLWARE
9 1869 1228 131G EMBOSSED FEATHERS., SCALES. ETC. OH PEARLKA
18 17235 15348 1818 WILLOW TRAHSFER OH FEARLMARE
11 1735 1348 1815 3 5454 TRAHSFEE FRIMTELD FEARLWAERE
12 1735 1815 1885 UHDERGLAZE FOLYCHREOME FERRLWARE
12 1738 1828 1865 3 5415 AMHULAR WMARES FEARLWARE
17 1788 1828 1365 UHDERGLAZE ELUE HAHDFRIMWTED FERFLMARE
12 1738 1338 13265 g 14448 ELUE & GREEEM EDGELDL FEARRELMARRE
28 1728 1328 1885 4 7238 UHDECORATED PEAFRLWARE
FAKW TOTAL OF SHERD COUNT: 157
FAW TOTAL OF FRODUCT: 2268535
SHERD COUMT. ELIMIMHATIHG TYFEZ 26 AND 32: 157
FEODUCT. ELIMINATIHG TYFES 28 AMD 23: 238535
FMEANH INNATE : 1==6Ga. 5414
FMEARAMH ERACEET IRTE:S=
121 =2 a254= HHHI T =S =i 1 7=

FRODUCED OM THE ARCHAREOLOGICAL REFORT GEMERATIHG FEOGRAM TITLED
“FOTS WRITTEM EBY EDWARD F.HEITE AHD COPYRIGHTE13S1
BY EDWARD F. HEITE. F.0O. BOs 53, CAMDEM. DELAWARE 13534,

FoarMULA AHD REFORTING FORMAT EASZED OH ZTAMLEY S0OUTH S ARTICLE.
TENVOLUTION AND HORIZOHW AS REVEALED IW CERAMIC AHALYSIS IH
HISTORICAL ARCHAEOLOGY. FUELISHED IH THE FARFER:S OF THE COHFEREHCE
OM HISTORIC SITE ARCHAEOLOGY 1271, JUHE 1372, PAGES 7Ti-187
TYFOLOGY DERIVED FROM I. HOEL HUME S CLASSIFICATION IH HIS BOOK,
Listing 1 continued on page 92
90  Jjuly 1982 © BYTE Publications Inc
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“|BM Personal Computer” USERS
YOU DESERVE THE BEST!

choose what the professionals

T ) \
T Liws
= K B
“'.:1?"" =
Combo Card (User Upgradeable)
e MC-064 64K From $435
e MC-128 128K From $635
o MC-192 192K From $835
e MC-256 256K From $1035
o Suffix S = ASYNC comm. option $60
e Suffix P = parallel printer option $60
¢ Suffix SP = both options $120
e User upgrade document available for
sale, order model MC-001SP
e Program compatible with IBM’s

. ‘IIIIIUHIUIUN

C ¢

64KB-256KB Parity Memory

e MP-064: $395 « MP-128: $595

e MP-192: $975 » MP-256: $995

e User upgradeable

o Fully assembled, tested & burned-in
e 1-year warranty

Advanced Communication

e CC-232: $295

e 2 RS232 ports

e Capable of ASYNC, BISYNC, SDLC,

HDLC

Our customers include: |BM, TRW, Bell Labs, Visicorp, Softech Microsystems
Inc., Information Unlimited Software, Context Management, Network

Consulting Inc., etc.

master charge

use

ASYNC Communication

e CC-032: $145 ¢ CC-132: $275

e CC-032 offers 1 serial port

e CC-132 offers 2 ports

e Program compatible with IBM's
Serial Com. Card

Hardware Prototype

e WW-068: $75 ¢ WW-069: $55

e WW-068 wire wrap card (13" x 4.2")
o WW-069 extender

e Get both for $95

AST

RESEARCH INC.

17925 Sky Park Circle, Suite B
Irvine, CA 92714 (714) 540-1333
Dealer Inquiries Welcome
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Listing 1 continued:

A GUIDE TO ARTIFACTS OF COLOMIAL AMERICH.

KHMOPF ,

1378,

FUELIZHELD EY

' ALFRET A.

MEAN BEGINMING AMD EMDIMG DATES FROM TURMWERUGH AMD TURHEALIGH
IH HISTORICAL RRCHAECLOGY “WOLUME 11 FOR 1377

Histo-Grandma: A Permissive
Histogram Program

Histograms are simple statistical
reports, commonly used and under-
stood even by people who are not in-
clined to express their thoughts in
numbers. In our archaeological prac-
tice, we often use histograms to il-
lustrate or simplify numerical rela-
tionships. Even rudimentary histo-
grams require considerable drafting,
scaling, and measuring. We wanted a
simple drafting program that would

let us draw a histogram, inspect the
results, and then edit if necessary.
Not being inclined to think in the
abstract, we wanted a program that
would help us visualize a finished
result and redraw it until it was exact-
ly what we wanted.

Histo-Grandma, a permissive bar-
plot program, was the result. It lets
you draft a histogram, inspect it,
change it, and reprint it. It calculates
and, if necessary, recalculates the
scale, helps select symbols, and

Photo 1: An archaeological project involves painstaking record-keeping as well as
massive earth-moving. In this excavation at Naamans, Delaware, workers are scraping
the subsoil to reveal faint stains left by post holes and ditch lines in a garden.

92  July 1982 © BYTE Publications Inc
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doesn’t print a double line if you
overrun the capacity of the line on the
page. The edit routine can change
anything in the illustration, except
the number of bars, which would in-
volve redimensioning arrays.

Grandma is written to be used by
noncomputerists or to be modified by
users with little computer experience.
No manual is necessary. The program
loops back through the edit routine
until the user tells it to stop. Histo-
Grandma’s style is conversational,
even breezy, on purpose, to help
users feel more comfortable.

In writing the program, we spent as
much effort on the screen prompts
and on aesthetics as in developing the
rather simple routines themselves. As
a result, REM and PRINT statements
constitute the bulk of the code. While
the verbal paraphernalia is technical-
ly unnecessary, it is the prime ingre-
dient in a user-friendly program. Pro-
grammers may be aghast at the ap-
parently inelegant programming
style, which in fact is designed to help
inexperienced users follow the logic
more closely.

Listing 2 presents Histo-Grandma
in its entirety. The program uses
Commodore BASIC, with PET
graphics, but probably can be
adapted for other machines with little
difficulty. The print routine at line
10,000 uses formatting features
peculiar to Commodore dot-matrix
printers. With the details provided in
REM statements, it should be fairly
simple to adapt if for wider printers
or for daisy-wheel printers.

Figure 3 shows two graphs gener-
ated by Histo-Grandma. We hope the
program proves as useful to you as it
has been to us.

What Next?

With the advent of truly portable
computers, we expect that archaeolo-
gical field notes will be written on
cassette tape in digital form. When

Text continued on page 102


www.americanradiohistory.com

Introducing the DMS-3/F “Fox~
More than another portable—
i's a low-cost stand-alone or
network station.

With its 9"diagonal screen,“The Fox”
has triple the capacity of the most
popular portable. Yet the outstanding
feature of the 30 Ib. portable “Fox”is
its performance on or off the HiNet"
Local Area Network.

HiNet is a complete hardware/

- software network —so inexpensive
that you can add a computer anywhere your business requires
for about the cost of a good typewriter. Because HiNet is
a network of interconnected computers,you can get
information from other departments instantly.

And HiNet electronic mail saves wasted telephone time
and aids interoffice communication.

The CP/M™based “Fox”
combines a 64K Z80A processor,
local storage, drives, four
RS-232C serial ports, an 8 bit
bidirectional parallel port,
the HiNet networking port,
and 32 (x3) programmable ¢
function keys. It’s also
capable of emulating any terminal.

The DMS-3/F “Fox’’ Catch one now. m
Digital Microsystems

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. Circle 136 on Inquiry card.

wwWw americanradiohistorv com
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How to mak
work like a

First, neatly cut out the “370” label.
Now, when nobody’s looking, non-
chalantly tape it to your terminal, just under the
“IBM] as if it really belonged there.
Then wait for your chance and quickly
slip a dBASE II™disk into
your main drive.
That'’s it.
Your IBM Personal
Computer is now ready to
run a relational database
system, the kind that IBM
put on their mainframes last year.
And you're ready with more data han-

dling power than you would have dreamed
possible before dBASE II.

You'll wonder how you managed without it.

You'll find that dBASE II, because it’s a
relational database management system (DBMS),
starts where file handling programs leave off.

dBASE II handles multiple databases
and simplifies everything from accounting to
department staffing to monitoring rainfall on
the Upper Volta.

With a word or two, you CREATE data-
bases, APPEND new data instantly, UPDATE,
MODIFY and REPLACE fields, records and
entire databases. Organize months worth of data
in minutes with the built-in REPORT. Do sub-
field and multi-field searches, then DISPLAY
some or all of the data for any condition you
want to apply.

And you've just begun to tap the power
of dBASE II.

Easy to look at, easy to use.

Input screens and output forms couldn’t
be easier —just “paint” your format on the CRT
and what you see is what you'll get.

94  BYTE July 1982

You can do automatic calculations on
fields, records and databases, accurate to 10 digits.
And you can use dBASE II interactively
for answers right now. Or save your instruc-
tions, then repeat everything with two words:
DO Manhours, DO ProjectX, DO whatever
has to be done.

Use dBASE II to help make your choice:

If you've got a 96k IBM PC, send us
$700 and we'll send you a copy of dBASE II to
use free for 30 days.

www americanradiohistorv com
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Instead of just poring over a manual, run
it and make sure that it does what you need done

Then if you find it isn’t right for you,
send it back and we'll return your money, no
questions asked.

But if you do that, you'll have to remove
that label. Because nothing short of a mainframe
works like dBASE II.

Call (213) 204-5570 today or drop by
your local computer store for the rest of the story.

Ashton-Tate, 9929 Jefferson Blvd.,

Culver City, CA 90230.

Circle 36 on inquiry card.

©1982 Ashton-Tate
CP/M is a registered trademark of Digital Research

BYTE July 1982
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Listing 2: Histo-Grandma, a program that prompts the user for input and then generates histograms based on the data entered. Writ-
ten in Commodore BASIC, Histo-Grandma produces bar graphs but does not require the user to know any technical terms. The for-
matting routine starts at line 13, the input routine at line 250, the print routine at line 10000, the revision routine at line 32075, and the

edit routine at line 35000.

1 PRIMT"ITHIS PROGRAM IS CALLED HISTO-GEANDMA" (PRINT

PRIHT"BECAUSE IT LETS %0U I ANYTHING YOU" (FRIMWT

CFRINT"WAHT WITH HISTOGRAMS. IT SPOILS YOU. " PRINT

PRIMT"HISTO-GRANDMA MWILL HOT CRITICIZE QR :FRIMT

PRINT"CORRECT ¥OU: SHE IS YERY FERMISSIVE":FRIMT

PEINT"IM LETTING Y0OU EBE CREATIVE." :FPEINT:PRINT :FRINT :FRINT:FRINT
IMFUT"TO START. HIT SEETURMHSE INE  Z2F PRIMT"I)
REMAFSEEFESREEEREREEREEFEREERREREREER R SRR RGOSR Eeed%¢ FORMATTING ROUTINE #
INFUT"HO MIANHY ERARS IH THIS GRAPH olmml" ;A PRINT:FRINT
FEIMT"WMHAT IS THE TITLE FOR THE TOF OF THE"

IHNFUT"GRAPH HIEE  CFCFRINT :PRIMT

28 PRINT"HOW WE HEED A MAGHITULDE FOR THE WHOLE" :PRIWT

21 PRIHT"GFEAFH. YoUu HA%YE ABOUT &5 ELOCKS TO USE" :FRIWT

22 PRINT"IH COHSTRUCTIHG YOUR BARS. FICK A YALUEY ‘PRINT

23 IMFUT"FOR EACH ELOCK 10BN :C:FPRINT :FRINT

24 B=(C#s5:  PRIMT:PRIMT"IMASIMUM WALLE OH A BAR I1S" :PRIHT:PRINTB:FRINT
Z5 PRINT"HOM, DEFIHE THE MIHIMUIM YALUE THAT WILL" :FRINT

26 PRIMT"EE DISPLAYED. IF YO HIT RETURM. IT-LL":FRIHWT

27 INFUT"DEFARULT TO ZERO SIEM" ;D FPRINT

43 PREIWMT"R4OW IT IS TIME T2 CEEATE YOUR GEAFHE" (PRINT :FPRIWT :PRINT
42 PRIHWT"EACH ERR WILL HAYE A HAME, LIMITED":FPRINT

44 FREIMT"TO SEVEHW CHARACTERS. INCLUDIMHG" :FREIMT

45 PRIHT"SFRCES. YOU WILL ARLSO BE AELE TO":FRIWT

45 PRINT"DECIDE WHICH GEAFHIC CHRRACTER MWILL EE" :FRINT

47 PREIWT"USED IM THAT FARTICULAR EAR. Y0OU MAY" :FRINWT

42 PRINT"AL=0 =ZKIF A SFACE EY HITTIHNG SRETURNSE":PRINT

4% PRINT"MWHEM IT ASKES FOR THE “YALUE." :FRIWT

35 IMNFUT"FEESS SFETURHE TO COWTINUE ollm" : =%

08 DIMIECA DIMSFCR DIMY$SRY DIMYCRY CDIMYCRY PRINMT" D"

S0 EEMNEEEFEEEEEEEEERARRERRRREEREEERERRERERRRREERERR R AR R kR 4% [NPUT EQUTINE #%

] FORI=1TOA:PRINT :PRIMT :FRINT :¥$ Ja=""

FRINT" &CFREARTING EBAR HUMEBER®" :FPRIHT :FRINT

. PRIHT" "I:FPRIMT FRINWT

ZEB IHFUT"HAME THIS EAF b | | RS T B

228 PRIWHT IWFUT"SYMEOL FOR THIS EBAR SAEED . XF (T PRINT

1 IHPUT"WALUE OF THIS EAF (5] | | | T8 ]

YoJr=\(TIx=-D

3 FORR=1TOYCJ2STEFD

0 YECIY=RECTHYECT)

o IFY C=DTHEHY$: Jo=""

v HEXTH

7 FREIHT:FRINT"THIS WILL AFFEAR HS FOLLOWS: " :PRINT

L PRIMTWCT N JFCIXIYFCTD

1 HEXTJY

2 PRINT'"S®RE SURE THE FRIMWTER IS SET UF TO PRINTE®

S5 FOR J=1TOS868

8 HEXT J

2985 HH=GG+C 1 0%

2516 JI=HH+< 10%C)

2528 ER=JJI+10%0)

2538 LL=KE+(1a%C)

2548 MM=LL+ < 1e%C

2880 FRINT " CIaeIaIaIaTaTalal] d PRINTIWG @&v

1@2?@ @Eng!ﬁ#fﬁ###ﬁ*####*##!**####&##*####ﬁ#*#ﬁ&*#ﬁ***ﬁi##*!!# FRINT ROUTIME *
iy UPEMS . 3, &

18615 GF=" "
Listing 2 continued on page 98
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HEATH/ZENITH &YOU...
ONE STRONG PARTNERSHIP.

Buying a computer is only the beginning of a long-term
partnership between you and the people from whom you buy.
Your ongoing need for software, peripherals and accessories
requires a partner who will stand by you. With a growing line
of products to meet your needs with professional service

and suppor, Heath/Zenith is that strong partner. Look at
what we have to offer:

THE ALL-IN-ONE COMPUTER - The heart of the Heath/
Zenith line is the stand-alone 89 Computer. It's a complete
system with built-in 5.25-inch floppy disk drive, professional
keyboard and keypad, smart video terminal, two Z-80 micro-
processors and three RS-232C Serial I/O Ports. It comes
with 48K bytes of RAM, expandabie to 64K.

PERIPHERALS AND ACCESSORIES - These include the

popular Heath/Zenith 19 Smart Video

Terminal, loaded with professional features.

We also offer color and black and white

monitors, modems, computer lan-

guage courses, and high-speed
typewriter-quality ..
printers. o 1R

SOFTWARE — Our complete
library of software includes the
SuperCalc Spreadsheet and
Condor Data Base Management System.
Word processing, includes three different programs. Small
Business Programs feature Peachtree’s P5 Series, General
Ledger and Inventory Control. HUG, Heath Users’ Group,
offers members a library of over 500 low-cost programs for
home, work or play.

s

PROGRAMMING LANGUAGES - To
write your own programs, Microsoft BASIC
(compiler and interpreter), FORTRAN and
COBOL Languages are available.

APPLICATIONS SOFTWARE — Expand the performance
range of your computer with a broad selection of software,
including the best of Digital Research and Micropro — as
well as the complete line of Softstuff™ products.

Product specifications are subject to change without notice.
Heath Company and Veritechnology Electronics Corporation are wholly-owned

OPERATING SYSTEMS - Three versatile systems give you
the capability to perform your specific tasks. CP/M by Digital
Research makes your system compatible with thousands of
popular CP/M programs. UCSD P-System with Pascal is a
complete program development and execution environment.
And HDOS, Heath Disk Operating System gives you a so-
phisticated flexible environment for program construction,
storage and editing.

DISK SYSTEMS —The new Heath/
Zenith 67 Winchester Disk System,
tor commercial use, adds nearly
11 megabytes of storage to your 89
computer. It includes an 8-inch
floppy disk drive for data portability. The
new 5.25-inch 37 disk system, available
with 1 or 2 drives, adds up to 1.28 mega-
bytes of storage. Both plug-in systems
have write protection.

SERVICE AND SUPPORT - Prompt and professional serv-
ice and assistance is available nationally through Heathkit
Electronic Centers, Zenith Data Systems for commercial
users or through Heath factory servicing and phone-in tech-
nical assistance.

Complete, integrated computer hardware and software, de-
signed to serve and grow with you — that’s what to look for in
a strong partner. And with Heath/Zenith, you get it all.

Heath/Zenith. computer products are
sold nationwide through Heathkit
Electronic Centers* (check your white
pages for locations). For a FREE
colorful full-line catalog, write:
Heath Co., Dept. 334-914,
Benton Harbor, MI 49022,

HEATH/ZENITH

Your strong partner

subsidiaries of Zenith Radio Corporation

*Heathkit Electronic Centers are operated by Veritechnology Electronics Corporation

Circle 176 on inquiry card.

