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Powerful.

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
UNIX1 but has even more features and gives multi-tasking
and multi-user capability. In fact, one or more users can run
on the Z-80A processor while others are running on the
68000. Switching between the Z-80A and 68000 is auto-
matically controlled.

The System One itself is a bus-oriented machine that has
options for color graphics, for 390K or 780K of floppy
storage, a 5 MB hard disk option, communications capabil-
ity, and multi-processor capability using our 1/0O 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

Crom

o r p

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

*CP/M is a trademark of Digital Research
1CROMIX is a trademark of Cromemco, Inc.
$UNIX is 2 trademark of Bell Telephone Laboratories
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280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400
Tomorrow's computers today
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.. ADD QUALITY GRAPHICS ,/

For

Illg dlsplay proccssor bring
your screen to life with full grap

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-

C ; :‘ -s‘choucc Because
t i bo’wzrful self-contained graphics display
computer 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.

SLCION

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

Clrcte 362 on inquiry card.
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THINK CP/M -86

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

e Produce PERT chart in minutes.

o Find critical tasks that can’t be delayed.

o Investigate tradeotts between manpower, dollars and
time.

o Give plans to others using a printed project schedule.

e Change details and immediately see results on the
screen.

o Balance time, manpower and costs.

Formats: 8, IDW, IPC.

SUPERCALC-86™ — $295.

Allows a layman to mampulate data in a variety of fore-
casting and . Ci the inter-
active nature of an electronic spreadsheet withthe power
and convenience of a simple simulation fanguage. Video
display can be scrolled over the entlre worksheet using
cursor controls. Symbolic vector references eliminate
repetitive low-level data manipulation commands. Easy
to use menu driven "help” command.

Also avallable for 1BM-DOS.

Formats: 8, IDW, {PC.

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

Formats: 8. iDW, IPC |

MORE SOFTWARE PRODUCT/MANUAL ALONE i
CBASIC/86 $325.

PASCAL/M-86 $495. $25.
Pascal:SORT-86 $195. $20.
FIELD COMPANION-86 $295, $0.
PERSONAL DATEBOOK $150. $30.
TEXTWRITER-86* $125 $30.

* Aiso svaiiable for 1BM-00S

FORMAT CODES: 8 (8" singie density IBM soft-sectored) IDW (IBM Dispiay Writer
with CP/M-86) IPC (IBM Personal Computer with CP/M-86)

SOFTINARE
SOFTUARE
DIGITAL MARKETING
DIGITAL NARKETING™

DIGITAL MARKETING CORPORATION |

2670 CHERRY LANE ® WALNUT CREEK » CALIFORNIA » 94506
{415) 938-2880 o Telen 17.1852 (DIGMKIG WNCK)

Dealer Inquires Invited

TAADEMARKS: CP/M-86 CBASIC /86 - Degital Research Milestone Datebook. Personal
Oatebook. Textwriter - Organic Software Pascat/M - Sorcim. Pascat SORT. Fiekd

Companion - Technical Software J
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Keeping Our
Technological Edge

by Chris Morgan, Editor in Chief

This month, as we do every August, we're devoting a portion of BYTE to a
single computer language. This year’s language is Logo, and we have dedicated
this issue of BYTE to Seymour Papert, who developed the language.

We chose Logo this year for many reasons, but the most important is that
the first computer language you learn has a lifelong effect on how you think,
computerwise. Thus, the computer language we choose for use in the schools
becomes vital. I believe, for reasons detailed in various articles in this issue,
that Logo is a much better language to use for introducing children to com-
puters than, say, BASIC.

Unfortunately, Dr. Papert recently left the United States, where he spent so
many years advancing the state of the computer art. He now lives in France
and has become the chief scientist of the newly formed World Computer
Center. We wish him well, but the circumstances that led to his departure are
both disturbing and encouraging. They are related to a potential crisis in
American computer research and development today. Fortunately, there's still
time to do something about the impending crisis. One way is through pro-
posed legislation currently before Congress—I'll say more about that later.

I may sound alarmist in using the word “crisis” to describe the current state
of affairs, especially when the mainframe and microcomputer industries are
doing so well. But consider this: three of America’s leading computer scientists
have recently left the United States to be part of the World Computer Center
under the leadership of Jean-Jacques Servan-Schreiber. In addition to Seymour
Papert, they are Nicholas Negroponte, former Director of Computers and
Communications at the Massachusetts Institute of Technology, who will
become the new Director General of the Center, and Professor Raj Reddy,
former director of the Robotics Institute at Carnegie-Mellon University.

The reason they left is simple. The French government had the foresight to
see the need for and create a world computer center that will directly or in-
directly benefit every world citizen. The United States lacked that foresight.
As U.S. Rep. Albert Gore Jr. (D., Tenn.) said recently at a Washington brief-
ing, “We have some serious thinking to do when scientists as distinguished as
Nicholas Negroponte and Seymour Papert leave the United States in order to
be part of the World Computer Center.”

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

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

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

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

service know-how. Expect more from Percom.

You won't be disappointed.

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

e Connect your Percom RFD first-drive
system directly to your computer or connect
into your system through your Atari 810

Disk Drive.

® Add an RFD first-drive system with its
versatile four-drive controlier, then connect
as many as three more low-cost RFD add-

on drives.

® Write application programs that can query
and set up your system to operate a differ-
enttype drive at each cable position — that
can even change configuration as the

program executes.

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

PERCOM

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

PRICES AND SPECIFICATIONS
SUBJECT TO CHANGE
WITHOUT NOTICE.

ATARI 800 & ATARI 810 are trademarks of the Atari Corporation.

PERCOM is a trademark of Percom Data Company,

inc.

e Get quality and state-of-the-art capability at
competitive prices. Percom first-drive RFD
systems are priced from only $799, first

add-on drive Is only $459. Cables included.

Watch for announcement of a new, power-
ful, easy-to-use disk-operating system for
your Percom-equipped Atari 800 computer.

Minimum system requirements — are an Atari 800

computer with 24-Kbytes of RAM and compatible
video display system; Atari's disk-operating system
(ver 2.0S) and owner's manual; and, for add-on
drives (if used) an optional disk drives
interconnecting cable available from Percom.

’--"----------’-~

' Yes

’----

b

I'd like to know more about Percom RFD disk

drives for my Atari 800 Computer. Rush me free hterature

Send to. PERCOM DATA COMPANY, Inc.,

11220 Pagemill Road. Dallas. Texas 75243

name
street
city

Zip phone number
| plan to add a hard disk System to my Atari

MAIL TODAY!

yes

state

no

L S ———_

-------------’
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12ard-SO0B"

SERIAL OUTPUT BUFFER CARD

Input a new task while your old task prints out

NO MORE DELAY

FOR SLOW PRINTERS
WIZARD-SOB is a serial
printer interface that lets you
operate your Apple while data
from your previous operation
is printing out. It ends waiting
while your printer prints. The
WIZARD-SOB contains a

16K byte *‘character buffer”
that may be expanded to

32K bytes of character buffer-
ing. It accepts data at the
Apple’s rapid transfer rate,
stores the data and feeds it
to your printer at the rate

the printer can accept

= Fully compatible with all
Apple Il and Apple Il Plus*
computers
Fully compatible with most

Apple software including
Applesoft BASIC*, Integer
BASIC*, CP/M, Pascal, etc
Fully compatible with most
Apple Il expansion boards.
Low power consumption
for cool reliable operation
Leads soldered directly into
board for reliable operation
Many formatting features
Two-year factory replace-
ment warranty
RS-232 printer interface
compatible

Backed by the world’s #1

independent manufacturer of

peripheral controllers

Available at all fine

Computer Stores $249.00

Telephone (800) 854-8737
(714) 850-1666

Editorlal

At that same Washington briefing Jean-Jacques
Servan-Schreiber showed, in a speech by turns stimulat-
ing and troubling, just how fragile our significant tech-
nological advantage in the computer field is. For exam-
ple, the Japanese have made inroads into the jet engine
market. Three years ago they entered into a joint venture
with the ailing British Rolls-Royce jet engine division that
significantly improved the company’s financial position.
Again and again we hear stories of Japanese companies
dominating technologies pioneered in America: liquid
crystals, for example, are now made almost exclusively in
Japan. The same tenacity the Japanese have shown in the
automobile, camera, stereo, and ship-building fields is
now being directed at the personal-computing industry,
and while I am not immediately concerned about a possi-
ble Japanese “threat” for reasons I detailed in my May
1982 editorial, we must still be aware of the
precariousness of our position.

The World Computer Center
The World Computer Center is a new, ambitious effort
to put computer power in the hands of the people.

(B Among the Center’s proposals is a project to install a per-

g U L1 L)
G‘“khl'E“-“llll““ sonal computer in each of 500 villages (mostly in the
hllS'ﬂms Third World, although some sites are in developed na-
SUBSIDIARY OF WESPERCORP tions including the United States). Servan-Schreiber, the

INPUT YOUR NEXT
TASK WHILE YOUR
PRINTER PRINTS OUT
YOUR LAST TASK . .
WESPERMICRO
SYSTEMS ADDS VALUE
T0 YOUR APPLE.

*Registered Trademark of

Apple Computers, Inc

Center’s director, lobbied long and hard in France to
short-circuit the (as Negroponte puts it) “Byzantine”
maze of French bureaucracy and create the World Com-
puter Center in Paris that has, in one sweeping gesture,

EMPLOYMENT BY THE INFORMAT/ON SECTOR

PERCENT OF U.S. LABOR FORCE

o 1 i ) " 1 i i
1860 1900 1910 1920 1930 1940 1950 1960 1970 1980

L 'y

U.S. LABOR FORCE

Agriculture
Industiry == e= o=
Services:
Information Occupations ===
Other Service Occupations — ——

Figure 1: The percentage of U.S. workers in service-related in-
dustries has been increasing steadily since 1860, with the most
dramatic increase beginning in the 1950s. (Figures 1, 2, and 3
courtesy of Congressional Committee on House Administra-
tion.)

' Circle 426 on inquiry card.
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SEIKOSHA
GP-100A

GP-100A: US$389

COMMAND PERFORMANCE.

Seikosha gives you all the best features—including economy and super-clear graphics.
~ Unlike some graphic printers, Seikosha's new Other valuable features:
A Uni-Hammer Graphic Printer puts full dot *Graphics, regular and double width character
le ,graphi’cs at your command. The GP-100A modes can be intermixed on the same line.
5 a column of data as many times as ® Automatic printing. When the text exceeds
| ust one command. Software control enables the maximum line length, there is no loss
f',_ '?'_r. r output, and the positioning is gl;;ata due to overflow. : -
5 de lud#usé-b#e Designed for simple |2 em“" P"t""ng is a standard
nong the most cost-efficient graphic OPapeerwn:cclfh Aeiies b,
nd performance tech-

"...M:Ii'g-w : -
e vanh !fﬂ ilfnow buttakesyou
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Circle 338 on inquiry card.

1982 VERSION IFR SIMULATOR
Apple Il Plus DOS 3.3

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

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

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

SLUDER FOR SOFTWARF, S-100

BOARDS, F A ST 6 to 10 MHz SYSTEMS,
Terminals & Printers. WF INTFGRATE
SYSTFMS WTTH S-100 BOARDS FROM:

( ompuPro” ..... B0

LOMAS DATA PRODUCTS
Seattle Computer Products, Inc.

&MHZ CPU Z BUDGET SYS 44K, {2)8"DRS,CP/M{THIB0 $2795.
4MHZ 859/68 BUDGET SYS 64K, (2)8"DRS,CP/M 80 2795.
7MHZ 85/688 LUXURY 5Y5 44K, 12)8"DS DRS,CSC CP/M 4025 .
LOMAS 10MHZ 8086,128K,{2)8"DRS, CP/NB6, 2 SERIAL 3195
MPMB6 2 USER, 256K ,8086,8089,(2)8"DRS,MPMBS6ITH)  4190.
SEATTLE 8086,644K,DD CONTR,M5D05, (2)8"DRS 10 SLOT 3195
SEATTLE SYSTEM I 64K $2459. SEATTLE SYS 1I 128K 3133,
780A SBC SYSTEM W/64K, (2)8"DRS, CP/MBO 2195.
SLAVE PROCESSORS AVAILABLE FOR ZBOA SYSTEM ABOVE

HICRD DECISION 1 1 DR ¢ 949. MICRO 2 DRIVE 1225.
DJ DMA W/CP/M $366. 65K RAM $404. MULTI 1/0 aré.
GODBOUT DISK 1 ART 371. DISK IT W/CP/M 596.
LOMAS LIGHTING 1 10MHZ 520. SEATTLE RAMF192K IBM 399.
CP/M & MPM ARE TRADEMARKS OF DIGITAL RESEARCH OF CALIF.
P.0 BOX 951 WESTMINSTER, CA 92683-0951 (714) 893-1744
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Editorial

PERCENTAGE OF WORK FORCE
IN INFORMAT/ON-RELATED EMPLOYMENT

50

41.1
w0l .39.9
0 32.1
£ 30k 29.6
R 26.3
[
E
N 201 ;
T 3
101 ;
UNITED CANADA FRANCE JAPAN VENEZUELA
STATES

Figure 2: With 41.4 percent of its work force engaged in
information-related employment, the U.S. is the leader of the
five nations represented in the graph.

provided Negroponte with twice the resources and man-
power he had at MIT, which had taken 15 years to build
up to its current status.

The World Computer Center has the right idea. Take a
look at figure 1. It shows the astonishing growth in the
percentage of U.S. workers in service-related jobs from
1860 to 1980. Figure 2 shows the current percentages of
work forces in information-related jobs by country. Sur-
prisingly, countries like Venezuela, not normally re-
garded as technologically advanced, already have sizable
work forces in the information field.

Servan-Schreiber takes the somewhat radical view
that, in several years, human beings will no longer work
the production lines. All such work, he believes, will be
done by robots and machines. Therefore, he warns, peo-
ple will have to learn to be processors of information.
Whether or not you subscribe to this view, the trend is
undeniable. Robots are attractive in many ways, not the
least of which is their cost of operation. Figure 3 indicates
that robots currently cost less than human workers to
“employ.” It's obvious to me that we must all become
computer literate to survive in the future world. Yet our
government is doing virtually nothing to ensure that sur-
vival.

Some Legislative Answers

One answer to the dilemma is government subsidy and
encouragement of computer-literacy programs. Practical-
ly speaking, this means that personal computers must get
into homes and schools. Two bills currently before Con-
gress seek to provide financial incentives for computer
manufacturers, businesses, and schools to increase their
commitment to computer-literacy goals.

One of the bills, which has received a good bit of
publicity, can be credited to the foresight of Steve Jobs,
chairman of the board of Apple Computer Inc. The

wWwWw.americanradiohistorv.com


www.americanradiohistory.com

SuperBrain Il

Summa Cum Laude!?!

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

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

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

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

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

*Registered trademark of 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 I ™ 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

NTERTEC
—1l{C_DAIA
SYSTEMS.

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

Circle 460 on inquiry card.
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The Software:

PROGRAMS

MICROPRO

WordStar®

The number one selling microcomputer
word processing package in the world.

8" CP/M®

LIST PRICE: 495.00
MH PRICE: 289.00

5%" APPLE®

LIST PRICE: 375.00
MH PRICE:  234.00

MICROPRO

MailMerge™

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

8" CP/M®

LIST PRICE: 150.00
MH PRICE:  99.00

5%" APPLE®

LIST PRICE: 125.00
MHPRICE:  83.00

MAILMERGE, DATASTAR, SPELLSTAR, CALCSTAR,
and SUPERSORT are trademarks of MicroPro
Intemational, Sen Rafsel, California USA.
QUICKCODE, QUICKSCREEN, anddUTIL are
trademarks of Fox & Geller Associates.
VISITRENDVISIPLOT, VISIFILE, VISISCHEDULE,
VISIDEX, VISITERM, and DESKTOP PLAN are
trademarks of VisiCorp.

dBASE ll is a trademark of Ashton-Tate.

MATHSTAR is a trademark of Force Two, LTD.
SUPERCALC is a trademark of Sorcim,
SPELLGUARD s a of | tive S
Applications.

T.iM.isa k of Softy . InC.
CROSSTALK is a trademark of MicroStut.

EASY WRITER and EASY SPELLER are trademarks
of V] d Softy .

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

WORDSTAR is a registered trademark of MicroPro
intemational, San Rafael, California USA.

VISICALC is a registered trademark of VisiCorp.

CP/M is a registered trademark of Digital R«

APPLE is a registered trademark of Apple Computers.
IBMis a reg| ed trademark of inter Business
Machines.

MICROPRO

DataStar™

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

8" CP/M

LIST PRICE: 350.00
MH PRICE:  235.00

5% APPLE®

LUIST PRICE: 295.00
MH PRICE:  199.00

MICROPRO

CalcStar™

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

8" CP/M®

LIST PRICE: 295.00
MHPRICE:  199.00

5%" APPLE®

LIST PRICE: 195.00
MH PRICE:  149.00

FORCE TWO. LTD.

MathStar™

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

8" CP/M®

LIST PRICE: 125.00
MHPRICE:  99.00

5%" APPLE®
Same as 8"’ CP/IM*

ASHTON-TATE

dBASE II™

THE database management system for
the microcomputer.
8" CP/M®

LISTPRICE: 700.00
MH PRICE:  489.00

5%" APPLE®
Sameas 8" CPIM"

FOX & GELLER

QuickCode™

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

[0 Data entry programs

[0 Dataretrieval programs

[J Date edit/validation programs

[J Menus

[0 JBASE lifiles

PLUS: 4 New Ddta Types:

[J Date

O Dollars

[J Telephone

[J Social Security number

QUICKCODE includes a powerful new
version of QUICKSCREEN, the dBASE Il
screen builder.

8" CP/M®

LIST PRICE: 295.00
MH PRICE:  249.00

5%"” APPLE®
Same as 8'° CP/M°

FOX & GELLER

duTiL™

dUTIL is the BASE Il utility program which

saves valuable computer time and work

by:

[J Increasing command file running time

[J Creating standard text files to use
within your word processor

0 Automatically debugging dBASE I
command files

dUTIL does not require QUICKCODE or

QUICKSCREEN.

8" CP/M®

LISTPRICE.  99.00

MHPRICE:  75.00

5%" APPLE®

Same as 8°° CP/M°

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

In Pennsylvania:

1-215-868-8219

BYTE August 1982
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The Software: PACKAGES

CP/M® APPLE"®
COMBINED MICROHOUSE COMBINED MICROHOUSE
LIST PRICE PRICE LIST PRICE PRICE
MH-1 WORDSTAR® /MAILMERGE 645.00 319.00 500.00 259.00
MH-2 WORDSTAR® /MAILMERGE/DATASTAR 995 .00 519.00 795.00 399.00
MH-3 WORDSTAR® /CALCSTAR 790.00 419.00 570.00 299.00
MH-4 WORDSTAR® /MATHSTAR 620.00 369.00 500.00 319.00
MH-5 dBASE II/WORDSTAR® /MAILMERGE 1345.00 819.00 1200.00 719.00
MH-6 dBASE II/QUICKCODE/
WORDSTAR® /MAILMERGE 1640.00 999.00 1495.00 899.00
MH-7 dBASE II/QUICKCODE/dUTIL 1070.00 749.00 1070.00 749.00

NEW: ThelBM-PC Software Menu.

MICROPRO IUs

WordStar® . Easy Writer |I

MailMerge . . Easy Speller

SpeliStar . PERFECT
Perfect Writer

SuperSort - Perfect Speller
CalcStar

SORCIM

SuperCalc

VISICORP

VisiCalc® ! e
VisiTrend/VisiPlot ’ SpellGuard
VisiFile ! ISI

VisiPlot

VisiSchedule } MICROSTUF
CrossTalk

-

VisiTerm . ASHTON-TATE
Desktop Plan X dBASE Il

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

MICROHOUSE

TheMicrocomputer People.

BYTE August 1982 13
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innatworks. 2l

With CP/M* compatible TurboDOS and MuSYS
network slave boards you can turn any Z80-based,
S$-100 system into a superior multi-processor, multi-
user network.

TurboDOS is faster than CP/M for system func-
tions. TurboDOS supports larger files (134 MB) and
disks (1048 MB) and, unlike CP/NET", it's compatible
with nearly all 2.2 applications software. Many fea-
tures which are optional, extra cost or not available at
all in CP/M are standard with TurboDOS. Add a
MuSYS NET/82* and you've got a complete, hard-
ware isolated network slave including Z80A CPU,
two serial ports and many other advanced features.
For special applications an additional bank of 64K
memory is available.
Expand your S-100 system economically with MuSYS
now! Ask far all the facts on TurboDOS and our ex-

'CABLE: MUSYSTSTN

Clrole :!lm inquiry card.

Editorial

INDUSTRIAL OCCUPATIONS
HOURLY WAGES

15 1979
$11.33

0 10 $9.09
L
L
A
R = $5.58
s Ll | = $4.80

° Vo

UNITED WEST JAPAN ROBOTS

STATES GERMANY

Figure 3: This chart indicates that at $4.80 an hour robots cost
less to employ than their human counterparts in the U.S., West
Germany, and Japan (1979 figures).

Technology Education Act of 1982 (HR5573 and S2281)
was introduced by U.S. Rep. Pete Stark, a California
Democrat. Its terms are simple: for a period of one year,
computer manufacturers would be allowed to receive an
increased deduction for donating computers to schools.

Built-in safeguards will assure that all manufacturers
receive equal benefits. For instance, each manufacturer
could give only one computer to a school. This would
prevent any attempt to overpower the schools. And the
computers must be state of the art. To prevent the dump-
ing of obsolete equipment, manufacturers could not
donate equipment that has been in inventory for more
than two years. The manufacturer’s deduction would in-
crease from the current 50 percent of manufacturer’s cost
to the cost plus one half of its markup, not to exceed 75
percent of the list price. This is hardly a radical bill.
Another bill currently on the books allows computer
companies the same increased deduction for research
equipment donated to universities. To my mind, HR5573
is a logical and much needed extension of the existing bill.
I applaud Steve Jobs's willingness to push computer
manufacturers into action.

The other bill, The Family Opportunity Act (HR6397),
was recently introduced by U.S. Rep. Newt Gingrich, a
Republican from Georgia. The Family Opportunity Act
would offer a $100 per year, per family member, tax
credit for up to 50 percent of the cost of a home-computer
hardware or software system, with five years to write off
the investment. With this bill, a family of four could buy
a $4000 system and, over five years, take $2000 in tax
credits.

“] want every American to have access to the same op-
portunities that computers provide for General Electric
and AT&T,” Gingrich says. “That’s why working Ameri-
cans should have the same kinds of tax breaks corpora-
tions get automatically.”
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New from HIPLQT"
multi-pen plotting for as little as $1480*.

FCC class B tested.

The new HIPLOT DMP Series
6-pen option makes high perfor-
mance multi-pen plotting affor-
dable. It's available on the DMP 2,
3, and 4 models in the HIPLOT
family so you can enjoy the
advantages of multi-colored plots
on 8%2" X 11~ (DIN A4) surfaces.
Of course, you also get the standard
HIPLOT range of capabilities such as
intelligence, controls, interfaces and
resolutions. There's a model for vir-
tually every plotting application.

Big Performance in a Small Plotter
Since it’s introduction, the

HIPL@T DMP Series has been rec-

ognized as the innovative plotter

TM Trademark of Houston Instrument.
° U.S. Suggested retail prices.
Centronics® registered trademark of
Centronics Data Computer Corp.

Circle 43 on inquiry card.

N it 11

line which made low-cost, high
performance digital plotting a
reality.

Now, with our new 6-pen
option, there’s an exciting new
dimension in the DMP Series’ ver-
satility. Imagine two standard
models with RS-232-C and parallel
interfaces, four intelligent models
with RS-232-C or Centronics®com-
patible interfaces, a choice of con-
trols, resolutions, and pen speeds.
Add to this the ability to plot with
6-pens on paper, vellum or mylar
(ideal for overhead projectors) and
you have the ultimate plotter
price/performance combina-
tion — the perfect choice for the
user or OEM.

nouston
e

8-Pen Models Also Available.

If you need a little more
capability, take a look at our new
8-pen option. It's available on the
DMP 5, 6, and 7 so you can have
8-pen multi-colored plots on
11" X 17" (DIN-A3) surfaces.

Why wait? Let us send you
complete information on this
breakthrough in atfordable, multi-
pen plotting. Contact Houston In-
strument, P.O. Box 15720, Austin,
Texas 78761. (512) 835-0900. For
rush literature requests, outside
Texas, call toll free 1-800-531-5205.
For technical information ask for
operator #5. In Europe contact
Houston Instrument, Rochester-
laan 6, 8240 Gistel, Belgium.
Phone 059/27-74-45.

INSTRUMENTS & SYSTEMS DIVISION

Together. well create formormow,

BAUSCH & LOMB (9)
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CP/M and IBM
SOFTWARE

dBASE Il

SCALL

QUICKCODE $229.00

TOLL-FREE HELP LINE STAFFED BY EXPERIENCED dBASE 1l PROGRAMMERS.

IBM PERSONAL
SOFTWARE

279.00

WORDSTAR

MAILMERGE
CROSSTALK
EASYSPELLER
EASYWRITER I
TiM LIl

SPELLGUARD

89.00
129.00
139.00
289.00
399 OO

* S317ddNS * JHVYML40S »

IN STOCK—MORE ITEMS TO COME'

ACCOUNTING PLUS®

LEXISOFTe
Spellbinder
LIFEBOATe
T/Maker il
MICRO - APe
S-Basic
Selector IV
Selector V

229

269
259
399

MICROCRAFTe

CONDOR 20-i|

CONDOR 20-11t

CONDOR 20-R

CONDOR 20-Q

XEROX 820 ACCESSORIES»®
DUAL DENSITY BOARD

SERIAL PRINTER DRIVER
SMARTERM

PARALLEL PRINTER SOFTWARE

AND MUCH MORE!

standard software
CORPORATION OF AMERICA

Editorial

If you can see the value of these
two bills, I urge you to write to your
senator and representative. Both bills
must be approved by the House Ways
and Means Committee before they
can be voted on. The best way to
make your voice heard is to contact
the chairman of that committee, Dan
Rostenkowski, at the House Ways
and Means Committee, 1102 Long-
worth House Office Building, Wash-
ington, DC 20515, (202) 225-3625. If
hearings are held, they will probably
be before the Select Revenue
Measures Subcommittee, chaired by
Pete Stark. You can contact him at
his office, (202) 225-5065; direct your
mail to The Honorable Pete Stark,
House of Representatives, 1034
Longworth House Office Building,
Washington, DC 20515. Support
from both Republicans and Demo-
crats is essential if these bills are to get
attention.

General Ledger Legal Billing $ 495
Accounts Payable Time Billing 495 I cannot stress too strongly the
Accounts Receivable MICROPRO®
Payrol i, _ need to make Congress aware of the
nventory Mailmerge ] 3
N Entvz Spe"sta? - urgency attached.to the goal of get
gugctr\a?es Olrder ntry Datastar ol | ting computers into the hands of
oint of bale 3 R
1 MODULE Cakemr =1 | every American. Only then will we
: Supersort 5
2MODULES Customization Notes 5] | be able to hold our own in
3 MODULES Wordmaster lo) . :
4 MODULES MICROSOFTe b4 | tomorrow’s computer society.
. 5 MODULES Batic 8¢ 5
6 MODULES i A
n Basic Compiler -
7 MODULES
w Fortran 80 °
= 8 MODULES Cobul 8 g
Y  DIGITAL RESEARCHe Macro 80 P
I MAC £dit 80 o
2 MU Math /MU Simp w * * *
. MU Lisp/MU Star
s M-Sort *
PICKLES & TROUTe T
w
4  BT-80 CP/M : > ,
By PASCALMT gg::::::"’ ) =4 | Software Arts’ TK Solver
B8-80 : ;
i CBASIC2 Supercalc g Software Arts Inc., in case you've
W .
FOX & GELLERe DATA BASEe b | forgotten, is the company ‘that
o Quickscreen FMS-80 m pany
B i CONDQR 20-| i | created the immensely successful
-

Visicalc program. Now that com-
pany, headed by Visicalc co-authors
Dan Bricklin and Bob Frankston, has
announced the first product to be
marketed by Software Arts itself
(Visicalc is marketed by Visicorp,
formerly Personal Software). TK
Solver (see photo 1) allows you to
enter a series of formulas in a natural

10 MAZZEO DRIVE, RANDOLPH, MA. 02368
617-963-7220
800-343-8420

MasterCharge, VISA, C.O.D.
3% Discount on prepayment made by check (software only)
All items subject to availability and price change
CP/M Is A Trademark Of Digital Research

« SUPPLIES « « DISCOUNT PRICES «~ HARDWARE «

format (for example, “distance =time
X speed”); it then compiles a list of
all the variables. You can then give it
a set of known values and tell it to
solve for the unknown ones; it either
does so or tells you why it cannot.

« SOFTWARE

16  August 1982 © BYTE Publications Inc Clrclé 380 on inquiry card. Circle 417 on inquiry card. we=p
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\/i [:"-"[TTT Vil Vi Videx

897 N'W_Grant. Ave. » Corvalls, Oregon 97330 « 503/758 0521

Never having to type the word

£ ‘CATALOG," or trying to remember
how to get from one part

of a pragram to another!

If you could do these functions, and rmany
more like them, at the STROKE of a SINGLE
KEY, would you? We thought you would! So,
we invented the Enhancer ][ and the Function
Strip. More than just another lower case
adapter, the Enhancer ][ is an intelligent
keyboard processor. Now characters, strings
of data, commands and statements can all be
stored in your Enhancer ][ for immediate recall
by pressing JUST ONE KEY!

Features that you would expect only on larger
systems now can be yours. EASILY! For
instance, wouldn’t you like auto-repeat, and hi
speed repeat? How about a type-ahead buffer?
Even user-definable function keys are available
for greater input flexibility

The Videx Enhancer ][ and Function Strip; it
really is the Dawn of a New Era for Apple }[™
Suggested Prices

ENHANCER ][ 149.00

FUNCTION STRIP  79.00

Package Deal 215.00

A% O AT

AR AR AV AN
FDD’O’UDUD’UE@DDUODDI

-zw!~'. FUNCTION STRIP" =

¢
Lo o

Ot Comr st o e v T
— e e

Apple |[ is a registered trademark of Apple Computer, Inc
Enhancer [ and Function Strip are trademarks of Videx, Inc.
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Data Acquisition Is Just
The Beginning...

cayviab

THE TOTAL CONCEPT

In Laboratory Automation Software
for the Apple II1®

OUR Acquire

JOB Data
Control

Experiment

Save Data
on Disk

] ( YOUR JOB
- Data
Send Data to Pl |
Remote |
Computer | E interpret
Results

w~ Soffware is ideally

qq>v|¢|b suited forindustrial and

scientific applications.

Plot Data

n Powerful, elegant, easy-to-learn,
easy-to-use commands. Develop
applications in minutes, not days.

n Simultaneous data acquisition and
processing. Interrupt driven.

n Supports a variety of analog, digital
and communications interfaces for
the Apple .
PRICE: Systems start at $995.

Microcomputer Innovations

and Applications

137 RR#1, Califon, N.J. 07830
(201) 439-3665

® Apple Is a Registered Trademark of Apple Computer, Inc.

18  August 1982 © BYTE Publications Inc

Editorial

ARIABLE
tpat

unthly payment foreula

Photo 1: The new TK Solver, from Software Arts, lets you
enter a series of formulas in a natural format.

TK Solver will initially be available for the Apple II
and the IBM Personal Computer. It will be on the market

later this year at the price of $299. Also available will be
various application packages that will supply a prede-
fined set of rules concerned with a given specialty; these
will probably be in the $50 or $100 price range.

Sound simple? Of course, but then so does Visicalc
when you describe it. The basic idea has several good
things going for it. First, it is extremely well human-engi-
neered—it has to be because its potential users are not
necessarily computer-oriented. Second, it automates
repetitive calculations, thus giving you answers faster
and more accurately than you could do yourself. Third
(and most important), it allows you to do problem solv-
ing with a body of equations without your having to
manipulate them algebraically.

Software Arts says that TK Solver lets the professional
use the microcomputer as a problem-solving tool without
having to learn programming. Will this product be as big
a hit as Visicalc? Only time will tell, but look for an in-
depth review of TK Solver in an upcoming issue of BYTE.