CP-210R1
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Listing 2 continued:

leals
1e821
18111
18113
1122
18133
181234
1a1vé
la18a
18138
laza8
laz2e
18221
1e222
18223
18224
18225
18226
18227
18236
3139949
232088
22e56
2864
22075
s26v1
32875
22020
s21e8
22165
22115
3212a
32125
22126

32138

H¥="2959 9999 99939 9393 3939 2999 9999
H$=G$+H$ - PRINT#2,H$ :OPEN1.4,0:0PEN3. 4, 1 ‘PEINT#1, "02"
PRINT#1,CHR$(1)C$CHR$ {182

PRINT#3,D.GG,HH. J.J, KK LL . MM

E$=" | | | ! | L
F$=ll n

E$=F$+E$ PRINT#1,E$:PRINT#1,CHR¥(18) :CLOSE2:CLOSE3:0PENS. 4.2
F4$="RARARARARRRARAARARARARARRARARARARARARAARRAARARARRARARAAARAARARARAARAAR"
G$="9293 AAAARARA HAAR"

F$=G$+F$: FRINT#5,F$:0PEN3, 4.1 :N=0:FORI=1TORA: N=N+¥(J)

PRINTH#S,F$

PRINT#3.YC(J), J$CID, CHREC23) . Y$(J) - PRINT#1, CHR$ (18)CHR$(18) : NEXTJ
REM S o R AR N A

REM *¥%¥ PROGRAMMER-S MOTE: L2 2 2

RER *¥%¥¥ TO COMPRESS SPACE BETWEEM L2 23

REM #¥¥¥ BARS, DELETE CHR$C18) IMN 18220%%%%

REM R3320 L3 3 2

REM o R R R

PREINT#1,E$CHR¥(18>CHR$ (16> "N ="HN
PRIMT#1,CHR$(19> :CLOSEL : CLOSEZ : CLOSES : GOSUB32600

REM# ki painnaeepeeppaeei e es SELECT REVISION ¥###
PRINT"IDO YOU WAHT TO REVISE AHY ASPECT":PRINT

PRIMT"OF THE GRAPHIC YO0LU HAVE PRIMTED?" :PRINT

IHNPUT"IF S0. STRIKE &'® AND SFETURNE  HIREI ;G

IFQ$="%"THEN GOTOZ2H396

IFQFI>"Y"THEN END

FEM& SR per it ain gk atpraiaeaiiixsss FEVISION ROUTINE ##
PRIMT"TJSREVISION ROUTINE BEGINSE":PRINT:PRIMT:PRIMT:PRIMT

FRIMT"THE MAGHITUDE OF EACH INCREMEMT OF THE"

FRIMT -FEINT"EAR IS "C:PRIMT:PRINT"IS THIS SATISFACTORY?":FRINT

FEINT :PRINT"TO CHANGE IT, HIT THE /B AND SEETURN" :PRINT

INPUT"EKEY  MIREI"; Q$

IF GF="Y" THEH GOTO 3213@

IF Q%" THENGOTO3S5868

INPUT"HEWM “YALUE IS  oiEEl";C

FOR J=1TOA:Y$IJo="" Y{(Ja=\(J)-D:FORX=1TOY CTISTEPC : Y$(J0=X$ (JD+7$(T)

. IFY(JI<DTHENY$(Jy=""

HEXTX
HEXTJ A

A REMEfa skt naiaia i e aone o kkkesss TITLE EDIT ROUTINE ##%

25015
5828
25120
35126
251348
JE0RG
36005
3IEa1a
38a15
JE828
- 36820
36835
S84
26845
36160
Zelie
36128
368125
36126
6129
36138
361e8

PRINT"ITHE TITLE AT THE HEARD IS:"

S PRINT : PRINTCS$:PREINT :FRINT"IF YOU WISH TO CHANGE THIS TITLE."

PRINT:PRINT"FRESS THE 'S AND @FETURHE KEYS; " ‘PRIMT
FRINT"OTHERWISE, FRESS THE SFETURME KEY ALONE":PRINT
IMFLIT" HIEE ;0% - [FoF="%"THENGOTOZS1 36

IF QFC2"Y"THEHGOTOZE888

IMFUT"MEW MAME IS (5] | | |

REME## s S bt etk e aiaapoke ke BAR EDIT FOUTINE #%¥
PEINT"TME WILL HOM BEGIN EDITING THE BARS"

FRINT"ON YOURE CHART. YOUR HUMELE MECHANICAL"
PRINT"SERVANT WILL FLASH EACH EAR‘S DATA®

FRINT"ON THE SCREEN., AND WILL ASK YOU FOR"

PREINT"A JUDGMENT OW IT. IF THE BAR IS OK."
FEINT"SIMFLY PRESS THE SRETURN® KEY. AND THE"
FRIMT"MEXT BAR WILL EBE PROJECTED ON THE"
PRINT"SCREEN FOR YOUR PERUSAL.":PRINT:PRINT

PRINT"IF YOU WISH TO USE THIS ROUTINE,"

FRINT"PRESS THE 8 KEY AND THE SRETURNSE"

IMPUT"KEY  NIBEI"; Q% :PRINT:PRINT :PRINT :PRINT

IF Q="%" THEN GOTO 3612%

IF Q#{>"Y"THENGOTO372808

FORI=1TOA

PRINT"THE YALUE OF BAR NUMBER "J:FRINT:PRINT"IS "VW(J):PRINT
PRINT"AND THE SYMBOL IS "X$(J):PRINT

Listing 2 continued on page 100
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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.

Teletek SBC-1, The Second Step
A board designed for use in high perfor-
mance, multiprocessing systems. SBC-|
combines its own CPU,serial and parallel

SYSTEMASTER®, The Next Logical Step
Teletek’s newest product — a breakthrough in S-100
board design. SYSTEMASTER® is a complete system.
No other boards are required. It doesn’t even require
a bus!

But, when used with an S-100 bus, SYSTEMASTER®
has even more capabilities. You can readily expand
to multi-user or multi-processor systems using
SYSTEMASTER® as the master board.

SYSTEMASTER® Features:
* Floppy controller: controls mini and/or
maxi drives; variable independently-
adjustable pre-write compensation.
» CPU: 4MHz Z80A

* Two RS-232C ports.
» Two full parallel ports.
= 64K bank-selectable memory
variable from 32K to 60K.
Remaining memory is fixed at top of
64K address space.
"+ [DMA: allows transparent data transfer to

floppy disks and other devices without

CPU wait states.

Relocatable EPROM/ROM/PROM: 2K, 4K or 8K
with deselect capability.
Real-time clock.
Operating systems available: Digital Research
or Turbodos.
Parallel ports may be connected to Teletek’s PSC
board for RS-422 capability.

TELETEK

9767F Business Park Drive

Sacramento, CA 95827 (916) 3611777

Circle 379 on Inquiry card.
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Listing 2 continued;

SE17E
3elze
2E19@
361395
Se208
36318
36320
36330
6344
36345
36358
363608
26365
36378
36375
36329
A7 baaE
Epels a5
51666
1885
al@la
61815
&1026
51825
£16838
51040
51045
61858
616055
1068
518565
61878
21075
51088
61885
51835
52808
a2i06
52208
52308
524680
52588

FRIHNT
INFUT
IF %
IF ¥

"MAMED "J$C(J) :PRINT :PRINT :PRINT

"D0 YOU APPROYE  YENEI":Q$:PRINT:PRINT:PRINT :PRINT
<>"Y" THEN GOTO 36208

="Y"THENGOT 036932

REM#skktksanbiaasnaesaapnoposasnsoeroenoosk s CORRECT BARS ¥k

Y$(ID
ITHPUT
INPUT
INPUT
Yi{Ja=
FORX=
YELTD
IFY(J
HEXTA
FRINT
HEXT

GOTOZ

—=nmn

"NAME THIS BAR
"SYMEOL FOR THIS BAR
"WALUE OF THIS BAR
V(J)=D

17OV JISTEPC
=X$(TD+PECT)

) C=DTHENY$CT»=""

JECToY$CID
J
Soe

XIRE" ; J$<J)
AW RFCTD
] | | | PR

REM#kk ke R ek VARIABLES LIST ¥k

REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM

A=NUMBER OF BARS AND DIMENSION OF ARRAYS
B=TOTAL POSSIBLE YALUE OF EACH BAR ON THE GRAPH
C#$=TITLE OF GRAPH LIMITED TO FORTY CHARACTERS
C=VALUE OF EACH GRAPHIC CHARACTER BLOCK
D=MINIMUM VALUE SHOWN IN GRAPHIC REPRESENTATION
E$=INDEX LINE AT TOP AND BOTTOM

F$=TEMPORARY FUORMATTING YARIABLE

G$=THIRTEEN BLHNK SPACES

H$=FORMAT STRING FOR SCALE LABELL ING
J=SUBSCRIFT OF ARRAY DURING MAIN FOR-NEXT LOOPS
J¥=BAR HAME

N=TOTAL HUMBER OF ITEMS COUNTED

@F=INPUT VYARIABLE IN REVYISION SUBROUTINE
W=VALUE OF ERCH BAR AS INPUT BY THE USER

#“=L00OF DEFINITION YARIABLE FOR NESTED FOR-NEXT LOOPS
Y$=UTILITY INPUT VYARIABLE

Y=MAGHITUDE OF BAR UNDER CONSTRUCTIOM
Z$=UTILITY INPUT VARIABLE

GG=I+¢10%C>-—-TEN SPACES LABEL

HH=GG+( 16%C>——-TWENTY SFRCES LABEL
JJ=HH+(10%C)>-——-THIRTY SPACES LABEL
KK=JJ+(10¥C)————— FORTY SPACES LABEL
LL=KK+(10%(_)——~——- FIFTY SPACES LABEL

MM=LL+( 10%C) SIXTY SPACES LABEL

$$ READ THIS IF YOU WANT TO SAVE MONEY $$ | QugataMicroline8a  §74°  MONITORS @ reen  $170

BEST HARDWARE AND SOFTWARE DEALS AVAILABLE! Qume and Diablo Call  NECHiResg"Groen  $165

12* Color 995
APPLE BUSINESS SOFTWARE Videx Products Call COMMUNICATIONS Wordstar $230 Sanyo Monitors Call
Visicalc $210  Microsoft Products for  Hayes Micromodem !1 $275  Supersort $130  Amdek Monitors Call
Versaform $299  Corvus Products Best  Hayes Smart Modem $235  Mail Merger $ 99  MISCELLANEOUS
Mifestone $265  SVA Products Prices  Hayes Chronograph $225  DataStar $230 TG Joysticks $ 45
Supercalc $225  APPLE li Pius 48K Call Novation Apple Cat I $335 Spell Star $130 TG Paddies $ 30
DB Master $185  Apple il Drive fa Micro Courier $210 Calc Star $130  ABTKeypads 99
DB Master Util. Pak $79 wiController Be:{ PRINTERS & INTERFACES CP/M 8" Versions Call  System Saver (Fan &
Pro Easywriter $199  Apple  Drive Only Prices  NEC Spinwriter 7710 $2350 COMPUTER SYSTEMS Surge Prot.) $ 77
Accounting Plus Call  Applelli Anadex DP-9501 Xerox 820 Computer Call  Disk Storage Pages
BPt Software for % SPECIAL * MICROSOFT wi2K Buffer $1295  Xerox Peripherals Cali (10 per Set) 6
g ags& "81 a2 Best PREM'U,MZSJOS(T;E'S' incl.
, 81, i Microsoft Z- ar [ ]
VISt Seras Software Prices  picrosoft 16K Card Al VisA o)
# THE LAST ONE » Videx 80 Column Card or
The program that writes Videx Soft-Switch Oniy 4| NN - OMMUN' AL
programs! Special Offer with Osborne CP/M LU By f o o
RPFLE PERIPHERALS DIKELE SPECIALS B et i o b | ING. it
- * 5 cl .
TBhupdgrccggk Board $125 m...“ yog (Bo? °é 10) § ;‘,2 81707 Mon i Prsaanchil show 20 1400 GRANT AVE. / NOVATO, CALIFORNIA 94947
asis Encoder Bo axeil 8" (Box of 1 1 ) . Cabt,
wicase) o s gergagmé.,.f ) : i IMMEDIATE DELIVERY e« CALLCOLLECT
n Computer erbatim8* 3 rogistered tradomar Computer
Products Call BASF5%" § 32 | ' AN brand nomes are rogistered rademarks 41 5'892'71 39 or 41 5'897'1 41 4
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One of the great masters?

Although the Datasouth DS 180 matrix printer may not exactly rate as a work of art. our customers have a very
high opinion of its value. Over the past year. we have shipped thousands of DS180 printers to customers throughout
the world. Many of our sales now come in the form of repeat business —a strong testimonial to the acceptance of
a product. 7

The success of the DS 180 in a very competitive market did not happen by accident: rather through our sensitivity
to the needs of the industrv. 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 DS 180 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
3.25 characters per inch. The expanded 2K FIIFO print buffer
handles a full CRT screen dump at up to 9600 baud without de
laving the host system. We also offer transparent mode for isolat
ing communications problems, and for APL. users. the dual ASCII
APl character set option.

Check ourlist of featuresand we think youwillagree that the DS 180
offers the most complete performance package in matrix printers.

PISTSOPRINTLR STANDARD FTATTRE S OFNONAL TTATURE S

« Mmoo G « Vet al Lot <Compesaed ' 1001216
NEIIN] \lnm\'n - Vot SKipy Che < High Resadutionn 1
et ol < AntecLane e Addressible Graphics
-..-‘I('i Balles I spondabled o6 ST « 2k Lxponded Frant Bulh
ST |M n . Lol b Dane Cannge I8 < AP ASCH Chastacter St

<l e [ - “'\" g Shew

=N | . - ik Senal |
<O ANCN Cla 1St - WA 8o €

- by 1k e | | Stams |

320 nin it Wa = Aviddio AL

«h 1l vd (Bronten 13 sl bost
Y I Nl K I N >
J | o Uapwn Ol
- || 1 Lol
The DS 180 is available nationwide through our

network of sales/service distributors.

Now Available Nationwide
Through Participati

|
|
' COMPUTERLAND Stores

-

Circle 128 on Inquiry card. computer corporatlon

P.O. Box 240947 e Charlotte, NC 28224 ¢ 704/523-8500
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Text continued from page 92:

the cassette is returned to the lab, the
field notes can be printed out on clean
sheets of paper and electronically
merged into the report. Electronic
recording would be a tremendous
labor-saver, since the present method
of transcribing and retranscribing
from smudged and dirty field notes is
the source of many errors.

Such a system now exists in

HISTO—-—GRAHDIFA
16

{

England. The Museum of London's
Department of Urban Archaeology
has installed a PDP-11 minicomputer
in its laboratory for artifact analysis.
Data is recorded in the field by three
microcomputers that move from site
to site. Floppy disks are used to
transport data files from the
microcomputers to the minicomputer
(see reference 7).

DEFMICOH=TRFEFATE=

1%

()

28 :

| l

The principal bottlenecks in archae-
ology, where work slows and errors
creep in, are retyping and reproofing.
Every archaeological report passes
through several review and rewrite
processes, which in the past have
been among the most costly aspects
of the profession. Some offices add as
much as 140 percent overhead, large-
ly for unproductive clerical work. In

68 MOPEDS

32 SCOOTER - o
1 { | | L I
M = 267
THE SAME FILE EDITED SOMEMHAT
50 160 150 26 250 360
| | f B2 1 i 1
25 CARS S
35 TRUCKS s
S5 BUSES  Relsmesmus
£@ MOPEDS
32 BIKES
| 1 1 | . 1
M = 267

Figure 3: Two graphs that Histo-Grandma produced from the same input data. This illustrates the power of Histo-Grandma’s edit
routine, which begins at line 35000 of listing 2.
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Columbia Data’s New
Multi-Personal Computer Is

Now Ready For Business

With IBM Personal Computer Software And
Hardware Compatibility . . . For Starters.

it
1 ¥ & e { ] v
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COLUMBIA

DATA PRODUCTS, INC.
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our office, professionals draft their
reports directly into a word pro-
cessor, from field notes to finished
copy, without any retyping. Reports
are cleaner, better organized, and at
least $1500 less expensive, even for
the simplest job. The obvious profes-
sional and financial advantages of
eliminating clerical typing may, in
fact, be the key to expanded micro-
computer use in the social sciences
and humanities.

Social scientists have learned that
human activity obeys certain
statistically expressed rules, provided
the sample is large enough to
eliminate anomalies caused by in-
dividual differences between people.
The corollary of this statement is that
researchers will continue to use large
samples in order to derive general
principles. The practical limit is about
1500 cases, which is well within the
abilities of a microcomputer. It
naturally follows that social scientists
will need many new application pro-
grams tailored to their professions
and in a language that these scholars

can easily understand. Some of these
needs probably will be met by such
shortcuts as the use of Visicalc over-
lays or front-end programs added to
existing systems. In many cases, how-
ever, wholly new programs must be
written.

Unfortunately, most subdisciplines
in the humanities and social sciences
are too small to support commercial
development of the specialized, user-
friendly microcomputer software that
is needed immediately. Such systems
already are available for the large
legal, medical, and retail markets.
The most practical way to market
software for social scientists and
humanists for some applications may
be through modified off-the-shelf
systems. We may see an “after-
market” develop for customized
database programs already being
sold.

But until the microcomputer com-
munity begins to communicate in
plain English, microcomputers will be
slow to arrive on the humanistic
market. B
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DISCOUNT PRICES

APPLE COMPUTER
SYSTEMS SOLD ONLY
IN STORE. CALL FOR
PRICES.

400 16K
800 16K

810 Disk

410 Recorder

349.00
699.00

89.00
449.00

ADV-2Q-64K
ADV-1Q-64K-HD-5

SAVE $$

PRINTERS

EPSON

MX-70

MX-80

MX-80 F/T
GRAFTRAX
INTERFACE (APPLE)
CABLE (APPLE)

IDS
560G
PRISM

NEC
3510 35CPS

299.00
469.00
569.00
90.00
75.00
22.50

1450.00
1795.00
3150.00

5195.00 1995.00

104

RAM MEMORY
FOR TRS-80, APPLE Il
16K SET 4116's (200 NS) 24,95

General Information:

We carry a large selection of
hardware and software by other
companies. Send for our
catalog.

We are an authorized repair
center for APPLE, ATARI,
NORTH STAR, AND EPSON.

822 Printer

825 Printer

830 Modem

850 Interface Module
CX853 RAM

CX70 Light Pen
CX30 Paddle

CX40 Joystick

VERBATIM DISKETTES

Box of 105%" 29.50
Box of 108" 39.50

359.00
779.00
159.00
179.00
89.00
64.00
18.00
18.00

-
HRZ-2Q-64K
HRZ-1Q-64K-HD-5
HRZ-1Q-64K-HD-18

5 MB HARD DISK
18 MB HARD DISK

2795.00
4695.00
6295.00

2350.00
4195.00

7710 55CPA
8023A

OKIDATA
MICROLINE 80
MICROLINE 82A
MICROLINE 83A
MICROLINE 84

C.1.T.0.H.
STARWRITER 25CPS
STARWRITER 45CPS
FORMS TRACTOR

2650.00
599.00

389.00
549.00
849.00
1245.00

1595.00
2195.00
275.00

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. MARYLAND RESIDENTS ADD 5% SALES TAX

FREDERICK

COMPUTER
PRODUCTS, INC. 5726 INDUSTRY LANE
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TO ORDER CALL:
(301) 694-8884

www.americanradiohistorv.com

Store Hours:
MON. THRU THURS. 9:30 AM-9:00 PM

FRI. AND SAT.