Omission

On page 70 of the May 1982 issue of BYTE we in-
advertently omitted a distributor for the NEC PC-8001A.
In addition to the distributor listed, NEC Home Elec-
tronics (USA) Inc., Personal Computer Division, 1401
Estes Ave., Elk Grove Village, IL 60007 (312) 228-5900
also will provide all components in the PC-8000 series.
We regret the omission and hope our readers will find this
new information useful. Our thanks to Thomas L. Priest-
ly, General Manager of the Personal Computer Division,
for pointing this out to us.®

Circle 287 on inquiry card. wesp
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Mountain 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 (MVFS)Y'
software:

¢ Uses dynamic tile allocation which auto-
matically consumes tile space only

’ when needed. not when initial-
ized.

. Makes available up to 50% more

J disk space than competitive units

and uses no exira memory space
Allows large files, up to 5 MBytes for
database applications in CP/M
and Pascal

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

QUALITY — The Mountain Com-
puter reputation for quality
peripherals combined with a
one yedr 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. contiolier.

power supply. interface card. cabinet. cabling.
and the Mountain Virtual File System software.)

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

Quality and Performance, ok
at an affordable price — $2695.  ounie . Somputer

300 El Pueblo Rd. Scotts Valley, CA 95066
TWX: 910 598-4504 (408) 438-6650
115 a trademark ot Appie Computer. Inc CP/M and CP/M 86 are trademarks of Digital Research. Inc MS
)S 15 a rademark of Miciosott IBM P 2 BTk of LM
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Commodore Comments

I am writing concerning the article “A
Human-Factors Case Study Based on the
IBM Personal Computer” by Robert G.
Cooper Jr., Paul Thain Marston, John
Durrett, and Theron Stimmel (April 1982
BYTE, page 56), in which a comparison of

business-oriented microcomputer key- |

boards was included.

The Commodore keyboard used was
from a PET 2001 series microcomputer,
and while we appreciate being included in
the comparison, certain factors must be
considered: first, the PET 2001 has not
been in production for about two years;
second, the PET 2001 is oriented for edu-
cation, not business, and our business-
oriented microcomputer, the CBM 8032,
was not included in the comparison.

We realize that the article and com-
parison were done by nonstaff authors,
but we want you to know that we would
be more than happy to cooperate fully
with BYTE, its in-house staff, and free-
lancers in order to ensure that your
readers get the latest and most accurate in-
formation possible about all Commodore
products.

David A. Kaminer, Director of
Public Relations

Computer Systems Division

Commodore Business Machines Inc.

The Meadows

487 Devon Park Rd.

Wayne, PA 19087

Unix Feedback

I find I grow tried of the Unix-versus-
CP/M argument, particularly as it is
phrased by people like John Lynn
Roseman (April 1982 BYTE, “Letters,”
page 22): “Unix is a full-featured operating
system which is widely regarded as the
finest ever written, while CP/M is little
more than a program loader.” Really? 1
defy anybody to take a competent
secretary and make him or her a useful
word-processing person on the Unix
EX/VI in less time than it takes to get your
work done on the CP/M Wordstar sys-
tem.
And I don't like the crystal-ball predic-
tions and dogma-before-the-fact apparent
in Mr. Roseman’s statement: . . . we can
be sure that the commercial software

20  August 1982 © BYTE Publications Inc

which will eventually be available under
Unix will be of higher quality than that
found in the CP/M market.” We can?

I direct your attention to an article by
Donald Norman that appeared in Data-
mation magazine all the way back in
November 1981 (page 139 and following).
It is titled ‘“The Trouble with Unix,” and
it hits a number of nails on the head.
Although I am fluent in a number of
dialects of a number of languages and in a
number of operating systems, [ still
haven't found the ultimate anything.
CP/M has a number of serious limita-
tions, but so does Unix (and so does any-
thing else I have ever used).

Allow me to paraphrase Norman's con-
clusions, in which he states his three most
important concepts for system design: be
consistent, provide the users with a clear

_idea of what is going on at all times, and

provide mnemonics as aids to us poor
humans. I would add a final imperative:
remember the users’ context. In other
words, decide what you want to have a
given system do, and for what audience.
CP/M is a tremendous environment for
single users doing word processing and
data acquisition; BASIC is a wonderful
tool for a wide range of (generally small
and one-of-a-kind) programming tasks;
Unix is an amazing tool for some of the
data-intensive work I sometimes need to
do.

But please, give us all a break from the
search for a perfect system for all people
for all time. Provide me with information,
tell me (as objectively as possible) about
the tools that are available, and then leave
me alone so I can get my work done.

Jeffrey L. Star, Research Geographer
Geography Remote Sensing Unit
University of California

Santa Barbara, CA 93106

1 have some sad news for John Lynn
Roseman and the recent crop of univer-
sity-type Unix supporters. Unix has been
running on 16-bit computers called Digital
Equipment Corporation (DEC) PDP-11s
for many years. There have been some
other operating systems for the same
machines. Guess which operating system
is not at the top of the popularity list?

The most popular operating system on
PDP-11 computers large enough to run
Unix is RSTS/E. The primary language
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used with RSTS/E is BASIC PLUS, not
the “powerful C language.” While
RSTS/E is used in the commercial PDP-11
environment, RSX11M is more popular
on the scientific systems. When DEC in-
troduced the VAX11 superminicomputer,
it did not select Unix but rather upgraded
RSX11M. I have never even seen an
advertisement for a programmer with
Unix or C experience.

This is not meant as a criticism of Unix
or C, nor is it meant to endorse RSTS/E or
RSX11M. I would be tempted to write off
RSTS/E as a primitive, crude system ex-
cept that it is enormously popular and its
users extremely enthusiastic. The market-
place is different from the university
classroom. The needs of the end user are
different from those of the system soft-
ware developer.

CP/M is a rinky-dink kind of operating
system. It does, however, do most of
what most microcomputer users want,
with a minimum of fuss. I have used vari-
ous operating systems on IBM, DEC, and
Control Data Corporation machines, and
1 don't feel neglected or abused by CP/M.

Unix, C, and Pascal may be excellent
teaching and development tools, but they
may not be so good for commercial pro-
duction work. While we “old-timers” must
be open to new ideas, the new crop of
computer science graduates must keep in
mind the difference between theory and
practice. (By the way, what ever hap-
pened to ALGOLY?)

Mike Draper

18 Cowdy St.
Kingston, Ontario
K7K 3V7 Canada

More on Human Factors

Hurrah! Halleluyjah! Human factors
have arrived. While BYTE has occasional-
ly published comments on the importance
of making computer systems easy to use, I
was overjoyed to see human factors engi-
neering as the theme for the April 1982
BYTE. The article “Designing the Star
User Interface” by Dr. David Canfield
Smith, Charles Irby, Ralph Kimball, Bill
Verplank, and Eric Hanslem (page 242)
was particularly outstanding in showing
how human factors can be incorporated
into the design process.

However, several points about human
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Proven tools for programmers.

From Microsoft.

Old friends. Eight years ago, Microsoft put BASIC
on the first microcomputer. Today, there are more
than 1.000,000 copies of Microsoft™

languages in use. BASIC interpreter.

BASIC compiler. FORTRAN, and

COBOL. A proven set of program-

ming tools. All, fully supported

by Microsoft.

The best get better. Good

tools work better if you keep
them sharp. That's why we
constantly improve the tools we
offer. Enhancing them. Increasing

of the strengths of each language.
Supporting you, the user, with

a full range of finely honed
programming tools.

Technical support. When you buy

our tools, you get our number. If you

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

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

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

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

Circle 276 on inquiry card.

compiler. That means you can write programs in
two or more languages, taking advantage of
the specific strengths of each, then, link and
run them as a single program.

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

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

BETTER TOOLS FOR MICROCOMPUTERS

Microsoft Corporation
10700 Northup Way
Bellevue, WA 98004

Microsoft is a trademark of Microsoft Corporation.
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factors and computer system design that
do not emerge from the April issue of
BYTE as a whole need to be emphasized.

First, human factors need to be con-
sidered very early in design, well before
the first line of code is written or the first
circuit developed. Specifically, to ensure
that a product will be human engineered,
design from the outside in. First construct
the user interface and write the user's
manual. Everything else should follow.
All too often the situation presented to
human factors experts is: “We have built
this system and are delivering it tomor-
row. Isn’t it wonderful? Please bless it.”

Second, test, test, test. Throughout the
life of a system observe user performance.
Begin with simulations during the concep-
tual phase and conduct further tests in
succeeding phases—on the documenta-
tion, on the first prototype, on the first
production system, and on systems that
have seen considerable operation. The
focus should be on what the user does and
how the system responds. While the opin-
ions of human factors experts and user
surveys provide clues about improve-
ments, it is essential to collect time and er-
ror measures of user-computer inter-
action. A modicum of concrete data out-
weighs many opinions. Also keep in mind
that computer scientists and engineers are
poor critics of the friendliness of the
systems they build and are not the best
test subjects. They know far more about
the internals of computer systems and dif-
fer in many other significant ways from
ordinary users.

Third, human factors' work, while
sometimes costly, is money well spent.
Project managers are often reluctant to
spend funds for human engineering when
there are more conventional projects to
support (for example, developing file
managers that require less memory or
power supplies that run more coolly).
Human factors considerations are an in-
tegral part of design and should be as-
signed a commensurate priority and fund-
ing. Managers need to appreciate that
users don't care why a system doesn't
work. To users, incomprehensible com-
mands and error messages, inscrutable
manuals, computational errors, and
blown fuses are all equally bad.

Finally, one does not become a human
factors expert by being annointed by one’s
supervisor, living with a system, or just
being human. Human factors expertise is
obtained primarily through experience
and special training in such areas as
statistics' and experimental design, sensa-
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tion, perception, cognition, time and mo-
tion study, safety engineering, occupa-
tional health, biomechanics, work physi-
ology, and anthropometry. In addition,
one should complete several courses speci-
fically dealing with human factors engi-
neering.

Paul Green, PhD
HSRI—Human Factors
University of Michigan
Ann Arbor, MI 48104

I have just finished reading the April
1982 BYTE, the issue devoted to human
factors engineering. While some topics
were discussed adequately, I feel the issue
lacked a general discussion of the human-
machine interface. It is the user interface
that is the most important issue in deter-
mining how user-friendly a system is to
be. Only after this subject is carefully
treated can the aspects of program design
be discussed. In this respect, the article
“Designing the Star User Interface” pre-
sents an example of one way to implement
the man-machine interface.

Currently, the most reliable low-cost
man-machine interface is the touch
screen. Touch screens allow the simplest
possible user interface. Users visually see
what item they’re interested in, then reach
out and touch it. The computer system
then responds. Since it relies solely on the
users’ visual and tactile senses, no prior
training is required.

Our experience in the creation of touch-
sensitive database systems in library
catalog, hospital, merchandising, publish-
ing, and other public-use applications sug-
gests that this technology will rapidly
become dominant in environments where
training of the user is not feasible or prac-
tical.

From a human factors point of view, we
have learned that there are also additional
considerations that improve the prospects
for the success of a system in use. First of
all, we have found that a combination of
visual and aural responses supporting the
physical sensation of touch creates a
strong feeling of comfort. Using inverse
video or highlighting the touched region
and ringing the audible bell have proved
to be helpful features. Also, if the user
touches a region of the screen not relating
to a valid choice, the response should be
similar to that for a valid touch, but the
region of the screen touched should
restore to normal video almost immedi-
ately. This action tells users that the
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The Context MBA is

available now at the
leading personal com-
uter retailers listed
elow:

California

ComputerLand/Aimaden 408/267-2182
ComputerLand/Belmont 415/535-4232
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

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

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

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

Massachusaits

Business Data Systems/Hanover 617/878-7888
Minnesots

ComputerLand /B gton 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

ComputerLand /Nassau County 516/742-2262
ComputerLand/Syffolk County 516/499-4484
Morris Decision Systems/New York 212/742-9590
Super Business Machines/New York 212/943-4130
Oregon

ComputerLand /Muitnomah County 503/295-1928

ComputerLand /Salem 503/620-6170
ComputerLand /Portland 503/620-6170

Pennsylvania

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 Dallas 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 206/774-6993
ComputerLand/Renton 206/271-8585
ComputerLand/Seattle 206/223-1075
ComputerLand/Tacoma 206/383-4951
ComputerLand /Vancouver 206/635-1540

Washingtos. DC
ComputerLand /Washington. DC 202/835-2200

Circle 116 on inquliry card.
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THE CONTEXT MBA:
IT PUTS ADVANCED BUSINESS
SCHOOL 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
utilize 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

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 errors. 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
’ i
"~
.
'

your charts to reflect changes you mak’?/ ’

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 is a trade mark of IBM. *Version 1 of the
C-MBA will not include communications. Version 1
owners will receive a free upgrade to version 2 which
will include communications. The MBA is currently
available for the IBM Personal Computer. Versions
for other second generation personal computers are
under deveiopment.

Context

Management Software for Personal Computers

23864 Hawthorne Boulevard
Torrance, CA 90505

(213) 378-8277

Telex 181149 WEST LSA

Source ID TCA442

© Copyright 1982 Context Management Systems.
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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.

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

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 331 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 1| COMPUTERS,
Microbuffer 1l 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.

www americanradiohistorv com

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.

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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What if you want
more assurance
your valuable data

won't fade away ?

Rely on SYNCOM ™
diskettes with Ectype %
coating. Balanced coercivity

means

long-lasting signal life.

Syncom diskettes assure excellent
archival performance in the
following ways.

First, with calibrated coercivity —a
precisely balanced blend of milled
ferrous oxides that allows Ectype®
coating to respond fully to "'write”
signals, for strong, permanent
data retention,

Then, a burnished coating surface to
boost both signal strength and
packing density.

Carbon additives drain away static
charge before it can alter data.

And, finally, every Syncom diskette
is write/read-back certified to be
100% error free.

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

Balanced coercivity
of Ectype® coating
allows write current
to saturate fully

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

SYNCOM

Manufacturer of a full line of flexible media

Circle 387 on inquiry card.
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equipment is working and thus they have
simply touched an invalid region for this
particular point in their use of the system.

The design of data formats for success-
ful touch-based systems should follow
guidelines similar to those which have
evolved for the design of keyboard-
oriented systems; i.e., the processes
should mirror and reflect the functions to
be performed. One additional considera-
tion is that menu items should be sepa-
rated from each other to accommodate
the accuracy of the human finger.
Typically, touchable menu entries should
be displayed either double the normal text
size or on every other line. This spacing
allows almost any user to touch the
desired selection on the first try. Software
products which convert the menus of
already existing programs to convenient
touch-screen formats are commercially
available and inexpensive.

Your readers should feel free to contact
us if they desire additional information
about the touch-sensitive technology.

Jonathan J. Bloom, Marketing Manager
Interaction Systems Inc.

24 Munroe St.

Newtonville, MA 02160

A Matter of Pride

Some of us in the software industry do
accept responsibility for delivering high-
quality products and back up that respon-
sibility with a warranty. We at Micro-
Integration take great pride in being one
of the few (the only one we know) soft-
ware vendors that offer a written warran-
ty as a part of our standard software
license agreement. The agreement reads,
in part:

Micro-Integration warrants that
the Software will perform according
to the product specifications in effect
at time of purchase of the use license
by the customer. If it fails to perform
according to these specifications,
Micro-Integration will repair any
defect or, on request for termination
of the license by the customer, will
refund the license fee.

We are in the communications software
business, providing IBM BISYNC (Binary
Synchronous) and SNA/SDLC (Systems
Network Architecture/Synchronous Data
Link Control) communications software
for microcomputers. The operation of our
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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. i e
The 7470A helps you /
save time and save money, and Lo
lets you communicate quickly, accu
rately and effectively.

-~

=

L
- -
B

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 supoliers
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 deazlers.

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.)

F------------------------

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

Name -

Count on it.

The 7470A is built the lewlett-
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
i two smgle»pen.stables.

Simple pen changes give you
multi-color plots in your choice of ten
coordinated colors. Pens are automatic-
ally capped and stored.

-~~~ An option you’ll want, too.

For only $95, you can also get a 17057 Overhead
Transparency Kit that turns your plots into transpar-
encies for overhead projectors. For “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
HEWLETT

("1” PACKARD

Circle 193 on inquiry card.

Company . _

Address

Phone Number ( )

Send to: Hewlett-Packard, 16399 W. Bernardo Drive, San Diego, CA 92127 — Attn: Nancy Carter

I City, State & Zip __

11203 BT-8

e ]

www americanradiohistorv com


www.americanradiohistory.com

If'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,

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.

RanaSystems

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

Appie is a regi: k of Appie Comp Inc.
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Rana Systems
Distributors

MicroDistributors Incorporated
Los Angeles, California
714-540-4781

Trak MicroComputer
ration

Chicago, Illinois

312-968-1716

Computer Data Services
Boston, Massachusetts
603-673-7375

DRV 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

VO ypuo 1P AR £ DA

Precise head-positioning
saves your valuable time, your
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
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software, therefore, depends not only on
the local microcomputer but also on
modems, telephone lines, and a remote
IBM processor running mainframe com-
munications software. The possibilities
for undetected protocol errors are enor-
mous because all of these components
normally function correctly and boun-
dary conditions are not usually en-
countered in normal operation.

How, then, can we offer a warranty?
By testing, testing, and testing! We have
developed both hardware and software
test vehicles that allow us to simulate all
components of the communications path
that are external to the microcomputer,
including the local microcomputer opera-
tor and the remote IBM processor. Using
these test harnesses we can perform func-
tional tests that ensure that each function
of the software performs as advertised
and stress tests that test boundary condi-
tions, host-generated protocol errors, and
performance under high load. Any errors
that slip through the test suites and are
reported by customers are then incor-
porated into the test suites to ensure that
any problem reported is never again pre-
sent in a release. The software becomes
more and more stable as a function of
time.

From a user’s viewpoint, a software
warranty means that you can count on
(1) getting the level of customer support
needed to make the software run in your
environment, (2) the software’s being very
stable once it is running, and (3) receiving
patches and updates that correct problems
found by other users.

This implies, from the vendor’s view-
point, that (1) the software must be easy
to set up and run (or the vendor must
have a huge customer service staff) and
(2) the vendor must be prepared to expend
a lot of time and money in sending out up-
dates if the software is not stable.

We believe that the time and money
spent testing, supporting our customers,
and sending out updates (yes, we still find
occasional bugs) is well worth it. We
couldn't live with ourselves if we sent out
junk that had little chance of running.
Our customers deserve the best we can
provide—after all, they’re paying our
salaries!

John A. Parsons, CDP
President
Micro-Integration Inc.
63 Maple St.

POB 335

Friendsville, MD 21531
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Misrepresenting
the Videotex Standard

I read with interest Chris Morgan's
editorial, “Of IBM, Operating Systems,
and Rosetta Stones,” in the January 1982
BYTE. Of particular interest was the men-
tion of Microsoft’s device driver for the
AT&T proposed videotex graphics stan-
dard. For your Canadian readers you
might point out that the AT&T system is
based on the Telidon coding system devel-
oped by the Federal Department of Com-
munications in Ottawa. Mr, Morgan is in
error, however, in the implication that
this is a low-resolution standard. It is, on
the contrary, an extremely high resolution
standard, allowing up to an incredible 24
bits of data to specify each x and each y
coordinate. This, admittedly, exceeds the
capability of any current hardware in-
cluding the printing press.

The key and the beauty of the system,
however, is in the concept of the unit
screen, which treats these data bits as dec-
imal values between 0 and 1, thus achiev-
ing hardware independence and upward
compatibility.

If you probe the standard further, you
will see similar capability and expandabil-
ity in all aspects of the code, including
color, character fonts, text sizes, and the
like. It is anything but a minimal stan-
dard.

It may be of interest that a Unix-based
system has been written to meet the earlier
Telidon standard (of which the AT&T
system is essentially a superset).

Robert A. Abell, President
Alphatel Systems Ltd.
Edmonton, Alberta
Canada

We thank Mr. Abell for setting us straight
about the videotex graphics standard. We
are currently working on an issue, to be
published in early 1983, that will be
devoted in large part to the subject of
standards in the microcomputer industry.
...C. M.

The Last Laugh

I was much amused by your facetious
entry in the What's New? section of the
April 1982 BYTE (page 424) concerning
the hard disk for the ZX81. I'm afraid the
joke is on you, however, and I quote from
a recent press release (“Micro Forecast,”
Vol. 3, No. §):

August 1982 © BYTE Publications Inc 29


www.americanradiohistory.com

Letters

After the first £100 computer—the
ZX80—two years ago, Sinclair are
looking to become the first company
to market a £100 disk drive.

The project to produce a low-cost
mass memory storage on hard disk
for personal computing will be led
by Rodime, the Glenrothes-based,
all-British disk drive company, if
agreement can be reached between
the two companies.

The new disk drive will use
3Yi-inch rather than 5Y-inch hard
disks and both Sinclair and Rodime
hope that users of the ZX81 will take
up the disk-drive facility when it
becomes available, creating a new
£250 million market for the disks. At
the same time it will give the ZX81
and future Sinclair computers an
enormous boost as the battle for a
share of the microcomputer markets
heats up.

Rodime, who will develop the
disks, say there are no serious
technical problems preventing them
from going ahead with a 3Vi-inch

disk and claim that with or without
Sinclair they will be marketing one
by 1983.

The problem of bringing the cost
down, however, could confound
Rodime and it would need Sinclair's
mass market as well as their gift for
making a success of low-cost com-
puting before they could seriously
contemplate a £100 price tag.

Sinclair meanwhile are not ex-
pected to be involved in selling the
disk drives for some time yet. The
first proposal came from Rodime,
and Sinclair will need to overcome
technical problems and plan produc-
tion—possibly from the Timex plant
where the ZX81 is built.

Dr. C. T. Spracklen

Department of Applied Physics
and Electronics

University of Durham

Science Laboratories, South Road

Durham, DH1 3L3

United Kingdom
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What's the Story, Jerry?

1 have enjoyed BYTE's “User’s Column”
by Jerry Pournelle for some time now. He
has presented products through the eyes
of an actual user, rather than an impartial
reviewer, with some amusing results (it
took me three days to stop laughing at his
“review” of Microproof [April 1982
BYTE, page 212]). This “actual user” view
brings things down to earth.

However, I'm starting to doubt that
Mr. Pournelle and [ are on the same
planet. He gets phone calls from Arthur
C. Clarke (“Long-distance from Sri
Lanka, Mr. Pournelle. . . .”), and when
he has some questions about Godbout
products, he calls Bill Godbout himself.
To make myself feel better, I tried looking
up Joe Northstar in the Osceola County
phone book (I had a few questioris
myself), but to no avail.

I'm also getting the teensy-weensiest bit
tired of Mr. Pournelle’s telling us losers
about “the way to go” for his money. It
would be my way to go too, if it were still
his money. He proceeds to describe a sys-
tem (oh, what a system) that I've dreamed
about having (with a few minor additions)
for years.

And now he sells his own software:
“I've always liked it [his program), and
I'm happy to share it.” For a price, no?
Why not share it in the pages of BYTE?
Alas, the rich get richer. . . .

The most comforting thing I've read in
“User’s Column” is that Mr. Pournelle
owns a TRS-80 Model I—a souped-up
TRS-80, but that which we call a TRS-80,
by any other name, would still run at less
than 4 MHz.

I do hope all I've written so far just
points out how envious I actually am of
Mr. Pournelle, or at least of his hardware
and software. But if he wants to publish
Arthur Clarke’s or Bill Godbout's home
phone numbers, that’s fine with me.

One more thing: besides the fact that
everyone except myself has infinitely bet-
ter computer stuff, do all computer
owners except myself have names for their
computers? Mr. Pournelle insists on call-
ing one of his computers “Ezekial “ or
“Zeke,” instead of the more obvious
“Z-2,” and I have a friend who calls his
dad’s TI bubble-memory terminal “Ben-
ny.” I myself admit to calling the two
lamps in my bedroom “Scott” and
“Zelda,” but I call my OSI C1P “my OSI
C1P,” or "the damned computer” for
short. Maybe having names for one’s
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Every week,

2500more people like

you are going towork
with an Osborne
personal business

computer.

They’re moving faster than
they were before.
Today, the Osborne 1

Personal Business Computer =SS

sells for $1795. Complete. '
Including software.

The Osborne is port-
able, because your ideas don’t
always happen at the office.

The Osborne is affordable,
so there’s no reason to wait.

The Osborne is complete.

Dollar for dollar, no other com-
puter comes close.

The Osborne is easy to
learn, fun to use, and quickly
becomes indispensable.

A visit to your local
authorized Osborne computer
retailer will convince you that
today, more than ever, how fast
you go up depends on which
buttons you are pushing.

-,

$1795. Complete. Including Software.

For your nearest dealer,
call (in California) 800 772-3545
ext. 905; (outside California) call

800 227-1617 SBORNE
ext. 905.

COMPUTER CORPORATION

The $1795 suggested retail price tor the Osborne 1 (a r?blered trademark of Osborne Computer Corporation) includes a full business keyboard, butlt-in CRT display, two buitt-in floppy disk drves,
E

CPU and 64 kilobytes of RAM memory, RS-232 and IE
ratk

trademark of MicroPr0 international Corporation of San Rafaet, Calitornia), SUPERCALC® electronic

488 intertaces, and the following sottware packages. WORDSTAR® word processing with MAILMERGE® (a trademark and a registered

o8t system (a of Sorcim Corporation). CBASIC® (a registered trademark

of Compiler Systems); MBASIC® (a registered trademark of Microsoft); and CP/M® (a reg

of Digitat

www americanradiohistorv com
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hardware is a function of the cost of it; | yesterday that my local membership dis-
perhaps Mr. Pournelle could speculate on | count department store sells 5Y%-inch
this in the next “User’s Column.” drives for Atari 800s at about $475, and | Help! Is there really no adventure game

All in all, the “User’s Columns” are the | expect $500 is closer to what you'd pay at | other than the original adventure for
best reading I've had since The Mote in | a regular store. I'd rather pay the extra | CP/M systems? Nothing like the Temple
God's Eye by Larry Niven and Jerry | $600, which is indeed what I did; I do, | of Apshai or Invasion Orion and all the
Pournelle (Simon and Schuster, 1974), | after all, trust my livelihood to my | others? Is there no one out there who has
and to me they are not in different classes. | machines. a heart for all the owners of nice CP/M
(I'm as likely to be capable of purchasing I make no secret that I believe the best | systems who want to play and cannot af-
Qume double-sided double-density drives | way to go is to get a good 5-100 bus with | ford to buy an Apple for this reason
as | would be capable of purchasing an | the best disks you can buy: later on you | alone?l I went through all BYTE issues for

Looking for Adventure

Alderson Drive.) can replace the boards in your computer. | that matter, and whenever I find the new
Iron’s expensive, but silicon’s getting | BYTE in my postbox I go through it, but
Karim Alim cheaper all the time. no, everything is for TRS-80 or Apple.
2414 Sable Drive Regarding my letting Barry Workman | Every mornin’ finds me moanin’.
Kissimmee, FL 32741 sell my programs: I worry about that, but
I've neither the time nor the ability to be a | Hans Strasburger
Jerry Pournelle replies: publisher, and Barry neither can nor will | Tal 58/IV

I'm glad Mr. Alim (usually) likes my | do it for free. It seemed to me that making | D-8000 Munich 2
columns. As to my friendships with Bill | the programs available is worthwhile and | West Germany
Godbout and Arthur Clarke, what amto | does no harm.

do? 1 can't believe Mr. Alim really I've asked Zeke about computer names,
believes that those unable to talk with | and he tells me that his electronic friends
everyone should speak to no one. enjoy having human apellations; it makes |

Regarding “dream” systems: the last | their humans think they are somehow the Advl
ce for Apple
time I looked, Priority One was selling the | equals of computers. PP
VISTA box with two Qume DT-8 drives I'm glad that Mr. Alim likes my other I'm a relatively new reader of your ex-
for $1600. This isn't cheap, but I noted | works. cellent publication, but a letter from

What is
Unique-NISS?

An unprecedented forecasting The leading forecasting software
software support service that packages available today for the

provides you with one-on-one leading personal computers.
interaction with our staff of

professionals.

Maximize your personal productivity Call us now and profit from the
through the use of our forecasting integration between you, the
software, a one-year service discerm‘ng end-user, and NISS, the
agreement, newsletters and prompt unequalled direct support service.

access via our toll-free hot lines.

L L Pl S T
NATIONAL INTEGRATED BOFTWARE BERVICES

1-800-525-SOFT
In Colorado (303) 694-1994

8800 East Arapahoe Road, Denver, Colorado, 80112
BY8-82
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I i

And The
Winnerls... IBG
B Four Users! 8

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

We finish first because we are faster, offer
higher quality peripherals and can expand
our system significantly beyond our nearest

[

=
W
(AR

competitors. In fact, looking at the chart
below, you can quickly see why knowledge-
able resellers are choosing 1BC.

IBC/ DISTRIBUTION
4185 Harrison Blvd., Suite 301

m onygx m ;ﬁr cz:ale:s only, cm':Iel 7446

Oasis Operating System other inquiries, circle

(Max. UseF:s) A 9 O 4 Join us in the winners circle with high
performance equipment and the best dealer

P d (MH . . :

CFY rhed a0 ‘ . - plan in the industry. Call or write:

Disk Speed /O (MB/Sec.) .81 65 54 OUTSIDE THE USA WITHIN THE USA
21592 Marilla Street

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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YOU SAVE WHEN WE BUY FOR YOU
AS YOUR AGENT. we are a commercial buying

company. Our fee is one-fourth of what we save you off list price.

We offer:
e Better prices ¢ Full service and support
¢ Exporting ® Access to 500 manufacturers
e Leasing ¢ Assembly, integration, testing

These are just a few of the products we can buy for you:

COMPUTERS

Adds Multivision | $ 3,074 I1BM Personal comp. CALL
Alpha Micro 1030 12,047 Seattle boards CALL
Alpha Micro 1051 17,634 Davong 5 meg. H.D. 1,575
Alspa AC1-2/SS 2,320 1BC Cadet 4211
Altos 8000-02 2,629  Micromation CALL
Altos 8000-10 6,295 NEC 8000 64K PC system

Altos 8000-15 3,585 incl. CP/M, Wordstar 2,266
Altos 8600-10 7,586  NorthStar Advantage 2,695
Altos Series 5-15D 2,182 NorthStar Adv. HD 5 4,395
Altos Series 5-5D 4,372  NorthStar Hor 64K QD 2,650
Apple 2 + 48K 1,208  Onyx 5001 MU-6 7,350
BMC 208 5,422  Onyx 8000 MU-10 7,800
CCS Series 300-1A 4,414  QOsborne CALL
Columbia Data CALL  Sanyo 2000 2,708
Corvus Concept CALL  Seattle System 2 3.251
Cromemco System 1 2,946 Televideo TS-802 2,600
Cromemco System 2 3,400 Televideo TS-802H 4,995
Cromemco 68000 System 1 4,395  Televideo TS-806 5,200
DEC VT-180xx 3,344  Vector 2600 3,895
Dual 12,636  Vector 3005 5,495
Dynabyte 26% OFF  Vector 4 CALL
Eagle Il 3,796  Victor 22% OFF

PRINTERS

Amperex GP 300 3,695 NEC 3510 CALL
Brother, parallel 853 NEC7710R/0 2,325
C. ltoh F-10, daisy 1,400 NEC 7720 KSR 2,685
C. itoh Comet I, dot 799  NEC/Sellum 1, 16K, tractor 2,595
Diablo 630, daisy 2,098  Qume 9/45 tull panel 2,045
IDS 560/G 995  Qume 9/55 full panel 2,180
1DS Prism 80 744  Smith Corona TP-1 681
IDS Prism 132 column 1,430 Tally CALL

e
DISK DRIVES, MODEMS, ETC.

Amdek Color Il term. 694  Houston Instr. DMP-2 1,147
Ventel 212 + modem 765  Houston Instr. DMP-4 1,460
Corvus 10 meg. H.D. 3,825  Houston instr. DMP-7 2,077
DEC VT-100 terminal 1,390  Morrow 20 meg. H.D. 3,650

Mastercard, VISA at 3% handling fee. Prices subject to change without
notice. Minimum fee $150. 15% restocking charge.

EXPORT SERVICES available. We are
buying agents for overseas computer dealers
and distributors. International Telex 470851

THE PURCHASING AGENT

1635 School Street, Suite 101, Moraga, CA 94556

ABETTER DEAL THAN MAIL ORDER!

Call Toll Free 800-227-2288 In California (415) 376-9020

34  August 1982 .© BYTE Publications Inc Circle 340 on Inquiry card.
www.americanradiohistorv.com

Letters ..