9:30 AM-5:00 PM

FREDERICK, MD. 21701

Circle 166 on Inquiry card.
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Aladdin’s slave was pretty good ... but ours is even better.

MBI Introduces

The PERFECT
‘ SLAVE’

APM™ Multibus* and CP/M' compatible

; At MBI, we think a slave shouldn’t have to rely on the system
master. That's why we created The Perfect Slave — the first
intelligent slave board containing everything you need to run
software, even an ‘‘operating system.”” No bootstrapping or
additional boards are required, which means you save time
and money.

o Z-80A¢

® 4 MHz

¢ 256K RAM (dual port)

® 4 Serial I/O ports (to 38.4K BAUD)
e 2 Parallel Ports (configurable)

® 4 28-Pin ROM Sockets (1K-32K)

* 4 Clocks (programmable)

e Bank Select

* Byte or Word Accessible

¢ Operating System

The Perfect Slave allows you to . . . perform background
processing . . . overlap I/O functions . . . double buffer 110

. and expand memory while adding full I/0 and processor.
A special feature of The Perfect Slave, dual ported memory,
enables you to perform high speed data manipulations for 8
or 16 Masters.

B3
=2 =]
=3 =
L=} £ ]
= B3
B Lo
=i ¥
= a5

Special Evaluation Price: $1295

Offer expires August 31, 1982  Limit 2 boards per customer

TM Tragemark of M.B.L., Inc on Upper Falls, MA 02164
*Multibus is a registerad trademark of Intel, Inc. (617) 964-1399 i

tcPmisa registered trademark of Digital Research g . = RN
Z-80A is a registered irademark of Zilog, Inc. b . -

Circle 235 on inquiry card.
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Unretouched photos —identical condition
Screens not actual size

Our competitor on the right claims high resolution.
But what about that glare? The washed-out background?
And the black and white screen? It's enough to give
you a headache.

The TeleVideo terminal on the other hand, with its finer
character dot matrix, sharper background contrast, and
a black-on-green non-glare Panasonic screen, is much
easier on the eyes.

Obviously.

Every TeleVideo terminal has just four basic modules.
Each moduie is the best that can be made.

Every screen, keyboard switch, power supply and
video module on every TeleVideo terminal is identical. For
the same high reliability. And same ease of service.

Which would you

None of our competitors can say that.

If you order 200 terminals today, we can ship them
tomorrow. if you order 500, we
can still ship them fomorrow. The
And if you order 1,000, well,  920C
maybe you'll have to wait a day
ortwo.

We put ourterminais
through five bad days
so yoU'li never have
even one bad day.

‘ Our terminals are designed
to withstand heat up to
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rather read all day?

155°F and shocks that simulate being tossed in the The ," independent terminal supplier.
back of a truck. And before any terminal reaches you, 910 J One reason is because our
every major component goes through a five day series N o advantages are clearly visible.
of thermal and power-on cycling tests. 8 hours a day.
The result? For more information call, toll-free, 800-538-8725.
The highest reliability ratein (In California, call 408-745-7760.) Or call your nearest
our industry. TeleVideo sales office.

TeleVideosells 50% 925 :‘ 7' “‘1 .‘{IéleVide(;)

more terminals a i
month than our . h""" " All TeieVideo terminals.can be serviced by

nearest competitor. " | your nearest GE Instrumentation and Com:-
il munication Equipment Service Center.

Three years ago, TeleVideo shipped its

first terminal. Today, we're the number one Clrcle 380 on Inquiry card.

Boston 617/668-6891; New York/New Jersey 201/267-8805; United Kingdom West End Surrey 44-9905-6464.
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Microcomputers

in the Study of Politics

Predicting Wars with the
Richardson Arms-Race Model

A Pascal program gives insight into arms races and
other two-party conflicts.

Mention the words “computer” and
“war” and the image comes to mind
of either massive Pentagon electronic
brains monitoring the global military
situation or civilization reduced to
radioactive dust through some minor
computer glitch. (“Drat!” says the
programmer, mushroom clouds bil-
lowing on the horizon. “It was only a
little bug. . ..”) While the big
machines may tend to these matters,
political scientists are extensively
using microcomputers for the study,
prediction, and, perhaps, eventual
prevention of war.

Computers have long been associ-
ated with the biological and physical
sciences, but they are also beginning
to find uses in the social sciences.
Many political science departments
are acquiring microcomputers or
minicomputers to supplement ex-
isting remote terminals, and students
taking political science are as likely to
use the computer as their peers in
physics or engineering. The Political
Science Department at Northwestern
University has spent more than
$30,000 to equip a computer lab-
oratory with terminals and micro-
computers. At the University of

108  July 1982 © BYTE Publications Inc

Philip A. Schrodt
Associate Professor of Political Science
Northwestern University
Evanston, IL 60201

Iowa, the Political Science Depart-
ment decided to forgo an additional
typist and purchased dozens of Com-
modore microcomputers for word
processing, statistical work, and
simulation.

Traditionally, the primary use of
computers in political science has
been for statistical analysis. Com-
puters are now being applied more
and more to the study of formal
models of political systems. Some of
these models are large-scale simula-
tions with memory requirements ex-
ceeding the microcomputer’s capabili-
ty, but many are small enough to be
programmed into a machine with
only 64K bytes of RAM (random-ac-
<cess read/write memory). This article
presents the Richardson arms-race
model, including a Pascal program
for its implementation.

The Richardson Arms-Race Model

In 1918, British meteorologist
Lewis F. Richardson returned from
ambulance service in World War 1
shocked by the violence and destruc-
tion he had seen. A skilled
mathematician who would soon
achieve recognition for his pioneering

www americanradiohistorv com

work in numerical weather fore-
casting, Richardson was determined
to apply his mathematical skills and
modern scientific techniques to the
understanding of war.

Since an arms race had preceded
World War I, Richardson turned his
attention to this phenomenon. From
his work in physics, he was well ac-
quainted with differential equations,
which are used to model dynamic
processes. Arms races, he reasoned,
are also a dynamic process and could
be approximated with a mathematical
model.

After experimenting with dozens of
detailed mathematical formulations,
Richardson finally settled on a
relatively simple model involving
only three factors. First, nation X
feels threatened by the arms of its op-
ponent, nation Y. The more arms Y
has, the more arms X will want to ac-
quire. At the same time, however, na-
tion X must meet basic social needs
and can't devote its entire economy to
producing weapons. Hence, the more
arms X has, the fewer additional arms
it will be able to acquire. Finally,
Richardson reasoned, past grievances
also affect the overall arms levels

Circle 47 on Inquliry card. ey
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HAVE A NEW APPROACH TO DISTRIBUTED PROCESSING THAT WORKS

Already implemented are electronic mail, word processing,
complete cost accounting with inventory control and more.
The secret is a new technology called Functionally Structured
Distribution (FSD). At last, a system to organize and manage
distributed processing applications that is really up and
running. ISD technology is especially applicable to installa-
tions that require:
o Unlimited expandability supporting extremely large
data bases and terminals in many cities.
¢ User-friendly software easily programmed in high
level languages (COBOL, FORTRAN, and BASIC).

¢ System reliability (due to distributed hardware) while
maintaining multiple levels of data security.

o Compatibility with existing mainframes and networks
(including the Bell System).

6000 cru

We are presently installing Billings 6000 Computer Systems
which take full advantage of distubuated processing utilizing
1SD technology. The 6000 Computer supports multiple hard
disk drives with capacities of up to 64 Mbytes (lormatted),
streaming tapes for backup, auto-dial modems (2400 baud
synchronous) for communtcations, and tHexible disk drives
for smaller installations.

For more information about FSD and the complete line ol
Billings Computers, contact your local computer store,

Billings Computer Corporation
18600 Last 37th e Independence, MO 63057
(B16) 37 30000
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th Star’s

Advantage
over
IBM and Apple

IS easy to see.
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and are unaffected by the current
levels. The same logic that applies to
nation X also applies to Y, which has
a similar equation. Mathematically,
this reduces to:

Xt + 1) = kY(t) — aX(t) + g
Y(t + 1) = mX(t) — bY(t) + h

The constants k, m, a, and b are all
positive; g and h are either positive or
negative depending on whether the
two nations are basically hostile or
basically friendly toward each other.
The terms X(t) and Y(t) are the values
of the arms levels at time ¢; X(t + 1)
and Y(t + 1) are those values for
time ¢ + 1. I have presented the
model as a pair of finite difference
equations, rather than using Richard-
son’s original differential equations,
because that is the form used in most
research and the form most easy to
compute.

The beauty of the Richardson
model is that it is self-contained: if
you know the values of the coeffi-
cients, and the values of the arms
levels X and Y for one year, you can
predict the arms levels for all future
years. This gives the model the poten-
tial, in theory, of predicting the
future. Richardson hoped that if
politicians could predict wars, they
could learn to avoid them.

Richardson’s strikingly original
work was ignored for decades. He
continued his efforts in the field of
mathematical international relations
throughout his career and into his
retirement, but achieved no recogni-
tion for it in scholarly or political
circles. Richardson died in 1953,
famed for his work in mathematical
meteorology, but unknown in the
field of political science.

Reviving Richardson

In the late 1950s, a group of
mathematical social scientists at the
universities of Chicago and Michi-
gan—Anatol Rapoport, Quincy
Wright, Nicolas Rashevsky, Kenneth
Boulding, Frederick Mosteller, and
others—rediscovered Richardson’s
work and began to publicize it.
Rapoport’s new Journal of Conflict
Resolution devoted an entire issue to
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ITS COMPATIBLE.

Amdek’s Video-300 green phosphor monitor
is the easy-reading choice for almost any
system— including IBM and Apple.

Everything about our 12" Video-300
monitor was designed to be easy. Easy
toread. 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 dreen phosphor display for
no-strain viewing

* 80 x 24 character display

¢ 18MHz band width 800 lines (center)
resolution

e Built-in carrying handle for porta-
bility

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

e UL, FCC approved

¢ Full one-year warranty covering
parts and labor

So ask your dealer about Video-300
—part of Amdek’'s complete line of
color, green phosphor and black and
white monitors. Then match Video-
300's performance and price against
any other display monitor. For quality
and value, you'll choose Amdek.



www.americanradiohistory.com

~

}
!

N

PLOT FOR OBSERVED,

*=MNATO ,

T T T T Y T T L

+=WTO

Figure 1: A plot of the total defense expenditures of NATO and the Warsaw Treaty
Organization. The y axis shows expenditures in constant dollars adjusted for inflation;
the x axis shows the passage of years. The plot, for the years 1955-1978, shows a stable

arms race.
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Figure 2: A plot of the observed and predicted arms expenditures of Iran, engaged in an
unstable arms race with Iraq. The data, for the years 1954-1975, shows how closely ac-
tual expenditures approached those predicted by the Richardson model.

Richardson. Publication of Richard-
son’s two microfilmed manuscripts,
Statistics of Deadly Quarrels and
Arms and Insecurity, was arranged,
and his work became a keystone in
the new field of mathematical inter-
national relations. By the 1970s, the
model had been tested on dozens of
different arms races in hundreds of
variations.

And the Richardson model
worked. Not perfectly, by any
means. God gave the easy problems
to the physicists, as Charles Lave and
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James March point out; political
scientists have to deal with the
messiness of human behavior. But the
model works well for short-term
predictions and, more important, no
other self-contained model works bet-
ter. From the European confrontation
between NATO and the Warsaw
Pact, to the massive arms races of the
countries in the Middle East, to the
tragic 30-year war in Southeast Asia,
the Richardson arms-race model cap-
tures the basic characteristics of the
arms race. And over the years,

www.americanradiohistorv.com

another feature of the model came to
light.

Arms-Race Stability and War

An important characteristic of the
Richardson model is stability. Experi-
menting with the model, you will find
that it usually produces one of two
forms. These are illustrated in figures
1 and 2. Figure 1 gives the total
defense expenditures of NATO and
the Warsaw Pact. It is a stable arms
race—arms levels converge on two
values, an equilibrium, and stay
there. If the arms levels are moved
from the equilibrium, as they were
during the Vietnam War period for
NATO, they will return to it after the
disturbance is removed.

Figure 2 illustrates the observed
and predicted values of one nation in
an unstable arms race—Iran, which
reacts unstably to Iraq. In an unstable
race, once arms levels start increas-
ing, they continue increasing in-
definitely. In the model, they go to in-
finity—or to the point at which the
computer crashes with an overflow
error. In the real world, war would
usually intervene first.

War was Richardson’s interest in
the beginning. The arms-race model
has proven to be a good predictor of
war since almost all modern wars are
preceded by unstable arms races.
Richardson postulated this in his
original work, and it has been veri-
fied in more systematic studies.

In the late 1970s, Michael Wallace
of the University of British Columbia
found that arms-race instability cor-
related strongly with war. Using a
somewhat more complicated defini-
tion of an arms race than Richardson,
but one based on Richardson’s
models, Wallace found that in 28
serious international disputes involv-
ing an arms race during the 1816-1965
period, 23 resulted in war. In 71 dis-
putes where no arms race was in-
volved, only 3 resulted in war.

Iran and Iraq:

A Prediction Comes True
Another example will further il-

lustrate this point. In 1976, W. Ladd

Hollist, then at Northwestern Univer-

sity, studied four arms races using the

Richardson model and defense expen-
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diture data from the Stockholm Inter-
national Peace Research Institute
Yearbooks, a standard source for
such figures. The arms races involved
the United States and Russia, India
and Pakistan, Iran and Iraq, and
Israel and Egypt, covering the period
1948-1973. Of the four cases, all but
the United States/Russia race were
unstable. That presented something
of a problem. India/Pakistan and
Israel/Egypt were unstable, and had
resulted in war, as Richardson pre-
dicted. United States/Russia was
stable, and had not resulted in war,
also as predicted. The Iran/Iraq arms
race was unstable and should have
resulted in war, but did not—until
1980. Four years after Hollist’s arti-
cle, the long-simmering dispute be-
tween Iran and Iraq finally erupted
into war. The Iran/Iraq arms race
had been stable until the late 1960s,
only becoming unstable in the 1970s,
further narrowing the prediction of
when war might occur.

In short, the Richardson model,

forgotten for decades, has become
one of the most widely studied
models in political science. Its short-
term accuracy is relatively
high—figure 2 provides one demon-
stration of this in a relatively difficult
arms race, achieving an accuracy of
roughly plus or minus 15 percent.
The predictions for the stable
NATO/Warsaw Pact race are even
better—plus or minus 3 percent.

The Richardson model is not, of
course, a flawless crystal ball for pre-
dicting international conflict. Several
limitations must be kept in mind
when using the model. For starters,
the coefficients of the model may
change as governments and political
climates change. Therefore,
model is only accurate for a few
years. Unstable arms races can often
be detected only a couple of years
before a war breaks out, by which
time it is normally too late to do any-
thing about them. While arms races
increase the likelihood that a serious
international dispute will escalate to

the

war, predicting when those disputes
will occur is a more difficult problem.
Finally, in Richardson’s scheme, the
threat and economic burden coeffi-
cients should be positive. In practice,
however, they often are not, and may
take on ridiculous values. This is due
in part to a statistical problem called
multicollinearity, wherein it is very
difficult to sort out the effects of data
points that are moving in similar
directions. In such situations, the
predictions of the model are accurate,
but interpreting the parameters is dif-
ficult.

Other Applications

The Richardson arms-race model
was developed for a very specific in-
ternational problem that most people
are unlikely to encounter unless they
do political risk analysis. The
“Richardson process,” however, may
be applied more generally. In many
social, political, and economic situa-
tions, two opposing parties are driven
to increase some behavior by mutual
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People can be trained to know how
computers work. But we've trained
QDP to know how people work.

And other new QDP simplicities that

make QDP easlest to sell, install, and use.

Simply pressing one key will start the
user off right with QDP. Up comes a user-
friendly menu (now standard on all QDP
computers) and even untrained operators
have access to the full power of QDP to
do whatever job they select. Users never
have to see QDP’s operating system.

If help is needed to understand a QDP
program or system function, QDP has an
on-line “HELP” system. Ask for help, and
QDP delivers definitions, examples, docu-
mentation and explanations. New items?
Add them to QDP’s user-library function.

Our software warns users of many
impending problems before they happen.
A built-in SYSTEM STATUS program
monitors performance of the electronics
and drive systems. This way QDP helps

assure a profit-generating reliable system |

that has all these features as standard

equipment:

® One-year, on-site warranty service
performed by the Installation & Service
Engineering Division of General Electric
Company—with more than 50
service locations nationwide.

® Proprietary “‘cache memory” system
which makes QDP one of the fastest
microcomputers available today.

* Unique system configuration program
that allows users to easily modify
operating system parameters via a
menu-driven program.

* Best user-friendly implementation of a
CPIM compatible operating system on
the market — competitors, after two
years, are finally trying to catch up.
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* Memory disk to allow from 64K to 2MB
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operations.
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C. PASCAL, and Microsoft BASIC.
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Write or call for complete information.
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of Digital Research Corp.
280 is a registered trademark of Zilog Corp.
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threat, but are constrained from fur-
ther increases by economic factors or
other consequences. Some examples
of this, ranging from the trivial to the
potentially useful, follow:

e Two tennis players are competing
fiercely to become the champion of
the Swinging Singles Apartment
Complex. Each realizes that addition-
al practice time will improve his
game. The more one practices, the
more the other will practice. But the
practice time of each is constrained
by the fact that practicing tennis
detracts from the remainder of his
social life, which the status as tennis
champion was supposed to improve.
e Two gas stations are engaged in a
price war. The prices are going down,
rather than up, but the pattern is the
same. Each station feels compelled to
decrease prices to match the price
decreases of its competitor, but is
constrained by the necessity of main-
taining a profit margin.

eTwo Silicon Valley firms are at-
tempting to hire each other’s pro-
grammers by offering higher salaries
and benefits. As each raises salaries,
the other must match the raise or lose
valuable employees. Both, however,
are constrained by the need to main-
tain some level of profits and invest-
ment. Much as we programmers
would like this race to be unstable, it
will either level out at an equilibrium
or the two firms will go bankrupt.
eThe Democratic and Republican
parties compete every four years in
the presidential campaign. William
Linehan, a political scientist at the
State University of New York at
Stony Brook, has pointed out that
until campaign expenditure controls
were passed, each successive election
saw higher levels of spending by each
side, based in part on projections
based on previous spending by the
other party, and constrained by the
difficulties in raising money. This
pattern should follow a Richardson
model.

e Two firms are trying to acquire a
company by bidding competitively
for its stock. Each bid by one firm
must be met by the other, but both
are constrained by the total amount
available for acquisition. More gen-
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EBP

your own applications programs is
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For complete details, bug us today.
10343 Roselle Street, Suite A, San Diego,
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Figure 3: A plot of the arms levels in a hypothetical arms race in which the Richardson

model predicts cyclical behavior.

erally, most competitive bidding situ-
ations are candidates for following a
Richardson model in the short run.