Dennis Pratt in the March 1982 BYTE (see
“Apple’s Decision Questioned,” page 14)
concerning Apple Computer Inc.’s deci-
sion to restrict mail-order and telephone
sales struck a responsive chord. Having
followed the development and success of
the personal and small-business computer
market, I'm simply amazed that Apple is
attempting to justify its actions with the
excuse that customers can be served prop-
erly only through the retail outlet.
Because all versions of the Apple were
available through the mail up until the
end of last year, I suppose the company is
implying that its customers are now much
less intelligent than they once were. If you
believe that Apple’s motives are anything
other than pure economics, then you
probably also believe that the intense
competition for the personal computer
market is simply a passing fad.

If I were in the Apple boardroom, how-
ever, [ would worry. As I sit here typing
on my non-Apple system and consider the
number of personal computers that are
now on the market, many available
through multiple sales outlets (i.e., retail,
mail, etc.), I can only suggest that the
people at Apple rethink their policy.
Don't they realize that Apple is not the
only game in town anymore?

Mitch Che
Geothermex Inc.
Suite 201

5221 Central Ave.
Richmond, CA 94804

Stick to Computers

In addition to learning from the wealth
of information contained in the various
articles in each issue of BYTE, I find that I
also learn a substantial amount by reading
the advertisements of the latest products. 1
am delighted that your magazine has such
d diversity of computer products pre-
sented in each issue.

This brings me to a problem, however:
I really don’t care to see advertisements
for the Heirloom Library, Ford Motor
Company, or whoever else is willing to
pay for a page of BYTE.

Please, stick to computers and directly
related products and services!

Dr. Alan D. Wilcox
119 Hall Ave.
Clarks Green, PA 18411m
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Display Manager

The competitive edge in applications development.

You can significantly reduce development time and
provide better application programs with Display Manager
from Digital Research. Display Manager lets you inter-
actively design displays faster than ever before, and ensures
that whatever features your CRT supports can be used by
the program, automatically. Since Display Manager sup-
ports most CRT attributes, including flashing, reverse
video, underlining, and highlighting, your program is more
dramatic and easier to use, no matter what CRT you use.
You can even test a prototype application without a lot
of costly and laborious coding. In short, Display Manager

Circle 146 on inquiry card.

DIGITAL
RESEARCH'

The creators of CP/M*™

saves time, provides CRT independence and saves memory.
Display Manager works with Digital Research’s com-
mercial programming languages, Pascal/MT+" PL/1-80;
and CB-80; the CBASIC® Compiler. Combined with
Display Manager, they add up to the most powerful pro-
gramming packages you can buy. So try Display Manager,
the advanced productivity tool that makes your CP/M
compatible programs better than the competition’s. For
more information, call Digital Research, (408) 649-5500
or (408) 649-3896, or write to 160 Central Avenue,
Pacific Grove, CA 93950.
Europe
Vector International Research Park

B-3030 Leuven, Belgium, 32 (16) 20-24-96
Telex: 26202 VECTOR

Far East

Microsoftware Associates "
:d Floor A.Y. Building, 32—2 Kﬁanoy " "

L maw-ku, To*kyq 107. Q.'} 2120
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16K RAM KITS. .. .13.95

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

DISKETTES

ALPHA DISKS. 21.95

Single sided. certlfied Double Denslty 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 250
8" PLASTIC LIBRARY CASE 350

PLASTIC STORAGE BINDER w/ Inserts 9.95

PROTECTOR 5% (50 Disk Capacity}. . . .21.95
PROTECTOR 8" (50 Disk Caacity). .. .. .24.95
DISK BANK 5% 5.95
DISK BANK 8" 6.95
NEC PERSONAL
COMPUTERS

PC-8001A CPU 899.00
PC-8012A 1/0 .559.00
PC-B033A DISK 1/0. 125.00
PC-8031A DUAL DISK 899.00

ALTOS COMPUTER
SYSTEMS

Call Alpha Byte for our low Altos prices.

ATARI COMPUTERS

ATARI 800. .679.00
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ATARI 400 (16K)

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

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

MISSILE COMMAND
ASTEROIDS

PACMAN

339.00
445.00
169.00
75.00
35.00
89.95
10.00
19.95
35.00
35.00
35.00
35.00

HEWLETT PACKARD

HP CALCULATORS
HP-11C LCD SCIENTIFIC

HP-12C LCD BUSINESS

HP-37E BUSINESS

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

ACTIVISION ATARI
CARTRIDGES

LAZAR BLAST

SKIING

DRAGSTER

BOXING

CHECKERS

BRIDGE

KABOOM

INTEC PERIPHERALS
RAM MODULES

48K FOR ATARI 400

32K FOR ATAR! 800

HP-41 PERIPHERALS

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

HP STATISTICS PAC.

115.95
128.95
64.95
46.95
76.95
211.95
274.95

21.95
21.95
21.95
21.95
21.95
2195
21,95

279.00
125.00

27.95
.89.00
324.95
119.00
419.00
29.00
29.00

HP REAL ESTATE PAC
HP SURVEYING PAC.
HP STRUCTURAL ANALYSIS PAC

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

HP-85A 16K MEMORY MODULE

HP-72258 GRAPHICS PLOTTER. ..

HP PLOTER MODULE

HP HP-|B 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-ITOH 40 CPS SERIAL

C-ITOH PROWRITER PARALLEL
C-ITOH PROWRITER SERIAL .

EPSON MX-80 W/GRAFTRAX PLUS.

.39.00
29.00
39.00

..2195.00

1295.00
1995.00
239.00
2195.00
605.00
.329.00
83.00
83.00
159.00
159.00
.39.00
116.00
116.00
329.00

1295.00
1295.00
1545.00
1770.00
1295.00
549.00
695.00
.$CALL

EPSON MX-80 F/T W/GRAFTRAX PLUS SCALL

EPSON MX-100 W/GRAFTRAX PLUS.

EPSON GRAFTRAX PLUS.

1DS PRISM 80 w/0 COLOR

iDS PRISM 80 W/COLOR.

10S 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
OKIOATA MICROLINE 80.
OKIDATA MICROLINE 82A
OKIDATA MICROLINE 83A
OKIDATA MICROLINE 84
OKIGRAPH 82

OKIGRAPH 83

.SCALL
60.00
1099.00
1599.00
1799.00
485.00
1995.00
2545.00
2545.00
2795.00
2295.00
389.00
480.00
720.00
1199.00
33.95
33.95

CORVUS

FOR S-100, APPLE OR TRS-80
MOD |, 11l

Controller, Case/P.S.. Operating System. A& T.
5 MEGABYTES. 3245.00
10 MEGABYTES 4645.00
20 MEGABYTES .5545.00
MIRROR BACK-UP. 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 VIDEO CARD .299.00
VIDEX KEYBOARD ENHANCER Il 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. .44.95
T/G PADDLE 29.95
T/G SELECT-A-PORT .54.95
VERSA £-Z PORT 21195
MICRO SC! A2 W/CONTROLLER 510.00
MICRO SCt A2 W/0 CONTROLLER. . .. .419.00
MICRO SCI A40 W/CONTROLLER. 479.00
MICRO SCI A40 w/0 CONTROLLER. . . .409.00
MICRO SCI A70 W/CONTROLLER. .629.00
MICRO SCI A70 W/0 CONTROLLER. . . .549.00
THE MILL-PASCAL SPEED UP. 270.00
PROMETHEUS VERSACARD. 180.00
LAZAR LOWER CASE + 59.00
MICROBUFFER Il 16K W/GRAPHICS 259.00
MICROBUFFER Il 32K W/GRAPHICS 299.00
MONITORS

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

ZENITH 12°* HI RES GREEN MONITOR. . 124.00

AMDEK COLOR I. 389.00
AMOEK RGB COLOR It 859.00
AMOEK RGB INTERFACE . 169.00
COMREX 12'* GREEN MONITOR. 165.00

Circle 13 on inquiry card.
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MOUNTAIN
HARDWARE

CPS MULTIFUNCTION BOARD 19.00
ROMPLUS W/ KEYBOARD FILTER. ... 179.00
ROMPLUS W/0 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 149.00
CALIF. COMPUTER
SYSTEMS

S-100 BOARDS

2200A MAINFRAME 450.00
2065C 64K DYNAMIC RAM 539.00
2422 FLOPPY DISK CONT. & CP/M® __350.00
2710 FOUR SERIAL 1/0 279.00

2718 TWO SERIAL/TWO PARALLEL 1/0.269.00
2720 FOUR PARALLEL 1/0 199.00
2810 Z-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 CARD .329.00
APPLE 8'* DISK DRIVE CONTROLLER. . .549.00
MODEMS

NOVATION CAT ACOUSTIC MODEM . . .. 135.00
NOVATION D-CAT DIRECT CONNECT. . .156.00
NOVATION AUTO-CAT AUTO ANS. 219.00
NOVATION APPLE-CAT 325.00
UOS 103 LP OIRECT CONNECT 175.00
UDS 103 JLP AUTO ANS .209.00
HAYES MICROMODEM il (APPLE). .289.00
HAYES 100 MODEM (S-100) 325.00
HAYES SMART MOOEM (RS-232) ..227.00
HAYES CHRONOGRAPH 199.00
LEXICON LEX-11 MODEM. 109.00
TERMINALS

TELEVIDEO 910. 639.00
TELEVIOEO 912C. .745.00
TELEVIDED 920C. .830.00
TELEVIOEO 950C. .995.00
ADDS-VIEWPOINT . .599.00
TRS-80 MOD |
HARDWARE

PERCOM DATA SEPARATOR 27.00
PERCOM DOUBLER I 159.00
TANDON 80 TRACK DISK DRIVE. 429.00
TANDON 40 TRACK DISK DRIVE. 289.00
LNW DOUBLER W/ 00SPLUS 3.3 ..159.00
MOD HI DRIVE KIT 649.00

MORROW DESIGNS

FLOPPY DISK SYSTEMS
Controller, P.S., Microsoft Basic, CP/M®
AST

0ISCUS 2D (Single Drive — 500K). . . .1075.00
DISCUS 2D (Dual Drive — 1 MEG) .1695.00
DISCUS 2 + 2 (Single Drive — 1 MEG). 1777.00
DISCUS 2 + 2 (Dual Drive — 2 MEG). .2317.00

HARD DISK SYSTEMS
Controller, P.S., Microsoft Basic, CP/M®
A&T

DISCUS M10 (10 Megabytes). 3345.00
DISCUS M26 (26 Megabytes). 4045.00
ISOLATORS

1S0-1 3-SOCKET 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 HEAD 80 TRK 275.00
100-4 DUAL HEAD 80 TRK 399.00

Circle 13 on Inquliry card.

TANDON THINLINE 8 INCH

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

APPLE CP/IM®

WORDSTAR® 222.00
SUPERSORT* $ 145.00
MAILMERGE" } 79.00
DATASTAR" ¢ 179.00
SPELLSTAR"t 119.00
CALCSTAR" ¢ 149.00
CP/M®

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

APPLE

FORTRAN® 150.00
BASIC COMPILER® .315.00
cosoL” 550.00
Z-80 SOFTCARD 299.00
RAMCARD 149.00
TYPING TUTOR 17.95
DLYMPIC DECATHLON 24.95
TASC APPLESOFT COMPILER 145.00
CPIM®

BASIC 80 299.00
BASIC COMPILER 319.00
FORTRAN 80 345.00
CoBoL 80 .568.00
MACRO 80 189.00
mu MATH/mu SIMP .215.00
mu LISP/mu STAR 165.00
APPLE SOFTWARE
MAGIC WINDOW. 79.00
MAGIC SPELL. 59.00
BASIC MAILER .59.00
DB MASTER. 169.00
DB MASTER UTILITY PACK. 69.00
DATA CAPTURE 4.0/80. 59.95
PFS: GRAPH. , .89.95
PFS: (NEW) PERSONAL FILING SYSTEM . 85.00
PFS: REPORT 78.00
2-TERM*® .89.95
2-TERM PRO* 129.95
ASCH EXPRESS. . . .63.95
EASY WRITER-PRO. 199.00

EASY MAILER-PRO 79.00

EXPEDITER Il APPLESOFT COMPILER. .. .73.95
A-STAT COMP. STATISTICS PKG. ..129.00
SUPER TEXT Il 129.00
LISA 2.5. 59.95

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
VISICORP

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

THE WORD-SPELL CHECK 75.00
d BASE I 599.00
SUPER CALC. 209.00
SPELLGUARD 239.00
P& TCP/M® MOD Il TRS-80 175.00
COMMX TERMINAL PROG. 82.50
C BASIC 2. 115.00
PASCAL Z. 349.00
PASCAL MT + 439.00
PASCAL/M 205.00

SYSTEMS PLUS —

G/L, A/R, A/P, P/R. 1799.00
CONOOR 1. -579.00
CONDORII. .849.00

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

DIGITAL RESEARCH

MAC 189.00
SID 69.00
281D 197.00
PL/ 1-80 439.00
SUPERSOFT

DIAGNOSTIC | 69.00
DIAGNOSTIC I 89.00
‘C’ COMPILER 179.00
UTILITIES | 59.00
UTILITIES I 59.00
RATFOR 89.00
FORTRAN 239.00
TRS-80 GAMES

TEMPLE DF 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 MOD I, I 139.00
LAZY WRITER MOD 1, it 165.00
PROSOFT NEWSCRIPT MOD I, Il 99.00
SPECIAL DELIVERY MOD I, 11} 119.00
X-TRA SPECIAL DELIVERY MOD I, Ill. . 199.00
TRACKCESS MOD | 24.95
OMNITERM SMART TERM. MOD I, INl. .. .89.95
MICROSOFT BASIC COMP. FOR MOD | .. 165.00
LDOS 5.1 MOD I, 1l 159.00
APPLE GAMES
PERSONAL SOFTWARE
CHECKER KING. . ... 21.95
GAMMON GAMBLER. 2195
MONTY PLAYS MONOPOLY. 29.95
BRODERBUND

GALAXY WARS .20.95
ALIEN TYPHOON .. 20.95
APPLE PANIC. 24.95
MIDNIGHT MAGIC. 29.95
SPACE QUARKS 24.95
AUTOMATED SIMULATIONS
INVASION ORION 20.95
STAR WARRIOR 32.95
TUES. MORNING QUARTERBACK . .25.96
CRUSH. CRUMBLE AND CHOMP 24.95
THE DRAGON'S EYE. 20.95
MUSE SOFTWARE

ROBOT WARS. 32.95
THREE MILE ISLANO 32.95
AB.M. 20.95
GLOBAL WAR. .20.95
CASTLE WOLFENSTEIN. 24.95
ON-LINE SYSTEMS

WIZARD AND PRINCES. 29.95
MISSILE DEFENSE . 25.95
SABOTAGE 20.95
SOFT PORN AGVENTURE 24.95
THRESHOLD 31.95
JAW BREAKER 24.95
CROSSFIRE 24.95

TIME ZONE.
H/R FOOTBALL
H/R CRIBBAGE
PEGASUS 1)

SIRIUS SOFTWARE
SPACE EGGS

GORGON

SNEAKERS

EPOCK

BEER RUN

HADRON

PULSAR I

EPOCK

EDU-WARE

PERCEPTION PKG.
COMPU-READ

COMPU-MATH: ARITHMETIC
COMPU-MATH: FRACTIONS.
COMPU-MATH: DECIMALS
COMPU-SPELL (REQ. DATA DISK)

COMPU SPELL DATA DISKS 4-8, ea.

MORE GREAT APPLE
GAMES

COMPUTER QUARTERBACK
TORPEDO FIRE

THE SHATTERED ALLIANCE
POOL 1.5

ULTIMA

RASTER BLASTER

FLIGHT SIMULATOR.
INTERNATIONAL GRAND PRIX
SARGON It

SHUFFLE BOARD
FIREBIRD

SNACK ATTACK

THIEF

ROACH HOTEL
JABBERTALKY

THE WARP FACTOR

COSMO MISSION
WIZARCRY

Z0RK |

ZORK 1l

SUPPLIES

AVERY TABULABLES
1,000 3% x 15/16
3,000 3% x 15/16
5,000 3% x 15/16.

FAN FOLD PAPER

(Prices F.0.8B. S.P.)
9% x 11 18Ib WHITE 3,000 ct
14 7/8 x 11 181b WHITE 3,000 ct

.69.95
.32.95
120.95

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
27.95
25.95
28.95
29.95
24.95

.24.95

24.95
29.95
24.95

.32.95

24.95
37.95
32.95
32.95

.8.49
14.95
19.95

29.00
39.00

To order or for information call

(213) 706-0333

Modem order line: (213)883-8976

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

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

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

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

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362

*Requires 2-80 Softcard.

1Reg. trademark of Micro Pro International Corp.
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Program Generators

They're not as easy to use
as some advertising copy suggests.

Would you like to be able to tell
your computer what you want it to
do without ever having to learn a
programming language? Well, you
can. You simply tell your computer
what you want in layman’s terms,
and it figures out how to accomplish
your wish and creates a program to
do it.

The software tools that perform
this feat are called program genera-
tors or application generators. (Tech-
nically, a program generator creates a
stand-alone program that you can
list, store, copy, and use. An applica-
tion generator, on the other hand,
generates a software package that is
dependent on the application genera-
tor: to run your generated program,
you use a run-time portion of the ap-
plication generator. In this article, I'll
use the term program generator to in-
clude both kinds.)

The first program generators were
written for mainframe computers
back in the late 1960s. Their purpose
was to increase the productivity of
data-processing departments. Now
several have been announced for
microcomputers and, for the first
time, are being aimed at nonprogram-
mers as well as professional program-
mers,

Photos by Katherine Coker
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George Stewart
Technical Editor

The most heavily and boldly ad-
vertised package is The Last One,
$600 from D.]J. '‘Al’ Systems Ltd.
One typical ad starts out with the
headline “Your prayers have been
answered.” Understandably, the pro-
motion has produced considerable
skepticism and controversy in the
computer community. Another prod-
uct introduced with less fanfare is
Quic-N-Easi, $395 from Standard

www.americanradiohistorv.com

Microsystems Inc. Ill use these two
products as examples in this back-
ground report on program genera-
tors. (For more specifics on each
product, see the text boxes.)

How Program Generators Work

Program generators are problem-
oriented rather than procedure-
oriented. In other words, because the
program generators possess informa-
tion about common programming
problems like keyboard entry, file in-
put/output, and data sorting, they let
you concentrate on the problem
you're trying to solve rather than on
the special computer procedures re-
quired to solve it.

Let’s say you want a program that
creates a mailing-list file on a floppy
disk. First, of course, you must decide
exactly how you want information
stored in that list—even a manual,
paper-based system requires that
much. Do you want to store the
names in alphabetical order or by
member ID? Last name first or vice
versa? What's the longest name and
how many lines are in the address?

You must also specify the exact
steps for inputting and storing names.
You would have to do much the same
thing if you were explaining your
wishes to another person instead of to
a computer. Table 1 summarizes the
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Alspa

PLUS

omputers

colt

Multi-User Hard Disk

SMALL SIZE AND LOW COST

ALSPA full performance, CP/M computers are the smallest
8" drive micro’s around. An ALSPA computer with a 4 MHz
Z80A CPU, 64K of RAM, one or two 8” floppy drives, three
RS-232 serial ports, one parallel port, and one hard disk port
is no larger than most single add-on drives, and weighs only
about 18 Ibs. An ACI-1-can be yours for as little as $1995.00
plus CP/M.

CORVUS** INTERFACE

Standard on all ALSPA computers in a hardware interface
which connects directly to either a Corvus hard disk drive or
a Corvus Constellation**, multi-user hard disk system. OQur
Corvus operation system is easy to install and use.

**Corvus and Carvus Constellation are trademarks of CORVUS SYSTEMS, INC.

WWW ameri

SUPERIOR PERFORMANCE

One demonstration will prove that our compact and durable
ALSPA computers are designed to provide dependable,
powerful computing service. Look at capability and speed
and you'll agree we’re the best value for the dollar.

DEALER INQUIRIES INVITED
- ,
L& Alspa Computer, lnc.]
MORE THAN OUR NAME IS UNIQUE

300 Harvey West Blvd., Santa Cruz, CA 95060 (408) 429-6000
Circle 16 on inquiry card.

*CP/M s atrademark of DIGITAL RESEARCH, INC.

canradiohistorv. com
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Circle 131 on Inquiry card.

Compliment
your

Apple I’
or IBM...

Introductory

COLOR RGB MONITORS
BUY DIRECT!!

$389900

plus $9.50 shipping & handling.

% 13” RGB Color.
%% 8 Colors standard.

¥ 16 Colors on your IBM or
Apple 111,

%% Analog

¥ Up to 80 Characters per line.

¥ 360 Dots per color.
(horizontal resolution)

Apple H11 and IBM customers
please add $29.50 for factory
installed mod board.

MasterCard / VISA / American
Express / Prepaid / C.0.D.

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

® Apple 111 is a registered
trademark of Apple Computer.

Monitors by

I TECD

datafled

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

At a Glance

Name
The Last One

Type
Program generator

Manufacturer

D. J. "Al’ Systerns Ltd.

Two Century Plaza, Suite 480
2049 Century Park East

Los Angeles, CA 90067

{213) 2030851

Price
$600

Format
8-inch or 5Y-inch floppy disks

Language
BASIC

Computer
CP/M systerns, Radio Shack TRS-80 Model
I, Appie ll, Commodore PET

Documentation
Tutorial manuai plus machine notes for
specific computers

Audience
Nonprogrammers who want custorn soft-
ware

At a Glance

Name
Quic-N-Easi

Type
Program generator

Manufacturer
Standard Microsystems
136 Granite Hill Court
Langhorne, PA 19047
(215) 968-0689

Price
$395

Format
8-inch or 5Y%-inch floppy disk

Language
Machine code

Computer
CP/M systems, Radio Shack TRS-80 Model
1]

Documentation

Three-ring binder containing tutorial,
quick-reference card, and prograrnmer’s
reference

Audience

Nonprogrammers who want custom soft-
ware and programmers seeking to speed
programming efforts
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steps you might take in planning your
mailing list.

Now how do you communicate all
this information to a program genera-
tor? If the program generator is to be
useful for nonprogrammers, most of
your work should already have been
done (in the planning phase just de-
scribed). You'll probably communi-
cate with the program generator in
three phases: data description, screen
design, and program procedure.

Data description tells the computer
how many pieces of information
(fields) exist in each logical file entry
(record) and what kind of data goes
into each. Screen design is the ar-
rangement of headings and prompt-
ing messages that the operator will
see on the screen. Program procedure
tells the computer what to do with the
data that is typed in. Data description
and screen design are relatively
straightforward, but the program
design phase is where the program
generator really shows its stuff (or

lack of it).
After you've completed the pro-

www americanradiohistorv com

gram specification, the generator will
take care of the programming details,
asking you for additional information
whenever necessary. Figures 1
through 4 and listings 1 and 2 show
uses of The Last One and Quic-N-Easi
to specify the mailing-list application.

Using an ordinary programming
language, your task is far more in-
volved. The data description, screen
design, and program procedure all
must be coded in computer-language
statements covering a multitude of
details: how to create and initialize a
disk file, input each data item from
the keyboard, write each completed
record to disk, etc. Including steps to
handle errors (keyboard mistakes or
disk problems) is an especially in-
tricate and burdensome task. Instead
of focusing on your problem in lay-
man'’s terms, you must convert it into
technical terms.

Evaluating Program Generators
In your evaluation, you should

look for capabilities in six general

areas: data entry, program logic spec-
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Chieftains range from floppies to this 5%-inch
Winchester hard disk system with 20-megabyte
tape streamer option.

It's available with the new 0S-9 Level [ and 1, multi-user. UNIX comparable
operating system for mainframe-like performance.
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Circle 320 on Inquliry card.

ification, file storage, report gen-
Did you know eration, calculations, and editing con- Description of each member record:
that with venience. Last name (15 letters)

the new Data entry: Getting information Sgs;\é\eamg(éodllegtlt‘es;s)
into the computer, as illustrated in Date of last contact (8 characters as
the mailing-list application previous- mmy/ddlyy)

* ly described, is the bread and butter g:;;e(;ézlse‘?:;;acters)
of program generators. It's the State (2 Ietters)
simplest part of most programs and Zip (5 digits)

yet often the most tedious to pro- General description of program opera-
P sY STEM gram, A good program generator tion:
. should allow easy creation of display 1. Ask operator to type In a record (e.g.,

VERSION forms, the screen layouts that prompt GIRSUEISRSION (0 (i T ).

2. Check all entries tor valldity.
the operator for data. Photo 1 shows 3. Write the information to the disk flie.
4

a typical display form. Ideally, you - Ask 039"‘3‘%" it ":efedﬂflf r:ember
: records to be entered; if there are,

should be able to construct the dis- then repeat step 1.

play form on the screen, not on 5. If not, end the program.

paper, and modify the screen-input

form without modifying the entire wovisllh o3 ofor Eieiig e progIwm

ap Rllcatlo.n program. Chec.ks for in- generator. Numbers in parentheses are
valid entries should be provided auto- | pyasimums for each item.

matically by the program generator.
Program logic specification: How
hard is it to tell the computer what try), you shouldn’t have to take great
you want? That depends on how pains specifying the procedure to ac-
much knowledge is embedded in the complish it. If you do, then you, not
program generator. To take a few the program generator, are doing
minor examples, does the program most of the programming work.

you can write
programsin

Table 1: Details of mailing list to be

generator know what alphanumeric File storage: This is an important

and run themon data looks like (A-Z, a-z, 0-9, ., +, characteristic of program generators,
ALTOS, APPLE, —), or do you have to make up a pro- and it may take some careful study.
COMMODORE, cedure to check the validity of each Does the program generator allow
CROMEMCO, DEC, IBM, entry? both major types of file storage—
INTERTEC, PHILIPS, As a general rule, if an operation is sequential and random access? Se-
OHIO SCIENTIFIC, generically repetitive (such as search- quential access allows you to read in-

RADIO SHACK, TERAK,
TEXAS INSTRUMENTS,
VECTOR GRAPHIC,
XEROX, ZENITH,
and many more...

without change!

ing through a table for a specific en- formation in the same order in which

UPDATE MAILING LIST
[ NENBER 1D LY

(Think about that next time
you want a larger market) fvery Char les
We support systems
software and/or applica-
tions ready-to-run on
APPLE, DEC LSI-IIt,
RADIO SHACK
MODEL II§ & lII§ and ALTOS.

LDATE OF LAST CONTACT ILillr

CMI3M Rfd 1, Box 6888

Hancock BaA 83443
PCD SYSTEMS

P.O.Box 143
Penn Yan, NY 14527
315-536-7428

PRESS <F1) 10 UPDATE THIS RECORD
PRESS (ESC) (1) 10 LEAVE 1T UNCHANGED (CANCEL ALL CHANGES)
PRESS (ESC) (B) TO EXIT FROM THIS PROGRAN

$TM Digital Equipment
TM of Tandy Corp. . , ]
§m U,ofcalvlfor::a Photo 1: A data-entry screen created with Quic-N-Easi.
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OF A GALAXY

OF MULTIUSER
SYSTES ARRIVES...

(1 ——

% =
/\

SIERRA DATA SCIENCES

FFFFFF , California
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Field Field Label A/N/D
|=mmmm=sm RS EEEES g3 131 3

1 LAST NAME Alpha
2 FIRST NAME Alpha
3 MEMBER ID Numeric
4 DATE OF LAST CONTACT Date

5 STREET Alpha

& CITY Alpha

7 STATE Alpha

8 21P Numeric

Figure 1: The data description for the mailing-list program using The Last One.

.. Set pointer to the end of MEMLIST file

using

user < ANY MORE RECORDS TO ENTER >.

labels from MEMLIST

1 s Open MEMLIST file

2

3 .« Keyboard input

4 e Write data to MEMLIST file
3 0 Ask

[ e Terminate pProgram

Field Size

13
10

(2) [

() [

If yes branch to 3

Figure 2: The procedure description for the mailing-list program in the form of a general flowchart using The Last One.

Listing 1: A small part of the BASIC mailing-list program generated by The Last One. The total dialogue required to specify the pro-
gram is not shown. The application specified here is for entering new records only; another program would be needed to update ex-

isting records.

8 CLEAR SQ@Q0:DEFDEBL N:DEFINT R3IONERRORGOTOLOD2Q

? DIM AAS(8)

19 CLOSE:OPEN"D"s 1y "MEMLISTS1%,92
11 FIELD 1415 AS AAS$(1),10 AS AAS(2):,6 AS AAS(3):8 AS AAS(4)+23 AS AAS(3),20 AS

AAS(L)12 AS AAS(7)16 AS AAS(8)

12 RC(1)=LOF(1)+1
13 CLS:X8=0:X?9=0

14 PRINT&®(1+26)y "MAILING LIST CREATION PROGRAM"
15 PRINT&®(&691)y "LAST NAME" sPRINTA(6y12)+ySTRINGS$(13+46) 1PRINTA(6+12)1 3 3LINEINPUTS

$:IFLEN(SS$)<=15THEN17

16 PRINTA(6y12)ySPC(LEN(SS)):GOTO1S

17 LSET AAS(1)=Ss

18 PRINT®(6+4@)s "FIRST NAME" :PRINTA(6353)1 " cccescasae "SPRINTA(SLH1I3) s $3LINEINPUTS

$:IFLEN(S$)<=10THENZ20

19 PRINT®(6+153)+SPC(LEN(SS)):1GOTO18

20 LSET AAs$(2)=S$

it was written. Random access allows
reading, writing, or updating infor-
mation in any order. For applications
that require frequent updates of infor-
mation scattered throughout a file,
random access is almost a necessity.
Some program generators offer a
third kind of file access called indexed
sequential, In effect, your data is
sorted automatically as it is entered.
Instead of referring to data in terms of
arbitrary record numbers, you can
refer to it in terms of filing keys. The
same thing can be accomplished
through random-access files, but you
have to provide the indexing.
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Another important feature is inter-
activity. Do all data files have to be
explicitly named during program gen-
eration, or can the end user specify
files at run time? For example, sup-
pose you have generated a sorting
program. Can the operator enter the
name of the file to be sorted, or does
the generated program have to know
about it in advance? The answer to
these questions will tell you much
about the flexibility of a program
generator,

Equally important, what file struc-
tures are available? Can information
be defined in a hierarchy? In a mail-

www.americanradiohistorv.com

ing list, can a list of family members
be grouped under “member name” or
a list of previous addresses be
grouped under “address”? You can
write powerful applications programs
more simply if the program generator
has built-in facilities for such hierar-
chical data.

Report specification: When it
comes to outputting results, is it easy
to explain your desired report format
to the program generator? You
should not have to go to great lengths
to have headings and subheadings in-
serted at the appropriate positions. If
many columns are to be printed, you
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PRODUCTS FOR THE
APPLE Il COMPUTER

MACRO-88 8088 PROCESSOR BOARD

With MS-DOS  $799 CDN
$699 US

Apple can now run high-speed 16 bit software.

True multiprocessing capability

Interface to expansion memory allows up to 1 Mbyte
of memory to be DIRECTLY addressable using 1 or
more DISKULATORS. Contiguous memory is thus
available for MS-DOS, UCSD PASCAL IV OR CP/M86.
* Supplied with MS-DOS.

* Socket on board for 8087.

Macro assembler for use with MS-DOS available.

DISKULATOR
128k — $795 CDN
$599 US

®.64K/128K MEMORY BOARD FOR THE
APPLE - the MACRO-MACROMEM.
® Disk emulation software for DOS 3.3, PASCAL AND
CP/M - completedisk can be downloaded in 20 seconds!
* EXPANDABLE TO 384K (PIGGY-BACK board).
Special circuitry for low current.
Inter-faces to the MACRO-88 for contiguous memory
for the 8088,
® Information on DISKULATOR can be accessed by the
6502 or 8088 in 4k banks.
The most fiexible and expandable Ram board for the
Apple.
* VC-.-EXPAND and VC-EXPAND 80 for 64k and 128k
boards for Visicalc expansion.

MACROMEM-1
$195 CDN
$139 US

16k memory board for the Apple II.
DOS 3.3 MACRODISK SOFTWARE included.
* PASCAL and CP/M MACRODISK options.

MACROMEM-2

$299 CON
$239 US

32k memory board for the Apple II.

With software for moving DOS into one 16k bank.
Second BASIC language can be loaded into the second
bank.

RAMEXPAND allows overlaying of programs and
storing of large arrays in the memory board - effectively
expanding the Apple memory for Applesoft.

® PSEUDODISK software included.

* VC EXPAND and VC-EXPAND 80 avaitable.

MACRODISK FOR 16K BOARDS

$59 CDN
$49 US

MACRODISK software turns one or more memory
boards into a disk emulator.