These examples should suffice to
make the point. The Richardson

model will not fit perfectly —in some
instances it may not fit at all—but in
some situations it may provide in-
sight into the underlying process. Fur-
thermore, the issue of stability could
prove important—it could, for exam-

ple, predict whether bidding on a
stock price will continue to very high
levels, or whether it will level out at
an equilibrium, and give the value of
that equilibrium. In some situations,
the Richardson model generates
cyclical behavior, as illustrated in
figure 3. It has been suggested that
Richardson-like processes may ac-
count for some of the apparently
cyclical behavior observed in political
and economic processes.

The Richardson model has not
been extensively explored in these
other applications—I present them
only as cases in which the model
might apply. But just as the obscure
work of a quiet British meteorologist
in 1918 can be used to predict the
wars of our time, so might that same
model have applications outside the
field of international relations.

The RICHDEMO Program
RICHDEMO is a Pascal program

for demonstrating the characteristics

of the Richardson model. Listing 1
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@I vmh_:f- inapragy

DISK
DRIVES

Contact your nearest authorized
Traxx* dealer:

Central Kansas Computers
Herrington, KS . . . . (913) 258-2575

CMD Performance
Windsor, CT .. .. .. (203) 688-3862

Connsction 80
Vancouver, WA . .. . (206) 573-0319

Cottage Software
Wichita, KA (316) 683-4811

Datafiow Systems
Indianapalis, IN . .. (317) 888-3640

Everatt Computer Center
Everstt, WA {206) 259-0024

HaSM
Burnaby, BC Canada (604) 430-4145

insync Systems Corp.
Aivin, TX . (713) 331-2024

Moata Technologies
Euclid, Ohio 1-800-321-3552

Mitronix uter Colg.
Richmond, ME . .. . (207) 737-4447

Web Products, inc. Software Div.
Carol Stream, IL . . .(312) 653-5229

COMPUTER QORPORATION

Deaier Inquines
1-800-621-3102

(312) 987-1024
Telex-724389

Telespan SKO

Attention: Traxx

Circle 388 on Inquiry card.

vt Computer Corporation  Chicago, iifinois
ruicipating organization Joint Marketing Services 3.8 P ¢ ’ e " - - — — -
ole is a registered trademark of Apple Computer. Inc. ; F A » R, S - ey y y 'F‘,’ﬂ'w w 5*’3’

$-80 s a regustered trademark of Radio Shack. a T 4 ¥ e, - . *,} o . "o _,) )’; %«
f ! - . =
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Circle 384 on inquiry card.
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WE
PROVIDE
THE
CONNECTION

And your Commodore
PET/CBM, HP-85, or
Osborne-1 does the
rest—with our serial
interfaces, of course. Since
1978 we've led the way,
connecting RS-232 devices
to IEEE-488 computers.

srgresget

seretsete. s

Hhageseet

With our products, you can
3 interface your computer to
printers, modems, CRT
terminals, plotters—even
other computers. Write us
today for details on TNW's
output-only Model 1000,
our input/output Model
2000, and our 2-channel
TNW-232D.
Auto-answer/auto-dial 103
Modem and data
communications software
for the PET/CBM also
available.

petes

cseetent

Units complete
with cabinet,
documentation,
one-year warranty.

Details from
George Masters:

+*TNW

CORPORANON

Dept. B, 3444 Hancock St.,
San Diego, CA 92110
(714) 296-2115

TWX 910-335-1194
VISA/MasterCard

Dealer Inquiries Welcome.

h 7".
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presents RICHDEMO in its entirety.
Written and tested on an Apple II,
RICHDEMO should work with little
or no modification on any UCSD
Pascal system. It is designed for either
classroom demonstrations or experi-
mentation with the properties of the
model. The program contains three
modules, which are called by typing
the first letter of the module’s name.

E)STIMATE

The E)STIMATE module estimates
the parameters of the model from a
set of data. You can enter data from a
text file or from the keyboard.

Creating the text files (via the Pascal
Editor) is advisable for anything but
the most cursory use of the program.
You enter data in this order: the
two nations’ names, the number of
data points, and the data points
themselves. Enter two values—the
arms levels of nations X and Y—for
each year, separating the values with
a blank. Due to memory constraints,
you can enter a maximum of 50
points, though you may be able to en-
large this slightly. The program pro-

vides prompts for keyboard entry.
The data is entered from the file in
the same order as from the keyboard,
Text continued on page 128

Listing 1: RICHDEMO, a Pascal program that demonstrates the Richardson arms-race
model. The E)STIMATE module takes a set of data and estimates the parameters of the
model. The C)HANGE PARAMETERS module lets the user experiment with the
model’s behavior. The P)LOT module draws plots like those in figures 1, 2, and 3.

PROGRAM RICHDEMO;

(2 PROGRAM FOR ESTIMATING AND DEMONSTRATING
THE RICHARDSON ARMS RACE MODEL

PHILIP A. SCHRODT, NORTHWESTERN UNIVERSITY
MARCH, 1982
)
(88S+ %) (% PUT COMPILER INTO SWAFPING MODE %)

USES TURTLEGRAFPHICS, TRANSCEND:
CONST MAXNY=50; (8
TYPE DATAVECT=ARRAYL(O..MAXNY] OF KEAL;

MATRIX=ARRAY[1..2,1..2]) OF KREAL;
VECT2=ARRAY[1..2) OF KEAL;

SIZE OF DATAVECT’S —— CONSTRAINED BY MEMAVAIL... %)

VAR VMIN,HMIN, HHI,HLO, VR, VLO,HDIM, VDIM,NY,FA, KB, KC: INTEGER;

X0, YO, RK, KM, RA,RB, RG, KH: KEAL ;

MAaxvaL, PR, ABER, VSCL ,HSCL , RR, G: REAL ;

SE, DET, XN, YS, YSA: REAL ;

YS1,YS2,YP1,YP2,Y1,Y2,X1,X2: DATAVECT;

YV, XS, B, SB: VECT2;

NATNAM: ARRAY[1..2] OF STRING;
INF: TEXT;

S: STRINGs

CH:CHAR};

XM: MATRIX;

AUTOSCALE : BOOLEAN;

FROCEDURE ESTIMATE; FORWARD;

PROCEDURE CLEARSCREEN; (8 BLANKS OUT SCREEN

BEGIN WRITE (CHR(12)):END;
(8 sREmERRR
FUNCTION COVAR(XA,X1,X2,NtREAL) : REAL ;

(8 COMPUTES VARIANCE OR COVARIANCE %)
BEGIN COVAR:=(XA - (X18X2/N))/N; ENDj;

%)

PROCEDURES FOR E)STIMATE s238388%x %)

PROCEDURE SOLVL2(VAR R:VECT2; XM:MATRIX3Y:VECT2)}
(¥ SOLVES SET OF TWO LINEAR EQUATIONS %)

VAR DET:REAL}

BEGIN DET:=xM{1,1J8XM[2,2] - (XML1,2]8XML2,1])3

IF DET<>0.0 THEN BEGIN

RC1J:=(YL1]8XM[2,2] ~ (XM[L2,1]8Y[2]))/DET}
RL2)s=((Y[2]8XML1,1]) - (XMC{,2]18YL11))/DET; END

ELSE BEGIN
R[1]J1=0.03 RI[21:=0.0;

WRITELN("ZERO DETERMINANT IN SOLVL23; R SET TO ZERO ');ENDj

END3

PROCEDURE COMPVAR}
(s COMPUTE COVARIANCES %)

BEGIN YSA1=COVAR(YSA, YS, YS, XN) }
YVL131=COVAR(YVI1],YS, XS011,XN) §
YV[231:=COVAR (YV[21, YS, XS[21, XN) 3

www.americanradiohistorv.com

Listing 1 continued on page 122
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ALL MATTER IS MODUL?
YOUR PRINTER SHOULD BE,TOO

Introducing the Prism Printer™ from
Integral Data Systems, the first truly
modular, field-upgradeable dot matrix
printer. Now your printer can be as
flexible as the rest of your system.

Start with the basic printer which
features text-quality printing; then
add the performance options you
need — when you need them. Add the

. automatic cut sheet feeder for word
"\, processing. Install the Sprint Mode ™
“for high-speed data output. For com-
municating information and ideas
nothing is more effective than
Iot‘“ graphic option and Prism
on — this gives you high-
quality, multi-color output in text,
graphs and charts. that’s just the
beginning. More tion modules
will be available sox

If you're an APP ' IBM™ or other
professional microcomputer user,
Prism Printer is the key to your
systent solution. At last, the chemistry
isright between you and your printer.
You’'ll never pay too much or get too
little again. The Prism Printer from
Integral Data Systems.

For the name of your nearest Integral
Data Systems Dealer, call toll free (800)
258-1386. In New Hampshire, Alaska
and Hawaii, call (603) 673-9100.

Integral Data Systems, Inc.
Milford, NH 03055
Telex: 953032

APPLE s a rewistered trademark of Apple Corporation
TBM 1s a registered trademark of Internanonal Business Mactunes Corporation
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Circle 124 on inquiry card.

Listing 1 continued:
-
com Ilment XMC1,13:=COVAR(XML1,1),XSC13,XSC13,XN);
XMCL2,2): =COVAR(XMCL2,21,XS023, XSC2], XN) 3
XMC1,2]:=COVAR(XMC1,23,XSC13,XSC2T, XN) 5

your XMC2,13:=XMC1, 2]; END;
R PROCEDURE L INREGRESS (Y, X1, X2: DATAVECT) ;
(8 LEAST-SQUARES FIT OF Y WITH X1,X2 %)

BEGIN XN:=NY;Y¥S5:=0.0; YSA:=0.0;
(8 DO ASSORTED SUMS OF SQUARES &)
or IBM--- FOR KA:=1 TO 2 DO BEGIN XSCKAJ:=0.0;YVIKAl:=0.0;
FOR KB:=1 TO 2 DO XMIKA,KB1:=0.0;END;

FOR KC:=1 TO NY DO BEGIN (X MAIN SUMMING LOOFP %)
¥S:=YS+YIKCJ]; YSA: =YSA+SQR(YILKC]) ;
XSC1):=XSL13+X1LKC]; XSC2]: =XSC21+X2[KCI;
XMC1,13:=XMC1,13+ SER(X1CKCI);
XMC2,23:=XMC2,23+ SER(X2LKCI);
XMC1,23:=XMC1,2] + X1CKCISX2CKCI;
YVC17:=YVL131+YIKCI8X1LKCI;
YVL21:=YVI2I+YI[KCIEX2LKC]I; END;

(8 SOLVE FOR COEFFICIENTS %)
COMPVAR;
SOLVL2 (B, XM, YV) 5
G:=(YS - BL138XSC1] - BL2I8XSL21) 7 XN3
(* COMPUTE R-SQUARE, AVE % ERROR, STANDARD ERRORS %)
SE:=0.03 ABER: =0.0;
FOR KC:=1 TO Ny DO BEGIN
PR: =Y[KC1-BL138X1[KC] -~ BL2IsX2(KC] - G;
IF YIKC3I<>0.0 THEN ABER:=ABER+ABS(PR/YIKC1);
SE: =SE + SGR(PR) ;END;
ABER: =ABER/XN3; RR:=1.0 - (SE/ (XN8YSA))}
DET:=XN% (XM[1,138XMC2,21) - (XMC1,218XM2,13);
SBL13:=SORT ( (SE/ (XN-2.0) ) $XM[2,21/DET) ;
SBL21:=SERT((SE/ (XN-2.0)) 8XM[1,11/DET);
END;

FrROCEDURE PREDICT (VAR YP:DATAVECT; X1, X2: DATAVECT;B1,B2,A:REAL) §

-
slm (¢ FREDICTS YP FROM X18B1 + X2%B2 + A %)
BEGIN YPLO):=xX2011];

FOR KA:=1 TO NY DO YFIKA):=B1sx1[KA] + B28x2(KA) + A; END;

s oo PROCEDURE CHECKNY;
—_— (¢ CHECKS BOUNDS ON NY -- USED IN READDATA %)
BEGIN IF NY>MAXNY THEN BEGIN

WRITELN(’Program can only handle ’,MAXNY,’ points ’);

” NY: =MAXNY; END;
13" RGB Color. IF NY<=0 THEN BEGIN WRITELN(’ Negative?!? —— try again... <RETURN>’);

: SIZEXITIESTIMATE) ; END;
16 Colors on your REQUINIC3N S E GIERDS
Apple 11 ®or IBM.
FROCEDURE READDATA;

%

* END;

% Up to 80 Characters per line. (& READS IN DATA VECTORS &)
*

*

BEGIN CLEARSCREEN;
360 Dots per color.

o o WRITE(’Read data from a ¢ile” ") ; READ (CH) s WRITELN;
(horizontal resolution) IF (CH="Y*) OR (CH=’y') THEN BEGIN
r 8, . WRITE ("Enter .TEXI ¢ile name——>");READLN(S) ;S: =CONCAT(S,’ . TEXT )3
Available for immediate RESET ¢ INF .S) :
shipment. READLN (INF , NATNAML 1 1) s READLN C1NF , NATNAME 21) ;
READLN ( INF .NY) ; CHECKNY 3
Other models available: FOR FA:=1 TO NY DO KEADLNCINF,G.XITKAJ,X2[KA); END
ELSE BEGIN
12" Green Phosphor for IBM FOR ¥A:=1 TO 2 DO BEGIN
(1200 lines resolution) $199.00 ol a e B i Bl *

WRITE("Enter number of data points——>’);READLN(NY);

”
12" Green Phosphor CHECKNY 5
(1200 lines resolution) $179.00 WRITELN(’Enter two values for each year, separated by a blank’);
FOR KA:=1 TD NY DO BEGIN

12’ Black & White WRITE (Data for year ’.KA:3,” —=>");READLN(X1LKA).X2(KA) ;END;
END;

(15 Mhz) $139.00 (% MOVE DATA INTO Y1,Y2 %)
FOR KA:=1 TO NY-1 DO HEGIN

Toll Free 1-800-258-6370 Y1L[KAT:=X1{KA+11; Y2[KAl:=X2[KA+11;END;

MONITORS BY NY:=NY=1; XO:=X1[011:Y0:=X2011:X1L01:=X0; X2001:=YO0;

Y1[LO0):=X0; Y2[0): =YO;
A TECD i 2
END;

® Apple 111 is a registered
trademark of Apple Computer. PROCEDURE WRITEIGEN;
(8 COMPUTES AND WRITES EIGENVALUES §)
VAR R,DISC,EA,ER:REAL ; STABL : BOOLEAN;
BEGIN GOTOXY (0,17);
DISC:=(SQR(RA-RE) + 4.08RMSRK)/4.0; R:=(RA+RB)/(-2.0);
IF DISC<0.0 THEN
BEGIN DISC:=S@RT(-DISC);
WRITELN (’ EIGENVALUES COMPLEX:REAL PART="_,R: 8:4);

datafjed

WRITELNC COMPLEX PART=’,DISC:8:4 );
WRITELN("MODEL IS OSCILLATING’);
END
ELSE BEGIN DISC:=S@RT(DISC);EA: =R+DISC;EB: =R-DI1SC3
STABL:=( (ARS(EA)<1.0) AND (ABS(EB)<1.0));
. WRITELN(’EIGENVALUES : ’',EA:10:5,’ Y
18 Bridge Street, Salem, NH 03079 WRITELN C* + EB:10:5,° )
Tel. (603) 893-2047 Listing 1 continued on page 124

TWX: 710-366-0502
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CASH FLOW
'PROBLEMS?

I

A

IT'S NICE TO KNOW SOMEONE

WHO HAS THE SOLUTION.

MicroAge is your Solution
Store . . . that means at
MicroAge Computer Stores

repor, and take care of dozens of other tasks
that eat into your time and profit!

Computerized business systems from the Micro-

we have a wide selection
of time-saving computer-
ized business systems
designed specifically to
solve the daily cash flow
problems every business-
man faces.

MicroAge has computer-

ized business systems that
quickly and affordably allow you to regain con-
trol of your critical accounts receivable ... at last
making it possible for you to carry out effective
collection procedures on a consistent basis.
MicroAge has accounts receivable program
packages to automatically display and update
account information; prepare trial balance
including a balance-due and delinquency aging

Age Computer Store are available in the $5,000
to $415,000 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-
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:
Aurora, Colorado
(303) 6966950

Rochester, New York
(716) 244-9000

Hurst, Texas

(817) 284- 3443
Sallna. Kansas
(913) 8237596
Orlond Park. lllinois
(312) 3498080

Richardson, Texas

(214) 234-5955
Minneapolis, Minnesota
(612) 3381777

Omaha, Nebraska
(402) 339-7444

Phoenix. Arlzono

(602) 2650065
Columbus. Ohio

(614) 8681550

Milwaukee, Wisconsin
(414) 257-1100

Mountain View, California
(415) 964-7063
Scoftsdale, Arizona

(602) 941-8794
Anchorage, Alaska

(907) 279-6688

San Diego, Caltornia
(714) 278-0623

tndianapolis, indiana
(317) 849-5161

Portiand. Oregon

(503) 2564713

Norwalk, Conneticut

(203) 8460851

St. Louis, Missour|

(314) 567-7644

Owlahoma City, Oktahoma
(405) 728-1837

Houston. Texas

(743) 440 7547

W. Paim Beach, Florida
(305) 6835779
Toronta, Canoda
(446) 487-5551
Houston. Texas

(743) 2709647
wilmington, Delaware
(302) 658-3664
Allentown, Pennsyltvoni
(245) 434-4301

(915) 591-3349
Tucson, Asizona
(602) 790-8959

Albuquerque, New Mexico
(505) 8830955

Pleasant HIIl, Calitornia
(415) 680-1489

HISE OPPORTUNITY INFORMATION CALL (602) 968-3168
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Listing 1 continued:

WRITE(>MODEL IS )3
IF STABL THEN WRITELN(’STABLE %)
ELSE WRITELN(’UNSTABLE =g
END;
END;

PROCEDURE WRITERES(S:STRING) ;
(% WRITES LEAST-SQUARES RESULTS %)

BEGIN WRITELN; WRITELN(”® EQUATION FOR ’,S)3
WRITELNC® THREAT ECON BURDN GRIEVNC™);
WRITELN (" COEFF : ’,BL13:10:5," ’,B[2):10:5," ?736:10:5);

WRITELN('STD ERROR:",SB[11:10:5," ’,SBL21:10:5);

WRITELN(’R-SQUARE: ’,RR:10:5);

WRITELN("MEAN ABSOLUTE PERCENT ERROR: " ,ABER:10:5);
END;

PROCEDURE ESTIMATE;

(x DRIVING PROCEDURE FOR E)STIMATE %)

REGIN READDATA; CLEARSCREEN;
WRITELNC® 888 ESTIMATED COEFFICIENTS s88°);
LINREGRESS(Y1,X2,X1); RA:=—Bl2];RK:=Bl[1];R6:=6G;WRITERES(NATNAML11);
LINREGRESS(Y2,X1,X2); RB:=—BL2];RM:=Bl113RH: =63 WRITERES (NATNAML21]) ;
WRITE IGEN;s
PREDICT (YP1,X1,X2,RA,RK,RG) 3 PREDICT(YP2,X1,X2,RM,RB,RH);
GOTOXY (10,23) ;WRITE(*<RETURN> TO MONITOR ’);READLN(S);

ENDj

(% s388888% PLOTTING ROUTINES ssssss888 ¢)

PROCEDURE SCALE (YA, YB: DATAVECT);
(% FINDS SCALING FACTORS FOR PLOT %)
VAR MAX,MIN:REAL;
BEGIN MIN:=YA[1]1;MAX:=YAl1];
FOR KA:=0 TO NY DO BEGIN
IF YALKAJC<MIN THEN MIN:=YALKAJ; IF YBLKAIKMIN THEN MIN:=YBLKAI;
IF YALKAI>MAX THEN MAX:=YALKAJ; IF YBLKAl>MAX THEN MAX:=YBLKAJ; END;
VSCL:=(VDIM) / (MAX-MIN+1); VMIN:=TRUNC(MIN-1.0);
HSCL : =HDIM/ (NY+1) ; HMIN: =0;
END;

(# FUNCTIONS FOR COMFUTING SCREEN COORDINATES FROM CURRENT SCALING 8)
FUNCTION YCORD (Y:REAL) : INTEGER:

BEGIN YCORD:=ROUND ((Y-VMIN) $VSCL ) +VLO; END;

FUNCTION XCORD(X: INTEGER) : INTEGER;

BEGIN XCORD:=ROUND ( ¢ (X—HMIN) $HSCL ) ) +HL 03 END;

FROCEDURE DRAWAXIS(NAT,LA,LB:STRING);
(% DRAWS THE X AND Y AXI1 (AXISES,WHATEVER...) %)
EEGIN (% Y-AXIS %)
INITTURTLE ; GRAFMODE ;
MOVETO (HLO, vLO) ; PENCOLOR (WHITE) ; MOVETO(HLO, VHI) ;
TURNTO(180); KA:=VLO+10;
REPEAT PENCOLOR (NONE) ; MOVETO (HLO, KA) ; PENCOLOR (WHITE) ; MOVE (3) ;
KA:=KA+10; UNTIL KA>VHI;
(x X-AXIS ®)
KB:=YCORD(0.0); If (KB>WHI) OR (KB<VLO) THEN KB:=VLO;
PENCOLOR (NONE) ; MOVETO (HLO, KB) ; PENCOLOR (WHITE) § MOVETO (HHI KR ;
TURNTO (270) ;
FOR KA:=0 TO NY DO BEGIN PENCOLOR(NONE);MOVETO(XCORD (KA) «KB) ;
PENCOLOR (WHITE) 3 MOVE (3) ; END;
PENCOLOR (NONE) ; MOVETO(Q, O) 5
(% WRITE FLOT LABEL %)
S:=CONCAT (' FPLOT FOR ’,NAT,’, 8=’,LA,’, +=",LB);WSTRING(S):
END;

PROCEDURE FLOTCHAR (1: INTEGER) ;

(% PLOTS CHAR I CENTERED AT CURRENT TURTLE POSITION %)

VAR XP, YP: INTEGER;

BEGIN XP:=TURTLEX; YP:=TURTLEY ; PENCOLOR (NONE) ; TURNTO (225) ; MOVE (5) ;
FENCOLOR (WHITE) ; WCHAR (CHR (1) ) ; PENCOLOR (NONE) 3
MOVETO(XP, YF) ; PENCOLOR (WHITE) ; END;

FROCEDURE PLOTDATA(Y:DATAVECT; IC: INTEGER) 3
(x PLOTS DATAVECT Y WiTH CURRENT SCALING, LARELING WITH CHR(IC) %)
BEGIN
PENCOLOR (NONE) ; MOVETO (XCURD (O) , YCORD (YLO131) ) 3 PLOTCHAR(IC) 3
PENCOLOR(WHITE) ; CHARTYPE (14) ;
FOR KA:=1 TO NY DO BEGIN MOVETO(XCORD(KA),YCORD(YI[KAJ)) ; PLOTCHAR(IC) ; END;
END;

PROCEDURE SIMULATE;
(2 GENERATE SIMULATED VALUES USING CURRENT COEFFICIENTS %)
VAR TR:BOOLEAN;
BEGIN TR:=FALSE;
YS1001:=X0; ¥YS2[(0):=YQ;
FOR KA:=1 TO NY DO BEGIN
YS1[KA] := RK8YS2[(KA-1] ~ RARYS1[(KA-11 + RG;
YS2LKA]l := RMEYS1[KA-1] - RBIYS2(KA~1] + RH;
IF ABS(YS1[KAJ) >MAXVAL THEN BEGIN TR:=TRUE;YS1[KAl: =MAXVAL ;END;
] IF ABS(YS2[KAJ) >MAXVAL THEN BEGIN TR:=TRUEj;YS2(KAJ:=MAXVAL ; END;
END;

Listing 1 continued on page 126
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R
shelf
software for the IBM PC
and the Apple 1i

With spoken instructions,
our tested software doesn’t try your patience.

EASY Every Alpha software package contains spoken instructions on cassette
to guide you through the program on the disk. You get professional software
that a novice can use

PROVEN  Our business software for the IBM PC has been used since 1979
on the Apple. Thousands of people agree that our versatile Data Base Manager
and Mailing List programs are effective time- and money-saving devices

INNOVATIVE  Question is a fun game based on artificial intelligence. It tries
to guess what city, person or animal you're thinking of, and gets smarter as you play
You can even teach it new topics

Type Faces lets your dot matrix printer generate 15 different kinds of large lettering

With The Apple-IBM Connection, you'll be able to transter fiies from the Apple [l to the
IBM and vice versa. Your VisiCalc work can be transferred without retyping or errors
Requires no technical knowledge, The software does all the work for you

Alpha software products available at participating ComputerLands.
Or call us for your nearest dealer: 617 229-2924

* alpha
JFTWARE CORP

6 New England Executive Park « Burlington. Massachuserts 01803

Data Base Manager: $185  Mailing List: $95  Queshon. $45 TypeFaces $95 The Apple-1BM Connection $120
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Disk Utility
for Apple DOS 3.3

LOST PROGRAM
RECOVERY

If you haven’t
written over that
program accidental-
ly deleted, this
software can re-
cover it for you.

Also, it can
reorganize your disk
and inform you of
the remaining
space available.

And, it allows
you to patch any
sector: display in
Hex and ASCIl on
standard Apple
screen.

Menu driven and
easy for the novice
while still efficient
for the professional.
Compatible with
M & R Superterm.

For more information or
to place your order call:

(208) 263-1213
Cost: $50

We pay first class postage and
insurance. You may use VISA or
Master Card.

TO ORDER: send us your

check, money order or credit card
number and expiration date.
Certified checks avoid clearance
delay.

ANSWER Corporation
502A North Second Ave.
Sandpoint, ldaho 83864

0
AQAQC2D9AOCACSD2D2D9ABDACIC6CHDAADAD
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Listing 1 continued:

IF TR THEN BEGIN GOTOXY (0,22);

WRITELN(*NOTICE -~ VALUES TRUNCATED IN SIMULATE
END;

PROCEDURE DRAWPLOT (YA, YB: DATAVECT; LM, LA, LB: STRING) ;
(% DRAWS A PLOT OF VECTORS YA AND YB, LABELED WITH LM,LA,LB %)
BEGIN
IF AUTOSCALE THEN SCALE(YA,YB);
DRAWAXIS(LM,LA,LB);
PLOTDATA(YA,42) ; PLOTDATA(YB,43);
READLN(CH) 3§ TEXTMODE ;
END;

PROCEDURE PLOTS;
(% DRIVING PROCEDURE FOR P)LOT %)
BEGIN REPEAT CLEARSCREEN;

WRITELN(® ENTER PLOTTING OPTION ——> ")s
WRITELNC(” 1. OBSERVED DATA’);

WRITELN(’ 2. OBSERVED AND PREDICTED FOR *,NATNAMC11);
WRITELN(’ 3. OBSERVED AND PREDICTED FOR ’,NATNAM(21);
WRITELNC” 4. SIMULATED DATA)j

WRITELNC® S. QIT?);

WRITELN;WRITELN(’TO STOP PLOT PRESS RETURN®);
GOTOXY (27, 0) ; READ(CH) 3
WRITE(" PLOTTING... )3
CASE CH OF
’1” : DRAWPLOT(Y1,Y2, " OBSERVED’ ,NATNAME 11 ,NATNAMI2]) 3
’2’ :BEGIN PREDICT(YP1, X1, X2,-RA,RK,RG)}

") END;

DRAWPLOT (Y1, YP1,NATNAMI1],” OBSERVED’ , " PREDICTED” ) ; END3

*37:BEGIN PREDICT(YP2, X1, X2,RM,-RB, RH) 3

DRAWPLOT (Y2, YP2, NATNAML 2], * OBSERVED’ , > PREDICTED’ ) ; END}

"4’ : BEGIN SIMULATES
DRAWPLOT (YS1,YS852, "SIMULATED” , NATNAMI 11 ,NATNAMIZ])
END; (% CASE 1)
UNTIL (CH="5’) OR (CH=’Q’);
END;

(% 33838888 CHANGE PARAMETER VALUES s882888 §)

PROCEDURE WRITEVALUES;

(8 WRITES OUT CURRENT VALUES OF PARAMETERS %)

BEGIN CLEARSCREEN;
GOTOXY (8,0) WRITELN (’ RICHARDSON’ *S ARMS RACE MODEL’)}
GOTOXY (10,2) sWRITELN (" X(T+1) = KY(T) - AX(T) + G’);
GOTOXY (10,3) sWRITELN ('Y (T+1) = MX(T) — BY(T) + H*)3
GOTOXY (0, S) jWRITELN(’ K= * ,RK:1014,> M= *,RM110:4);

WRITELN(’A= *,RA:10:4,” B= ’,RB:10:4);
WRITELN(’G= ’,RG$10:4," H= ’ ,RH:10:4)3
WRITELN(’X(0) = ’,X0:10:3)3
WRITELN(’Y(0) = 7 ,Y0:10:3)3

WRITELN(’NUMBER OF YEARS =’,NY); (% 11 §)

GOTOXY(0,12);

WRITELN(’HORIZONAL SCALE: *, ((NY+1)8HSCL/HDIM): 7313,’ (’’R’’
WRITELN(’VERTICAL SCALE: ’, (10.0/VSCL):10:3)}
WRITELN (* LOWEST VALUE 1 * L UMIN) 3

IF AUTOSCALE THEN S:=’TRUE’ ELSE Si="FALSE’;

WRITELN (*SCALING AUTOMATIC:’,S); (% 16 3)

WRITEIGEN;

;s END;

TO CHANGE)’ )3

GOTOXY (0, 21) ;WRITELN (" CHANGE PARAMETER ——>’);;WRITELN(’Q TO @UIT’);

GOTOXY (22,21)3
END;

PROCEDURE READPAR (VAR R:REALj§ X, Y: INTEGER) §
(8 MOVES CURSOR TO (X,Y), BLANKS OUT NUMBER, READS NEW VALUE 8)
BEGIN GOTOXY(X,Y) ;WRITE(’ *)y

GOTOXY (X, Y) ; READLN (R) 3 END3

PROCEDURE CHANGEPAR;
(% CHANGES PARAMETER VALUES 8)
BFEGIN
REPEAT READ(CH) ;
CASE CH OF
*K’ : READPAR (RK, 4,5) 5 * M’ : READPAR (RM, 20,5) §
*A’ : READPAR (RA, 4,56) 3 * B’ : READPAR (RB, 20, 6) §
* G’ : READPAR (RG, 4,7) ; *H’ : READPAR (RH, 20,7) ;
* X’ :READPAR (X0, 7,8);°Y’:READPAR(YO, 7,9);
*N’ : BEGIN REPEAT READPAR(RR,17,10)}
IF TRUNC (RR) >MAXNY THEN BEGIN

GOTOXY (20, 11);WRITE (N MUST BE <=’ ,MAXNY);END;

IF RR<0.0 THEN BEGIN GOTOXY(20,11);
WRITE(’N MUST BE > O *);END;
UNTIL (TRUNC(RR)<=MAXNY) AND (RR>0.0);

GOTOXY (20, 11) ;WRITE(” *) 3NY: =TRUNC (RR) ; END;

"R’ :BEGIN READPAR(RR, 18, 12) ; HSCL: =HDIMERR/ (NY+1) ; END;
*V? : BEGIN READPAR(RR, 18,13);VSCL:=10.0/RR3END;
"L’ : BEGIN READPAR(RR, 15,14) ; VMIN: =TRUNC (RR+1.0) : END;
S’ :BEGIN CH:= * 73

WHILE (CH<>’T’) AND (CH<>"F’) DO BEGIN

GOTOXY (18, 15) ;WRITE(” *);GOTOXY (18, 135) ; READ (CH) ; END;

IF CH="F* THEN WRITE('ALSE") ELSE WRITE( RUE’);

Listing 1 continued on page 128
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Somedaly, in the comifort of your home, you'l oe able 1o shop amels
oank electronically, read instantly updated newswires, analyze

the performance of a stock that inferests you,
send electronic mail across the country, then
play Bridge with three shtangers in LA, ._
Chicago and Dallos )

NI

——

Welcome 1o someday

Sormeday is today with the CompuServe Information Service. CompuServe is available through a
local phone call in most major U.S. cities. It connects almost any brand or type of personal computer
or terminal with our big mainframe computers and data bases. All you need to get started is an
inexpensive telephone coupler and easy-to-use software.

CompuServe's basic service costs only $5.00 per hour, bifled in minute increments to your
charge card.

The CompuServe Information Service is available at many computer stores across the coumry

. Check with your favorite computer center or contact CompuServe.

CompuServe

Information Service Division, 5000 Arlington Centre Bivd.
Columbus, Ohio 43220 (614) 457-8650

An H&R Block Company

Circle 89 on Inquiry card.
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Circle 88 on inquiry card.

Listing 1 continued:

AUTOSCALE: =(CH="T"); END;
END; (8 CASE %)
IF CH IN [’K’,7A%, M’ ,’B”] THEN WRITEIGEN;
GOTOXY (22,21)3WRITE(® 7);GOTOXY(22,21)3
UNTIL CH="Q
END; "

(% $588%¢ MAIN PROCEDURES $%8%8% &)

PROCEDURE MONITOR;

(% MAIN DRIVING PROCEDURE %)

BEGIN CLEARSCREEN; GOTOXY (0,5 )3j
WRITELN(? $%8% DEMONSTRATION PROGRAM FOR $%8%%°);
WRITELN(’ %388 RICHARDSON’’S ARMS RACE MODEL $%88%’°)j3WRITELN;
WRITELN(> ENTER OPTION --2>’);

WRITELN(” E)STIMATE ’);

WRITELN(” CIHANGE PARAMETER VALUES )3
WRITELNC’ PYLOT?) 3

WRITELNC @UIT *); BGOTOXY(18,8 );READ(CH) 3

CASE CH OF
TE’ :ESTIMATE]S
*C’:BEGIN WRITEVALUES;CHANGEPAR; ENDj
*P?:PLOTS;
QT tEXIT (PROGRAM) 3
END (% CASE %)
END;

PROCEDURE INITPROG})
(8 SETS ASSORTED PROGRAM PARAMETERS %)
BEGIN
HLO:=S3HKRI:=275;VL01=153VHI:=1853
HDIM: =HHI-HLO3; VDIM: =VHI-VLO; (% SETS DIMENSIONS OF PLOT %)
MAXVAL : =PWROFTEN(12) ; :
(3 IDIOT-PROOF BY INITIALIZING PARAMETERS TO SOMETHING SAFE... %):
RK:=0.23RA:=0.43R6G:=1.03RM: =0. 3;RB: =0.53RH:=2.03
X01=10.03Y¥0:=20.03
IF MAXNY>30 THEN NY:=30 ELSE NY:=MAXNY;
NATNAML1d:="X’ §NATNAM[2]:="Y"
AUTOSCALE: =TRUE 3
HSCL:=1.03VSCL:=1.03VMIN:=0;
SIMULATE;
FOR KA:=0 TO NY DO BEGIN YP1[KAJ:=YS1[KAJ3YP2LKAJ:=YS2L[KAJ}
Y1CKAJ: =YS1LKAJ3Y2LKAJ1=YS2[KA}
X1[KAJ:=YS1[KAJ; X2[KAJ:1=YS2[KAJ; END;
END3

(SMAIN PROGRAM £)

BEGIN

INITPROG;

REPEAT MONITOR UNTIL FALSE;
END.

Text continued from page 120:

with the exception that the first num- The coefficients for the mode] are
ber in each line of arms data is estimated using ordinary least-
skipped, which allows the file to con- squares estimation. The program

]

I : tain year numbers or other identify- computes the coefficients of the
=t ing numbers. For example, the first model, the standard error of those co-
: lines from the file used to produce efficients, and two measures of the fit
~® Plu figure 2 are: of the prediction. The correlation co-
I i efficient R-square is a statistical mea-
. 46K IRAN sure of the fit of the predicted and
' f IRAQ observed values—an R-square of 0.0
21 means there is no fit, an R-square of
’ 1954 78 75 1.0 means there is a perfect fit. The
' 1955 107 67 mean absolute percent error is a more
1956 126 94 conventional measure: the average
1957 151 102 error of the prediction as a percentage

1958 243 110 of the value that is being predicted.
1959 271 129 The standard error of the coeffi-

cients gives a rough idea of whether
the coefficients are distinct from
Note that the program automatically zero—in other words, whether a na-
supplies the .TEXT suffix for the file tion is actually reacting to threat or
name. economic burden. In large samples, a

128  July 1982 © BYTE Publications inc
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The revolutionary Discovery multiprocessor is the only system that
allows the total integration of powerful 16 bit 8086 processors with

the more standard Z-80 user processors. The DISCOVERY system may
be configured in any 8 bit/16 bit combination, or as a totally exclusive
16 bit system only to provide the ultimate in performance and flexibility
in advanced micro systems.