Free with all Macrotech memory boards.

® SAVE,BSAVE, RUN, BRUN, and other commands can
be made to/from memory board as if it were a normal
disk.

Speed of transfer typically 2 to 10 times that of a
real disk.

® Equivalent PASCAL and CP/M MACRODISK also
available - Particularly valuable to PASCAL users as
the ‘second’ disk drive in the system can be a MACRO-
DISK - NO NEED TO BUY YOUR SECOND DRIVEN
Pascal Macrodisk automatically set up on boot.

o)
Give More Drive To Your @

VC-EXPAND and VC-EXPAND 80 VISICALC
EXPANSION oftware by Saturn Systems available for
32k, 64k, and 128k memory boards - expansion of array
size and use with 80 column boards.

MACROPRINT Parallel Interface

$175 CON
$139 US

* Paraliet INPUT AND QUTPUT inter face for Apple.
Compatible with Appte software and hardware.
Inverted acknowledge and strobe for printers requiring
them.

Low Res and Hi Res Graphics Dumps.

An all-round best parallel board at best prices.

Many many extra Commands - margin, width etc.

Aliso the most attractive looking!

MACROPEATER - AUTOREPEAT BOARD

$35 CDN
$29 US

Enables autorepeat on the Apple |1,

Press a key, hold down for a second and it will be
repeated until released.

Invaiuable for VISICALC and word processing appli-
cations.

Versions for old and new keyboards.

Simple to install - no wiring!

Compatible with other hardware or software including
keyboard enhancer.

DOSTILITIES
$659 CON
$49 US

Password protection for DOS 3.3 disks.

CATALOG MODS of all sorts - double catalogs, file-
type 1.D. mods etc.

Error instruction modification.

Printer-dump utility.

Editor for EXEC TEXT FILES.

Most valuable general utility for APPLE PROGRAM-
MERS.

Dealer and distributor inquiries most welcome

Apple Il is a trademark of Apple Computer Inc.

CP/M is a trademark of Digital Research Corporation.
MS-DOS is a trademark of Microsoft Consumer
Products Inc.

U.C.S.D. is a trademark of Regents of the University of
California.

® VC-EXPAND is a trademark of Saturn Systems LTD.

MACROTECH Computer Products LTD is also a distri-
butor for:

Quallty Software, Prometheus Products, Continental Soft-
ware, Avante Garde Creations, Saturn Systems, Rocky
Mountain Software, Xebec, A.L.S. etc. etc. and many
more.

Payment may be made by VISA, certified check or money
order.

MACROTECH Computer Products LTD
4116 Grace Crescent

North Vancouver, B.C. V7R481
604-986-7633

MACROTECH Computer Products LTD. is also seeking other designers or manufacturers who are interested in MACROTECH
Producing hardware or software products for the Canadian and international markets for dealer distribution {Considering the
Canadian - U.S. dollar exchange rate this may be the only way for you to get your product to the market effectively in Canada).

MRCROTECH Computer Products Ltd.

Circle 240 on inquiry card.
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shouldn't have to worry about
squeezing them all in. The program
generator should take care of that by
breaking the column headings into
two or more lines, etc.

Calculations: Most applications
will require some calculations on the
data: comparisons between names,
arithmetic operations, etc. Obvious-
ly, you will need to understand the
required operations fully before you

MEMBER ID: ###4é4

LAST NAME: HEHHBHERHEEHEES

DATE OF LAST CONTACT:

STREET:

CITY: #HHHHHHUHHEUHRHEHEHERGY

PRESS <F1>

can explain them to the program gen-
erator. However, you should be able
to enter the necessary operations and
formulas without resorting to com-
puterese. For example, if you want to
update an account balance, you
should be able to accomplish this in a
straightforward manner such as:

NEW BALANCE = OLD BALANCE —
PAYMENT RECEIVED

FIRST NAME:

##/ 48/ 44

HHRHHERRHHEREBHEERHER RSN

STATE: ##

TO UPDATE THIS RECORD

You should not have to resort to for-
mulas like this:

Vli=V2-V3

Editing convenience: This may be
the most important aspect of a pro-
gram generator, since 60 to 80 percent
of programming time is usually de-
voted to maintenance (modification)
of existing programs. Obviously,

HUHHHBHERERE

ZIP: #Huf#és.

PRESS <ESC> <1> TO LEAVE IT UNCHANGED (CANCEL ALL CHANGES)
PRESS <ESC>» <@> TO EXIT FROM THIS PROGRAM

Figure 3: The screen layout for the mailing-list program using Quic-N-Easi. The “§" signs show the size and position of keyboard in-

put fields.

OFFSET FIELD LEN R
"] : ID S 3
i LASTNAME 15 [
2 FIRSTNAME 10 [
& MONTH 2 Q@
4 DAY 2 ?
S YEAR 2 Q
[ STREET 29 13
7 CITY 29 16
a8 STATE 2 16
Q@ 1P 5 16

C DESC
12 D R Y Y
12 = L Y N
53 = L Y N
23 D R Y N
26 D R Y N
29 D L Y N
? = L Y N
7 = L Y N
48 A L Y N
63 D L Y N

JUST FILL MY-EN MU-EN MU~-FL MU-TE PROC

N N GETRECORD
N Y
N Y
Y Y
Y Y
Y Y CHECKDATE
N Y
N Y
Y Y
Y Y

Figure 4: The data descriptions given to Quic-N-Easi. Column abbreviations used are LEN=field length, R=display row,

C=display column, DESC=data description,

JUST =justification (left or right), FILL=character, MY—EN=may enter,

MU —EN =must enter, MU— FL =must fill, MU— TB=must tab, and PROC =procedure associated with this field. As soon as the
operator types in a member ID number, the GETRECORD procedure gets the member record, if it has been written. The
CHECKDATE procedure ensures that the operator enters a valid date as mm/dd/yy.
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Apparal continucs to capand our
line of 1BM PC compatible
products. Buy @ minimum 1M
systemn from any deaier, then look
to Apparat to complete and capand
it. And save about 25% over a
comparable system You will even
find that we've devcloped some
products you can't find from any
other manufacturer o distributor.

1BM compatible add-in and

expansion drives.

« Single and Double sided 40
track drives. Both drives (Tandon
or CDC available) are tutly
supported by P'C DOS version
1.1, and you ¢an mix or match.
Drives arc casily installed in
minutes. Single sided (160 K
$225 each, Double sided (320K)

$315 cach.

« Double sided 80 trach (650K)

andon drive. Easily instatied in

minutes. Requires sottware
palch — $435.
Expansion cabinct for 3rd and
4th drives. Any of the 1BM
compatible drives above are
casily mounted into the
matching case. Power supply
and cabte included $275.
With 2 dual 40's internally and 2in
the expansion cabinet you have
over .2 megabyles of storage on
line and supported by an
unmodificd PC DOS L
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SO YOU CAN DRIVE
YOUR IBM PC
CAFABILITIES WAY

More savings on these add-ons.

¢ Combo Card. Adds parallel
printer, RS 232 asynchronous
communications and clock
calendar functions. Uses only
one slot and includes RS 232
cable — $279.

¢ Clock Calendar Card. Features
seconds, minutes, hours, day of
week, date, month and year.
Battery backup maintains time
and date even when system is
turned off. Software compatible
with PC DOS — $129.

e Prototype Card. 3.5 by 8 inch
wirewrap area holds over 85-14
pin dips — $29.95.

e 64K Byte Hardware Print
Spoolers. Internal spooler
comes with parallel printer
adapter. External version
connects easlly between
computer and printer. Both

Circle 27 on inquiry card.

buffer 32 pages of print output
and are user programmable —
$399.

Add-On Memory Card. Uses 64K
dynamic RAM chips, with parity.
All are expandable to 256K. 64K
— $299, 128K — $399, 192K —
$499, 256K — $599.

Monitors. High quality, reliable,
12 inch green screen. NEC, 20
MHz BW — $195, Amdek, 18 MHz
BW and anti glare — $180.
Printers. A variety of the newest
Epson, NEC and Okidata printers
available. Call for prices.

48K Additional Ram. 27 chips
plug easily into master PC board
— $75.

RGB Color Monitors. Includes
cable and modification to Include
16 colors — Intensity control. NEC
(resolution 690 by 230) — $995,
Amdek (560 by 240) — $899,

i“Appcrdr,lnc.

www americanradiohistorv com

* Prom Blaster. Programs most 4K
to 64K bit 24 PIN EPROMS.
Complete with personality
modules and read/write software
— $149.

¢ Apparat Game Diskette.
Includes blackjack, othello,
matches and spiralgraph —
$24.95.

Apparat will continue to develop

add-on products for your IBM PC.

And Apparat warrants and services

all the products we sell. Call today

to order any of the products listed
here or to find out more
information write Apparat, Inc.,

4401 So. Tamarac Parkway, Denver,

CO 80237, (303) 741-1778. Dealer

inquliries welcome. To order any

product today call

800/525-7674.

iBM PC s a trademark of IBM.

7 N
—

e
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Listing 2: The procedures you must specify using the Quic-N-Easi language for the mailing-list application. In effect, you write this
“program”; however, it is much shorter and simpler than an equivalent program written in an ordinary programming language.
This application uses indexed sequential files and allows you to update existing records.

10t # FUNCTION KEY PROCEDURE

101 PROC KEYQ
101 CLOSE 1
101 SYSTEM
101 END
10! PROC KEY1
101 UNL.OCK ID
10! HOMECLEAR
10! END
100! PROC GETRECORD
1001 IF ID GE 1 AND ID LE 200 THEN GOTO 10010
1001 ERROR "MEMBER ID NUMBER IS OUT OF RANGE: {1 - 2001"
100! CLEAR ID
1001 RESUME
1001 END
100 10010 POSN 1 TO ID
1001 READ 11 10020
1001 GET # FROM 1
1001 LOCK ID
1001 END
100! 10020 UNLOCK ID
100! END ,
2001 PROC LOAD
200: OPEN "MEMLIST"13,97y1: 20010
2001 END
200: 20010 MAKE “MEMLIST"13:97110:15,11 20020
200:¢t END
200: 20020 ERROR “CAN’T CREATE FILE"
200: SYSTEM
200: END b
300: PROC ENTER
300: UNLOCK ID
300: RESTART 1
300: PUT # TO 1
300: WRITE 1: 30010
300: SECURE 1: 30020
300: END
300: 30010 ERROR "ERROR IN WRITING RECORD"
300: CLOSE 1
300: SYSTEM
300: END
I00: 30020 ERROR "ERROR IN SECURING FILE"
300: CLOSE 1
3001 SYSTEM
300: END
400: PROC CHECKDATE
400: IF MONTH LT 1 OR MONTH GT 12 THEN GOTO 40010
400: IF DAY LT 1 OR DAY GT 31 THEN 40010
4001 END
400: 40010 ERROR "ERROR IN DATE FORMAT —-— USE MONTH/DAY/YEAR"
400 CLEAR MONTH
400: CLEAR DAY
400 CLEAR YEAR
400: NEXT MONTH
400: END

50  August 1982 ® BYTE Publications Inc
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THE UN/IQUE CROSS-COMPILER FOR
MICROPROCESSOR INDEPENDENCE

With PLMX you are no longer restricted to any one microprocessor.
PLMX is a flexible cross-compiler that generates code for the 8080,/8085,
Z-80, 1802, 6800/6802/6809, and 9900 microprocessors and exacutes
under TEKDOS*, DOS/50*, CP/M**, and CP/M derivative operating
systems. This flexibility enables you to convert your existing PL/M
libraries into a Microprocessor - Independent Program Library.

i

PLMX implements the structured syntax of PL/M and produces assembly
language source files which can be assembled for ROM-based applications.

And PLMX offers the features you are looking for in a software develop-
ment tool: portability, better program organization, more efficient manage-
ment of large programming jobs and savings in programming time and
money. Protect your software investment, contact Roger Carlson- TODAY.
He'll tell you all about PLMX.

A SYSCON

‘ CORPORATION

4015 Hencock Strest ¢ SanDiego,CA 82110
Phone(714)282-PLMX @ TWX(810)335-1660

* TEKDOS and DOS/50 are trademarks of Tektrontx. Inc
**CP/M Is a trad k of Digital h, Inc

52 August 1982 © BYTE Publications Inc Circie 388 on inquiry card.
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you'd like to use the program gen-
erator to modify your generated pro-
grams, rather than deal with them
directly. Can you change one part of
a program—for example, the report
format or the screen input format—
without having to go through the en-
tire specification procedure again? If
you change the data-file structure,
will this change be automatically
reflected in the programs using that
file? Ideally, changes in one part of a
program or file should be reflected
automatically throughout.

What kind of program is gener-
ated? It varies from one product to
another. The Last One produces a
stand-alone BASIC program. The
BASIC program is intended for use
with your machine’s built-in BASIC
interpreter. Quic-N-Easi produces
format files and procedures that can

Editing convenlence
may be the most
important
aspect of a program
generator.

—_— e —

be executed only by the Quic-N-Easi
run-time package.

Each approach has advantages and
disadvantages. When the final pro-
gram is written in a standard lan-
guage like BASIC, you have more
flexibility in using it. If you know the
programming language, you may be
able to modify the program directly.
On the other hand, programs such as
Quic-N-Easi that use a run-time
module may be considerably faster
and more efficient than BASIC pro-
grams; this applies to both program
development and program use.

Is a Program Generator for You?

Even though a program generator
has all the features I've mentioned, it
still may not be for you. For one
thing, many of the program gen-
erators assume that you know pro-
gramming. Some program generators
require you to learn a specification
language—usually quite simple. Us-
ing such a language will require that
you master at least a few elementary
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Performance Breakthrough...

« « « the CYBERDRIVE for the IBM Personal Computer

13.5 or 27 miillion bytes of disk capacity in a single cabinet with
an integrated mini-cartridge tape for secure data backup.

Setting an exciting new microcomputer standard, the
CYBERDRIVE' combines a full package of features.

It offers new, higher performance levels, with an inte-
grated business-oriented backup device.

As the CYBERDRIVE is made available for other systems,
media transfer is assured regardless of the host hardware or
Operating System.

The CYBERDRIVE slashes the seek time dramatic-
ally—e.g. the usual 5 Megabyte stepper-motor Winchester
disk offers average seek time typically in the range of 100 to
200 milliseconds (incl. head settling).

With the CYBERDRIVE, the average seek time across
more than five times as much data is only 33 milliseconds
(incl. head settling).

This basic speed, coupled with disk cache buffering and
a peak transfer rate of 1 million bytes per second, make the
CYBERDRIVE a performance champ!

The integrated mini-cartridge tapes used for backup of
data allow dumping of (for example) 10 million bytes of data
in about 10 minutes. .. much faster than other tape or floppy
disk backup techniques. Hardware read-after-write error
checking is incorporated in the tape device.

ey

© Copyrigit 1982 by C) inc. AN right reserved.
Prices and specifications subjec! to change without notice.
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...And don’t falil to ask about our superb lineup of serious
business software (also offered in CYBERDRIVE format)
Inciuding:

RM/COBOL? compiler-the micro industry standard.

MBSI* RM/COBOL generali business applications {(derived
from MCBA* minicomputer packages). .. thousands
in use...money back guarantee... source program
license.

CRT!" from Cybernetics (COBOL Reprogramming Tool!)-
Program generator for RM/COBOL to ease pro-
gram development and maintenance . . . an

alternative to a Data Base System.

CBASIC2* & CBASIC86° compilers... for aficionados of a
useful BASIC.

The software is avallable on a variety of industry-standard
Operating Systems including CP/M:-MP/M® (both 80 & -86),
OASIS®, PCDOS, and UNIX. Inquire for specific details and
prices.

ot:
Trademarks 1-Cytemenucs. Inc 2. Ryan-McFarand Corp *1 - Micro Business Sonweare, nc
4. Mn-Computer Busineas Apphcations. inc & Dwprtat Resmerchn. inc & Phese One Systeme. inc 7 - Beil Laboratornes

8041 NEWMAN AVE., SUITE 208
L HUNTINGTON BEACH, CA 92647
® 714/848-1922
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The rather grandiose idea implicit in
the product’s name is that it will be the
last program you ever need to buy. If
that is indeed the case, the reason will
probably be that you give up com-
puting out of sheer frustration with
The Last One.

The Last One is written entirely in
BASIC. It consists of dozens of sepa-
rate program and data files comprising
more than 175,000 bytes of code (on
the Model Il version). In terms of sheer
program size, D. |. ‘Al’ Systems is cer-
tainly giving you your money’s worth.
Of course, programs can't be rated
solely in terms of cost per byte of code.
Far more important is how useful the
code is.

The Last One is a fully menu-driven
system; that means at every stage of its
operation, the screen lists currently
available options. For example, when
you start the program, you see the
main dispersal menu:

Createprogram............... <1>
Modify program.............. <2>
Modify file. .................. <3>
External files................. <4>
BRGUITY S5 o 30 S v m T 6 4 £n <5>
Certify new disk.............. <6>
Returnto BASIC.............. <7>

Each time you select an option, The
Last One must load the appropriate
program and run it. This makes the
system quite sluggish. Most of your
time is spent watching the computer
display the message ''Please
wait...working.” Because of a complex
hierarchy of menus, skipping from one
activity to another (from, for example,
screen design to procedure specifica-
tion) is tortuous if not impossible.

Sample Use

For generating routine data-entry
applications (such as the mailing list
described in the main article), The Last
One is acceptable but cumbersome.
You start by specifying exactly what
information goes into the file. You
assign a name to each field, describe
the field (any characters, numeric
only, or date-format data), and specify
the field size. Having only three data
types puts a larger burden on you to
check data entries for valid informa-

The Last One

tion; often you will need to ensure that
the data falls into a much narrower
category (compare with Quic-N-Easi).
If you make a mistake, you can correct
it by retyping all the information for
the affected field.

After describing the data, you set a
“file pointer,” which determines the
position in the file where input/output
will begin. This is probably the first
place where previous computer knowl-
edge is useful.

Next you specify the program logic
in two steps. Using a “flowchart crea-
tion menu,” you select the desired se-
quence of operations for your pro-
gram. Figure 2 shows the steps used to
program the mailing-list application.
When you're done with the flowchart,
you have a very general description of
the program logic. However, most of
the work is yet to be done.

The next phase is called “coding,”
and it's by far the most tedious. All the
generalities of the flowchart must be
turned into specific procedures.
Wherever you have indicated a branch
(change in program flow), you now
specify the destination of the branch,
referring back to the original flow-
chart. Wherever you have specified
“input from keyboard” in the flow-
chart, you will now be prompted to
design an input screen. The Last One
doesn’'t have a full-featured screen
editor, so you must locate the prompt-
ing fields using row and column
numbers. To change a completed
screen, you must erase it and start all
over.

Wherever you have indicated calcu-
lations, The Last One will ask you to
specify them as formulas. Unfortunate-
ly, you cannot use the field names but
must resort to meaningless symbols
like V1, V2, V3, etc.

Outputting results is similar to key-
board input: you specify the output
format by relating data fields to
various rows and columns on the
screen. The Last One will go through
the entire list of variables in your pro-
gram and ask where each one of them
is to be output. Typically, only a very
few of them are desired as output. This
means much needless effort.

When the generalities have all been
reduced to specifics, The Last One will
generate a BASIC program. The final

result will contain routines to handle
keyboard and disk-related errors. You
will be able to use the program (and
associated data files) independently of
The Last One.

Should you ever want to modify the
program, you'll probably want to use
The Last One again, even if you know
BASIC. The reason is that the
generated program is completely un-
documented. Variable names used
have no meaning, and no explanatory
remarks are embedded in the program.
You can have a copy of the flowchart
included at the beginning of the pro-
gram, but that is too general to be real-
ly helpful in program modification. It's
easy to modify a flowchart, and
generating the flowchart isn't difficult
in itself. The hard part is modifying the
coded program. Rather than changing
a few parts and leaving the rest of the
coding unchanged, you must painstak-
ingly repeat the entire coding pro-
cedure.

Documentation

The instruction manuals are tutorial
and quite readable. One describes the
package in general; the other describes
specifics related to the machine you are
using. The general manual takes you
step by step through a simple mailing-
list application, the best way to get you
into the subfect. However, the manual
is not organized for easy reference. In-
formation is scattered about in dif-
ferent sections, and much information
is too abbreviated.

Summary

The Last One does contain a con-
siderable amount of embedded knowl-
edge. It can generate a great deal of
BASIC code given a few simple com-
mands. Unlike other program genera-
tors, The Last One doesn’t require you
to learn a specification language. It's a
shame that the system isn't faster and
easier to use.

If you are willing to wade through a
tedious maze of menus and specifica-
tion procedures that may take hours,
and if you refuse to learn BASIC or
any other programming language, you
can probably find a use for The Last
One, especially if your application is to
perform simple data storage and
retrieval. . . . G. S.
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the TE55- 1l makes
short work of long problems.

Whenever you can solve
complex problems quickly and
accurately, you're ahead of the

ame. And that’s exactly what the

[-55-11 does for you. By giving
you 112 pre-programmed functions
(like definite integrals), it allows
you to take short cuts without
losing accuracy. You'll accomplish
a lot more in less time which
means increased efficiency.

With our TI-55-11 you can
tackle problems you thought could
only be solved with higher-priced
programmables. You're not only
getting the standard slide rule
unctions but also statistical capa-
bilities. This way you can work
out linear regressions, permuta-
tions and combinations, just to
name a few.

Circle 231 on inquiry card.

The TI-55-11 also gives you
enough programmability to elimi-
nate a lot of repetitive key punch-
ing. Our Constant Memory ™
keeps programs and data on tap,
even when the calculator is turned
off. So once you've entered a
formula, you can simply put in the
variables to get your sorution. The
Liquid Crystal Display shows your

answers in standard, scientific or
engineering notations — clearly
and precise%y.

We also help you get the
most out of your calculator with
the Calculator Decision-Making
Sourcebook. It gives you step-
by-step examples of the best
techniques used for solving mathe-
matical, scientific and statistical
problems. And we've included a
special section on how to program
your T1-55-11.

So next time you're facing
another time-consuming °
problem, cut it down to
size with the TI-55-11.

TeExAs
INSTRUMENTS

© 1982, Texas Instruments Incorporated.
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The instruction manual describes
Quic-N-Easi as ‘"an applications
development language that dramatical-
ly reduces development time and pro-
duces more professional, clearer screen
presentations.” Compared to The Last
One’s hyperbole, this is a refreshingly
modest and accurate description.

To use this product successfully, you
will need to learn some programming
concepts and the Quic-N-Easi lan-
guage. That's going to take a while
(anywhere from a day to a week or
more). But once you've learned it, you
have a tool that really can speed up the
programming of common business ap-
plications. (If you learn the advanced
features, you can go far beyond run-
of-the-mill data entry and retrieval ap-
plications.)

Quic-N-Easi consists of two pro-
grams, the "format builder” and the
“run-time interpreter.” The format
builder lets you describe the data, set
up screen formats, and specify proce-
dures in the Quic-N-Easi language. The
result of this effort is called a format
file and is really your application pro-
gram. The run-time program interprets
the format file and, in so doing, per-
forms the application.

The striking features of Quic-N-Easi
are ease of editing and logical opera-
tion. You work with only three
“modes” or activities while creating a
format file: building a format back-
ground (designing the screen layout),
defining the data fields, and specifying
program procedures. It's simple to skip
from one activity to another without
losing work in either area.

Quic-N-Easi

Sample Use

To generate the sample mailing-list
application (see main article), you start
by defining the screen format. Quic-N-
Easi has a screen editor that makes this
easy: rather than referring to screen
locations with row and column num-
bers, you type the desired information
right onto the screen. Next you locate
operator-entry fields on the screen and
specify what kind of data goes in each.
There are nine categories of data, in-
cluding various combinations of
numbers, uppercase letters, and lower-
case letters. This generous selection
takes much of the burden of data
checking from you during the pro-
cedure specification stage: the com-
puter will automatically ensure that
valid data is entered from the key-
board.

Finally, you specify procedures to be
executed immediately after each field is
entered or after the entire screen form
is filled. Listing 2 shows the procedures
used to generate the mailing-list ap-
plication.

The Quic-N-Easi language is simpler
than BASIC; nevertheless, it is a com-
puter language. If it's your first, expect
some difficulty. One good thing about
this language is that you can always
refer to your data in terms of names
you choose, like ID, STREET, etc.
This is true even when you're specify-
ing calculations to be performed on
these fields. Only for internal calcula-
tions do you have to resort to names
like #50, #NO, and #Bo.

Disk input/output is another strong
point of this product. In addition to se-

quential and random-access files,
Quic-N-Easi offers indexed sequential
files, which enable your file update
programs to operate with exceptional
speed. (See section entitled “File
Storage” page 42.) The mailing-list ap-
plication was programmed using in-
dexed sequential files.

Documentation

The instruction manual for Quic-N-
Easi contains a self-teaching guide and
a programmer's reference section. The
self-teaching guide uses prepared for-
mat files supplied with the software
distribution disk and makes an effec-
tive introduction to the system.
Mastering the system is going to take
quite a while, and the programmer’s
reference section will become useful as
you begin to grasp the principles of
operation. A handy reference card is
also provided.

Summary

Quic-N-Easi will not free you from
the task of programming. To make full
use of it, you will need to understand
fundamental principles of program-
ming—as well as learn the Quic-N-Easi
language. However, once you've
passed these hurdles, Quic-N-Easi
should help you to generate common
business-application programs much
faster than could be done using BASIC
or other programming languages. And
the level of expertise required to create
a given application with Quic-N-Easi is
lower than that required to create the
same application in an .ordinary lan-
guage. . .. G. S.

programming concepts and tech-
niques.

One final point seems obvious but
is often missed: to use a program gen-
erator effectively, you must fully
understand the desired application.
It's no use, for example, trying to
make a program generator produce a

double-entry ledger system if you
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know nothing about accounting.
Even the mailing-list application re-
quires that you have a good under-
standing of the best way to store
data. (How many characters should
be allowed for the name field, address
field, etc?) Manual systems are much
more flexible than computer systems
in these areas; you’ll probably have

to do more specific planning than
you're used to.

One thing's for sure. Using an ap-
plication generator will give you
more appreciation for the work pro-
grammers do. If using a program gen-
erator takes so much effort, think
about what programmers have to go
through.®
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High-Resolution
Sprite-Oriented Color Graphics

You don't need Logo to use sprites
for animation with the illusion of depth.

A funny thing happened on my
way to writing this article. Very rare-
ly do I ever know what BYTE's
monthly theme is when [ am planning
a project. The editors tell me, but |
am always working on so many hard-
ware projects simultaneously that I
can’t keep track. And I sometimes
juggle my project schedule at the last
minute,

This time, three weeks before my
deadline, I told Senior Editor Gregg
Williams that [ was designing a sprite-
graphics interface for August. He re-
minded me that the theme of the issue
was Logo and that my project was a
perfect enhancement to a Logo pack-
age produced by Terrapin Inc. of
Cambridge, Massachusetts.

"What's Logo1” I thought to my-
self, but not wishing to appear com-
pletely ignorant, I took his word for it
and sent my wire-wrapped prototype
board to Leigh Klotz Jr. and Patrick
Sobalvarro at Terrapin. It took them
less than a week to devise ways to

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

Certain figures and diagrams pertaining to the
TMS9918A are reprinted courtesy of Texas In-
struments Inc.

Steve Ciarcia
POB 582
Glastonbury, CT 06033

control my sprite-graphics interface
using the Logo language.

Their help came just at the right
time. Since | was struggling with us-
ing assembly language to draw the
pictures necessary for this article, I
gratefully accepted a copy of the Ter-
rapin MIT Logo language from them,
along with the Logo routines they
wrote to manipulate sprites. Using
Terrapin's software, I quickly came
to understand why Logo and a sprite-
graphics interface are a natural com-
bination.

The key component is
the TMS9918A
Video Display

Processor.

But you don’t have to have Logo to
use the sprite-graphics board. You
can approach this project either as a
versatile color graphics interface that
you can mold to fit your require-
ments or as a sprite-graphics system
for use with Terrapin MIT Logo. In
either case, you will not be dis-
appointed.

The TMS9918A VDP

The key component in this month’s
project is an integrated circuit from
Texas Instruments, the TMS9918A
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Video Display Processor (VDP). This
chip offers features that are not, to
my knowledge, found in any other
graphics system. A summary of its
capabilities is shown in table 1.

The TMS9918A VDP is intended to
be interfaced to a host microproces-
sor through an 8-bit bidirectional
data bus and three control lines. The
VDP’s output is a composite color
video signal, which can be fed direct-
ly into a video monitor or, with the
addition of an RF (radio-frequency)
modulator, to the antenna terminals
of a television set.

Up to 16K bytes of dynamic RAM
(random-access read/write memory)
can be attached directly to the VDP.
This VRAM (video RAM), which
contains the data that defines the
graphics image to be displayed, is
automatically refreshed by the VDP.
The VRAM needs no direct connec-
tion to the host computer.

The host processor interacts with
the 9918A by reading from or writing
to its registers or the VRAM. The in-
terpretation of the data flow is con-
trolled by the states of the three con-
trol lines. The timing of register and
VRAM updates is asynchronous with
the video output; thus the host pro-
cessor can communicate with the
VDP at any time.
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. display resolution of 256 by 192 pixels
. 16 colors, including black and transparent
. supports 16K bytes of separate video memory
. real-time interrupt capability
. 32 sprites for simulation of three-dimensional effects
. composite video output
. four display modes:
a. graphics | (256 by 192 dots—limited color)
b. graphics I (256 by 192 dots—extended color)
c. text mode (24 lines of 40 user-defined characters)
d. multicolor mode (64 by 48 low-resolution positions)
. external video and sync inputs
9. automatic, transparent dynamic RAM refresh

NO s WN -

o]

Table 1: Characteristics of the Texas Instruments TMS9918A Video Display Pro-
cessor integrated circuit.

= L
. L BLACK
— L EXTERNAL VDP INPUT
F 031 BACKDROP (SOLID COLOR)
A 2¢° ° —PATTERNS (CHARACTER-ORIENTED)
0O 1
0
|
-
SPRITES

(OBJECT-ORIENTED)

Figure 1: The TMS9918A’s screen image can be envisioned as a set of overlapping dis-
play planes sandwiched together. Image objects in planes figuratively closer to the
viewer (the top layers of the sandwich) seem to be in front of objects on planes further
away (the bottom layers of the sandwich). The top 32 sprite planes are in front of the
pattern plane, the backdrop plane, and the external VDP (video) plane, which can con-
tain a video image from almost any compatible external source. The 9918A combines
the multiple image sources to form a single composite image.

Distinctive Architecture

The TMS9918A VDP displays an
image on the screen that can be best
envisioned as a set of overlapping dis-
play planes sandwiched together, as
shown in figure 1. This distinctive
graphics architecture makes possible
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the simulation of depth relationships
between animated objects in the dis-
play without the use of complex
hidden-line algorithms.

Image objects in planes figuratively
closer to the viewer (the top layers of
the sandwich) have higher priorities
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of visibility than the planes further
away (the bottom layers of the sand-
wich). When the objects on two dif-
ferent planes attempt to occupy the
same spot on the screen, the object on
the higher-priority plane will be seen
by the viewer. For an object on one of
the lower-priority planes to be visi-
ble, all planes in front of the object’s
plane (the higher-priority planes)
must be transparent at that point.

The top 32 planes are designated
for the display of special graphics ob-
jects called sprites, which I'll explain
shortly. Behind the sprite planes is the
pattern plane. The pattern plane is
used for text and graphics generated
in one of four color-display modes.
This pattern plane works like a con-
ventional single-plane, spriteless
graphics system. The resolution
varies depending on the display mode
selected.

Behind the pattern plane is the
backdrop plane, Its area is larger than
the other planes so that it can form a
border around them. The backdrop is
always either 1 of 15 solid colors or
transparent.

The last, rearmost plane is called
the external VDP plane, which can
allow one 9918A chip to overlay its
display over the output of a second
9918A. But the external VDP plane
could contain a video image from
almost any compatible external
source such as a TV camera, a video-
tape recorder, or another computer
display, as long as the external source
is synchronized to the 9918A's Clock
and Reset/Sync inputs. It might also
be necessary to adjust the signal
voltage levels.

The four image sources (sprites,
pattern plane, backdrop, and external
input) can be combined to create a
single composite image in the 9918A.
In most applications, however, the
9918A’s external VDP input is not
used, and the image is formed from
the pattern, backdrop, and sprite
planes.

What Are Sprites?