Ultimate performance. The dpc-186 is the most sophisticated single
board microcomputer available today offering more power and faster
processing time through the 8086 CPU for bigger, more complex
programs. Memory starts at 128 K (compared to the Z-80s 64 K), and
is expandable to 1 megabyte. And the dpc-186 is fully compatible with
the standard DISCOVERY multiprocessor system permitting efficient
upgrading as future needs develop, without sacrificing any of your
extensive hardware and software investment.

World's best multiprocessor system. The DISCOVERY system pro-
vides separate processors and memory for each of its 16 users. It offers
full CP/M™and CP/M-86™ compatibility, interprocessor communication,
and shared and private files. Each user can take advantage of shared
peripherals and cross submitting of tasks between processors. The system
is controlled by a unique, two board dpc-280 service processor and
dpc/os distributed processing operating system.

By the board or by the system. The DISCOVERY multiprocessor is
ready for immediate delivery as a complete system, as processor boards,
and everything in between. It offers exclusive technology in multipro-
cessing, yet is fully compatible with existing standards including CP/M
and S-100. 1t is quite simply unmatched in performance, capabilities

and offers a far greater degree of flexibility.

DISCOVERY— offering a whole new world of possibilities.

For the first time, 8 and 16 bit processor intermixing.

Action Computer Enterprises, Inc.
(213) 793-2440, TWX 910-588-1201

m The Multiprocessing Company
Clrcle 6 on inqulry card.

Dealer and OEM inquiries invited.

*CP/M is a registered TM of Digital Research, Inc.

55 West Del Mar Boulevard, Pasadena, CA 91105 USA
_-as—a I l S ThlA AAdan~

PFS: Reporl o™ |
DB Master 165%
Systems Plus Accounting Software CALL
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parameter list, which is displayed by
entering C. Alternatively, you can

skip the estimation and set the
parameters manually to experiment
with the behavior of the model. You
change parameters by entering the
first letter of the parameter and typ-
ing in the new value. You can also
change the scales on the plots and the
number of years in the same way.
Three scaling parameters are con-
tained in this module. When horizon-
tal scaling is equal to 1, all years of
data are displayed. Setting horizontal
scaling greater than 1.0 will expand
the graph horizontally, and some
later years will not be plotted. Setting
the horizontal scaling to less than 1
will squeeze the graph into a smaller
space. Note that horizontal scaling is
changed with ‘R’ rather than ‘H.” The
vertical scaling is the number of units
between tic marks on the vertical
axis; the lowest value is the value at
the bottom of the screen. The
horizontal axis is drawn at the value 0
if that is on the plot; otherwise, the

horizontal axis is drawn at the lowest
value.

This module also computes the
eigenvalues of the model. These two
numbers are a function of the
parameters k, m, a, and b and deter-
mine the stability of the model. If
both eigenvalues are real and less

—_—,—— . —————n
Parameters can be set
manually to
experiment with the
behavior of the
model.

than 1 in absolute value, the model is
stable; otherwise, it is unstable. Com-
plex eigenvalues produce oscillating
behavior. The larger the eigenvalues,
the more rapidly the arms levels
change.

P)LOT

This module draws a screen plot of
either (1) the data points entered in

coefficient that is twice the size of its
standard error means that you can be
95 percent certain that the coefficient
is actually nonzero and was not pro-
duced by chance. It should be noted
that many processes appear to fit a
Richardson model when no interac-
tion is taking place and the model

X(t + 1) = aX(t) + g
Y¢ + 1) = bY(t) + h

would fit as well as the Richardson
model. If the fit of the model is good,
but the standard error of the threat
coefficient is large, this is probably
what is happening.

E)STIMATE; (2, 3) the observed and
predicted values of one of the nations
entered in E)STIMATE; or (4) the
values produced by simulating the

behavior of the system using the
equations and the initial values
X0,Y0.

Figures 1, 2, and 3 were produced
by P)LOT options 1, 2, and 4, respec-
tively. In options 2 and 3, the pro-
gram makes predictions from the pre-
vious year’s data at each point—in
other words, the predictions are
short-term rather than long-term.
Each axis is marked with tic marks
that correspond to the scales given in
the C)HANGE procedure. Each plot
is rescaled to fit the entire screen
unless you have set automatic scaling
to FALSE in C)HANGE. Predicted
values are done using the current
parameters set in C)HANGE.

Option 4 simulates the behavior of
the system wusing the current
parameters and initial values, with-
out comparing them to actual data.
The parameters are displayed and

in | A cickano vrissia spenan | ATARI® N STOCK
| - parts w/k xtenge asic
‘ RACKABE or T1-1060 re:$7300 v/c:53689.95 | COMPUTERS
‘ HP-87 $1885.00
2K Bytes sandard e Texas Instruments | -z is s
907 K Mem. mod. 239, s
Do e med BTN Home Computer | GHosT HUNTER Gimilar to Pac-Man)
i 82909A 128K Mem. mod. 537.00 ¥ —~ Oisk $34.95 Cassette 329.95
; HP-85A  Computer $1985.00 —— TI-99/4A | Model Retail Your Cost
| HP125  Computer 1985.00 Only 800 16K 1080.00 689.95
HPA1C  Prog. stientific 188.00 — 800 48K 1280.00 789.95
HPAICV  Prog. scientific 249.00 529995 800 160K
SERVING YOU SINCE 1947 | HPAT ~ Card render 16000 | 16K AEvmnL vou Con | (B00-32K + 128 RAM disk) 1299.95
inie ouCH] K+ 1. :
HP41  Optical wand zssﬁoo 18" color monitor high res 374.95339.95 | 810 Oisk drive 600.00 469.95
82106A  41C Memory module 26.00 32K memory module 399.95 314.95 Atari VisiCale 200.00 169.95
:;:;g: :11PCII(.L'M r;-em. mod.  84.00 g;un:ed a.r:eic' }gg»gg 1;-’;.82 825 Impact Pu 1000.00 779.95
- terface 109.00 ch synthes it 5 -
821614 Casiete diive 43700 | Olsk memory drive 493,95 39495 | — ATARI 400
CABLE "OLYRAV" LSA ECZP'-:;A :P-ll. p‘lin;l" gg‘]gg ‘!P”elephn(nolc;upler)(modom) gg;gg ;:ggg
2 H o 0g. scien/printer 84. inter {solid state E 4
Mg'{('; ghogr?orA& OFfices:| 1o's)  Hand-nerd folly prog 308 95 1060 250.00 99.95 Personal
(P, 0. Box 74545) HPISE o seent 9398 Y it iy
. - . 0g. scientific B
Los Angeles, CA 90004 MP38C  Adv prog. scientific 114,00 ' SANYO woutors, | system
T lex: 6734 77 HP-37E  Business . 7795 High resolution, number one selier! Rerer!  Cost
.2 n:ﬁg :'00- 'lrganqu'ail 119‘.33 VMAS09 9B A W 19(9100159 95 — —
8 r0g. t al # 349.00 189. - I
WE HONOR VISA prt 12700 | UM 5 sesen e i i ome 050018595 | SUPER SPECIAL -ATARI 400 (16K)
and MASTERCHARGE 82905A  Impact printer §19.00 | DME0I2 1278 W 2500019995 | Retaril $59500  Your Cost $299.95
m F“W 5291‘” E%:d.u.'l.d'l" 192290 g:t':‘ﬂ'll 3 }3 C"'m. hi quality 470.00 399.95 400 Lang. card opt. $49.95
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T hink Nlow!

Multi-user MP/M™ 8-16* runs 8 bit
CP/M® software better than it’s ever
been run before.

With aih MP/M 8-16 system, your 8 bit
programs are . . .

B BIG—over 61K! That’s over 6K more
user space than conventional CP/M 2.2™!

B FAST—DMA floppy and hard disks with
cache buffering. Solid state memory disks.
High speed (8 MHz) CPU's.

B MULTI-USER—Programs shine and applica-
. tions flourish in a multi-user environment

- designed by the best (Digital Research) to meet
the demands of professionals.

- ThinkAhead!

MP/M 8-16 runs 16 bit CP/M 86™ software, so you can
get what’s coming!

~ M You can UPGRADE effortlessly from 8 to 16 bit soft-
ware (for example, from CBASIC™ to CBASIC 86™) with-
out leaving your programs or data behind. You get
complete file compatibility between 8 and 16 bit CP/M.
Other systems make you choose between 8 and 16 bits.
MP/M 8-16 systems have two CPUs—one 8 bit, one 16 bit.
You get it all. Now. And tomorrow.

M Even the hardware is upgradable. Our boards are compatible
with the IEEE 696 bus (and we’ve got 20 bus slots!). Our state-of-

the-art systems can keep pace with the state-of-the-art. Just add

boards.

B All boards in our MP/M 8-16 systems are CompuPro’s Certified

System Components, which includes a two year immediate replace-
ment warranty.

G&G Engineering and CompuPro™ do it best!
MP/M 8-16 systems start at $8995, terminals not included.

G&G Engineering is an authorized CompuPro systems center. We offer
completely integrated CompuPro based systems running CP/M, MP/M,
and UNIX.®

Think EEEI%SINEERING!

1922 Republic Avenue, San Leandro, California 94577 (415) 895-0798

*“MP/M 8-16 is a proprietary implementation of Digital Research's MP/M 86 operating system, configured for CompuPro by
GA&G Engineering.
CompuPro is a trademark of Godbout Electronics, MP/M 86, CP/M, CP/M 2.2, CP/M 86, CBASIC and CBASIC 86 are trademarks of Digital
Research; UNIX is a trademark of Bell Laboratories.

Circle 168 on inquiry card.
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Circle 154 on inquiry card.

We'll pay S50 for your
IBM Personal Computer word processor.

EDIX + WORDIX is the world’'s most advanced, most flexibic
microcomputer word processor. If you've missed the
chance to buy it, we'll give you another chance.

No word processor has the features of EDIX + WORDIX.
Multiple windows. Side-to-side scrolling. Completely
automatic hyphenation. Automatic footnote placement.
User-defined macros. Online help. And much more.

If you haven't yet bought your IBM Personal Computer
word processor, then you're even luckier. Just send us
$195 for EDIX (the editor) or $325 for EDIX + WORDIX.
Or write for our detailed brochure.

To sell us your old word processor (or screen editor): Along with your order for EDIX+ WORDIX.
send us the original diskette. the original manual and binder. and the license agreement. We'll
send you a 850 check. Or you can take a 850 discount instead. Offer applies only to commercially
avallable word processors or screen editors for the IBM Personal Computer.

Box 154
Louisville, CO 80027
(303) 447-9495

EDIX and WORDIX are trademarks of Emerging Technology Consultants, Inc.

JH ., Emerging Technology Consuitants, Inc.

=

J ]

changed in C)HANGE. This pro-
cedure is useful for experimenting
with the behavior of the model. If the
values of the model become too large,
the program truncates the simulation
to avoid overflow errors.

Option 4 provides a nice demon-
stration program for showing the
behavior of systems of linear dif-
ference equations. Of course, such
systems apply to many phenomena
other than arms races. A few minor
modifications would enable the pro-
gram to handle a differential equation
system. In classroom discussions of
linear models, I've found this to be an
effective way of demonstrating the in-
fluence of the eigenvalues on the
behavior of the system.®

COPIES WITHOUT PROBLEMS:

FAST: Turnaround time in hours and days, not
weeks. You get your disks when you need them.
ACCURATE: Each copied track is checked bit
by bit. If it doesn't match your original, it isn't
shipped.

FLEXIBLE: Standard, double-boot, and copy-
resistant formats. 50 copies Minirmum, No
maxirmurm.

REASONABLE: Set-up as low as $10 per disk.
Copying only from 30¢, copying and 3M disk
from $2.00. Other disks and services also
available.

RELIABLE: Years of disk duplication experience
insures a problem-free shipment on time — time
after time.

For all your Apple® compatible copying needs.

THE ALF COPY SERVICE.

A . 1448 Estes Denver, CO 80215 [303) 234-0871
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Availability of the Programs

If you wish to avoid typing, this pro-
gram is available on disk as part of a
package of three political science pro-
grams:

RICHDEMO: Estimation and demon-
stration of the Richardson arms-race
model.

BANZDEMO: Computation and
demonstration of the Banzhaf Index of
voting power in weighted voting situa-
tions. Includes options for direct and
Monte-Carlo computations, and for
excluding coalitions.

VOTEDEMO: Demonstration of the
majority, plurality, Condorcet, Cope-
land, Borda, and STV voting systems
for a given set of preference orderings.

All programs are written in Apple
Pascal and require the Apple Language
System. They are available on disk
from the author at the Department of
Political Science, Northwestern
University, Evanston, IL 60201. The

cost is $25 prepaid.

References

1. Olnick, Michael. An Introduction to
Mathematical Models in the Social and
Life Sciences. Reading, MA: Addison-
Wesley, 1978.

2. Rapoport, Anatol. Fights, Games and
Debates. Ann Arbor: University of
Michigan Press, 1974.

3. Richardson, Lewis F. Arms and Insecurity.
Chicago: Quadrangle Books, 1960.

4. Zinnes, Dina A. Contemporary Research
in International Relations. New York: Free
Press, 1976.
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COMMODORE VSAPPLE

IBM, TANDY, ATARI AND ALL THE OTHERS

“The new Commodore 64 personal
computer has 33% more user memory
than Apple I1+® and 300% more than
IBM®And, at an incredible $595, it’s
well under half the cost.”

— William Shatner
. COMPARE OUR $595 PERSONAL COMPUTER
COMMODORE APPLE TANDY ATARI

FEATURES “64™ 11+ IBM?® TRS-80% 111 800®
Base Price $ 595 $1530 $1565 $ 999 $ 899
Advanced Personal Computer Features

Built-in User Memory* 64K 48K 16K 16K 16K

Programmable YES YES YES YES YES

Real Typewriter Keyboard YES (66 keys) | YES (52keys) | YES (83 keys) | YES (65 keys) | YES (61 keys)

Graphics Characters YES NO YES NO YES

Upper and Lower Case Letters YES Not Included YES YES YES

Maximum 5% " Disk Capacity Per Drive 500K 143K 160K 178K 96K
Audio Features

Sound Generator YES YES YES NO YES

Music Synthesizer YES NO NO NO NO

Hi-Fi Output YES NO NO NO NO
Video Features

TV Output YES YES YES NO YES
Input/Output Features

“*Smart” Peripherals YES NO NO NO YES
Software Features

CP/M Option (Over 1,000 Packages) YES YES YES YES NO
Game Machine Features

Cartridge Game Slot YES NO NO NO YES

Game Controllers YES YES YES NO YES
*Each K " equals 1,000 characters or digits of information. Disk drives and printers are not included in prices. Models shown vary in their degree of expandablility.

full range of low-cost peripherals, including disk
drives, printers and communication devices. Our
low-priced telephone modem permits you to
access data banks and interface with other com-
puters.
USES AND APPLICATIONS
® Word Processing. It's easy and inexpensive on
the Commodore 64.
® Electronic Spreadsheet: Lets you plan budgets
and explore all your financial alternatives in sec-
onds. And with the optional graphic program, you
can create bar and line graphs from your spread-
sheet data.
¢ Financial Planning Tools: Such as lJoan amorti-
zation, total loan cost and buy vs.lease are handled
with ease.

® Executive Diary/Memo Pad: Quick and simple
way to keep appointments, save
messages and plan future work
loads.

® Doctors’ Accounting System.

® Legal Time System: Automatically processes

activities by client, attorney and action.

® Accounting and Bookkeeping Systems.

Accounts receivable. Accounts payable. Payroll.

Inventory control. Job costing. Engineering. Per-

sonnel recordkeeping. Tax preparation.

® Video Games. Challenging and exciting recrea-

tion for every member of the family.

® Pius CP/M* Compatibility. A simple car-

tridge enables you to run thousands of addi-

tional CP/M software programs.

FULL SERVICE, FULL SUPPORT
Commodore dealers throughout the country

offer prompt local service. In addition, our new

national service contract with TRW provides

nationwide support. Visit your local Commodore

dealer for a hands-on demonstration.
*CP/M isatrademark of Digital Research. Inc.

Available only at computer stores after June 1st.
r---------------------q

The new Commodore 64 may well be the most
outstanding personal computer ever introduced.
It represents a breakthrough in microcomputer

technology, with an amazing 64K of memory, and
features not found in systems costing many times
more. (See chart)

® How can Commodore do it? Commodore is the
only U.S. personal computer company that manu-
factures its own microprocessors, the “‘heart” of
all personal computers. (Commodore micro-
processors are used in Apple and Atari computers,
and many others.)

® Commodore is the only personal computer com-
pany with a full line of computers— from our
$299.95 VIC-20 to the remarkable new $1995
Super PET that speaks 7 high-level computer lang -
uages.

® And with over a quarter of a million
computers sold worldwide, Commo-
dore is proven for performance and
reliability.

PERIPHERALS A fast, flexible billing and = g::nh;r:’c:ﬂgrﬁ g:jmputer Systems BY7 :
The Commodore 64 also has a accounts receivable package. ] Ringor Prisis, PA 19406 H
- : Please send me more information. :

E'\’ ] Name |

: Company Title :

B Address 1

= City State Zip :

§ Telephone ]

w commodore : Interest Area =

COM PUTER H 0O Business (J Education (O Personal F426 i

L---------------------‘
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Performance,
Quality,
Reliability...

Disk Products

Disk 1. DMA floppy disk controller: single and
double-density. single and double-sided (soft
sector). Available in 8" and 5.25 formats. $495,
$595 CSC.CP/M* 2238175, CP/M-86 $240.

Disk 2. DMA hard disk controller handles up to
four disk drives. up to sixteen heads per drive.
MP/M, CP/M-80. and CP/M-86 compatible.
Includes CP/M 2.2. $795,$895 CSC.

Floppy Disk Sub-System. Two Qume
quad-density drives deliver 2.4 Mbytes of on-line
storage. All-metal enclosure: Disk 1 DMA

controtler. CP/M-80. and CP/M-86 included. $3295.

CPUs

CPU 8085/88. The first dual processor board
runs 8 bit and 16 bit software. $425, $525 CSC.

CPU 2. Excellenceinahigh speed Z80A board.
$295, $395 CSC (with Z80B)

CPU 8086/87. 16 bit CPU with 80130 interval
timer/interrupt controller and socket for 8087
math co-processor. Works with any mix of IEEE
696/S-100 8 or 16 bit memory. $695 (8 MHz). $850
CSC (10 MHz). Add $600 for 8087 (limits clock
speed to5 MH2z).

Interfacers
Interfacer 1. Two RS-232C serial ports, full

handshake, independently selectable Baud rates.

$249,3324 CSC.

Interfacer 2. Three full dupliex parailel ports
plus one full-feature RS-232C serial port. $249,
$324 CSC.

Interfacer 3-5. Five RS-232C serial ports (2
sync/async, 3 async) with fuil handshake and
selectable Baud rates. $599, $699 CSC.

Interfacer 3-8. Eight RS-232C serial ports (2
sync/async, 6 async) with full handshake and
selectable Baud rates. $699, $849 CSC.

Interfacer 4. Three RS-232C serial ports, one

parallel port, and one Centronics parallel port that
even gives Epson printers full graphics capability
(no buffer needed). $350, $450 CSC.

Memories

M-DRIVE. When you need computing in the fast
lane, you need M-DRIVE—the first "*solid-state
disk drive' for microcomputers. 128K M-DRIVE
$1198, 256K M-DRIVE $2395.

RAM 16. Static, 10 MHz, works automatically
with 8 or 16 bit systems. (64K X 8 or 32K X 16).
$650, $750 CSC.

RAM 17. Static, 10 MHz, 64K X 8, ultra low
power (1.6 Watts typical). RAM 17-64K: $599, $699
CSC.

RAM 20. Static, 10 MHz, 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.

RAM 21. Static, 12 MHz, low power/high
density. Works automatically with 8 or 16 bit
systems (128K X 8 or 64 K X 16). $1695, $1895 CSC.
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...is exactly what you expect from the company which pioneered active
termination, dual processing for microcomputers, DMA soft and hard disk
controllers, M-Drive (the “solid-state’ disk), and now, MP/M® 8-16—the first
multi-user operating system that runs any mix of 8 and 16 bit software within

a multi-user system.

As you might also expect, our computers are as impressive as our track
record. Visit your authorized CompuPro Systems Center to experience the
state of the art in business, industrial, and scientific microcomputing.

Other Products

MP/M 8-16 Operating System.

ompuPro’s proprietary version of Digital
Research's multi-user MP/M-86 (V2.X) runs 8 bit
CP/M 2.2)and 16 bit (CP/M-86)
software—simultaneously—in a multi-user
environment. Avaitable only for CompuPro
systems. $1000.

MPX 1-4 (4K on-board RAM); MPX 1-16 (16K
on-board RAM). Front end processor for multi-user

systems. 4K: $495, $595 CSC. 16K:$649,$749CSC.

Enclosure 2. Rugged, all-metat construction.
With 20 slot motherboard, constant voltage power
supptly, line fifter, cutouts for connectors, positive
pressurized fan with filter, attractive styling.
Desktop model $825, rack mount $895.

System Support 1. Battery clock/calendar,;
sockets for battery backup RAM, 9511 or 9512
math processor, and 2716 ROM options; RS-232C
serial port; triple interval timers; dual interrupt
controllers; power fail interrupt; more. $395, $495
CSC (add $195 for optional math processor).

Motherboards

6 Slot Motherboard (with active termination,
Faraday shieiding). $140, $190 CSC. 12 slots: $175
$240 CSC. 20 slots: $265, $340 CSC.

Documentation

‘‘CompuPro Product User Manuals:
1975-1980’’, 250+ pages of dataon
Godbout/CompuPro products. Softcover, $20.

‘‘CompuPro Product User Manuals,
Volume 2”’, 300 + pages of data on newer
CompuPro products. Softcover, $25.

‘‘Interfacing to S-100/IEEE 696
Microcomputers’’. By Mark Garetz and Sol
Libes (McGraw-Hill). Covers operating
requirements and characteristics of the S-100 bus,
Softcover, $15.

CP/M, CP/M-86. and MP/M are trademarks of Digital Research
MP/M 8-16 is used under license from Digital Research

All CompuPro system components are backed by a one year
limited warranty (two years for boards qualified under the
Certified System Component high-reliability program).

puPro division, Godbout Electronics, Oakland Airport, CA 94614-0355
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Software Tools for Writers

A programmer describes his experiences

developing tools that make writing easier.

Word processors have changed the
way I think about writing. To be
honest, I don't think I would even try
to write if I didn’t have a computer
and a good text editor. A word pro-
cessor lets me experiment with my
prose. It removes the fear of making a
mistake. Nothing takes the fun out of
writing faster than having to retype
pages over and over again.

My word processor also gives me a
copy of my writing that my computer
can read, which makes it easy for my
computer to do more than just help
me type neat pages. In this article I'm
going to talk about some of the ways
in which computer programs that
read and analyze writing can help
you write better. I'll also present list-
ings of two assembly-language
routines that are useful in dictionary
programs.

Your computer can help you im-
prove your writing in many ways. A
spelling checker is an obvious exam-
ple. Computers also can analyze how
“readable” your writing is by using

138  July 1982 © BYTE Publications Inc

Wayne Holder
QOasis Systems
2765 Reynard Way
San Diego, CA 92103

various statistical formulas that
measure how easy your writing is to
comprehend. Or they can check your
punctuation, grammar, use of passive
voice, and overuse of words and
phrases.

Once you get used to the idea of a
computer looking over your shoulder
while you write, I think you'll realize
that writing can be fun! Then you'll
start wanting your computer to do
more than just make your writing
OK. You'll want programs that make
it easier for you to experiment with
your text, rearranging it in novel
ways.

I based much of this article on my
experience writing such programs.
My interest began when I started
planning a commercial spelling-
checker program. While researching
the project, I discovered that many
other people had developed inter-
esting computer aids for writers. In-
spired by these aids, I began to
modify my plans as I considered mak-
ing the spelling checker the basis of a

www americanradiohistorvy com

much more ambitious writing
analysis system for microcomputers.

Sources of Inspiration

The most inspirational software
package I came across was The
Writer's Workbench, developed at
Bell Laboratories for the Unix
operating system. The Writer's
Workbench is a system of programs
that work with the existing Unix text
editors and formatters to do prose
evaluation. Many of the programs
can be used only on the Unix system,
but The Writer's Workbench served
as a helpful guide to the kinds of com-
puter analysis that could be useful to
writers.

I was also inspired by the book
Software Tools by Brian W. Ker-
nighan and P.J. Plauger (see
reference 6). | wanted my system to
grow as I added new kinds of analysis
programs, so the idea of “software
tools” appealed to me greatly. Ker-
nighan and Plauger advocate writing
programs as small, multipurpose
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INCREAS
S

SAL
OF

CP/M

ANYONE CAN USE CP/M
WITH SUPERVYZ

SUPERVYZ is a revolutionary soft-
ware concept that serves as a
mediator between the user and
CP/M, requesting information in plain
English and translating the response
into the form CP/M recognizes. Users
are led from one application to
another in a courteous and step-by-
step sequence of menus. Aided by
descriptive error messages and
computer-assisted tutoring, the
operator avoids mistakes and is advis-
ed of the next step in a polite and
friendly manner.

1 JAN 1982 SUPERVYZ Function Selection Menu

6] Accounting {A/R A/P GIL P/R O
7] Data Bese Inquiry and Reporting

‘Word Processsg
] Dats Entry ard Verfication
ad

1) Bet Current Dete and Time
2] Select Defeuk Disk and User

3] Add or Chenge

SUPERVYZ Menus
4] Extended Volume Tebie of Content
Support Funcuons:

5] Fle and Dk

Detaut Drive = A

i1 A ACCOUNTSMNU. 1| A DATABASE MAU
i1 A SUPBRVYZMNU It A FORECAST MNU

Supervyz is a trademark of
Epic Computer Corporation.
CP/M is a Trademark of
Digital Research.

Vokrhe Table of Contents [VTOC]

%pu@

EPRPIC jj SOFTWARE

EXPAND YOUR MARKET
AND LOWER COSTS

As a Dealer, SUPERVYZ allows you
to sell CP/M computers and applica-
tion software to non-technical
markets, without the added expense
of teaching the operating system.
EPIC supplies the menus or you
create your own to meet the exact
needs of your customers. Because
SUPERVYZ is compatible with over
2,000 programs and 300 com-
puters, you can bundle software from
different suppliers and SUPERVYZ
does the teaching. This eliminates
costly after-the-sale handholding.

For further information about EPIC
SUPERVYZ, call or write us today.

12:34:56 PM

Forecasting end Planrng

Detault User w 1

11 A DATANTRY MNU !}
“A WORDPROC MNU T
i i

It H
{1Push | arow formare |1
i H

NOW SOLD THROUGH DISTRIBUTORS
IN POPULAR FORMATS
800-421-0814
DEALERS ONLY PLEASE

Circle 157 on Inquiry card.

Epic Computer Corporation
7542 Trade Street
San Diego, CA 92121
Tel. 714-695-3560

www.americanradiohistorv.com


www.americanradiohistory.com

Normal Word

ABACK (first word not compressed)

ABANDON
ABANDONING
ABANDONMENT
ABASEMENT

42 characters

Compressed Word

ABACK
3NDON
7ING
TMENT
3SEMENT

26 characters

Figure 1: The technique of text compression in a computerized dictionary. A letter
count replaces the number of letters at the beginning of a word that are the same as the
letters at the beginning of the previous word. The number of letters in the ‘words is
reduced in this example from 42 to 26. Listing 1 shows how this technique was coded

in 8080 assembly language.

units that can be strung together in
different ways to achieve a more
sophisticated result. 1 knew right
from the start that I wouldn’t be able
to foresee all of the things that people
might want to do with my system,
nor would I know exactly what sort
of new analysis programs I might
write in the future. So a modular ap-
proach seemed the most flexible.

Spelling Checkers Reduce Anxiety

It is my personal conviction that
people shy away from writing
because they can't spell properly. I
know that the fear of embarrassing
myself because of my “creative” spell-
ing has been a problem for me. Com-
puterized spelling checkers are a great
way of reducing “misspeller’s
anxiety.” They let you write text pri-
vately at your computer terminal and
quickly check and correct spelling er-
rors before anyone else can see them.

One of the first spelling checkers
was written by Ralph Gorin for the
DEC-10 computer at Stanford
University in 1971. Gorin’s program
was the model for others to come.
The Unix operating system, a later
development, provides two spelling
checkers called SPELL and TYPO.
TYPO uses a statistical approach to
find spelling errors by looking at
pairs and triplets of letters called
digrams and trigrams (see reference
2). TYPO works by noting that cer-
tain combinations of letters are very
rare. Words using these combinations
are likely misspellings. This technique
is not as accurate as one that uses an
on-line dictionary because it will not
locate misspelled words that contain
legal trigrams and digrams. However,
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[ want to discuss this idea again a bit
later because it offers a way to catch
typos and spelling errors as you type
in your text.

The Word is a series of programs
that I planned originally as a spelling-
checker system. During development
I tested my program on my wife,
Nancy, who writes and publishes
romantic fiction. Her comments as a
novice computer user helped me
make the programs more flexible and
useful.

The Word has a program called
SPELL that is similar in principle to
the Unix program of the same name.
The Word, however, works on the
CP/M operating system. | designed
SPELL to check for misspellings by
looking up words in a dictionary. I
did not use any form of “suffix strip-
ping” (removing suffixes from words
before checking the spelling of the
root) because I felt that it would com-
promise the accuracy of the program.

In order to be useful, a microcom-
puter-based spelling checker must
overcome several limitations of small
microcomputers: limited size and
hardware specificity. A good spelling
checker needs a reasonably large dic-
tionary, and the dictionary must fit
onto a floppy disk. In addition, the
spelling checker must be able to read
the text file formats of different text
editors and word processors.

Dictionary Compression

To fit a large dictionary onto a
microcomputer, some form of text
compression must be used. The Word
has a dictionary of about 45,000
words, which, in a text file, require
over 440K bytes of disk space. A dic-
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tionary for a spelling checker is sim-
ply an alphabetized list of words, and
such lists can easily be compressed.
The first few letters of successive dic-
tionary words usually share identical
letter combinations at the beginning
of each word as a result of alpha-
betical ordering. To avoid this redun-
dancy, the compression program
removes common letters from succes-
sive words and replaces them with a
one-byte count. Figure 1 gives an ex-
ample. This compression method,
when combined with several other
techniques, squeezed the dictionary
into 136K bytes of space.

Listing 1 shows an early version of
the dictionary compression program,
In later versions, I added some im-
provements that resort to esoteric
programming, so for clarity I have
left them out. The program in listing
1 reads characters from an input file
via the subroutine GETSUPPER (not
shown). The program writes com-
pressed output to a file via the sub-
routine  WRT (also not shown).
Words are delimited by setting the
MSB (most significant bit) of the last
character. When the program detects
an EOF (end-of-file) code it branches
to the Exit routine. The program ex-
pects the Exit routine to close the out-
put file and exit to the operating sys-
tem. The program is written in 8080
assembly language and conforms to
CP/M file conventions.

Listing 2 shows a subroutine that
does the inverse operation to “un-
compress” words and pass them back
to a calling program. On each call,
the subroutine reads a single word
from the dictionary and returns it in
WORDS$BUFFER. The end of the
word in the buffer is delimited by a
null byte. The subroutine assumes
that it can read characters from the
compressed dictionary by calling
GET$CHAR. You should not alter
the content of WORD$BUFFER
because the subroutine needs it to
“uncompress” subsequent words.

Compatibility with Text Editors
My biggest headache in developing
SPELL was designing it to read text
files from many different word pro-
cessors. Document files composed
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UPTO 16 USERS ON THE S100 BUS!
_ INTRODUCING THE TELETEK LINE OF MULTIPROCESSOR PRODUCTS -,

SYSTEMASTER® siNGLE BOARD COMPUTER

e 4 MHZ Z-80A Micropracessor
® 64 Kx8 Bank Switchable RAM ,795_00

* NEC 765 Floppy Disk Controller impiemented with DMA! Runs any
combination of single or double sided, 5% or 8 inch drives in single
(1BM 3740) or double (IBM2D) density

® 2 RS-232C 45-19.2K Baud Serial Portsfor terminals, modems, .or
printer

e 2 Parallel Ports for printer or:intelligent hard disk controller

¢ Real Time Clock

TYPICAL DISTRIBUTED PROCESSING SYSTEM CONFIGURATIO

SBC-1 SLAVE PROCESSOR BOARD

® 4 or 6 MHZ Z-80A Microprocessor 00
* 64K or 128K of Bank Switchable RAM $79§4;zmx

® 2 RS-232C 45-19.2K Baud Serial Ports

2 Parallel Ports for printer or can be used with PSC board for
synchronous RS-422 communication up to 163K baud

* 1K or 2K FIFO Buffer for S-100 bus communication with master

N
=

IEEE 696-5100 BUS

EX, [T e 1L

_J\_,

10

SLAVE
PROCESSOR
"

TELETEK
$8C-1

SLAVE
PROCESSOR
”

TELETEK

SYSTEMASTER $BC-1

t
| SYSTEM |
~ MODEM
SYSTEM
WMODEM

SLAVE
PROCESSOR
He

ADDITIONAL
SYSTEM
RESOURCES
TELETEK

DISK DRIVE
EMULATOR

TELETEK TELETEK

SBC:I

PROCESSOR
TELETEK

SYSTEM

PRINTER

SYSTEM

LOCAL
CONSOLE

I

|

| o MASTER
LOPPY

! DISK

] STORAGE

|

[}

|

|

1 USER LOCAL USER

; CONSOLE PRINTER CONSOLE MODEM

USER USER
CONSOLE CONSOLE

PSI0
SYSTEM
PRINTER

HARD HARD
DISK 0ISK el
STORAGE STONAGE

|
|
[
| 256K RAM
k
1
i

I wot
REQUIRED
| FOn BASIC

?

SHARED

RESOURCE

POSSIBLE CONFIGURATIONS:

 Basic single user system — SYSTEMASTER® with CP/M*

e Two user system — add 64K memory board and MP/M*

* Six user system — add 256K memory board, MP/M* and PSI0 boar
o Sixteen user system — add one SBC-I per user and TURBODOS**

*Product of Digital Research **Product of Software 2000

16 USER DISTRIBUTED PROCESSING SYSTEM FEATURES:

* SYSTEMASTER® manages shared resources (disks, printers)

® SBC-1 services individual users (CRT terminal, modem, local
printer)

¢ $-100 bus used only for interprocessor communications — all
programs execute within each processor board

¢ Additional system resources (modems, printers, disk/tape
storage, and memory) can be added by using other TELETEK S-100
boards:
— Disk emulation - add TELETEK 256K memory board(s) and RAM
drive software
— Printers/modems/hard disk interface - add TELETEK PSIO
board

[

NEW for CENTRONICS 779
& Radio Shack Line Printer |

MAKE YOUR PRINTER A REAL WORKHORSE WITH OUR
NEW PRINTER
CONTROLLER
BOARD

Replaces the existing controller board in your printer and adds:

* Bidirectional logic-seeking print capability

* Full UPPER/lower case ASCII plus TRS-80 graphics or RADIX scien-
tifics character sets in 9 x 7 or 9x9 dot matrix format (9 x 9 requires
that a nine wire print head be installed)

© Motor control — turns off the motor when the printer is not in use

® 2048 character buffer — for faster throughput of text

¢ Software selectable print densities (10, 12, 15 and 16.5 characters
per inch plus DOUBLE WIDTH in each), forms length control, and

self-test
33 50 » 00 Assembled and Tested

d

M IYTTYYYY I

| SysTem

OTHER TELETEK S-100 BOARDS:

* 64K/256K Bank Switchable Memory Board — OK: $495.00;
64K: $595.00; 256K: $995.00

¢ PSI0 — 4 serial port/2 parallel port |/0 board — $295.00

® FDC-1 — same as SYSTEMASTER® except has PROM programmer
and 8K RAM/ROM — $595.00

¢ FDC-Il — Floppy Disk Controller with NEC765, Bootstrap PROM,
sector buffer — $295.00

e |2 — Intelligent Interface Board with own Z-80A and 6 parallel ports
(ideal for interfacing to hard disk or tape controllers) — $275.00

(>4
< ///

(l
ADD lowercase with our PLUG-IN piggyback board

9Wx7H Dot Matrix $135; 5Wx7H Dot Matrix $95

TWO complete character sets on board: 96 character ASCII PLUS
choice of APL, TRS-80/H-19 Graphics or Scientific. Most printers
convertible: specify logic board number.

adix
RTechnolo

Suite 400 Carolyn Building

=
gies
10400 Eaton Place

Fairfax, VA 22030 (703) 385-0900

VISA, MasterCard, check, COD accepted

Circle 328 on inquiry card.
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Circle 280 on inquiry card.