A sprite is a graphics object of a
specified pattern appearing on its
plane in a position determined by a
single coordinate pair specifying the


www.americanradiohistory.com

(20)

EXTERNAL VIOEO (VOP}
INPUT

PATTERN OR
MULTICOLOR
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(2b)

SPRITE & o
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SPRITE 2

SPRITE 1 o

SPRITE 0 ‘

=

Figure 2: A possible application for sprites: displaying a graphics image of an automobile driving along a road through hilly country,
past a field containing grass and a single tree, under a sky populated by clouds.

The background, comprising the hills, grass, road, and sky, is “painted” on the pattern plane. Sprites 0 and 1 are set up with pat-
terns representing the tree's foliage and trunk. The sections of the car are drawn using sprites 2 through 5, Finally, three clouds.are
drawn using sprites 6 through 8. Each of the sprites can be made to move smoothly across the screen by continuously changing a
2-byte address pointer in the sprite-attribute table.

As sprites 2 through 5 (the car sprites) are moved past the position occupied by sprites 0 and 1 (the two tree sprites), the VDP selects
the displayed pixel values at each point from the highest-priority plane that is not transparent at that point; therefore our view of the
car is automatically blocked out as it passes behind the tree.

sprite’s location on the screen in the
horizontal and vertical axes. By
changing this one set of coordinates,
the sprite can be moved easily and
quickly across the screen.

Sprites come in two sizes: 8 by 8
pixels (picture elements) and 16 by 16
pixels; they can be expanded to 32 by
32 pixels by using the magnification
feature. Their resolution of move-
ment is one pixel on the 192- by
256-pixel viewing area. Each sprite
plane contains exactly one sprite; all
the plane’s area outside the sprite pat-
tern is transparent. The sprite plane
with the highest priority is identified
as sprite 0, and the one with the
lowest priority is sprite 31.

The ease of programming complex
graphic displays through the use of
sprites is the most significant feature
of the TMS9918A.

Example of Sprite Use

Let’s consider a possible applica-
tion: displaying a graphics image of
an automobile driving along a road

~ through hilly country, past a field

containing grass and a single tree,
under a sky populated by clouds (see
figure 2). Starting from the fore-
ground, we see that there is a tree be-
tween our point of view and the road-
way. Naturally we expect the car to
be obscured by the tree when passing
behind it. And the car should obscure
the background hills wherever it
goes,
This scene is set up on the 9918A as
follows. The background, comprising
the hills, grass, road, and sky, is
“painted” on the pattern plane in a
way similar to the use of any conven-
tional display.

Since the size of the sprites is
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limited and each sprite can be only
one color, it sometimes becomes nec-
essary to use multiple sprites to define
a single entity in the picture. (When
the entity is to be moved across the
screen, all the sprites that form it
must be moved at the same time.) So,
following this plan, sprites 0 and 1 are
set up with patterns representing the
tree’s foliage and trunk. The sections
of the car (front and rear of the body
plus the two visible tires) are drawn
using sprites 2 through 5. Finally,
three clouds (of slightly different
colors) are drawn using sprites 6
through 8. Sprite planes 9 through 31
are left transparent.

Animation Comes Easy

Once the static display has been
established, we can see why sprites
are so useful in animating the display,
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(1a)

L

{1b)

lmﬁ i

Photo 1: A step-by-step illustration of the use of sprites and the concept of plane priority. The yellow turtle (sprite 3) is
programmed to pass from left to right past the green box (sprite 0), the blue box (sprite 1), and the red box (sprite 2). The
transparent pattern plane and backdrop cause the background to be black.

that is, causing parts of it to move.
What would ordinarily be an exten-
sive programming task is handled
almost entirely in hardware by the
9918A.

Unlike spriteless systems, moving
the car does not require that the soft-
ware repaint the entire display pat-
tern. Simply by continuously chang-
ing a 2-byte address pointer in the
sprite-attribute table in VRAM, each
of the sprites can be made to move

smoothly across the screen.

In addition, as sprites 2 through 5
(the car sprites) are moved past the
position occupied by sprites 0 and 1
(the two tree sprites), the VDP selects
the displayed pixel values at each
point from the highest-priority plane
that is not transparent at that point;
therefore our view of the car is auto-
matically blocked out as it passes
behind the tree. Similarly, if the
clouds are different colors (perhaps

white and gray) and made to pass
each other, they will also appear to
pass in front or behind in a pseudo-
three-dimensional view. This hidden-
view capability is provided in hard-
ware and requires no special soft-
ware, unlike conventional graphics
systems.

Additional Examples
Photo sequences 1 and 2 are step-
by-step illustrations of the use of

(2a)

(2b)

Photo 2: Some priorities have been exchanged from photo 1: the shapes have been set up on a new permutation of planes.
The green and red boxes remain sprites 0 and 2, respectively, but the turtle is now sprite 1 and the blue box is sprite 3. The
boxes now overlap in a different order; instead of the sequence green, blue, red, we now have green, red, blue.
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(1c)

The turtle is obscured from view as it passes from left to right past the three boxes, beginning in photo 1b. It is not fully
visible until it emerges again on the right in photo 1d. Since the three boxes reside on sprite planes of higher priority than
the turtle’s plane, the pixel values of the boxes take precedence in being displayed wherever the sprite shapes intersect.

(1d)

Also, the three boxes overlap according to their planes’ priorities.

sprites and the concept of plane prior-
ity. Both examples use four sprites,
but the priorities of the planes used
for each sprite shape are changed to
demonstrate different effects. Three
of the sprites are solid-color boxes,
and one is a shape described as a tur-
tle. The turtle is programmed to pass
fromr left to right past the boxes.

In photos 1a through 1d, the green
box is sprite 0, the blue box is sprite 1,
and the red box is sprite 2. The yellow

turtle is sprite 3. No other sprites are
involved, and the pattern plane and
backdrop are transparent, resulting in
a black background

You'll notice that the turtle is
obscured from view as it passes from
left to right past the three boxes, be-
ginning in photo 1b. Since the three
boxes reside on sprite planes of higher
priority than the turtle’s plane, the
pixel values of the boxes take prece-
dence in being displayed wherever the

sprite shapes intersect. Observe also
that the three boxes overlap accord-
ing to their planes’ priorities. The
green covers the blue, and the blue
covers the red. As for the turtle, it has
the lowest priority and is not fully
visible until it emerges again on the
right in photo 1d.

In photos 2a through 2d, some pri-
orities are exchanged: the shapes have
been set up on a new permutation of
planes. The green and red boxes re-

(2c)

As the turtle (now sprite 1) passes from left to right, it passes in front of the red box (sprite 2) and the blue box (sprite 3),
as shown in photo 2b, but it goes behind the green box (sprite 0), in photo 2c.

(2d)
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Figure 3: The binary coding for an 8-by-8-pixel sprite pattern is stored in VRAM in the sprite-generator table in 8 bytes. Each bit in
the pattern coding corresponds to one pixel in the displayed pattern. Wherever a 1 is stored in a pixel’s pattern bit, the sprite will be
colored; where the bit is a 0, the sprite will be transparent. Each sprite can be only a single color.

Each sprite’s attributes are stored in the 128-byte sprite-attribute table. Each set of attributes takes up 4 bytes. In each set of at-
tributes, the first two bytes set the x,y coordinates of the sprite on the screen, referenced from the screen’s upper left comer. The third
attribute byte contains the sprite’s “name" (actually the low-order bits of the address of its segment of the sprite-generator table), and
the fourth byte defines the sprite’s color, according to the 4-bit color values given in table 2.

—
Hexadecimal
Value

Color

transparent
black
medium green

light green
dark blue
light blue

dark red
cyan
medium red
light red
dark yellow
light yellow

dark green
magenta
gray

white

M MOO MPO® OND NDdBW N=O

Table 2: Four-bit binary codes used by
the 9918A to specify the color of a pic-
ture element or color pattern.
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main sprites 0 and 2, respectively, but
the turtle is now sprite 1 and the blue
box is sprite 3. The first feature of
note is the reordering of the overlap-
ping boxes. Instead of the sequence
green, blue, red, we now have green,
red, blue.

As the turtle (now sprite 1) passes
from left to right, it passes in front of
the red box (sprite 2) and the blue box
(sprite 3), as shown in photo 2b, but
it goes behind the green box (sprite 0),
as we see in photo 2c. The appearance
is that it is passing among rather than
behind the boxes.

Boxes and turtles may not impress
you very much in themselves, but re-
member that no complicated hidden-
line algorithms are needed to deter-
mine pixel precedence. Everything
I've demonstrated is done completely
in hardware on the 9918A. The only
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software computation (other than in-
itially generating the sprites) is to
change a 2-byte x,y coordinate pair to
move the turtle,

There is a restriction, however, on
the number of sprites that may oc-
cupy a single horizontal scan line in
the video display raster: only four
may do so simultaneously. If a fifth
sprite is moved into a position such
that part of its pattern is on the same
line with parts of four other sprites,
the conflicting parts of the lowest pri-
ority sprite of the five will be made
transparent on the display. Also, the
number of the fifth sprite will appear
in the 9918A’s status register.

Structure of Sprites )
There are two basic sizes of sprites:

8 by 8 pixels and 16 by 16 pixels. The

8- by 8-pixel sprite is more often used;
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the binary coding for its pattern is
stored in VRAM in the sprite-genera-
tor table (SGT) in 8 bytes, as shown
in figure 3. The larger 16- by 16-pixel
sprite requires 32 bytes for storage of
its pattern coding.

Each bit in the SGT pattern coding
corresponds to one pixel in the dis-
played pattern. Wherever a 1 is
stored in a pixel’s pattern bit, the
sprite will be colored; where the bit is
a 0, the sprite will be transparent.
Each sprite can be only a single color.

Either size sprite may be enlarged
(magnified) by a factor of 2 under
software control; the magnification
factor (1 or 2) is global, affecting all
sprites, The display produced for the
priority demonstration of photo se-
quences 1 and 2 consisted of 16- by
16-pixel sprite shapes made from 8-
by 8-pixel sprites magnified to be
twice as big as normal.

Each sprite’s attributes (values that
determine the characteristics of color,
coordinate position, and SGT pattern
location) are stored in the sprite-attri-
bute table, or SAT, in VRAM. Each
set of attributes takes up 4 bytes; to
support 32 sprites, the table must be
128 bytes long. To find the storage
location of a particular sprite’s at-
tributes, we merely take the sprite’s
number, multiply it by 4, and add the
result to the base address of the
sprite-attribute table, which is stored
in the 9918A’s register 5.

In each set of attributes, the first
two bytes set the x,y coordinates of
the sprite on the screen, referenced
from the screen’s upper left corner.
The third attribute byte contains the
sprite’s “name” (actually the low-
order bits of the address of the sprite’s
SGT segment), and the fourth byte
defines the sprite’s color, according to
the 4-bit color values given in table 2.

Not Only Sprites

In addition to sprites, the
TMS9918A VDP is capable of consid-
erable graphic feats using only the
pattern plane, which operates in any
of four display modes. Not all modes
use the full 16K-byte memory capaci-
ty that the 9918A is capable of sup-
porting. The display mode and mem-
ory allocation are selected by setting

Photo 3: A Graphics-lI-mode display combined with sprites, showing a
simulation of some analog sensor meters. The pattern plane contains the meter
scales and alphanumeric labeling, while the pointers within the meter scales
are sprites, which are easily moved to represent changes in the measured quan-
tities.

bits in the VDP’s registers. Let’s look
at some of these other methods of
display.

Graphics I Mode

In the Graphics I mode, the screen
is divided up into a grid of pattern
positions arranged in 24 rows of 32
columns: a total of 768 positions.
Each pattern position contains 64 pix-

e
The ease of
programming complex
graphic displays
through use of the
sprites Is the most
significant feature of
the TMS9918A.

els arranged in 8 rows of 8 columns.
The contents of the pattern-generator
table (PGT) in VRAM determine
what is displayed in these pattern
positions, and the pattern-color table
(PCT) defines the colors associated
with them.

In Graphics I mode, up to 256 dif-
ferent patterns can be stored; any one
of these can be used in any of the 768
pattern positions, and each pattern
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can contain two of fifteen possible
colors. The patterns can be alphanu-
meric characters or small sections of a
large display picture, disassembled as
if it were a jigsaw puzzle.

The pattern definition in the pat-
tern-generator table consists of an
8-byte segment of memory; each bit
in the segment corresponds to one
pixel in the 8 by 8 matrix; the first
byte is the top row of the matrix, and
the second byte is the second row,
etc. The colors to be used in a given
pattern are determined by the two
4-bit values stored in the pattern’s
color byte in the pattern-color table;
binary 1s and Os are set in the pattern-
generator table to turn on one color
or the other for each pixel in the pat-
tern.

Graphics II Mode

The Graphics II mode is similar to
the Graphics I mode except that it
allows 768 separate pattern defini-
tions instead of only 256. In addition,
instead of only two colors within
each 8- by 8-pixel pattern block,
Graphics II mode allows two colors
to be defined separately for each byte
in the pattern block, so potentially
sixteen colors could appear in a single
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Figure 4: A schematic diagram of the E-Z Color Graphics Interface. Very few components are needed to connect the TMS9918A to
the computer’s electrical bus; most of the integrated circuits are simply memory components used as the 9918A's VRAM.

block. As you might expect, this
mode uses more memory, potentially
as much as 12K bytes of VRAM.,

By allowing 768 distinct patterns
for the 768 available pattern loca-
tions, the Graphics Il mode equals the
image capacity of the widely used
conventional 256- by 192-pixel dis-
plays. Virtually any scene pictured in
the Apple II high-resolution graphics
mode, for example, can be recreated
on the pattern plane of the 9918A.
With a little additional application
programming to set register pointers
and load the pattern and color tables,
the Graphics Il mode can exactly syn-
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thesize the point- and line-plotting
functions of conventional graphics in-
terfaces. And you still can use the
sprites.

Photo 3 is an example of a Graph-
ics-Il-mode display combined with
sprites, showing a simulation of some
analog sensor meters. The pattern
plane contains the meter scales and
alphanumeric labeling, while the
pointers within the meter scales are
sprites, which are easily moved to
represent changes in the measured
quantities, Since there is no screen re-
writing required to move the dial
pointers, there is absolutely no
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flicker, and the pointer placement is
an easily calculated x displacement.

Multicolor Mode

The Multicolor mode is essentially
a low-resolution graphics mode. In it,
the screen is divided into 3072 blocks,
each measuring 4 by 4 pixels, in a
48-line by 64-column format. The
color of each block can be any of the
fifteen colors or transparent.

Text Mode

In the Text mode, the screen is
divided into a grid measuring 24 lines
by 40 columns of pattern positions,
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The circuit shown is intended for use with an Apple Il computer, with the circuit board plugged into a slot on the motherboard
(usually slot 4), but other versions of the circuit for 5-100-bus computers and the IBM Personal Computer are under development.
The E-Z Color Graphics Interface may also be adapted for use with other computers.

each of which measures 6 by 8 pixels.
The Text mode is intended for display
of alphanumeric characters rather
than graphics patterns. There can be
up to 256 unique character patterns
defined at a single time to fill the 960
pattern positions. The sprite planes
are not available in Text mode. (If
you need both sprites and text simul-
taneously, you can generate character
patterns in the Graphics I mode if you
don't mind a slightly shorter line
length than in the Text mode.)

The character set is stored in the
pattern table in VRAM. Since the
cells measure 6 by 8 pixels, the char-

acters should occupy a 5- by 7-pixel
format to allow some space between
characters. By properly setting the
register pointers, it is possible to have
the table addresses for the character
patterns equal the characters’ ASCII
(American Standard Code for Infor-
mation Interchange) values, which
makes character generation easy.

Use of Memory

While the 9918A project I built has
16K bytes of VRAM, not all modes
use that much. A typical application
that” uses only two colors with 256
unique 8- by 8-pixel patterns and 32

www.americanradiohistorv.com

sprites would take less than 4K bytes
of VRAM. By providing 16K bytes of
VRAM with the 9918A, I found that I
often had room to store four com-
plete displays; the VDP can switch
between them by simply changing
pointers in the registers.

E-Z Color Graphics Interface
Figure 4 is the schematic diagram of
my project for this month, which I
call the Circuit Cellar E-Z Color
Graphics Interface. The design is a
typical 9918A color graphics interface
in that it is interfaced to a microcom-
puter bus with a minimum of compo-
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Photo 4: The Circuit Cellar E-Z Color Graphics Interface; a prototype printed-circuit board is shown. This typical
TMS9918A color graphics interface is interfaced to the Apple Il microcomputer bus with a minimum of components.

AR RS

nents. A prototype printed—ircuit
board is shown in photo 4.

This particular design has been
configured for use with an Apple II,
yet its signals are compatible with
those used in many other computer
systems. If you are willing to add a
40-pin connector and do some hand-
wiring, you can use this board ‘with
some other kind of microcomputer.

The circuit requires an 8-bit bi-
directional data bus, one address line
(typically A0), and the two control
signals Read Enable (CSR) and Write
Enable (CSW). For operation with the
Apple II, these signals are formed by
logically combining the Apple’s DS
(Device Select) and R/W (Read/
Write) lines. The two control signals
are known by different names in
other computer systems, but their
functions are generally compatible,
Two additional lines, INT (Interrupt)
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and Reset/Sync, are shown as
jumper connections. They are avail-
able for various optional enhance-
ments, such as interrupt-driven
animation or synchronization with
external video sources.

By the time you read this article, |
shall have completed the designs for
S-100-bus and IBM Personal Com-
puter versions of the E-Z Color inter-
face. Check with the parts source
given at the end of the article for
availability.

Assembly-Language Sprite Use

As I alluded before, the 9918A is
initialized by loading values into con-
trol bits and address pointers in eight
write-only registers. Drawing and
moving sprites across the screen is
simply a matter of choosing the prop-
er register parameters and changing
the pointers,

wwWw americanradiohistorv com

Listing 1 on page 68 is a program
that demonstrates the routines needed
to display and move sprites, The pro-
gram is written in 6502 assembly lan-
guage to run on an Apple Il computer
equipped with the E-Z Color Graph-
ics Interface, installed in mother-
board slot 4 at hexadecimal address
CocCo.

The first requirement is to initialize
the eight registers and clear the
VRAM. In this example the 9918A is
set to the following operating specifi-
cations: Graphics II mode, external
video input disabled, and 16- by
16-pixel sprites, with selectable mag-
nification to twice the normal size (32
by 32 pixels) under keyboard control.

When the program starts, four dif-
ferent sprites are displayed, as shown
in photo 5. You can change the dis-
play as follows. When you press the
M key, the sprites’ position coor-
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dinates are incremented and the
sprites move. Pressing the O key and
then a hexadecimal digit 1 through F
will set one of the fifteen background
colors or transparency (shown).
Pressing the left- or right-arrow keys
will vary the sprites’ size between 16
by 16 and 32 by 32 pixels.

If you are ambitious, one possible
exercise is to add more sprites to this
program. Photo 6 shows how compli-
cated things get when we have 24
sprites.

Logo Sprite Use

If you don't care to concern your-
self with the intricacies of assembly
language, you may choose to use rou-
tines written in Terrapin’s version of
MIT Logo to control the E-Z Color
graphics.

Terrapin Logo normally uses a sin-
gle video monitor for all its display
functions: text listings and line draw-
ing. The colors available are limited
to the six supported by the Apple’s
high-resolution graphics mode. When
the E-Z Color Graphics Interface is
installed, the regular display screen is
still used for text display and the
regular turtle graphics; the E-Z Color
board must be connected to a second
color video monitor for its display to
be simultaneously visible. Photo 7 on
page 68 shows the two-monitor set-
up. (If you don’t need to see both dis-
plays at once, you could set up a
switch to select the video output of
one source or the other for display on
a single monitor.)

The Logo procedures developed by
Leigh and Pat implement user com-
mands to specify the characteristics of
each sprite; these commands include
SETSHAPE, SETCOLOR, and SXY
(for “set x,y position”). If you like,
you can map out your own sprite
shapes and incorporate them into the
routines, but some predefined pat-
terns, shown in photo 8, are pro-
vided. (People from Terrapin seem to
like turtle shapes.)

The photo sequences 1 and 2 used
earlier to demonstrate sprite planes
were done using a Logo program. For
example, the three boxes (shown in
photo 9) are drawn in Logo using the
following groups of simple state-

ments:
Text continued on page 80

- Photo $: Display of four spn.'.e; produced by the 6502 assembly-language pro-

gram of listing 1. The user can chmge the display in the following ways. Press-
ing the M key causes the spntes 26 move. Pressing the O key and then a hexa-
decimal digit 1 through F sets one of the fifteen background colors or
transparency (shown). Pressing the left- or right-arrow keys varies the sprites’
size between 16 by 16 and 32 by 32 pixels.

Photo 6: The display can get complicated when 24 sprites are visible.
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Photo 7: When the E-Z Color Graphics Interface is installed in the Appie 1, the regular display screen is still used for Ter-
rapin MIT Logo’s text display and turtle graphics; the E-Z Color board must be connected to a second color video monitor
for its display to be simultaneously visible.

Listing 1: Program written in 6502 assembly language to run on an Apple Il computer equipped with an E-Z Color Graphics Interface
installed in motherboard slot 4.

LINE# LOC CODE

0002
0003
0004

0000
0000
0000

1000
1000 A087
1002 A207

LINE

* ws Ws we we we

SLOT = $40

KBD = $C000

KSTRB = $C010

VREG = $C081+SLOT

VDATA = $C080+SLOT
W $1000

~e we we

LDY #$87
LDX #S07

1004 BDC610 INIT1 LDA ITAB,X
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LR EEEEEEEEEERE R R R R R R R AR RRRRRRRRRR R R R RS R R R RRRR SRR R R

*** VIDEO DEMO ***

;SLOT = NO. X 10 HEX
sAPPLE KEYBOARD DATA
;KEYBOARD DATA CLEAR
:VDP REGISTER

;VDP RAM

; PROGRAM STARTING ADDRESS

(AR R 2R R R R ERERE R RS INITIALIZE VDG khkkkhkRhkRkhkhkhkhkkhkhkhkhkkhkhkhkkkk%x

sREGISTER SELECT
; INITIALIZE COUNTER
;LOAD INIT TABLE
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Photo 8: The Logo procedures developed at
Terrapin Inc. provide you with commands
such as SETSHAPE, SETCOLOR, and SXY.
You can map ‘out your own sprite shapes
and incorporate them into the routines, but
some predefined patterns are provided, in-
cluding a box, a rocket, a turtle, and a block.

Photo 9: Each of the three boxes is drawn and placed in position with
only four Logo statements.

Listing 1 continued:

0021 1007 209F10 JSR SREG
0022 100A 88 DEY

0023 100B CA DEX

0024 100C DOF6 BNE INITI1
0025 100E ;

0026 100E ;**************
0027 100E ;

0028 100E A040 LDY #$40
0029 1010 AS900 LDA #$00
0030 1012 209F10 JSR SREG
0031 1015 A2CO LDX #S$CO

0032 1017 A000 NEXF LDY #$00
0033 1019 8DCOCO FILL STA VDATA

0034 101C C8 INY

0035 101D DOFA BNE FILL
0036 101F E8 INX

0037 1020 DOFS BNE NEXF
0038 1022 :

0039 1022 gk xakkid, L TLOAD,
0040 1022 ;

0041 1022 A047 LOOP LDY #8$47
0042 1024 A900 LDA #$00
0043 1026 209F10 JSR SREG
0044 1029 A200 LDX #$00

;WRITE TO VDP
;DECREMENT REGISTER
;DECREMENT COUNTER
sDONE?

CLEAR ALL MEMORY khkhkhkhkhkhkhkhkhkhkhkhkhkhhkhhkhkhkhkkhkkk

;BYTE2 ADDRESS SET UP
;:BYTE1l ADDRESS SET UP
sWRITE TO VDP

; COUNTER HIGH BYTE

s COUNTER LOW BYTE
sWRITE TO VDP RAM

; INCREMENT LOW COUNTER
;LOW COUNTER FULL?

; INCREMENT HIGH COUNTER
;HIGH COUNTER FULL?

SPRITE ATTRIBUTES hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhd

;BYTE2 AT 0700 HEX
;BYTE1l ADDRESS SET UP
;WRITE TO VDP
;INITIALIZE COUNTER

Listing 1 continued on page 70
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Listing 1 continued:

LINE# LOC

0045
0046
0047
0048
0049
0050
0051
0052
0053
0054
0055
0056
0057
0058
0059
0060
0061
0062
0063
0064
0065
0066
0067
0068
0069
0070

0098
0099
0100
0101
0102
0103

102B
102E
1031
1032
1033
1035
1037
1037
1037
1037
1039
103B
103E
1040
1043
1046
1047
1048
104A
104C
104C
104C
104C
104F
1051
1053
1056
1058
105B
105B
105B
105B
105E
1060
1062
1065
1067
1069
106C
106E
1070
1073
1075
1077
107A
107A
107A
107A
107D
107F
1081
1084
1087
108A
108D
1090
1093
1096
1099

CODE

BDCE10
8DCOCO
E8

8A
C910
DOF4

A040
A900
209F10
A200
BDDE10
8DCOCO
E8

8A
€980
DOF4

ADOOCO
CI9CF
D008
20A610
A087
209F10

ADOO0CO
C988
D00A
ADC710
29FE
A081
209F10
C995
DOOA
ADC710
0901
A081
209F10

AD00CO
C9CD

D018

EECE10
CECF10
EED210
EED310
CED610
CED710
CEDA10
EEDB10
2C10C0

LINE
NEXA LDA
STA
INX
TXA
CMP
BNE

LDY
LDA
JSR
LDX
LDA
STA
INX
TXA
CMP
BNE

NEXTS

~e we weo

CBACK LDA
CMP
BNE
JSR
LDY
JSR

khkkkhkkhkkhkkkkhkhkkkkkk

H
H
i
CSIZE LDA
CMP
BNE
LDA
AND
LDY
JSR
ONE CMP
BNE
LDA
ORA
LDY
JSR
H
H
’
MOVE LDA
CMP
BNE
INC
DEC
INC
INC
DEC
DEC

DEC’

INC
JUMP BIT
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kkkkkkkkkk

khkkhkhkkhkhkhkhkk

ATAB, X
VDATA

#$10
NEXA

LOAD SPRITE PATTERNS

#$40
#$00
SREG
#S00
PTAB, X
VDATA

$$80
NEXTS

KBD
#SCF
CSIZE
LOADN
#$87
SREG

KBD
#3588
ONE
ITAB+1
#SFE
$$81
SREG
$#595
MOVE
ITAB+1
#501
#5681
SREG

khkkhhkhkhkhkhkhkhkhkhkhkhhhk

KBD
#$SCD
JUMP
ATAB
ATAB+1
ATAB+4
ATAB+5
ATAB+8
ATAB+9
ATAB+S$C
ATAB+ $D
KSTRB

www americanradiohistorv.com

CHANGE BACKGROUND

CHANGE SIZE

MOVE SPRITES

; LOAD ATTRIBUTE
;STORE TO VDP RAM
;s INCREMENT COUNTER

; TEST COUNTER

;s DONE?

khkkkhkkkhkhkkhkhkhkhkhkkhkhkhkkhkkkkk

;BYTE2 AT 0000 HEX
;BYTEl ADDRESS SET UP
;WRITE TO VDP
;INITIALIZE COUNTER
;LOAD PATTERN BYTE
;STORE TO VDP RAM

;s INCREMENT COUNTER

:TEST COUNTER

;DONE?

;TEST FOR

;"O" KEY

khkhkhkkhkhkkhkhkkhkhhkhkkhkhhhkhkkkkk

INPUT

:TO SET BACKGROUND COLOR
;READ KEYBOARD

;sBYTE1l REGISTER 7

;STORE TO VDP

khkhkhkkhkhkkhkhkkhhhkhkhkhkhhkhhhkkhki

s TEST FOR LEFT ARROW
sMAGNIFICATION X 1

;LOAD REGISTER 1
sMASK 0 ON LSB

sBYTE1l REGISTER 1
;STORE TO VDP

;TEST FOR RIGHT ARROW
sMAGNIFICATION X 2
;LOAD REGISTER 1
sMASK 1 ON LSB

sBYTEl REGISTER 1

; STORE TO VDP

s MOVE?

;TEST FOR

; SPRITEO
; SPRITEO
;s SPRITE]
; SPRITE]
; SPRITE2
;s SPRITE2
;SPRITE3
;SPRITE3

khkhkhkkhkhkkhkhkhkhhhkhkhkhkhkhhhhkhkkk

"M" KEY

up
LEFT
up
RIGHT
DOWN
LEFT
DOWN
RIGHT

;CLEAR KEYBOARD

Listing 1 continued on page 72
Circle 416 on inquiry card. ===p
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Verbatim Datalife™ flexible
disks now cormne in a bold,
new storage box. But more
important, they now come o

you with a five year warranty’

We can give you a war-
ranty this long because we're
confident the way we make
Datalife disks will make
them perform better, last
even longer.

All ()Knur Datalife disks
feature seven data-shielding
advances for greater disk
durability, longer data life.
To protect your data from
head-to-disk abrasion. To
shield your data against loss
due to environmental condi
tions. To insure a longer
lifetime of trouble-free data

recording, storage and
retrieval.

Every Daalife disk is
extensively tested under the
most extreme conditions.
Critically-certified to be 100%
error-free. Assuring you an
added marqin of perfor-
mance, no matter what the
operating conditions.

And we back it up with
a five year warranty. Five
times longer than the in
dustry standard. Because
Verbatim is the standard
of excellence.

For flexible disks you
can depend on-a lotlonger

call [S{()()] 538-1793.
In California, or outside
the US. call (408) 7377771

collect for the name of vour
\erbatim dealer.

If you want longer data
life, keep all your data on
Verbatim Datalife. Our name
is the promise. Our warranty
is the proof.

Datalife
5" Deatalife

oMo

Verbatim

Heres the mostexciting part of

Verbatim's new packaging.

1 "L_:L’

4. 1982 Vertsum Corps. Dawlife 1 a trademark of Vertanm Conp

“See Verbaim's warranty pol

icy for Jetals
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Listing 1 continued:

LINE# LOC CODE

0104
0105
0106
0107
0108
0109
0110
0111
0112
0113
0114
0115
0116
0117
0118
0119
0120
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0133
0133
0133
0134
0134
0134
0134
0135
0136
0136
0136
0136
0137
0137
0137

109C
109F
109F
109F
109F
109F
10A2
10A5
10A6
10A6
10A6
10A6
10A9
10AC
10AE
10B1
10B3
10B5
10B7
10BA
10BC
10BD
10C0O
10C1
10C3
10C5
10C6
10C6
10C6
10C6
10C7
10C8
10C9
10CA
10CB
10CC
10CD
10CE
10CE
10CF
10D0
10D1
10D2
10D3
1004
10D5
10D6
10D7
10D8
10D9
10DA
10DB
10DC
10DD
10DE
10DE
10E0
10E2
10E4

4C2210

8DC1CO
8CC1CO0
60

2C10CO
2C00CO
10FB
ADOOCO
29F0
c9cCo
F006
ADO0CO
290F

FF80
8080
8080
8080

LINE
JMP LOOP sJUMP TO START
H
;Rkkkkkkt®  CSTORE VIDEO REGISTERS *AXAAAxhtddahahahhhhhhdks
SREG STA VREG s STORE BYTEL
STY VREG s STORE BYTE2
RTS ’ : RETURN
;************* LOAD KEYBOARD INPUT ARk nhnhkhknhhhhhhhrhrhnsd
LOADN BIT KSTRB ;CLEAR KEYBOARD
WAIT BIT KBD s TEST KEYBOARD
BPL WAIT ;IS KEY PRESSED ?
LDA KBD
AND #SFO0 ;TEST IF NUMERICAL INPUT
CMP #$CO
BEQ LETER
LDA KBD
AND #SOF ;MASK OFF HIGH NIBBLE
RTS ; RETURN
LETER LDA KBD
CLC
ADC #$09 ; CONVERT INPUT TO HEX VALUE
AND #SOF ;MASK OFF HIGH NIBBLE
RTS ; RETURN
;************************ TABLES *#%
ITAB .BYT $02,$C2,501,580 ;INITIALIZE TABLE
.BYT $01,$0E,$00,$01
ATAB .BYT $40,$60,500,503 ;SPRITE 0 ATTRIBUTE
.BYT $60,$60,504,507 ;SPRITE 1 ATTRIBUTE
.BYT $40,$80,508,S0B ;SPRITE 2 ATTRIBUTE
.BYT $60,$80,$0C, SOF ;SPRITE 3 ATTRIBUTE
3
PTAB .DBY $FF80,$8080,$8080,$8080 ;SPRITE 0 PATTERN
Listing 1 continued on page 76
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RCA Microboards
speak your language.

Write 100 percent of
your code—including
I/0 control statements—
in high-level language
for most applications.

These six languages have been tai-
lored especially for RCA CMOS micro-
processors and Microboards.

BASIC 1.

e Compiler/interpreter.

® Develop program using interpreter
and compile for code compactnessin
target system.

BASIC 2,

e Extended BASIC interpreter with uP
I/O control statements.

RCA Solid State headquarters: Somerville, NJ. Paris. London. Hamburg. Sao Paulo. Hong Kong.

Micro Concurrent

PASCAL

e Floating point math, string variables,
multi-dimensional arrays.

BASIC3.
® ROM-BASIC interpreter runs on low-

cost Microboard Development Systems.

® Run-time, auto-start interpreter ROM
option available (also for BASIC 2).
Micro Concurrent PASCAL!
® Forreal-time multi-tasking 1802 and
Microboard applications.
e Cross-compliers available for most
computers.
¢ ROM-able 1802 p-code interpreters,
with and without floating point.
® Ajiso available on CompuServe time-
sharing service.
PLM-1800.
® 1802 microprocessor dialect of PL-1.

PLM-1800

¢ Structured language.
® Runs on RCA development systems.

MACROASSEMBLER.
® Nested macro capability lets you de-
fine your own instructions.
® Parameter substitution.
¢ Conditional and repetitive assembly.

In plain English: whatever your uP or
Microboard application, we've made it
easier than ever to program.

You can get started now with one of
our development systems. The price of
the low-cost system is only $499**

Contact any RCA Solid State sales
office, representative or distributor. Or
call (800)526-3862.

*Tradename of Enertec, Inc.
“*Optional U.S. distributor resale.

Circie 355 on inquiry card.

MACRO-

ASSEMBLER

.—=0ld Reliable”..

nea

_——

| 4 |
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COMPUVIEW’S CP/M-86 GIVES YOU WHAT IBM CAN'T

Increased
Productivity

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

We Don’t Lock You In

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

Feature

Horizontal Scrolling
ScreenLine Editing

EmulatePopular Terminals
‘Smart’CRT Functions
Read/Write IBMMSDOS Disks
Serial File Transfer
SupportNon-IBMHardware
MenuDriven Configuration
Programmable Function Keys
StatusLine

SerialandParallel Printers

File Capacity

PageControl ........... A

Compare CompuView with IBM CP/M-86

Compuview

........... Yes

CP/M-86forIBMPC ....... $285
QuadDensity Drive Version . $350
Winchester DiskVersion . . . . $425

ManualOnly ............. .$20
VEDIT-86 WithAbove
Purchase ................ $125

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

782K for
your IBM PC

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

two externally as drives C and D.

better than IBM's.

No Software Shortage
Most CBASIC programs will run perfectly
with our CP/M-86 and CBASIC-86. Even
most programs compiled with CBASIC
8080 will run with CBASIC-86. And
Pascal-MT is available too. Remember,
we emulate most CRT terminals.

V-COM DISASSEMBLER
Labels, ASCII, Exceptional Speed

No other Z80 CP/M disassembler produces understandable
source code as quickly as V-COM. It is INTEL and ZILOG
compatible, and features easy to read code with a cross refer-
ence table. Best of all, it can create source code with user
defined labels, storage areas and ASClI strings. V-COM s ex-
ceptionally fast and can disassemble a typical 12K .COM file
into a 76K .ASMfile, containing 7500 lines of source code, and
a 33K cross reference file in under two minutes with 8" SD
floppies. (About five times faster than others).

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

CBASIC-86 .. ..
PASCAL-MT-86

Requires CompuView CP/M-86.
Easytoinstall. ............ $450

Complete external drive expansion
with 1.5 Mbyte capacity

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

PRRETIGDNIT 545w (5N oty bivsot Libahoned . oy $12

8086 SOFTWARE

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

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

Bootable CP/M-86disks forpopular S-100computers . .Call
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The newest generation VEDIT combines
sophisticated program development editing
withuseful word processing features and new

CP/M =
pevritd powerful ‘TECO’ like macros.
FULL SCREEN EDITOR

User Oriented

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

Performance

Exceptional speed and true ‘what you see is what you get’ full screen editing with a convenient array of cursor movements
and editing functions. Edits files up to one disk in length, and holds up to 45K of a file entirely in memory. You can insert
a specified line range of another file anywhere in the text, and change disks in the 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 struct-
ured languages such as Pascal, ‘C’ and PL/l. Other features for assembly language, Fortran and Cobol.

Word Processing

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

Hardware Support

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

New Macros

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

Ordering

Please specify your microcomputer, video board or

the CRT terminal version, 8080, Z80 or 8086 code, IBM * Apple Il Softcard * TRS-80 Il and | * SuperBrain
and disk format. Zenith ZB9 * HP-125 * Xerox B20 * Cromemco
MorthStar * DEC VT180 * Televideo * Altos

VEDIT - Disk and Manual Vector * Micropolis * MP/M * CP/M-86 * MSDOS
For80800rZB0 ....ovviiiiieeennannnns $150

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

ManualOnly .........cooviiiiiiiinnneinnnn. $18

VISA and MASTERCARD

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

Dealers - You can now carry VEDIT (313) 996-1299

and V-COM on consignment.

e, GOIMpPpUYIeW

Compuser, Inc s 2 wademark of Microsok  TRS-80 & 2 trademark of Tandy Corporstion [BM Personal

(o i s b e PRODUCTS, INC.
MAINFRAME FEATURES FOR MICROCOMPUTERS

Circle 110 on inquiry card.

www americanradiohistorv com
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Listing 1 continued:

LINE# LOC

0142
0142
0142
0142
0143
0143
0143
0143
0144
0144
0144
0144
0145
0146
0146
0146
0146
0147
0147
0147
0147
0148
0148
0148
0148
0149
0149
0149
0149
0150
0151
0151
0151
0151
0152

10E6
10E8
10EA

10EC
10EE

10F0
10F2
10F4
10F6
10F8
10FA
10FC
10FE
10FE
1100
1102
1104
1106
1108
110A
110C
110E
1110
1112
1114
1116
1118
111A
111C
111E
111E
1120
1122
1124
1126
1128
112A
112C
112E
1130
1132
1134
1136
1138
113A
113C
113E
113E
1140
1142
1144
1146
1148
114A
114C
114E
1150
1152
1154

CODE

8080
8080
8080
80FF
FFO1
0101
0101
0101
0101
0101
0101
O1FF

FF80
879F
9880
8083
8380
8098
9F8F
80FF
FF01
F1F9
1919
31F1
F139
1919
F9F1
O1FF

AA55
AA55
AA55
AA55
AA55
AA55
AA55
AAS55
AA55
AA55
AA55
AAS55
AA55
AA55
AA55

'AASS

AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA

LINE

“e

e

e
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.DBY

.DBY

.DBY

.DBY

.DBY

.DBY

.DBY

.DBY

.DBY

.DBY

.DBY

.DBY

.DBY

.DBY

$8080,$8080,58080, $80FF

$§FF01,$0101,$0101,50101

$0101,$0101,$0101, SO1FF

$FF80,$879F, $9880,5$8083

$8380,$8098, S9F8F, $80FF

$FF01, $SF1F9,$1919,$31F1

$F139,$1919,$F9F1, SO1FF

$AAS55, SAAS55, SAAS55, SAASS

$AAS55, SAAS55, $AAS55, SAASS

$AAS55, SAAS55, SAAS5, SAASS

$AAS55, SAA55, $AAS5, SAASS

SAAAA, SAAAA, SAAAA, SAAAA

SAAAA, SAAAA, SAAAA, SAAAA

SAAAA, SAAAA, SAAAA, SAAAA

www americanradiohistorv com

;16 X 16 PIXELS

;32 BYTES / SPRITE

;SPRITE 1 PATTERN

;SPRITE 2 PATTERN

:SPRITE 3 PATTERN

Listing 1 continued on page 78
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- JdldRy OF
- £6aGUReS

A GALAXY of features makes the LNW8bD a
remarkable computer. As you explore the
LNWS80. you will find the most complete,
powertul. ready to run. teature-packed per-
sonal and business computer ever made into
one compact solid unit.

MODEL | COMPATIBILITY - The LNWS8O is
fully hardware and software compatible with
the Model I. Select fromauniverseof hardware
accessornies and software - from VisiCalc™ to
space games, your LNW80 will launch you
into a new world of computing.

FULLY LOADED - A tull payload includes &n
on-board single and double density disk
controller for 5 %™ and 8" single or double
sided disk drives. RS232C communications
port, cassette and parallel printer interfaces
are standard features and ready to go. Ali
memory is fully installed - 48K RAM. 16K
graphics RAM and 12K ROM complete with
Microsoft BASIC.

QUALITY CONSTRUCTION - Instrumenta-
tion quality construction sets LNW80 com-
puters apart ffom all the rest. Integrated inta
fhe sieek solid steel case of the LNWS8O is 3
professuonal 74-key expanded keyboard that
includes a twelve key numeric keypad.

HIGH RESOLUTION GRAPHICS & COLOR
The stunning 480 X 192 resolution gives you
total display control - in color or black and
white. The choice of display formats is yours:
80.64.40 and 32 columns by 24 or 16 lines in
any combination ot eight colors

PERFORMANCE - Lift-oft with-a 4MHz Z80A
CPU for twice the performance. The LNWS80
outpertorms all computers in its class

Our down to earth price won't send you into
orbit

LNW Research Corp

2620 WALNL| | stin, CA, 92680
P 6] S8 f 344- 5144

Circle 232 on Inquiry card.
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Listing 1 continued:

LINE# LOC CODE LINE

0159 1156 AAAA .DBY SAAAA,SAAAA,SAAAA, SAAAA
0159 1158 AAAA
0159 115A AAAA
0159 115C AAAA
0160 115E

0161 115E . END

-

ERRORS = 0000 <0000>

SYMBOL TABLE
SYMBOL VALUE

ATAB 10CE CBACK 104C CSIZE 105B
FILL 1019 INIT1 1004 1ITAB 10C6
JUMP 1099 KBD C000 KSTRB CO010
LETER 10BD LOADN 10A6 LOOP 1022
MOVE 107A NEXA 102B NEXF 1017
NEXTS 1040 ONE 106C PTAB 10DE
SLOT 0040 SREG 109F VDATA COCO
VREG CO0C1 WAIT 10A9

END OF ASSEMBLY

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

A complete line of monitors with
these outstanding features.

* 9" and 12" models
e Green or white

phosphor

® 80%24 character
display

e High resolution-800
lines, non-glare CRT

e 1 year warranty!

HIGH PEWFORMANCE

Dealer Inquiries
Invited

Pi-1ech Limited Q.1 Distributors

2 Douglas Pike 18720 Oxnard
Smithlield, R1 02917  Tarzana. CA 91356
(401) 231-2080 (800) 423-5886
TWX 710-381-8788 I CA(213)996-2252

78  August 1982 © BYTE Publications Inc Circle 329 on Inquiry card. Circle 268 on Inquiry card. ammp
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MICRO-SCI IS IN THE GAME FOR ALL THE APPLES...

.WITH A FULL HOUSE OF 5% DRIVES

Micro-Sci has three disk drives and two
controllers so you can configure your Apple it ™ or
Apple Hl Plus™ system to fit your individual budget
and pertormance requirements.

THE FIRST ACE— A2

The new A2 is the price/compatibility substitute
for the Disk 11 infended as the second drive on
an existing controller, or as a fult A2 subsystem.
The A2 drive or A2 subsystem is an ideal choice
when the drives will be primarily used for
entertainment or prepackaged software programs.

THE SECOND ACE—A40

The A40 is a price/performance alternative to the
Disk Il. With 40 fracks, you get an odditional 20K
bytes, and foster track-fo-frack access. The A40 is
intended for use in dedicated DOS, CP/M and
Pascal applications, ond as a companion drive for
the A70. The A40 is Micro-Sci's most cost-effective

disk subsystem for the Apple lis.
THE THIRD ACE—A70

The A70 is the price/capacity alfernative.

At over a quarter million bytes per drive, the A70
has the capacity of two Disk lis or an eight-inch
floppy, but costs only slightly more than a single
Disk 1. One A70 supports a DOS file as large as
270K, o CP/M fite up to 254K, and 560 blocks
in Pascal.

THE PRIR— MICRO-SCI'S CONTROLLERS

The A2 comes with @ unigue new controller.
This controlier supports any combination of A2s or
Disk ils, you have complefe flexibility.

The A40 ond A70 share a common confroller.
Mix A40s and A70s in any fashion, one A40 with
one A70, two A40s or two A70s —all on the
same confroller.

You can have a Disk |l or A2 confrolier with

U-SCI

MICRO-SCI

Disk Il or A2 drives and still add an A40 or A70
subsystem. That's full system-level compatibility.
THE PAT HAND

Versatility, reliobility, capability are ossured
when choosing Micro-Sci. Pick the drive, pick the
controller, pick the capacity and function. Whatever
your need, DOS 3.2, 3.3, Pascal, CP/M, games or
pre-packaged software, Micro-Sci has the drive.
Start wherever you choose with the knowledge
that you can expand without concern. All Micro-Sci
products are backed by a full 120-day warranty
(parts and tabor).

Our complete line of Apple compatible products
makes us the dealers choice. We're always looking
for good dealers.

International dealer inquiries:
International Markets Co., Telex: 69-6191.
TELEX CO LSA

17742 IRVINE BOULEVARD » SUITE 205 « TUSTIN, CALIFORNIA 926B0 « 714/731-9461 « TELEX: 910-346-6739

*APPLE Il, APPLE Il PLUS

“DISK It

MICRO-SCI IS A DIVISION OF STANDUN CONTROLS, INC.

APPLE, APPLE Il AND DISK Il ARE REGISTERED TRADEMARKS OF APPLE COMPUTERS, CUPERTINO, CALIFORNIA
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Text continued from page 67:

TELLO

SETSHAPE :BOX
SETCOLOR :GREEN
SXY 20 20

The first command specifies that
sprite 0 is being addressed. The sec-
ond tells Logo to use the predefined
box pattern, while the third says that
the sprite is to be colored green (re-
member, the rest of the sprite plane
will be transparent). Then the fourth
command states that the sprite is to
be drawn at coordinate 20,20.

Now, to add the blue box as sprite
1 at x,y coordinates 12,12,

TELL 1
SETSHAPE :BOX
SETCOLOR :BLUE
SXY 1212

Finally, to draw the red box as
sprite 2 at position 5,5.

TELL 2
SETSHAPE :BOX
SETCOLOR :RED
SXY 5 5

A turtle can be drawn simply by
using a similar procedure substituting
the command SETSHAPE :TURTLE.

At this writing, Terrapin MIT Logo
does not support turtle velocity
(automatic constant movement ac-
tuated by the commands SETSPEED
and SETHEADING) as does the Logo
package available for the Texas In-
struments TI 99/4A microcomputer,

but a future version of Terrapin’s
product may do so.

In Conclusion

The TMS9918A Video Display
Processor has many more capabilities
than I have room to write about here,
and my examples of a few boxes and
turtles are an inadequate demonstra-
tion of the powerful combination of
the E-Z Color Graphics Interface and
Terrapin MIT Logo. I am certain that
you can fully appreciate them only by
observing a dynamic display and see-
ing how few commands are needed to
create it.

I don't usually get excited over
mega-bit-width processors or super-
high-level languages. What does ex-
cite me, however, is taking one of my
projects hot off the soldering iron and
seeing it operate so easily in
synergism with someone else’s work.
After seeing the graceful mating of
the E-Z Color Graphics Interface with
Terrapin MIT Logo, I can’t help but
be excited about other sprite-graphics
applications.

Next Month:
Build the MicroVox text-to-speech
voice synthesizer.®

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 1,
covers articles that appeared in BYTE from
September 1977 through November 1978. Ciar-
cia’s Circuit Cellar, Volume II, contains articles
from December 1978 through June 1980. Ciar-
cia’s Circuit Cellar, Volume llI, contains the ar-
ticles that were published from July 1980
through December 1981.

st of Ciarca

e complet
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Parts Source
The following products are available from:
The Micromint Inc.
917 Midway
Woodmere, NY 11598
telephone: (516) 374-6793
(for technical data)
(800) 645-3479
(orders only)

Apple Il plug-compatible E-Z Color Graph-
ics Interface, provided with user manual, |
sample programs, and TMS9918A refer-
ence manual.

Amnbled andtested. ........... $175 |

Terrapin MIT Logo for the Apple II; re- |

quires 48K-byte user memory and one

- floppy-disk drive.
OnWSBemMJJM Cd!fwm|

S-IMMMPMM Conwutwva-
sions of the E-Z Color Graphics Interface
pinmed Call for price and availability.

_'Pm.mcmu-pmm the U.S. Foreign
orders add $8 for shipping. Residents of the

state of New York please add 7% sales tax.

New!

TExAs INSTRUMENTS

INCORPORATED
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Converts numbers between
Fifteen sets of parentheses avallable at each of four
Erocesslng levels.

ogical functlons AND, OR, EXCLUSIVE OR and SHIFT
operate bit by bit on OCT or HEX numbers.

Unisource Electronics has committed to buy Ti's initial
roduction of this unique product.
imited! Order now.

Tl LCD Programmer.

Hexadecimal and Octal Calculator/Converter.

The brand new tlit-top TI LCD Programmer can save you
hours' of work. It was designe
problems you do, and has features that make it |deally
suited for applications In computer programming,
debugging, repalr and digital logic design.

o Performs arithmetic in any of three number bases — OCT,

* [nteger, two's complement arithmetic in OCT and HEX.
* One's compiement capablll% In OCT and HEX.
L]
L]

CT, DEC and HEX.

specliflcally for the

Availability Is

15-Day Free Trial.

The best way to evaluate the Tl LCD
Programmer is to try it yourself — on the
job — for 15 days. If you're not 100%
satisfied, simply return it for a full refund.
Order now by calling toll-free:

1-800-858-4580
In Texas call 1-808-745-8835
Lines open 8 am to 6 pm CST

and Visa or MasterCard number and we
will charge the tax deductibie* $75.00
purchase price, plus $2.00 shipping and
handling (Texas residents also add 5%
sales tax) to your account, Or send your
check or money order to:

Unisource Electronics, Inc.
P.O. Box 64240 ¢ Lubbock, Tx. 79464

|
|
|
|
|
|
|
|
|
: Just give us your name, shipping address
|
|
|
|
|
|
|

Circle 414 on inquiry card.
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2200 SERIES

5~

DUAL TRACE OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Introducin

From the worid’s most
respected name in oscii-
loscopes: a new scope,
pius a new direct order
number, that finally
makes it practical to put
Tektronix quaiity on your

bench...at work or home.

Among professional en-
gineers and technicians
there is no substitute for the
performance and reliability
of Tektronix oscilloscopes.

Now, for the firsttime,
Tektronix is offering an ad-
vanced scope at an un-
precedented low price —
and has a direct order line
that lets you get your order
processed today!

The scope: the 2213.
Its radical new design
brings you Tektronix
quality for well below
what you would pay for

lesser-name scopes.

The 2213's practical de-
sign includes 65% fewer
mechanical parts, fewer
circuit boards, electrical
connectors and cabling.
Result: a lower price for you
plus far greater reliability.

Yet performance is pure
Tektronix: there's 60 MHz
bandwidth for digital and
high-speed analog circuits.
The sensitivity for low signal
measurements. The sweep

speeds for fast logic families.

A complete trigger system
for digital, analog or video
waveforms. And new high-
performance Tektronix
probes are included!

2213 PERFORMANCE
DATA

Bandwidth: Two channels,
dc—60 MHz from 10 V/div
to 20 mV/div. (50 MHz from

a direct line
to a 60 MHz Tektronix scope
built for your bench!

2 mV/div to 10 mV/div).
Sweep speeds: Sweeps
from0.5sto50ns (to 5
ns/div with X10 mag).
Sensitivity: Scaie factors
from 100 V/div (10X probe)
to 2 mV/div (1X probe). Ac-
curateto + 3%. Ac ordc
coupling.

Delayed sweep meas-
urements: Standard
sweep, intensified after
delay, and delayed.

(Need dual time-base
performance and timing
accuracy to * 1.5%? Ask
about our 2215-priced at
$1400.)

Complete trigger system:

Modes include TV field,
normal, vertical mode, and
automatic; internal, exter-
nal, and line sources,; vari-
able hoidoff.

Probes: High perform-

ance, positive attachment,
10-14 pF and 60 MHz at the
probe tip.

The price: Just $1100
complete*. Order direct
from Tektronix Nationai
Marketing Center. Phones
are staffed by technical
people to answer your
questions about the 2213,
Your direct order includes a
15-day return policy and full
Tektronix warranty.

Now it's easier than
ever to get your hands on
a Tek scope!

ORDER TOLL-FREE

800-547-1845

Ask for Dept. A0328

(In Oregon, Alaska and
Hawaii: 1-503-627-5402
collect.) Lines are open
from 8 am EST to 5 pm PST.

*Price FO.B.. Beaverton, OR.

Copynight© 1982 Tektronix, InC. All nghts reserved, 121

www americanradiohistorv com

Tektronix:

COMMIT TED TO EXCELLENCE
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UNPLOT RE M

m

Introducing the
Sinclair ZX81.
If you're ever

going to buy a personal AR B |y

computer, now is the time =
todoit. B

The Sinclair ZX81
is the most powerful, yet
easy-to-use computer
ever offered for any-
where near the price: :
only $99.95* completely assembled

Don't let the price fool you. The ZX81 has
just about everything you could ask for in a per-
sonal computer.

A breakthrough in personal computers.

The ZX81 Is a major advance over the origi-
nal Sinclair ZX80 —the first personal computer to
break the price barrier at $200.

In fact, the ZX81's 8K extended BASIC offers
features found only on computers costing two or
three times as much.

Just look at what you get:

s Continuous display, including moving graphics

Sinclair technology is also available In Timex/Sinclair computers
under a license from Sinclair Research Ltd.

GRAPHICY

8 Multi-dimensional
string and numerical arrays
® Mathematical and scien-
tific functions accurate to
8 decimal places
® Unigue one-touch entry
of key words like PRINT,
RUN and LIST
® Automatic syntax error
detection and easy editing
\ ® Randomize function
useful for both games and serious applications
= 1K of memory expandable to 16K
s A comprehensive programming guide and
operating manual
The ZX81 is also very convenient to use. It
hooks up to any television set to produce a clear
32-column by 24-line display. It comes with a
comprehensive programming gmde and oper-
ating manual designed for both beginners and
experienced computer users. And you can use
a regular cassette recorder to store and
recall programs by name.
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Order at no risk.**

We'll give you 10 days to try out the ZX81. If These numbers are for orders only. If you just
you're not comﬁletely satisfied, just return it to want information, please write: Sinclair Research
Sinclair Research and we’'ll give you a full refund. Ltd., 2 Sindlair Plaza, Nashua, NH 03061.

And |f you have a prObIem Wlth your ZX81' ;;IEuEs:‘r:gsnar;g and handling. Price includes connectors for TV and cassette, AC adaptor, and
send it to Sinclair Research within 90 days and “ BRI R DR

we'll repair or replace it at no charge.

Introducing the ZX81 kit.

If you really want to save money, and you
enjoy building electronic kits, you can order the
ZX81 in kit form for the incredible price of just
$79.95.* It's the same, full-featured computer,
only you put it together yourself. We'll send com-
plete, easy-to-follow instructions on how you can
assemble your ZX81 in just a few hours. All you

have to supply is the soldering iron. T B,
A leader in microelectronics. NEt\)IIV zOdFTWARE: gir:jclair has 16K MEMr?R¥ M?DULE: Like
: published pre-recorded pro- any powerful, full fledged com-
p The ZX81. represents the latest teChndogy in grams on cassettes for your puter, the ZX81 is expandable.
microelectronics. More than 1'0,000 are sold ) ZX81. We're constantly coming  Sinclair's 16K memory module
every week. In fact, the ZX81 is the fastest selling out c\i/wth e prograrme s I plugsZ;l(%qt E’"t?'thf‘;%aé'é ofI
g send you our latest software your . Costis $49.95, plus
personal computer in the world. catalog with your computer. shipping and handling.

We urge you to place your order for the
ZX81 today.
To order.

To order, simply call toll

free. Or use the coupon below.
Remember,you cantyitfor — To order call toll free: 800-543-3000

10daysatn0 riSk'** T € sooner r---------------------------
you order, the sooner you can

start enjoying your own [ AdCode 08BYOS | Price* Qty.  Amount
computer. Zx81 $99.95
Call toll free 800-543-3000. ZX81 Kit 79.95

Ask for operator #509. 16K Memory Module 49.95
In Ohio call: 800-582-1364; Shipping and Handling 4.95 $4.95
in Canada call: 513-729-4300. TOTAL

Ask for oF)erator #509. Phones MAIL TO: Sinclair Research Ltd.,
o)

open 24 hours a day, 7 days One Sinclair Plaza, Nashua, NH 03061.
a week. Have your MasterCard ook
or VISA ready.
Address
City. State Zip

*U.S. dollars
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For those of you
breathlessly awaiting the
results of BYTE's Game
Contest (see the December
1981 BYTE for details), direct
your attention to the display before
you. Although it was difficult to con-
vince the judges to abandon their
everyday routine and spend hours playing
games, everyone eventually made that ulti-
mate sacrifice. With bloodshot eyes fixed on
the displays and nervous fingers manipulating
keyboards and joysticks, these tireless individuals
toiled day and night. And when the chairs were finally

pushed away from the table . .

Cosmic Conquest Apple Il

Alan Sartori-Angus

Grahamstown, Republic of South Africa
A real-time space strategy game.

e18 Y= SCORE = 420
6361855&-‘?35 “se 2° creoiTs 230

Apple Il CHARGE!
C. Anthony Ray
Urbana, Hlinois

A trajectory game that shoots electrons
through stationary ions.

JOE'S TURN. DIRECTION (X.Y) 712,278

The Game of Rat and Dragon  Apple |l
Truck Smith
Fullerton, California

A chase with a rat, some cheese, and a
TINE 28 SCORE 9 dragon.



www.americanradiohistory.com

TRS-80 JETSET
Model Il (Jet
Simulator Elec-

tronic Trainer)

Gene Szymanski
Princeton, New Jersey
A flight simulator.

RINGQUEST Apple Il
Gordon Mills
Bradford, England

A Tolkien-style
adventure.

INSTRUCTIONS FOR MOUVING
383 SECS SCORE 10 SECTOR 1

|

TRS-80 MARKET-
Model Il PLACE
Robert Dickinson
Thousand Oaks,
California

A two-machine
marketing simulation.

Three Dee Tee TRS-80
John Stuart Color
Tulsa, Computer
Oklahoma
Tic-tac-toe on a
Cube.

Apple Il Quinti-Maze
Robert Tsuk
Plattsburgh, New York
A five by five by five
cubic maze.

Think you have a better idea? . . . then read on

A
Few
Details

A detailed description and
complete listing of each of
the winning games will be
published in future issues
of BYTE. Beginning in
September, two entries will
be featured each montbh,
culminating with the first
and second place winners
in the December 1982
BYTE games issue. Overall,
the games submitted were
original, playable, and
enjoyable.

Fifty-one entries were
received from 21 states
and 6 foreign countries.
Other statistics about the
entries include:

Machines Used

*19 Apples

®13 TRS-80 Models /111
®9 TRS-80 Color Com-
puters

¢4 Commodore VICs
®3 CP/M machines

e2 TRS-80 Model lIs

o1 Atari 400/800

Types of Games Received
®26 arcade games

*8 simulations

¢7 adventures

¢5 board games

®5 puzzie games

Programming Languages
Employed

©40 BASIC games

e5 BASIC/machine-
language games

*3 machine-language
games

*2 Pascal games

®] FORTH game

Special thanks goes to Jon

Swanson who administered

the Game Contest and kept
everything under control.
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1982

* PRIZES =

Some Fortune, Some Fame

First Prize: $500 Second Prize: $300
Third, Fourth, and Fifth Prizes: a
custom-embroidered BYTE jacket.
Several Honorable Mention certificates

will also be awarded for other noteworthy
games. All winning games (including Honor-
able Mention games) will be published in BYTE.

* A Game Is A Game Is A Game Is A Game Is A... *

What kinds of games are we looking for? Anything that's fun! Graphic arcade-style games, strategy
games, puzzle games, text-only adventures, single- or multiplayer simulations, abstract games, and
historical games. A game doesn’t need to occupy 48K bytes of memory to be fun—it's the concept
that counts! (For example, see Quinti-Maze and Three Dee Tee, the games to be published in the
September 1982 BYTE.) We aren’t interested in computer versions of games that already exist—we
want to see something original!

* All The Rules Fit To Print =

*This contest will be judged by the BYTE editorial staff. Factors influencing the decision will be the
originality and playability of the game, as well as the quality of the accompanying manuscript. The
judges’ decision is final.

e All entries should be marked on the outside: “MAGNETIC MATERIALS—DO NOT X-RAY.”
sGame submissions cannot be returned unless they are accompanied by a return envelope stamped
with sufficient postage.

*This contest is open to anyone except employees or immediate family of McGraw-Hill and its sub-
sidiaries. Void where prohibited by law.

ePrizewinners will give all rights to the article to BYTE in exchange for the designated prizes. In all
cases, the author retains all commercial rights to the software written, and BYTE readers may not
distribute and/or sell the software without the author’s permission. All prizewinners will receive the
standard payment for a BYTE article ($50 per published magazine page).

*Only one entry per contestant is permitted.

eGames must be in the format specified.
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* Computers and Formats *

Prepare your game for one of the following computers, in the format indicated. (We apologize if your computer is not
on this list, but we are limited by those to which we have access.) Games must be submitted on the appropriate
media.

Apple 11, Atari 800, Commodore PET/CBM, IBM Personal Computer, Radio Shack TRS-80 Model | or 1lI: 5%-inch disk
Commodore VIC, Radio Shack TRS-80 Color Computer: cassette tape

Radio Shack TRS-80 Model II: 8-inch disk

CP/M with “’plain vanilla’ terminal (i.e., no special features of the terminal are used): single-density 8-inch disk

Note: All disks (except for CP/M systems) must contain the operating system used and two copies of the game you are
submitting. If your game is on cassette tape, be sure to record several copies of the game on a high-quality tape
recorder.

Submit your game on the magnetic media listed for your computer. Include whatever documentation may be
necessary to play your game: a clear listing on unlined paper, a brief introduction to the game, how it was designed,
and how it works. All written materials should be typed double-space for possible publication in BYTE. (Send a
stamped, self-addressed legal-size envelope for a copy of our author’s guide.)

* DEADLINE *

Entries must be sent to:

BYTE Game Contest

POB 372

Hancock, NH 03449
Entries will not be accepted before January 1, 1983, and must be postmarked no later than February 15, 1983. Results
will be published in the july 1983 BYTE.

+ Hints, Clues, Tricks,
and Other Helpful Info *

Four words are your passport to success in the Second BYTE Game Contest:
Imagination, Playability, Presentation, and Simplicity

Imagination: What the gaming community has seen very rarely is a game that fully exploits the unigue strengths of the
computer (and avoids its weaknesses). Ask yourself, ‘“What is my computer good at? How can | design a game around
it? What kind of game can | create that has never been seen before?”’
Playability: A technically perfect game that isn’t fun to play has no chance in the Second BYTE Game Contest. Be sure
that your game appeals to the player(s): action games should have variation, pacing, and increasing levels of difficuity;
strategy games should give the players a “‘rich’’ set of moves that allow them to exercise their ingenuity and cunning in
the face of victory or defeat; adventures should be self-consistent and clever. All games should make user input easy
to understand by including error-trapping and other user-friendly features.
Presentation: You should pay as much attention to your presentation as you do to your game. In the next four
months, look over BYTE's publication of winning entries (from the First Game Contest) to see which presentations
caught our eye!
Simplicity: This quality is such an important component of playability that it deserves special mention. Games, like
short stories or vintage automobiles, require polishing to look their best—and much of that polishing is cutting out
extraneous or confusing details and refining the game design to a sleek final version. Remember the adage, ‘‘Less is
more.”’

wwWw.americanradiohistorv.com
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A Beginner’s Guide to Logo

Logo is not just for kids.

In the 1960s, computers were very
expensive and didn't have much
memory. A computer such as the
IBM 1620 could store a maximum of
24K bytes (or 60,000 decimal digits).
Even the largest research computers
could manage only six times that
much. Since programs had to use
memory sparingly, computer lan-
guages were designed to reflect this
concern.