Listing 1: An early version of The Word's dictionary compression routine. Written in
8080 assembly language, the routine reads in a word list by calling the subroutine
IBM GETS$UPPER (not shown) and writes a compressed file by calling the subroutine WRT
(also not shown). The compression routine compares a word to its predecessor, counts

erso nal the number of beginning letters that are the same, and then replaces the beginning letters
p com p u te r in the second word with the count of the duplicates. The rest of the second word is

stored literally. Figure 1 illustrates the technique embodied in this subroutine.
U C S D ; This program reads an alphabetized word list as input

"y via calls to GETSUPPER (returns characters converted
p-System™IV.1

to upper case) and writes a compressed file via calls
to WRT. At the end of the input file the program exits

~. wa wa we we

to EXIT.
| A superior implementation of the UCSD
: ; COMPRESS :
-SYSTEM lable NOW for your IBM o . . :
FF)’ersonaI Ct;rsn;\::?:; . L g ; Read a word from input file into 'WORDSBUFFER'.
Network Consulting has added many ; Words can only begin with a letter, but may contain
features that the professional programmer i letters and apostrophes
will find useful. These features are not LXI H,WORDS$BUFFER
available from any other sources. MVI B,?
« Hard disk support for Corvus, Tall Grass CALL GETSUPPER
Technology and others CPI 1AH ; CP/M End of File?
« 25% more floppy storage, without adding J2Z EXIT
or modifying hardware, retaining compat- CPI Al
ibility with standard IBM diskettes JM WORDSREAD
* Double sided and double sided/double CPI S
g(a)::tking stepping floppy disk drive sup- JP WORDSREAD
- Up to 800K on each mini-diskette ;Lg:t’:\sgggg .when input character is a letter
«RAM disk support (a pseudo-floppy M 0\', M.A
volume that uses up to 512k RAM) ’
- 8086/87/88 macro assembler INR B
+ Extended memory support INX H
« Adaptable system support available for CALL GET$UPPER
adding custom 1/O drivers CpI 27H ; apostrophe
- Remote Terminal support Jz ALPHASREAD
- XON/XOFF fiow control for serial printers CPI ‘A’
« A library of program modules and other JM WORDSEND
utilities CP1 LEAFS |
* Disk write verification JM ALPHASREAD
- and more! WORDSEND :
Standard p-System features include: i Get here with word in 'WORDSBUFFER' and B=Length
B e g 3 x ; set MSB of last character in word
« Standard /O redirection (including com- DCX H
mand files) MOV A M
- Dynamic program overiays R 8 é
- Support for asynchronous processes and ORI H
concurrency primitives in Pascal MOV M,A
- Fast Pascal p-code compiter ) ) MOV A,B
- Fast FORTRAN and Basic p-Code com- ; Reject words of less than 2 characters
pilers also available CPI 2
« A powerful screen oriented editor JM WORDSREAD
« A filer for handling both files and volumes ; Compare new word to old word
- A Native Code Generator that processes LXI H,WORDSBUFFER
your Pascal, Fortran and Basic programs LXI D, LASTSWORD
to convert parts of them to native machine MVI c,o
st N COMP$LOOP:
« Dynamic runtime binding of separately PUSH B
compiled programs and units
: o MOV K, M
« Turtlegraphics for easy graphics displays ANI 7FH
« Print spooler for background printing MOV C.A
. i ’
Symbolic debugger LDAX D
USCD p-SYSTEM from g’fjl!{ ZFH
Network Consulting POP B
The only serious choice for business JNZ COMP1
TM The Regents of the University of California INR ¢
- LDAX D
| . — ORA M
| (— INX H
INX D
Network Consulting Inc. ARt -
A106 - 1093 W. Broadway DCR B
Vancouver, B.C. JNZ COMP $LOOP
Canada V6H 1E2 COMP1:
(604) 738-3500 ; Write compression count and remaining characters to disk

Listing 1 continued on page 144
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Has Taken You Before...

Give your APPLE I1® a Fourth
Dimension — the totally compatible
5'%" drive that takes your system
farther, faster. With read/write elec-
tronics so advanced that reading
errors are virtually eliminated. With
a track zero microswitch that keeps
boot and track access smooth and
quiet. With the ability to read half-
track software and up to 143,360
bytes on DOS 3.3®. With similar
performance on DOS 3.2.1®, Pascal®
or CP/M® operating systems. And,
the disk enclosure mates perfectly
with APPLE cabinetry.

EXTENDED WARRANTY — We offer
a 12 month parts and labor warranty
extension at no cost to you.

IMMEDIATE DELIVERY — Immediately
available in quantity. We offer same-
day shipment if your order is received
by noon (PST).

$30 FACTORY REBATE — Receive

a 830 factory rebate if the warranty
card is received by us on or before
August 31, 1982. See participating
dealer, or call direct. Suggested
Retail Price; $419.00.

TAKE YOUR APPLE TO THE LIMIT

WITH A FOURTH DIMENSION DRIVE.

Ask for additional information. Dealer
inquiries invited. Contact:

Fourth Dimension Systems

3100 W. Warnper Avenue, #7/Dept. B
Santa Ana, CA 92704

(714) 850-1228

i-’/-’/ﬁ'f.?'#’
SYSTEMS

Mastercard and Visa accepted.

APPLE , APPLE It , DOS 3.2.1 and DOS 3.3 are registered trademarks of APPLE Computer, Inc.; Pascal is a trademark of UCSD; CP/M is a registered trademark of Digital Research, Inc.
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Circle 267 on inquiry card.

ANNOUNCING

FORTHWRITE

AN OUTSTANDING WORD
PROCESSOR FOR YOUR
TRS-80 MODEL | OR lll OR IBM
PERSONAL COMPUTER!

If you need to type any of the following sorts of documents:
business or personal letters, form letters, proposals and
estimates, term papers and theses, newspaper and
magazine articles, books, stage scripts — then FORTH.
WRITE s the tool you want. Designed for easy and effective
use by computer novices, unusual power and flexibility for
the advanced user's most complex tasks, all with instant
response time

FORTHWRITE combines the power of MMSFORTH with the
best features of SCRIPSIT (trademark of Tandy Corp.) and
WORDSTAR {trademark of MicroPro). Learning becomes
easy thanks to on-line Help screens, excellent keyboard
mnemonics and sCreen prompts, a good manyal and sample
documents. “Include’” feature permits internal chaining of
documents, text blocks (and address files), custom
keyboard entries. etc. Outdenting, mulliple-line odd and
even headers and footers. screen windowing to 255
colymns, MORE.

Standard serial and paratiel printer drivers with inline
printer control codes are provided, plus TRUE PROPOR.
TIONAL drivers with tabbing for the NEC Spinwriter and
TRS-80 Daisy Wheel il printers, subscript. superscript and
boldprinl on the above and Epson/IBM printers. a printer
spooler and MUCH more.

Print capacity is limited only by disk space {muitiple
documents c¢an be chained at prinlout and up to 8 disk
drives can provide contiguous data space). while editing
takes ge of the | speed of in-memory
operation. A print-to-disk ophon permits examination of for.
matted output wilhout hardcopy.

FORYHWR"E V1.0 {requires MMSFORTH V2.0:2.1, 2 drives
& 48 K RaMm) $175.00°

THE PROFESSIONAL FORTH
SYSTEM FOR TRS-80
AND IBM PC

{Thousands ot systems in use)

MMSFORTH Disk System V2.0 (requires 1 drive, 32 K RAM):
For Radio Shack TRS-80 Model i or {1l $129.95°
For IBM Personal Computer {B0-col. screen). . $249.95°

AND MMS GIVES IT
PROFESSIONAL SUPPORT

Source code provided

MMSFORTH Newsietter

Mang demo programs aboard
MSFORTH User Groups

inexpensive upgrades 1o latest version

Programming stal! can provide advice, modifications and
custom programs, to fit YOUR needs.

OTHER MMSFORTH PRODUCTS:

The DATAHANDLER database managemeni sys. . . .$59.95°
FORTHCOM communications program. .$39.95°
MMSFORTH UTILITIES Diskette. .$39.95°
MMSFORTH GAMES Diskette. .$39.95°
MMSFORTH GENERAL LEDGER. .$350.00°
TRADESHOW Commodities E;cnanoe

smart terminal, .$995.00°

FORTH BOOKS AVAILABLE

MMSFORTH USERS MANUAL - without Appendices. for non-
owners $17.50°

STARTING FORTH - best Companion to our 's".m‘sm
15.95°

THREADED INTERPRETIVE LANGUAGES - advanced, ex-
cellent analysh of MMSFORTH-tIke I.nguaqs
. $18.85°

PROGHAM DESIGN & CONSTRUCTION - Intro. to slmclurod
programming, good for Forth $13.

FORTH -79 STANDARD MANUAL - official reference to
79-STANDARD word set, otC .. . g ... $13.95°

FORTH SPECIAL ISSUE, BYTE Magazine (Aug. 1980) -we
stock this coliector's Item for Forth users and begl&neu
.00

* - ORDERING INFORMATION: Software prices include
manuats and require signing of a non-transterrable single
system, single-user license. Describe your Hardware. Add
$2.00 S/H plus $3.00 per MMSFORTH and $1.00 per addi-
tional book; Mass. orders add 5% tax. Foreign orders add
20%. UPS COD, VISA & MIC accepted; no unpaid purchase
orders, please.

Send SASE for free MMSFORTH information.
Good dealers sought.

Get MMSFORTH products from your
computer dealer or

MILLER MICROCOMPUTER
SERVICES (B7)

61 Lake Shore Road, Natick, MA 01760
(617) 653-6136
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Listing 1 continued:

; Words with less than 2 letters compressed are written intact

MOV A,C

ORA A

J2z WORDSWRITE

DCX H

CPI 1

J2 WORDSWRITE

INX H

CALL WRT ; Compression count
WORDSWRITE:

MOV Cc,M

CALL WRT

INX H

MOV A,C

ANI 80H

JZ WORDSWRITE
; Move new word into o0ld word buffer

LXI H,WORDSBUFFER

LXI D, LASTSWORD
WORD SMOVE:

MOV A,M

STAX D

INX H

INX D

ANI 80H

JZ WORDSMOVE

JMP WORDSREAD ; get another word
; LASTSWORD is initialized to zero to prevent accidental
; match of first word.
LASTSWORD :

DW 9,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
WORDSBUFFER:

DS 32

Listing 2: A subroutine that “uncompresses” words and passes the reconstituted words
back to the calling program. This subroutine reverses the operation done in listing 1.
Note that the subroutine assumes that it can read characters from the compressed dic-
tionary by calling the subroutine GET$CHAR (not shown).

MAINSREAD:

Read a word from compressed dictionary via GETS$CHAR
and put into DICTSBUFFER. Last character's MSB is
set. Return carry set if end of input file.
Subroutine assumes that previously read word is
still in DICTSBUFFER.

we we we we we

LXI H,DICTSBUFFER
CALL GET $CHAR
CPI 1AH ; CP/M End of File
sTC
RZ ; End of dictionary
ORA A
JM SINGLESLETTER
CPI VA
JP NOT $SCOMPRESSED
; Reconstruct compressed word
LXI H,DICTSBUFFER
MOV E,A
MVI D,0
DAD D
DCX H
MOV A,M
ANI 7FH
MOV M,A
INX H
JMP MAINSREADSLOOP
NOTSCOMPRESSED:
; Get here if word is not compressed
MOV M,A
INX H

Listing 2 continued on page 146
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MINIMUM INVESTMENT,
IMUM PERFORMANCE

IUE STARBYTE COMPUTERS

T
i

Starbyte .. .A powerful processing board with expandable
disk storage capability

Starbyte . . Special desugn features enhance its operation
under CP/M™!

- Starbyte . . .Ready to out perform any computer twice its

size

. Starbyte offers power, versatility, and speed at a size and
price you can afford. Starbyte utilizes the Zilog Z80A
microprocessor family, 128K of RAM, and a Western
Digital Fioppy Disk Controller. all combined on a single
board. To further bolster its power. Starbyte incorporates
the Western Digital “smart” Hard Disk Controller aliowing
for more than 10 megabytes of storage.

Features of All Five Systems:
4 megahertz Z80A (no wait states)
128K RAM
2 serial ports
1 Centronics parallel port
CP/M™ compatible
Track butfer for rapid floppy access
5'4" dual-sided, double-density floppy disk drives

t TM ot Digstal Research

e -

e

Individual System Features:

Starbyte SBC I: Includes two 96TPI 54" floppies and
controtlier

Includes one 96TPI 5'4" floppy and a
6.4 meg hard d:sk and controllers.
Inciudes one 5':" 96 TPl floppy and one
I12 8 meg 54" hard disk with control-
ers.

Includes two 96TP! slimline floppies
and one 6.4 meg 5'4” hard disk with
controllers.

Includes two 96TPI slimline floppies
and one 12.8 meg 5'" hard disk with
controllers.

Om. . ASAP COMPUTER PRODUCTS LTD.
‘C o 116 Viceroy Road, B-12 Concord, Toronte. Ontario
omput L4K1A9 Canada- {416} 738-0500  (800) 268-1996
products, inc
1198 E. Willow St
Signal Hill. CA 90806
1800} 421-7701
{213) 595-6431 (714) 891-2663

Starbyte SBC Ii:
Starbyte SBC Il

Starbyte SBC IV:

Starbyte SBC V:

Circle 440 on inquiry card.
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Circle 92 on inquiry card.

GOTCGHA
COVERED

If you're looking for computer terminal
desks and work stations, CF&A has
“gotcha covered”. Not with just a desk
or two, but with a full line of modular,
integrated computer furniture. From our
24" x 26" Classic Series terminal stand
to our 72" x 32" DR Series console with
left or right-mounted twin RETMA en-
closures...and everything in between.
Like Microshelves, Datashelves, Apple
or IBM desks, printer stands, media
stands, turntables, returns, drawers,
doors, color selections...the list goes
on and on. You also get durable con-
struction, competitive prices, quick
delivery, and friendly service. Call or
write for more information. We're the
straight shooters. We're Computer Fur-
niture and Accessories. We've “gotcha
covered”.

F°A

Computer Furniture and
Accessories, Inc.
515 West 132nd Street
Gardena, CA 90248
(213) 327-7710
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Listing 2 continued:

MAINSREADSLOOP:
; Read remaining letters of word
CALL GETS$CHAR
SINGLESLETTER:
MOV M,A
INX H
ANI 80H
JZ MAINSREADSLOOP
RET
DICTSBUFFER:
DB 49

only of text do not cause much of a
problem. However, most word pro-
cessors include special control codes
to indicate underlining, superscript-
ing, and hyphenation. You can ignore
most of these codes, but if the word
processor has inserted them in the
middle of a word (as with optional
hyphenation points), SPELL must
remove them before processing the
word.

SPELL also had to be designed to
ignore formatter commands. Word
processors and text formatters use
these codes (sometimes called dot
commands) to convey information
about page length, margin settings,
etc. Formatting commands are usual-
ly on a line beginning with a special
character, such as a period. Or, in
some cases, they are bordered by
special characters, such as back
slashes.

I designed SPELL to read the text
file formats of most of the currently
available word processors and text
editors. The only ones that I had any
real problems with were the more ad-
vanced, such as Wordstar and Magic
Wand. Wordstar has the nasty habit
of setting the MSB of certain file
characters. This bit controls the
justification of words on a line. Clear-
ing the bit, if set, partially solves the
problem. However, when reading
and altering a Wordstar document
file, programmers must be careful to
restore the setting of this bit before
writing the altered file to disk.

Deciding what to do about
hyphenated words was another chal-
lenge in designing a spelling checker.
If you treat a hyphenated word as a
single word, what do you do with
constructs such as state-of-the-artl
Do you add all hyphenated words to

www.americanradiohistorv.com

the dictionary, even if the individual
words are already there?

SPELL breaks hyphenated words
into their component words except
when the hyphen occurs at the end of
a line of text. When that happens, it
usually means that the word has been
divided to fit onto the line. Divided
words must be reassembled before
processing. SPELL also ignores so-
called soft hyphens that are inserted
into words as optional hyphenation
points, regardless of where they
occur.

Automatic Hyphenation

My idea of a useful computer pro-
gram is one that performs tasks that I
find tedious. Looking up the proper
place to divide a word at the end of a
sentence is tedious. Several word-
processor programs currently provide
features to hyphenate lengthy words
as they are entered, but all rely on
fairly simple hyphenation algorithms
that do not perform very well in prac-
tice. Adding hyphenation informa-
tion to the on-line dictionary would
seem to be one way of solving the
hyphenation problem. After con-
sidering this solution, however, I con-
cluded that dictionary-based
hyphenation would be too slow and
would greatly reduce the compression
of the dictionary. I did find a very
good solution in Donald Knuth's
book TEX and METAFONT: New
Directions in Typesetting (see ref-
erence 7). Knuth discusses an efficient
algorithm that uses a series of rules
for dividing words. The rules are sup-
plemented by a list of words that
disobey them.

The Word’s hyphenation tool,
called HYPHEN, which is designed
around Knuth'’s rules, can operate in
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FMS-80. THE TWO DOOR
DATA BASE PLUS

Door # 1: Reports you’ll use roday.

Door #2: The sky is the limit.

e’ve split the proven, best-

selling FMS-80 micro data
base manager into two parts. And
we’ve split the price.

Part one (FMS-81) gives you the
essential file and reporting features.
You can quickly create programs
with input questions a clerk can
understand, and with reports a man-
ager can use.

And FMS-81 with its new manual,
is s0 easy to use, you’ll be generating
reports the first day. FMS-81 sells
for $495.

Part two (FMS-82) has all the
fancy stuff. Including an Extended
File Maintenance language that lets
you perform virtually unlimited
manipulation on up to 19 different
data files simultaneously.

Using FMS-82, you or your com-
puter dealer can make FMS-80 do
Just about anything. FMS-82 sells
for $495.

Naturally, FMS-82 is fully com-
patible with all the files and func-
tions you generate with FMS-81.

FMS-81 is so useful, it might
seem like you’ll never need FMS-82.

But as you expand your use
of computers, isn’t it nice to know
it’s there?

The FMS family runs under
CP/M,MP/M, CDOS, and Turbodos.
Call or write today for a brochure
detailing the extensive capabilities
of the Two Door Data Base Manager,
and the name of your nearest dealer.

You’ll be impressed.

1120 San Antonio Road
Palo Alto, CA 94303
(415) 969-7047

a O//7 product
DIJR Associates, Inc.
2 Highland Lane
North Tarrytown,

NY 1059t

FMS-80, FMS-8