Languages had to be simple for the
computer, even at the expense of be-
ing cumbersome for the programmer.
For example, to help the compiler
keep track of memory, most pro-
gramming languages insisted on a
close tie between the names used in a
program and the storage cells in the
computer memory. As a conse-
quence, the only kinds of data objects
that could be directly named and
manipulated by program operations
were those that could be stored in a
single cell. The only data structures
available were those whose size could
be prespecified at compile time. Most
languages also required the program-

About the Author

Harold Abelson, a professor of Computer
Science and Education at the Massachusetts In-
stitute of Technology, is also the author of
Logo for the Apple 11 and Apple Logo, in-
troductions to the Logo programming
language, published by BYTE/McGraw-Hill
Books.
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Harold Abelson
Laboratory for Computer Science
MIT NEA43-805
Cambridge, MA 02139

mer to include bookkeeping “declara-
tion” statements, or adhere to other
restrictions on the use of names, to
make it easy for the compiler to deter-
mine what kind of storage each vari-
able required. (For example, some
languages required names beginning
with I or J to refer to integers, arrays
had to be declared together with their
size, and defined functions had to
have a name beginning with FN,
followed by a digit.)

The concern for conserving mem-
ory permeated not only the language,
but the computer system as a whole.
For instance, if the system included a
program editor, editing a line of code
required the programmer to abort the
program, load the editor, read a file,
perform the edit, write a new file, exit
the editor, recompile the edited code,
and reload the program. All this
because the editor and the language
could not fit into main memory at the
same time,

The languages of the 1960s
flourished with the personal com-
puters of the 1970s, which, although
no longer very expensive, still did not
have much memory. As personal
computers became more popular,
people began to confuse the idea that
a language that is simple for a com-
puter would also be simple for peo-
ple. ("BASIC has only a few primi-
tives; therefore, it must be easy to
learn.”) Some people even rational-
ized that the cumbersome features of

wwWwW americanradiohistorv com

such languages were actually advan-
tages. (“Having to declare the data
types of variables makes you organ-
ize your programs better.” "If it's too
easy to edit programs, you won’t
write them carefully in the first
place.”) And when educators ex-
plored the potential uses of com-
puters, they often accepted the
drawbacks of these languages as an
integral part of programming.

Over the past 12 years, the Logo
Group at MIT under the direction of
Seymour Papert, along with col-
leagues at a few universities and re-
search centers around the world, has
taken a different approach to educa-
tional computing. Rather than accept
the limitations of affordable com-
puters (by the standards of those
days), we worked with the largest re-
search computers available. The sys-
tem we used, called Logo, is essential-
ly a dialect of LISP, a powerful lan-
guage developed for research in arti-
ficial intelligence, and used a great
deal of memory compared to stan-
dards of the 1960s. (Some of the im-
portant linguistic aspects of Logo are
discussed in “Why Logo?” by Brian
Harvey in this issue on page 163. For
a more general perspective on LISP,
see “An Overview of Lisp” by John
Allen in the August 1979 BYTE, page
10.)

In working with Logo, we've dis-
covered some important things. A
computer language can be both sim-

Clrcle 138 on inquiry card. ae=p
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DAYSTAR at the center of your SYSTEM

Whatever system

you're using Apple™

Xerox™ TRS-80™ or

Heath/Zenith™. Daystar

should be at the center. Increased

speed and increased data capacity adds

versatility to your system that saves you

time and money

Through the use of an intelligent controller using

[/0 Ports and on-board data buffer feature. your

microcomputer can perform up to 9 times faster

Daystar increases the data capacity of your system. with 6.4 megs or 12.8 megs

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

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

needs change.

Daystar. the perfect center for your System. at an affordable price.

This subsystem 15 available with interfaces for:
Xerox', NEC 8000 . Apple 1. Commodore*. VIC 20", TRS-80 Model I°, Heath/Zenith 89™
S-100, and soon Apple NIF°, TRS-80 Nt

IV ol Keion TM ol N ]

computer

products, inc.

1198 € Willow St
Signal Hill CA 90806
1800) 4217701 » (213) 595-6431 @ (714) 891-2663

asap
put

ASAP COMPUTER PRODUCTS LTOD.

116 Viceroy Road. 0-12 Concord. Toronto. Ontario
L4K1A9 Canada (416} 738-0500 (B0C) 268- 1996
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Turtle starts

4q

FORWARD 160
LEFT 45

FORWARD 100

BACK 100
LEFT 45

RIGHT 90

PENUP
FORWARD 50
PENDOWN
FORWARD 50
HIDETURTLE

Figure 1: Moving the turtle with a simple sequence of Logo commands. FORWARD moves the turtle in the direction it is facing.
RIGHT and LEFT rotate the turtle. PENUP and PENDOWN raise and lower the pen—the turtle leaves a trace when it moves with the

pen down,

ple and powerful at the same time. In
fact, these two aspects are comple-
mentary rather than conflicting
because it is the very lack of ex-
pressive power in primitive languages
such as BASIC that makes it difficult
for beginners to write simple pro-
grams that do interesting things.
More important, we've found that it
is possible to give people control over
powerful computational resources,
which they can use as tools in learn-
ing, playing, and exploring. This has
often required us to go beyond ordi-
nary considerations of computer-lan-
guage design to create compelling im-
ages of how computation can provide
a perspective for reformulating tradi-
tional ideas from science and mathe-
matics to make them more accessible,
more in tune with intuitive modes of
thought. In our research at MIT,
working with preschool, elementary,
junior high, high school, college stu-
dents, and with their teachers, we’ve
used Logo to introduce programming
and the computational perspective at
all levels. In this article, I'd like to
show you what it’s like to program
using Logo, a simple but powerful
system, enabling you to explore with
a computer.
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Drawing with the Turtle

Let’s begin with a look at some tur-
tle graphics. The turtle is a small tri-
angular pointer on the screen that re-
sponds to a few simple commands.
FORWARD moves the turtle in the
direction it is facing a given number
of units. If you type the Logo com-
mand FORWARD 50, the turtle will
respond by moving forward 50 turtle
steps (about 1/4 the height of the
screen). RIGHT rotates the turtle
clockwise a given number of degrees.
BACK and LEFT cause the movements
opposite to FORWARD and RIGHT.
The turtle also carries a pen, which
leaves a trace of its path on the screen
as it moves while the pen is down.,
The commands PENUP and
PENDOWN make the turtle raise and
lower the pen. Figure 1 shows the
result of a simple sequence of Logo
commands.

It’s lots of fun to make drawings by
using these commands (together with
a few others, such as CLEARSCREEN,
which erases the screen). But in order
to really make progress, you have to
teach the computer some new words.
For instance, you can teach the com-
puter that the turtle can draw a
square by repeating this sequence

WwWWWwW americanradiohistorv com

four times: go FORWARD 60 steps,
turn RIGHT 90 degrees. The Logo
commands would be:

TO SQUARE
REPEAT 4 [FORWARD 50 RIGHT 901
END

SQUARE is an example of a Logo
procedure. The first line (signaled by
TO) specifies the name of the pro-
cedure. This procedure happens to be
called SQUARE (since that's what it
draws), but you could have called it
anything. The rest of the procedure
(the procedure’s body) specifies the
list of instructions to be carried out in
response to the command SQUARE;
the word END indicates the end of the
definition.

Once defined in this way, SQUARE
becomes part of the computer’s
vocabulary. Whenever you give the
command SQUARE, the turtle will
draw a square.

Procedures with Inputs

An important difference exists be-
tween SQUARE and FORWARD.
SQUARE always draws a square 50
steps on a side. But FORWARD is more
versatile; it takes an input that deter-
mines how far the turtle should
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64K STATIC RAM MEMORY

MM6E5K

16Srev3

sas -

T e

S-100 STATIC MEMORY
BREAKTHROUGH
A sl e ————— |

Finally, you can buy state-of-the-art
S-100/IEEE 696 static memory for your
computer at an unprecedented savings.

Memory Merchant’s memory
boards provide the advanced features,
quality and reliability you need for the
kind of operational performance
demanded by new high-speed
processors.

Completely Assembled.

These memory boards are not kits,
nor skeletons — but top-quality, high-
performance memories that are shipped
to you completely assembled, burned-in,
socketed, tested and insured with one of
the industry’s best warranties.

Superior Design & Quality.

Memory Merchant’s boards are
created by a designer, well known for his
proven ability in advanced, cost-efficient
memory design. innovative circuifry
provides you with highly desired features
and incredible versatility.

Only first-quality components are
used throughout, and each board is
rigorously tested to assure perfect and
dependable performance.

No Risk Trial.

We are so convinced that you will
be absolutely delighted with our boards
that we extend a no-risk trial offer. After
purchasing one of our boards, you may
return it (intact) for any reason within 15
days after shipment and we will refund
the purchase price (less shipping).

NEW S-100 PRODUCTS COMING
SOON:

* DUAL 8/16 BITCPU BOARD

* 128K 8/16 BIT STATIC RAM

* 256K 8/16 BIT DYNAMIC RAM

629.

48K PARTIALLY POPULATED $518.
32K PARTIALLY POPULATED $409.

| semmmrg A iy . S A |

64K RAM, MODEL MM65K16S

* 64K x 8-bit

e Speed in excess of 6 MHz

e Uses 150ns 16K (2K x 8) static RAMS

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

* Bank Select and Extended Addressing

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

¢ Four independently addressable 16K
blocks organized as:

— Two independent 32K banks or

— One 64K Extended Address Page or

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

e Each 32K bank responds
independently to phantom

* 2716 (5V) EPROMS may replace any or
all of the RAM

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

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

OEM and DEALER inquiries invited.
e

Memory™
Mearchant

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

Circle 253 on Inquiry card.
www americanradiohistorv com

FULL TWO-YEAR
WARRANTY. |
)
The reliability of our boards,
through quality-controlled production and
proven performance, has enabled us to
extend our warranty to a full two years.
That's standard with us, not an option.

This includes a 6-month exchange
program for defective units.
Shipped direct from stock.

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

16K RAM, Model
MM16K14

16K STATIC RAM $169.

16K X 8 Bit

Bank Select & Extended Addressing

Four independently addressable 4K
blocks

One 4K segment equipped with 1K
windows

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

Low Power (less than 1.2 Amps)

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

Prices, terms, specifications subject to
change without notice.

*Cromix and CDOS are trademarks of CROMEMCO.
' MP/M is a trademark of Digital Research
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Photo 1: A design created by a simple one-line Logo program that makes the turtle
repeat these steps six times: go FORWARD 20 units, turn RIGHT 60 degrees, and draw
a square of size 75 units.

move. You can change the SQUARE
procedure so that it also takes an in-
put that determines the size of the
square to be drawn. For example:

TO SQUARE :SIZE
REPEAT 4 [FORWARD :SIZE RIGHT 90]
END

You use SQUARE just as you would
any Logo command that takes an in-
put. That is, to draw a square with
100-step sides, you type:

SQUARE 100

To draw a square with 50-step sides,
you type:

SQUARE 50

The definition of SQUARE illustrates
the general rule for defining pro-
cedures that take inputs. You choose
a name for the input and include it in
the procedure title line preceded by a
colon. Then you use the input name
(with the colon) in the procedure

92  August 1982 © BYTE Publications Inc

body wherever you would normally
use the value of the input,.

Since a procedure, once defined,
becomes just another word the com-
puter “knows,” you can use proce-
dures as parts of the definitions of
other procedures. Here's a procedure
that produces a design by repeatedly
going forward, turning, and drawing
a square (see photo 1):

TO DESIGN

REPEAT 6 [FORWARD 20
RIGHT 60 SQUARE 75]

END

Simple Recursive Procedures
This next procedure also draws a
square of a specified size:

TO SQ :SIZE
FORWARD :SIZE
RIGHT 90

$Q :SIZE

END

Although SQ and SQUARE both draw
squares, they behave very differently.

Instead of drawing a square and then
stopping, SQ makes the turtle retrace
the same path over and over, or until
you tell the computer to stop. Here is
why this happens. When you give the
command:

$Q 100

the turtle must go FORWARD 100,
RIGHT 90, and then do SQ 100 again,
and so on, and so on.

Add a second input to SQ and you
obtain a procedure called POLY,
which repeats over and over the se-
quence: go FORWARD some fixed
distance, and turn RIGHT some fixed
angle. The procedure takes as inputs
the size of each FORWARD step and
the amount of each turn:

TO POLY :SIZE :ANGLE
FORWARD :SIZE

RIGHT :ANGLE
POLY :SIZE :ANGLE
END

To use the POLY procedure, type the
word POLY, followed by specific
values for the inputs:

POLY 60 144

Figure 2 shows some of the many dif-
ferent shapes obtained by calling
POLY with various inputs.

Recursion is the programming
word to describe the ability to use a
procedure as part of its own defini-
tion. SQ and POLY are recursive pro-
cedures of a very simple form—they
merely repeat an unchangeable cycle
over and over. But recursion is a
much more powerful idea and can be
used to obtain much more compli-
cated effects. To take just a small step
beyond the purely repetitive kind of
recursion, consider:

TO POLYSP! :SIZE :ANGLE
FORWARD :SIZE

RIGHT :ANGLE

POLYSPI :SIZE + 3 :ANGLE
END

Giving the command

POLYSPI 1 120

leads to this sequence of turtle moves:
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Has Taken You Before...

Give your APPLE II® a Fourth
Dimension — the totally compatible
5%" drive that takes your system
farther, faster. With read/write elec-
tronics so advanced that readin
errors are virtuaily 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 $30 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. Warner Avenue, #7/Dept. B
Santa Ana, CA 92704

(714) 850-1228

v’-’/.’/ff#’#’
SYSTEMS

Mastercard and Visa accepted.

APPLE , APPLE I, 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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>

POLY 50 120

POLY 60 80

Figure 2: These shapes are all drawn by the three-line Logo program POLY, which has
the turtle go FORWARD some fixed amount, turn RIGHT some fixed angle, and repeat
this over and over. The figures drawn by POLY ahways close, but the number of sides
that must be drawn before the figure closes depends upon the ANGLE input to the pro-

cedure.

Figure 3: Figures created using POLYSPI. A variant of POLY (see figure 2), the program
takes advantage of recursion to increase the turtle’s FORWARD step each time the pro-
cedure calls itself. The result is a polygonal spiral. As with POLY, varying the ANGLE

input changes the symmetry of the pattern.
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POLY 50 160

@ \AV

POLY 80 144
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FORWARD 1
RIGHT 120
FORWARD 4
RIGHT 120
FORWARD 7
RIGHT 120
FORWARD 10
RIGHT 120

which produces a triangular spiral in
which each of the sides is three steps
larger than the previous side. Figure 3
shows some of the shapes generated
by the POLYSPI procedure. As a
variant, you can replace the
FORWARD step in POLYSPI by a com-
mand that draws a square:

TO SPINSQUARE :SIZE :ANGLE
SQUARE :SIZE

RIGHT :ANGLE

SPINSQUARE :SIZE + 3 :ANGLE
END

The result of running

SPINSQUARE 1 10

as shown in figure 4 is a sequence of
squares of increasing size starting
with a square of one-step size. Each
square is three units larger than the
previous one and rotated from it by
10 degrees. The procedure keeps run-
ning and the squares keep growing
until you tell Logo to stop. You can
also modify the procedure so that it
stops when the squares become larger
than a certain size (e.g., 100 steps) by
including a stop rule:

TO SPINSQUARE :SIZE :ANGLE
IF :SIZE > 100 THEN STOP
SQUARE :SIZE

RIGHT :ANGLE

SPINSQUARE :SiZE +3 :ANGLE
END

Part of the power of recursion is the
fact that such simple programs can
lead to such varied results.

An Environment for Exploring
As you can see from the examples
presented so far, it is very easy to get
started programming with turtle
graphics. This is partly because of the
subject matter of turtle graphics. The
basic commands have simple, visible
effects. At the same time, turtle
graphics is an incredibly rich area for


www.americanradiohistory.com

ractical Basic Programs

JM?® PC Edition

Jited by Lon Poole

onverted to the IBM Personal Computer by David Wiison

are are 40 fully-documented, ready-to-run programs for the IBM
arsonal Computer. You can get started now with no previous
ogramming knowledge. You can income average, figure accrued
lerest on bonds, reconcile checking accounts, perform home
idgeting, figure continuous interest compounding, and other
ieful tasks. With these simply written programs you'll solve your
ost difficuit home and office problems at a cost of less than

) cents a program.

BN 0-931988-80-2 $15.99

309 Microcomputer Design Guide

lan Robbins

1is “how-to” oriented book on the principles and concepts of
109 microprocessors doubles as a practical guide to microcom-
iter design as a whole. Using the 6809 as a model, Robbins
kes the reader step by step through an overview of the micro-
ocessor method.

52-7 $19.95

P/M® User Guide

1d Edition

1om Hogan

iis new revision includes expanded sections on CP/M?® 86

well as CP/M® 80 and on CP/M as related to assembly lan-

iage programming. There are discussions on MP/M™ and
CP/NET operating environments along with proper
perspectives In terms of their uses.
The basics you need to get started plus advanced
material on program modification and development —
this is the book on CP/M.
#82-9 $12.99

THE OSBORNE
SUMMER LINEUP

The HP-IL System:

An Introductory Guide to the Hewlett-Packard
Interface Loop

by Gerry Kane, Steve Harper, David Ushijima

This is the definitive guide to the new Hewlett-Packard Interface
Loop. The Loop is a bit-serial interface that links the HP-41C or
the HP Series 80 personal computers to a new generation of
compact peripherals.

The book provides in-depth instructions on how to interface both
HP-IL and non-HP-IL devices to the Loop. Summaries of all HP-IL
remote messages and message sequences are also included.
#77-2 $16.99

PET®/CBM™ and the IEEE 488 Bus (GPIB)

2nd Edition

Eugene Fisher—C.W. Jensen

The only book on the market devoted exclusively to the GPIB
has been revised and expanded. New chapters include informa-
tion on Bus controlled applications in closed-circuit television and
in linear-control-circuit problems. The appendexes which first
edition reviewers hailed as a gold mine of information on bus-
compatible instruments and their manufacturers, have been
thoroughly updated.

#78-0 $15.99

PET® Personal Computer Guide

CBM™ Professional Computer Guide

Adam Osborne with Jim and Elien Strasma

We've made the best-selling PET/CBM Personal Computer
Guide into two separate volumes, totally revising the material to
bring you the most up-to-date step-by-step user guides available

on these ever-popular machines.
PET® Nuida __ #78.4 Q4K NN

THE HIML SYSTEM:
An Introductory Guide

to the Hevwlett-Packard
Inn:riace Loop

Osborne/lMcGraw-Hi

How to Order: Call Toll Free 800-227-2895
CA dealers: 800-772-4077 Telex: 910-366-7277

Mail Orders: 630 Bancroft Way, Berkeley, CA 94710 .l ' ‘
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MICROMAIL’ S
GOT IT!!

v DIABLO %

e 630 API-RO

“INTRODUCTORY OFFER”

$1649.00

"TAILORED TO YOUR
SYSTE!

e 630 RO
* 40 CPS
* SERIAL RS232C

$1899. 00

630 KSR

e 620 RO

“INTRODUCTORY OFFER”

$1149.00

SERIAL RS232C

QUME
“ON SITE WARRANTY*

e SPRINT 9/45
¢ SPRINT 9/55
Call for Our LOW PRICES

TELEVIDEO

... $569.00
ewoFuEesn ... $689.00

NEC

® 7700 SERIES
® 3500 SERIES

Call for Our LOW PRICES

4 DA $899
“LA 120 REPLACEMENT"
LA 12D .... NEW!....$1599.00

DEC LA 100
*DUAL MODE
MATRIX PRINTER

*m* » TWX * TIME SHARE
* COMPUTER TERMINAL

ANADEX TEXAS INSTRUMENTS
DP 9500/9501

DP 8000AP.

(includes upper/lower case option)

810/2 VFC/CP $1499.00

(tncludes u/l case. forms
control & compressed print)

VT100 / TELEVIDEO

GPAPHICS OPTION
AS LOW AS

$999.00

1 CALL TOLL FREE (800) 854-6028 g

C.0.D. SHIPPING IS
REQUIRES FREIGHT
15% DEPOSIT COLLECT

MASTERCARD
VISA
ACCEPTED

SAVE ON
PREPAID
ORDERS

WE SELL INTERNATIONALLY

P.O. Box 3297

Santa Ana, CA 92703
Phone: 714/731-4338
TWX: 910 595 1146

le MJEHDMHJL ol
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Figure 4: SPINSQUARE is a simple recur-
sive program that draws a square of a
given size, rotates it, increases the size,
and continues the process.

exploration in which even simple pro-
grams can have unexpected, often
beautiful results. The small amount
of Logo we've seen so far is enough to
support weeks of activities in pro-
gramming and mathematics, explor-
ing such questions as “How does the
shape of a POLY figure depend on the
angle input?” or “Why do so many re-
peated programs produce symmetric
designs?” or simply creating beautiful
patterns. Andrea diSessa and I
describe some of the mathematics
that arises from investigating this
computer-based approach to geom-
etry in the book Turtle Geometry:
The Computer as a Medium for Ex-
ploring Mathematics (Cambridge,
MA: MIT Press, 1981).

In addition to the subject matter,
the system interaction also plays a
crucial role. When people explore
using Logo, they are continually
defining new procedures and modify-
ing old ones. A typical compiler-
oriented system, in which changing a
definition requires switching back
and forth among separate editors,
compilers, and linking loaders, is in-
appropriate for this kind of activity.
Much of the effort in implementing
Logo has gone into providing a pro-
gramming environment that makes it
easy to define and modify proce-
dures. The Texas Instruments and
Apple implementations of Logo in-
clude integrated screen editors. Giv-
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Imitation is the
sincerest form
of flattery.

We’re
flattered.
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For business, industrial, and scientific computing - 8 or 16 bit,
8 and 16 bit, single or multi-user - see your authorized CompuPro Systems Center.

( ompuPro

CompuPro division, Godbout Electronics, Oakland Airport, CA 94614-0355.
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Circle 40 on inquiry card.

CP/M
OWNERS!

MENU PROGRAMMING
LANGUAGE

MPL
ONLY $175

A revolutionary software
package that simplifies
programming while increasing
the versatility of personal
computers,

e Runs on CP/M.

e Can be used without any special
training in computer programming.

e Dispiays data menu-style.

e Organizes data by connecting
menus together.

e Utilizes menus to drive program
operation automatically.

HARD DISK
BACKUP

THE BACKFIELD
ONLY $150

A software package that backs
up hard disks to floppies
without special hardware.
® Runs on CP/M.

o Backs up hard disks to flopples
and other disks.

e Can back up all files or setected
fites.

* Backs up only those sections of
the disk that are in use.

e Automatically selects files that
have changed since last backup.

AVAILABLE NOW!
(408) 395-0838

OR SEND CHECK TO:

Audio Light, Inc.

146 Town Terrace, Suite 4
Los Gatos, CA 95030

MPL Requires a 24 X 80 CRT.

All software is supplied on
8" single density diskette for CP/M 2.2

*Calitornia residents add 6% for sales tax
Dealer/ OEM Inquiries Welcome

MPL is a trademark of Audio Light Inc
P/M is a trademark of Digital Research

" Audio Light
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ing the command TO or EDIT activates
the screen editor, with the appropri-
ate procedure definition ready to be
modified. A single keystroke installs
the new definition as a Logo pro-
cedure,

The success of turtle geometry is
due in large part to the fact that in de-
signing it we did not view ourselves
solely as mathematicians and educa-
tors attempting to invent a new ap-
proach to geometry, nor as computer
scientists attempting to implement a
system. Instead, we tried to take both
perspectives, continually tailoring the
computer system to fit the mathe-
matics, and vice versa.

Outputs

We've already seen how to define
procedures that require inputs. You
can also make a procedure output a
value. For instance, the following
procedure takes two numbers as in-
puts and outputs their average:

TO AVERAGE :X:Y
OUTPUT (:X + 1Y)/ 2
END

The result returned by AVERAGE can
be examined directly (using PRINT) or
used in turn as an input for other op-
erations:

PRINT (AVERAGE 2 3)

2.5

PRINT (AVERAGE 1 2) + (AVERAGE 3 4)
5.0

PRINT (AVERAGE (AVERAGE 1 2) 3)
2.25

Note the Logo convention of using
parentheses to group a procedure
with its inputs. Although parentheses
are almost always optional in simple
Logo lines, it is a good idea to include
them because they make the lines
easier to read.

Programming with Procedures

A Logo program is typically struc-
tured as a cluster of procedures.
These procedures pass information
among themselves by means of inputs
and outputs. The advantage of this
kind of organization is that it sepa-
rates the program into manageable
pieces, as each procedure can be sim-
ple in itself. Even in a complex pro-
gram, it is unusual to have an in-
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dividual procedure that is more than
a few lines long. In addition, the inte-
grated Logo editor and the general in-
teractive nature of the Logo system
enable you to define and test in-
dividual procedures separately.

To illustrate procedural organiza-
tion, let’s design a simple game that’s
played as follows. The computer
chooses at random a “mystery point”
on the screen, and asks the player to
make successive LEFT and FORWARD
moves with the turtle. Before each
move, the computer prints the turtle’s
distance from the mystery point. The
goal is to get the turtle very close to
the point in as few moves as possible.
Here’s a transcript of the game in ac-
tion. The computer’s responses are
printed in italics to distinguish them
from what the player types:

DISTANCE TO POINT IS 67.6
TURN LEFT HOW MUCH?

o]

GO FORWARD HOW MUCH?
25

DISTANCE TO POINT IS 90.25
TURN LEFT HOW MUCH?

180

GO FORWARD HOW MUCH?
50

DISTANCE TO POINT IS 47.38

And finally:

DISTANCE TO POINT IS 12.08
YOU WON IN 11 MOVES!

The heart of the program is a pro-
cedure called PLAY. This takes as in-
put a number M, which indicates the
number of moves so far. PLAY first
checks to see if the player has won. If
so, it prints a message saying how
many moves have occurred, and
stops. Otherwise, it asks the player to
make a move, and goes on to the next
round, with M increased by 1:

TO PLAY :M

TEST CHECKWIN?

IFTRUE (PRINT [YOU WON IN]
:M [MOVESI))

IFTRUE STOP

MAKEMOVE

PLAY :M + 1

END

The PLAY procedure is simple in itself
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There are a lot of fine names in microcomputers. But there’s
only one name in software to remember. MicroPro. Because
MicroPro has taken the best ideas in business software and
put them together to make the MicroPro Software System™—
a family of software products that work together on more
than 100 of the most popular brands of microcomputers,
probably including yours.*

Software makes the difference.

The key to getting the most out of your computer is the
software you use. And the Software System is designed to get
the most out, faster. The Software System is our new name
for the MicroPro family of software products, each remarkably
powerful and versatile—and even more so when you com-
bine them.

The products: WordStar®(word processing), MailMerge™
(WordStar option—personalized form letters and other
file-merging uses); SpellStar™ (WordStar option—spelling
checker); DataStar™ (dataentry andretrieval); CalcStar™
(electronic spread sheet and financial modeling); SuperSort™
(sorting, selecting, and merging); and WordMaster® (video
text editing).

More solutions, less work.

The Software System enables you to use your micro-
computer to its fullest with less time and effort. That’s
because, for one thing, most MicroPro products have
similar methods of operation, so it’s easier to move
from one product to another. And they readily adapt
to your way of doing business, instead of forcing you
to make changes to fit a rigid software package, like
you have to do with many other software products.
Most important, you can combine MicroPro products’ infor-
mation and abilities. The result: a lot more ways to make your

" THE COMPUTER,
MICROPRO'
MAKES IT PERFORM.

business more productive than you'd get from just using each
product by itself.

The System doesn’t stop.

Count on MicroPro to keep expanding the Software
System with new products that make it even more useful and
powerful in your business. Coming this year: a series of
in-depth accounting packages; InfoStar;™ a powerful report
generator and partner to DataStar; and StarBurst)™ a new kind
of software that will link our products together into an even
friendlier and easier to use package.

If you're shopping for a computer, we recommend you
shop for software even more carefully. After all, there are a lot
of good hardware systems to choose from. But there’s only
one Software System. From MicroPro.

To get our brochure on the MicroPro Software System,
visit any of our 1200 dealers around the world.

Or phone toli-free 800-227-2400, ext. 933
(In California 800-772-2666, ext. 933.)

*Ask your MicroPro dealer to let you know which mi ers can use MicroPro software. For the IBM® Personal Computer, WordStar and MailMerge are now available—other products coming. MicroPro Apple™
device. m

software requires a CP/M® -Z-80® adapation

is a registered trademark of International Business Machines Corp. Apple is a trademark of Apple Computer Inc. CP/M s a registered trademark

of Digital Research, Inc. Z-80 is a registered trademark of Zilog, Inc. ® 1982 MicroPro International Corp.

Circle 267 on inquiry card.
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because it delegates the problems of
testing for wins and making moves to
the procedures CHECKWIN? and
MAKEMOVE.

Here’'s MAKEMOVE, which prompts
the user for angles and distances, and
moves the turtle correspondingly. It
uses a subprocedure READNUMBER,
which returns a number typed in at
the keyboard:

TO MAKEMOVE

PRINT [TURN LEFT HOW MUCH?]
LEFT READNUMBER

PRINT [GO FORWARD HOW MUCH?]
FORWARD READNUMBER

END

To check for a win, the program
must test whether the turtle’s position
is close to some predetermined point
(e.g., 20 steps). The Logo primitive
operations XCOR and YCOR return
the turtle’s x and y coordinates. We'll
suppose that the x and y coordinates
of the hidden point are given by vari-
ables XPT and YPT. If you assume
there is a procedure DISTANCE that
returns the distance between two

points, the CHECKWIN? procedure
can be written as follows:

TO CHECKWIN?

MAKE “D DISTANCE XCOR YCOR
XPT YPT

(PRINT [DISTANCE TO POINT IS)
:D)

IF:D < 20 OUTPUT “TRUE

OUTPUT “FALSE

END

CHECKWIN? returns as its value either
TRUE or FALSE, which is the result
that is tested by PLAY to determine
whether the game is over. Observe
also the use of the MAKE statement to
assign values to variables. In this
case, D is used to designate the
distance.

Here is the procedure for comput-
ing the distance between two points,
as the square root of the sum of the
squares of the coordinate differences:

TO DISTANCE :A :B :X:Y

MAKE “DX :A - :X

MAKE “DY :B - :Y

OUTPUT SQRT (:DX*:DX + :DY*:DY)
END

THE MULTI-USER FRIENDLY MEMORY BOARD WITH

[ Multilayer board and bus

B 256 Kilobytes

6 MHz with no weight
states—Most Processors

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

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

[J 24-bit direct addressing
option

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

[0 Comprehensive technical
manual with complete in-
stallation guide and source
listings for MP/M 11™ * and
“Virtual Disk" solid state
disk applications.

] DMA operation fully sup-
ported in strict accordance
with |EEE 696 standard,

[] 8/16 data transfer protocol

[ Parity error detection
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signal filtering for noise-
free operation.
3 Full one year warranty

" sond
order mi.an d.‘%.‘f.'.‘:.m %
sales tax where appiicable).

Manual available at $25.00 each
refundable with order.

*Registered Trademark of Digital
Research 5
OEM & Dealor Inguiries invited

irl

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

(213) 887-5737

Circle 241 on Inquiry card.
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Now you need a procedure to start
the game:

TO GAME

CLEARSCREEN

MAKE “XPT RANDOMCOORD
MAKE “YPT RANDOMCOORD
PLAY O

END

This clears the screen, assigns values
(chosen at random) to the mystery-
point coordinates XPT and YPT, and
calls PLAY with an initial M equal to
zero.

The following procedure, used to
select random coordinates, returns a
random number between —75 and
+75. It works by calling the Logo
primitive RANDOM to obtain a ran-
dom number between 0 and 150, and
subtracts 75 from the result:

TO RANDOMCOORD
OUTPUT (RANDOM 150) — 75
END

The only thing needed to complete
the program is READNUMBER, which
returns a number input from the
keyboard:

TO READNUMBER
OUTPUT FIRST REQUEST
END

READNUMBER uses the Logo
primitive REQUEST, which waits for
the user to type a line, and then
returns a list of all the items in that
line. The desired number is extracted
as the first item of the input list.
(We'll talk about lists below.)

Actually, it might be better to
design READNUMBER so that it checks
to see if the item to be returned is in-
deed a number, and to complain
otherwise:

TO READNUMBER

MAKE “TYPEIN FIRST REQUEST

IF NUMBER? :TYPEIN OUTPUT
:TYPEIN

PRINT [PLEASE TYPE A NUMBER]

OUTPUT READNUMBER

END

Notice the final line of the procedure.
Its effect is to make READNUMBER try
again for an input until it gets a
number, as many times as necessary.
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487 Devon Park Drive, Wayne, PA
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Please send me more information on the VIC-20.
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+. Full Interactive Correction-standard

GRAMMATIK"

= NO ERRORS

The Only Complels Document Proolreading System
For CP/M®, TRE-80* and IBM-PC Word Processomn

Featuring Random House® Dictionary

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

® Instant Access to Dictionary

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

Beyond Spelling Checking

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

® Analyzes Writing Style

* Suggests Alternative Usages

“The programs together ( Proofreader and
Grammatik) offer a dyvnamic tool for
comprehensive editing bevond spelling
corrections.”

-Dona Z. Meilach in Interface Age, 5/82

“Grammatik is the perfeci 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 you should investigate the uniq
capabilities of this program. Grammatiik is a
surprisingly fast and easy 10 use rool for
analvzing writing siyle and punciuation.”

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

—Stephen Kimmel in Creative Computing, 3/82
“Anyone involved with word processing in any
way, whether writing manuals, letters,
brochures, newscopy., reporis. eic. is encouraged
10 get the excellent program Grammaiik.™

-A.A. Wicks in Computronics, 6/ 82

G tik and Pr der are patible 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 details of mini sizes and availabi
of additional disk and operating system formats
Shipping costs included. Please specify your System
configuration when ordering. Dealers inquiries
mnvited

Proofreader Grammetik  Both

CPM, MS-DOS $128.00 $150.00 $250.00
TRS80 Model Il nv/a $88.00
TRS-80 Mod. NI $89.00 $56.00 $130.00

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; Pr , G tik: Aspen Soft Co.

Aspen Software Co.

P.O. Box 339-B Tijeras, NM 87059
(505) 281-1634
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This makes the game behave as
follows:

GO FORWARD HOW MUCH?
FJKSL

PLEASE TYPE A NUMBER
FIFTY

PLEASE TYPE A NUMBER
50

Lists

We've seen that Logo’s procedural
organization makes it an easy and
convenient language for writing pro-
grams, Most modern programming
languages are, in fact, procedurally
organized, although few languages
make it so easy to interactively define
and modify procedures as does Logo.

A much more special aspect of
Logo is the way it handles collections
of data. This is done using lists. A list
is a sequence of data objects. For
example:

(1 2 BUCKLE MY SHOEI]

is a list of five things. The items in a
list can themselves be lists, as in:

([PETER PAN] WENDY JOHN]

which is a list of three items, the first
of which is itself a list of two items.
Similarly, we can have lists whose
items are lists, and so on. Lists, there-
fore, are a natural way to represent
hierarchical structures, that is, struc-
tures composed of parts that them-
selves are composed of parts.

Logo includes a number of opera-
tions for manipulating lists. FIRST ex-
tracts the first item of the list. In this
example:

FIRST [1 2 BUCKLE MY SHOE]

it is 1, and in the next example:

FIRST [[PETER PAN] WENDY JOHN)]

it is [PETER PAN]).

The BUTFIRST operation returns
the list consisting of all but the first
item of the given list, so in

BUTFIRST [1 2 BUCKLE MY SHOE]
it is [2 BUCKLE MY SHOE], while in

www americanradiohistorv com

BUTFIRST [[PETER PAN]
WENDY JOHN]

it is [WENDY JOHN].

The FPUT operation takes the two
objects x and y and constructs a list
whose FIRST is x and whose
BUTFIRST is y. For example:

FPUT 5 [2 BUCKLE MY SHOE]

produces the list [6 2 BUCKLE MY
SHOE], and

FPUT [PETER PAN]
(BUCKLE MY SHOE]

produces the list [[PETER PANI
BUCKLE MY SHOE].

The SENTENCE operation, like
FPUT, constructs larger lists from
smaller ones, but in a slightly dif-
ferent way. SENTENCE takes a
number of lists as inputs and com-
bines all their elements to produce a
single list. For example:

SENTENCE [PETER PAN]
[BUCKLE MY SHOE]

produces the list [PETER PAN BUCKLE
MY SHOE].

The significant thing about lists in
Logo is that they can be manipulated
as what computer scientists call “first-
class data objects.” That is to say,
Logo lists (as opposed, for example,
to arrays in BASIC) can be:

e assigned as the values of variables

e passed as inputs to procedures
ereturned as the outputs of pro-
cedures

For instance, you can assign names to
lists:

MAKE “X [OOM PAH]
MAKE “Y [HEIGH HO)

and then refer to the values of these
variables, so that BUTFIRST :X is the
list [PAH]. You can also combine
operations on lists to produce more
complex operations. For example:

FIRST FIRST [[PETER PANI
WENDY JOHN]

returns the word PETER.

Circle 248 on inquiry card. ===p
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In an age when new standards are constantly emerging,
one disk consistently meets or exceeds them all.

Maxell.The Gold Standard.

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

Your benefits are many. =
Take the perpetual problem of el ‘ |
drop-outs. A drop-out is a tiny Mol |
defect that wastes time and ,
degrades computer accur- 3
acy and performance. Now
hat you understand what a
drop-out is, forget it. Maxell
disks don't have any. Each
disk comes to you certified

‘l-

drop-out free at the time of manufacture. You can
depend on this quality protecting your valuable
programs and programming time, indefinitely.
We've run disks over ten million passes under
conditions designed to find weak points and wear.
We couldn’t. And you won't.

There is a Maxell disk for the
floppy system you use, or plan
to use. Check your computer’
] instructions. Or write for our
EULANE complete, highly informative
};"' I brochure.

He When you set the Gold
Standard as your level of
quality, you’'ll benetfit from
improved disk performance,
immediately. Bank on it.

maxaeil.

Maxell Computer Products Division, 60 Oxford Drive, Moonachie, N.J. 07074, 201-440-8020
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You can also write procedures that
manipulate lists:

TO DOUBLE :L
OQUTPUT SENTENCE :L :L
END

PRINT DOUBLE [OOM PAH]}
OOM PAH OOM PAH

PRINT DOUBLE DOUBLE
[OOM PAH]

OOM PAH OOM PAH
OOM PAH OOM PAH

The implication of this is that you
can combine operations on lists,
much as you combine operations on
numbers in ordinary languages. For
example, one very useful list opera-
tion is PICKRANDOM, which chooses
an item at random from an input list.
PICKRANDOM is not provided as a
primitive operation, but is easily con-
structed out of simpler operations,
such as finding the length of a list,
selecting a random number in a given
range, and extracting the nth item of
a list.

Playing with Text

To illustrate how lists are used, let's
examine a program that composes
vacation postcards, such as:

DEAR DOROTHY
WISH YOU WERE HERE.
LOVE -- JOHN

DEAR MARY
EVERYONE'S FINE.
WRITE SOON -- AUNT EM

You begin by setting up lists of
names and phrases from which the
elements of the postcard will be
chosen:

MAKE “NAMES
[JOHN
DOROTHY
[AUNT EM]
OCCUPANT]

MAKE “PHRASES
[(WISH YOU WERE HERE.}
[(WEATHER'S GREAT!]
[SURF'S UP.}
[EVERYONE’S FINE.]]

MAKE “CLOSINGS
ILOVE
[SEE YOU SOON]
[WRITE SOON]}]
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Here's the main postcard program:

TO POSTCARD
PRINT SENTENCE [DEAR] NAME
PRINT BODY
PRINT (SENTENCE CLOSING
(-] NAME)
POSTCARD
END

The recursive call in the last line
makes the procedure keep printing
new postcards over and over. (Com-
pare the SQ and POLY procedures.)

The procedures NAME, BODY, and
CLOSING generate the elements of the
postcard by selecting items from the
appropriate lists:

TO NAME
OUTPUT PICKRANDOM :NAMES
END

TO BODY
OUTPUT PICKRANDOM :PHRASES
END

TO CLOSING
OUTPUT PICKRANDOM :CLOSINGS
END

You can change the postcard pro-
gram so that it automatically aug-
ments its repertoire of phrases by
every so often (say, one chance in
three) asking the user to type in a new
phrase and adding that to the
PHRASES. To do this, add to the
POSTCARD procedure the line:

IF 1.IN.3 LEARN.NEW.PHRASE

The 1.IN.3 procedure returns TRUE
with odds of one chance in three and
FALSE otherwise. One possible way
to write this procedure is:

TO 1.IN.3

IF (RANDOM 3) = O OUTPUT “TRUE
OUTPUT “FALSE

END

Here's how the program learns a
new phrase:

TO LEARN.NEW.PHRASE

PRINT [PLEASE TYPE IN A NEW PHRASE]

MAKE “PHRASES FPUT REQUEST
:PHRASES

END

The idea is that REQUEST returns (as
a list) the phrase that the user types in
response to the message. This is

. added to PHRASES (by means of
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FPUT), so that the program will be
able to use this phrase in future
postcards, like:

PLEASE TYPE IN A NEW PHRASE
OON’T FORGET TO FEED THE DOG.

DEAR OCCUPANT
DON’T FORGET TO FEED THE DOG.
LOVE -- JOHN

Another change you can make is to
generate longer postcards, whose
BODY consists of one or more
phrases. One way to do this is to alter
the BODY procedure as follows:

TO BODY

IF 1.IN.2 OUTPUT SINGLE.PHRASE

OUTPUT SENTENCE BODY
SINGLE.PHRASE

TO SINGLE.PHRASE
OUTPUT PICKRANDOM :PHRASES
END

This uses recursion in a devious way.
Half the time you call BODY, it will
output a single phrase, just as before.
(The procedure 1.IN.2 is analogous to
the 1.IN.3 procedure above.) But the
other half of the time, it recursively
generates a new BODY and combines
this (using SENTENCE) with a single
phrase. The new (recursively called)
BODY will itself generate a single
phrase only half the time. Otherwise,
it will call a third BODY. The result is
that a call to body will generate a
single phrase about half the time, two
phrases about one-fourth of the time,
three phrases about one-eighth of the
time, and so on.

Here's the final postcard program
in action:

DEAR AUNT EM

SURF’'S UP. DON’'T FORGET TO
FEED THE DOG.

WRITE SOON -- DOROTHY

PLEASE TYPE IN A NEW PHRASE
GET THE MONEY IN SMALL BILLS.

DEAR OCCUPANT

WEATHER'S GREATI WISH YOU
WERE HERE. GET THE
MONEY IN SMALL BILLS.

SEE YOU SOON -- JOHN

Circle 203 on inquiry card, s=p
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ALL MATTER IS MODULAR.
YOUR PRINTER SHOULD BE, TOO
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Introducing the Prism Printer' from
Integral Data Systems, the first truly
modaular, 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-
ricating information and ideas
nothing is more effective than
lot*™ graphic option and Prism
tion — this gives you high-
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will be available s« -

If you're an AP M™ or other
professional microcomputer user,
Prism Printer is the key to your
system solution. At last, the chemistry
isrright 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.
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¥ Integral Data Systems, Inc.
Miltord, NH 03055
Telex: 953032

PPLE is a registered trademark of Apple Corporation
BM s a registered trademark of liternational Bosiness Machines Cormoration
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Text-generation procedures are fun
to write and to play with and also
easy to modify. You can make them
as elaborate or as simple as you like
and apply the same ideas to produc-
ing essays, poems, love letters, and so
on. The idea of generating a random
postcard program is based on work
done at MIT by Neil Rowe, whose ar-
ticle “Grammar as a Programming
Language” (Creative Computing,
January/February 1978) contains
many other examples of text-genera-
tion procedures. It also shows how to
implement, in Logo, a special-pur-
pose “sublanguage” for creating such
programs,

Recursive Tiling

The success of Logo as a catalyst
for learning involves much more than
the Logo language itself, although the
language does play a crucial role. The
best kind of Logo activity is a synthe-
sis of programming, mathematics,
aesthetics, and, above all, the oppor-
tunity to explore. One particularly
striking example of this is the “recur-
sive tiling” program invented by
Andrea diSessa and Doug Hill. This
scheme enables you to write simple
procedures that draw patterns such as
the ones shown in photos 2 and 3,
giving you literally billions of possi-
bilities to examine and explore,

The idea is as follows. Suppose you
have a program that draws a pattern
inside a square of some given size, By
scaling the pattern size in half and
gluing together four copies, you ob-
tain a more complex pattern in the a
square of the original size, as shown
in figure 5a on page 108. In fact, you
can generate many different patterns
from a single pattern because each
copy of the original pattern that you
place in each corner square can be
rotated through an arbitrary multiple
of 90 degrees, as shown in figure 5b.

To convert this idea into a com-
puter program, suppose you have a
procedure called PROC that draws a
pattern in a square. Assume that
PROC takes an input S that specifies
(2b) the size of the square, scaled so that S

is equal to half the diagonal of the
Photos 2a and 2b: Two tiling patterns constructed from the same basic figure (a triangle ~ square. Assume also that PROC is de-
within a square). The differences in the patterns are due to using different orientations  signed to begin drawing with the tur-
when the basic figure is combined into “higher-level” patterns. tle at the center of the square pointing
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at a vertex, and to end with the turtle
in the same state.

Now suppose you have a square of
size S divided into four “corner
squares” each of size S/2. The follow-
ing process is designed to start with
the turtle at the center of the square,
facing one of the corners. It draws a
copy of the PROC design in that cor-
ner square and returns the turtle to
the center of the larger square. Then
it turns the turtle 90 degrees to point
at the next corner square. The steps in
the process are:

1. Move the turtle FORWARD a dis-
tance of S/2. This brings the turtle
to the center of the small square,
pointing at a vertex of that
square.

. Run the procedure PROC with an
input of S/2 (half the diagonal of
the smaller square). This draws
the pattern and leaves the turtle at
the center of the small square.

. Move the turtle BACK a distance
of $/2 to return it to the center of
the larger square.

4. Rotate the turtle 90 degrees.

In addition, before performing step 2,
you can rotate the pattern through a
multiple of 90 degrees. If you do this,
you should perform the opposite
rotation at the end of step 2, so that
the turtle will end up facing in the
same direction from which it started.
The following CORNER procedure
implements this strategy. CORNER
takes three inputs. The first, A, is a
multiple of 90 degrees to be turned
before drawing the pattern (A is an in-
teger from O to 3). The next input,
PROC, is the name of the procedure
that draws the pattern. PROC is
assumed to take one input that speci-
fies the size of the pattern. The third
input to CORNER is a number S that
specifies the size of the square. The
procedure is used as follows:

TO CORNER :A :PROC :S

FORWARD :5/2

RIGHT 90 * :A (3b)

DRAWFIGURE :PROC :S/2

LEFT 90 * :A

BACK :S/2 Photos 3a and 3b: Two tiling patterns constructed on the same basic triangle as in
RIGHT 90 photos 2a and 2b. All four patterns use the gluing scheme shown in figures 5a and 5b,
END and photos 4a, 4b, and 4c, extended to four levels.
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GLUE]
— e
(5a)
GLUE?2
(5b)

Figure 5: Given a design that lies inside a
square, four copies of the same design
(each scaled to half the size of the original)
will produce a more complex pattern in
the same square. Varying the relative
orientations of the four copies produces
different overall designs. This is the basic
gluing scheme used to produce the pat-
terns in photos 2a, 2b, 3a, and 3b, starting
with a triangle, and repeating the gluing
process four times (i.e., working with a
final pattern element scaled to 1/16 times
the size of the original square).

The CORNER procedure uses a sub-
procedure DRAWFIGURE, which takes
as inputs a procedure name and a
number and runs the procedure with
the number as input. DRAWFIGURE is
implemented in terms of the Logo
primitive operation RUN, which exe-
cutes a list as if it were a typed-in
command line:

TO DRAWFIGURE :PROC :INPUT
RUN SENTENCE :PROC :INPUT
END

For example, if you execute:

DRAWFIGURE [SQUARE] 100

this combines [SQUARE] and 100 to
obtain the list [(SQUARE 100] and ex-
ecutes this list as if it were a typed-in
Logo command line, which is to say,
it executes the command SQUARE
100.

The CORNER procedure begins with
the turtle pointing at one corner of
the large square; it ends with the tur-
tle pointing at the next corner. This
means that you can obtain a complete

gluing design by running CORNER
four times. Each of the four calls to
CORNER can specify a different
90-degree multiple of A, through
which the design in that corner
should be rotated. Since each gluing
has four corners, and each corner can
have any of four rotations, there are
44 or 256 possible gluings for any
given pattern. Here are two possible
gluings:

TO GLUE1 :PROC :S
REPEAT 4 [CORNER O :PROC :S]
END

TO GLUE2 :PROC :S
CORNER O :PROC :S
CORNER 2 :PROC :S
CORNER 1 :PROC :S
CORNER 3 :PROC :S
END

Photo 4b shows the result of enter-
ing
GLUE1 (TRI) 100

where TRI is a procedure that draws a
small triangle inside a square, as
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shown in photo 4a. (In accordance
‘with general gluing strategy, TRI
should be a procedure that takes one
input that specifies the size of the
square.) For comparison, photo 4c
shows a different gluing:

GLUE2 [TRI] 100

Now comes the clever idea. The
GLUE procedures enable you to glue
together four copies of any pattern.
On the other hand, entering

GLUE1 [TRI] 100

is also a command that draws a pat-
tern in a square. In fact, the list
[GLUE1 [TRI)], when combined with a
size (via the DRAWFIGURE proce-
dure), produces a command that
draws a pattern in a square of the
specified size. Therefore, you can use
a GLUE procedure to glue together
four of these patterns, for example:

GLUE1 [GLUE1 [TRI])) 100

GLUE2 [GLUE1 [TRI]] 100

But again, each of these “two-level”
gluings is itself something that can be
glued, so you can make three-level
patterns such as

GLUE2 [GLUE1 [GLUEZ2 [TRI]]] 100

and so on and so one. The patterns
shown in photos 2a, 2b, 3a and 3b
are, in fact, all four-level gluings
based on the same TRI procedure,
using different rotations at the
various levels.

There’s an enormous range of pos-
sibilities to investigate here. Four
levels of gluings with 256 orientation
choices at each level give 256* or
more than 4 billion possible four-level
gluings, all from a single base pattern!
(The number of distinct patterns is
reduced by various symmetries in the
gluing process, which is itself an in-
teresting phenomenon to explore.)
For more variety, you can try dif-

Photo 4: Photo 4a shows a triangle inside a square, as drawn by the procedure TRI. fe.rent base p'attems, or even develop
(The square, shown here in color, is not drawn by TRI. Photos 4b and 4c show two dif- different gluing schemes, such as the
ferent one-level gluings of the TRI procedure to form a more complicated figure insidea  ON€ derived from dividing an equilat-
square. The complex designs in photos 2a, 2b, 3a, and 3b are four-level gluings based on  eral triangle into four smaller equilat-
the same TRI figure. eral triangles. (See Turtle Geometry

(4c)
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HAVEN'T YOU HEARD
OF THUNDERCLOCK PLUS?

I.’J‘.'er‘f_: b

your Apple® to work—around the
clock—Thunderclock Plus is the solution. Just plug it
in and your programs can read the month, date, day of
week and time—down to the second —in any of Apple’s
languages. So your Apple can do any number of tasks
for you automatically. In the office, the lab or at home.
Most good software packages for business, data base
management, communications and time management
are made to read Thunderclock Plus. {It's compatible
with DB Master,” Micro-Courier** and VisiDex" to
name a few}. So no matter how you use your Apple now,
Thunderclock Plus can make it a more versatile
and efficient tool.
For example, with business or communi-
cations software, your Apple can auto-
matically access a data base or send elec-
tronic mail when the rates are lowest.
In addition, Thunderclock Plus can
organize your disk files. Qur optional
DOS-DATER™ software upgrades the
regular DOS on your disks. So every
time a program is saved or a file is modi-
fied, the time and date, to the minute,
are stored in the CATALOG with the file
name. Now you can instantly know
exactly when your files were last updated.

R

‘ Thunderclock I
_ can even give you a sense of
security. Or just make your life a little easier. With our
X-10 interface option and a BSR X-10* Home Control
System, your Apple can turn on your lights, water your
lawn...whatever you desire, according to schedules you
create. It comes with our menu-driven SCHEDULER
software. So it's easy to design and modify schedules
that can run in the “background” while you have
“hands-on” use of your Apple.

Thunderclock Plus comes with a one-year warranty.
Powered by on-board batteries, it runs accurately for up
to four years without battery replacement.

So now that you’ve heard of Thunderclock Plus, isn’t
it time you put your Apple to work—

around the clock? See your dealer

for a demonstration or contact us.

THUNDERCLOCK PLUS
and BASIC software $150

DOS-DATER/DEMO disk $ 29
X-10 Interface option $ 49

PASCAL software disk $ 29

*Apple is a registered trademark of Apple Computer, Inc.
*DB Master is a registered trademark of Stoneware, Inc.
**Micro-Courier is a registered trademark of Microcom.
tVisiDex is a registered trademark of VisiCorp.
$BSR X-10 is a registered trademark of BSR (USA} Ltd.

Thunderware’s DOS-DATER time and
date stamps your disk files to the minute.

THUNDERWARE, INC.

44 Hermosa Ave., Oakland, CA 94618 (415) 652-1737
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P.C. Contigurations can be set at 64K, Upgradability is the key!

*1895
For
6M Bytes

B Add-In Winchester Disk System

(PC)2's Add-In Winchester Disk Systemis slot, reducing desktop space. Also
housed within the IBM chassis and is available in 12 and 18 M Bytes capacity
easy to install directly into the tloppy

B Asynchronous Communications Controller

1or 2 line capability on one card. As
Totally compatible with IBM sottware and diagnostics. little as

B DS-Disk Software "85%

(PC)?'s software program doubles the from 160K to 320K. Used with Tandon
IBM single-sided diskette capaci " TM100-2 disk drive or equivalent.
using both sides. Increases ca

PHONE OR WRITE — BUT ORDER NOW!

(PC)2, P.O. Box 678
510 Lawrence Expressway
Sunnyvale, CA 94086

(408) 749-9313

Postage and Handling included within continental U.S.A.
One year warranty on all board products.
MasterCard, Visa and Checks accepted.
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for more investigations with “recur-
sive designs.”)

The Computational Perspective

Logo is often described as a pro-
gramming language. Those of us who
designed Logo tend to think of it
rather as a computer-based learning
environment, where the activities (ex-
ploring the symmetry of POLY) are
just as integral as the programming
tools used (recursion and lists). Logo
is also a continually evolving en-
vironment, and the microcomputer
implementations of Logo that have
appeared during the past year are
only the first to be widely available.
We plan to extend Logo to incor-
porate new linguistic features, such as
the “message passing” facilities found
in Smalltalk and recent implementa-
tions of LISP (see the August 1981
issue of BYTE for an overview of
Smalltalk), as well as new activities,
such as a computer-based physics
curriculum that builds upon turtle
geometry. At the MIT Laboratory for
Computer Science, the Educational
Computing Group is designing a
follow-on system to Logo suitable for
the new generation of personal com-
puters that will be coming into use
during the latter half of the 1980s.

The next few years will be exciting
ones in educational computing
because personal computers are be-
coming powerful enough to support
systems that are designed for the con-
venience of people rather than for the
convenience of compilers. If we can
dispel the delusion that learning
about computers should be an activi-
ty of fiddling with array indexes and
worrying about whether X is an in-
teger or a real number, we can begin
to focus on programming as a source
of ideas. For programming is an ac-
tivity of describing things. The de-
scriptions are phrased so that they
can be interpreted by a computer, but
that is not really so important. Com-
putational descriptions, like those of
science or mathematics, provide a
perspective, a collection of “tools of
thought,” such as procedural organi-
zation, hierarchical structure, and
recursive formulations. Logo, and
languages like it, will help make these
tools available to everyone. B

Circle 289 on Inqulry card. s==p
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~als has bomlv ventured

where no one has gone
before — successfully
channeling the same state-
of-the-art bubble technology
into the personal computer
field.
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mMmemory Disk Emulator for
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THE FRANKLIN m

You just can’t beat an ACE. Especially the Franklin ACE 1000.

It's the professional personal computer with all the trump cards
—it costs less than Apple” Il and it includes 64K of RAM, upper
and lower case capabilities, a numeric pad and VisiCalc* keys.

Peripherals that work with the Apple Il will work with the Franklin
ACE 1000. Programs that run on the Apple will run on the ACE.
Totally Apple compatible . . . yet, so much more!

The Franklin Ace 1000—price, power, quality, reliability—the
best deal in town. Call or write today for the name of your local
authorized Franklin dealer.

Franktin ACE is a trademark of Franklin Computer Corporation
Apple is a registered trademark of Apple Computer inc.
VisiCalc is a registered trademark of Visi Corp.

COMPUTER CORPORATION

7030 Colonial Highway
Pennsauken, NJ 08109
609-488-1700
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Logo in the Schools

Putting Logo in the classroom has led
to some interesting results.

In the 15 years since its develop-
ment, the Logo computer language
has been used in a variety of research
and educational settings. Students
from preschool to graduate school;
those with severe physical, mental,
and emotional handicaps; and
students with outstanding ability in
science and mathematics have been
involved with Logo. It has been used
in educational settings to:

eprovide an environment for ex-
periential learning of mathematics
epromote the development of
problem-solving abilities

eserve as an introductory program-
ming language that helps students
learn principles of structured pro-
gramming

About the Author

Daniel Watt, a former elementary-school
teacher, was involved in curriculum develop-
ment and the Brookline Logo project at MIT.
Watt holds a doctorate in engineering from
Comell University and is currently an editor
with BYTE.
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eserve as a vehicle for computer
literacy, helping students develop a
sense of personal control of a com-
puter

esupport the learning of students
who, for one reason or another, have
not been successful in traditional
classrooms

eprovide the basis for learning en-
vironments in a number of subject
areas, including music, language arts,
fine arts, physics, biology, and
mathematics

eform a foundation for an entirely
new kind of school based on Pia-
getian approaches to teaching and
learning, using computers as all-
purpose tools to facilitate learning

Each time Logo has been intro-
duced into a school, certain objec-
tives have been emphasized at the ex-
pense of others. This article deals
with four different Logo projects and
describes the settings, the goals of
each project, and some of the known
results. In some cases, I have drawn
on the published reports listed in the

www americanradiohistorv com

references. Where published reports
are not available, I have relied on
visits and interviews with people
directly involved. Each of the projects
has had many dimensions that are not
included here because of space limita-
tions. For further information, read
the reports cited in the references or
contact the projects.

Each project had a different type of
student population, different choice
of goals, and different kinds of
results.

The Edinburgh Logo Project, Depart-
ment of Artificial Intelligence,
University of Edinburgh, Edinburgh,
Scotland, dealt with 12- and 13-year-
old boys attending a private school
adjacent to the university. It focused
on the use of Logo to create an en-
vironment for learning to think
mathematically and on developing
new methods to teach the content of
conventional school mathematics.

The Brookline Logo Project, con-
ducted as a collaboration between the
MIT Logo Group and the public
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Photo 1: Preschool students using TI Logo at the Lamplighter School, Dallas, Texas. Photo courtesy of Texas Instruments Inc.

schools of Brookline, Massachusetts,
had two very different phases. In the
first, a laboratory was set up with
four computers. The emphasis of the
research was to observe and docu=
ment what a group of sixth-grade
students actually learned, rather than
assess whether they had achieved a
set of preplanned objectives.

The second phase of the Brookline
Logo Project involved placing com-
puters in fourth- through eighth-
grade classrooms for several weeks at
a time. This project emphasized the
development of curriculum materials
to support the learning of Logo as one
activity in a multifocused classroom.
The Computers in Schools Project,
conducted by the New York
Academy of Sciences in conjunction
with the New York Public Schools,
provided training for elementary and
junior high school teachers to use
Logo as a permanent feature of their
classrooms. The major focus of this
project has been implementation in

the school, training and supporting
teachers to ensure successful use of
Logo in the classroom.

The Lamplighter School Logo Proj-
ect, conducted at a private school in
Dallas, Texas, for students aged 3 to
9, is the most ambitious Logo project
to date. Conducted as a joint effort
with the school, the MIT Logo
Group, and Texas Instruments, the
project was intended to provide the
school with enough computer hard-
ware that access to computers would
not be a limitation on what the
students could learn. Logo would be
taught to all students and teachers,
from nursery school through grade
four. Eventually, the project was ex-
pected to enhance learning in many
dreas as it facilitated the use of the
computer as a multipurpose learning
tool throughout the curriculum. The
Lamplighter School also served as the
primary test site for the development
of the Texas Instruments implementa-
tion of Logo.

www.americanradiohistorv.com

The Edinburgh Logo Project

The objective of the Edinburgh
Logo Project was to discover whether
the students’ “. .. ability to do
mathematics and to talk about their
mathematics was changed by explor-
ing mathematical problems through
[Logo] programming.” The quotes in
this section are taken from Teaching
Mathematics Through Logo Pro-
gramming: An Evaluation Study, by
Howe, O'Shea, and Plane (see
references section 1). The students
were a group of 11 sixth-grade boys
from the George Herriot School, a
private school near the university.
They were selected from the school’s
lowest-level math group.

The project lasted for two years,
during which the students attended a
Logo lab at the university. For the
first year, the students worked
through a set of graded worksheets to
learn the basic elements of Logo. For
the second year, they did special Logo
exercises designed to teach topics
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Great care was taken to see that the
research design was carefully carried
out.

The published results of the project
on student achievement were not
very dramatic. Over the two years,

selected from their regular mathe-
matics curriculum.

The project was highly structured
in several respects. The students’
learning experiences were structured
by means of assigned worksheets that
they worked through in order, each
at his own rate. In this way, re-
searchers could effectively monitor
the progress of each student. During
the second year of the project, Logo
activities were drawn from mathe-
matical topics such as areas of rectan-
gles, factors and multiples, positive
and negative numbers, and plotting
coordinates on graphs.

The research aspect of the project
was also carefully structured.
Students were given standardized
tests in mathematics before and after
the project. Their progress was com-
pared with that of a control group
(drawn from boys in the second
lowest-level math group). Both
groups of boys, as well as their
teachers, were also given a series of
questionnaires designed to measure
their attitudes toward mathematics.

Teachers found that
students who had
taken part in the Logo
classes were more
willing to ‘“argue
sensibly about
mathematical issues’’
and to explain their
“mathematical
difficulties clearly.”’
e ——
the experimental group improved a
bit more than the control group on a
“basic maths” test. The reverse was
true on a “maths attainment” test.

The most interesting finding had to
do with the teachers’ perceptions of

the students in both groups. Teachers
found that students who had taken
part in the Logo classes were more
willing to “argue sensibly about
mathematical issues” and to explain
their “mathematical difficulties clear-
y.” This finding may have depended
as much on the teaching approach
used by the Logo teachers—as com-
pared with the classroom mathemat-
ics teachers—and on the individual
assistance the Logo students received,
as it did on the Logo activities them-
selves.

Conversations with some of the
people involved indicate that a lot of
interesting data about what and how
the students learned was collected
during this project. Unfortunately,
little of that information has been
analyzed or published. For people in-
terested in teaching Logo, the most
tangible results of the project may be
the sets of worksheets developed to
teach Logo concepts and mathe-
matical applications. These represent
a useful set of Logo teaching ideas—
even if they are not used in the strictly
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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
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sequential format for which they
were originally designed. Copies of
student worksheets used in both years
of the project are available from the
Edinburgh Logo Group.

The Edinburgh Logo Group has
also been involved in several other
educational projects. In one project,
student teachers who were not math
specialists were taught Logo to see
how it would affect their teaching of
mathematics. In another project pres-
ently under way, computers have
been installed in several schools so
that the Logo curriculum can be
taught by classroom teachers who
have taken a Logo training course.
This project is intended to give clearer
results about the impact of Logo on
the improvement of classroom per-
formance in mathematics.

In order to carry out the current
study, the Edinburgh Logo Group im-
plemented a version of Logo on the
Terak computer system, an LSI-11-
based system with high-resolution
graphics. Disks for this version of
Logo are available from the Edin-

burgh Logo Group. Other Logo im-
plementation projects are under way
for microcomputer systems widely
available in Great Britain.

The Brookline Logo Project

The first Brookline Logo Project,
funded by the National Science Foun-
dation and conducted by the MIT
Logo Group in collaboration with a
public school in Brookline, Massa-
chusetts, had a very different set of
goals and results. In this case, 50
sixth-grade students were given the
opportunity to learn Logo in a com-
puter lab established within the
school. The work of 16 of these
students, representing a full range of
academic abilities and interests, was
selected for study.

The entire Logo learning experience
of these students was carefully
monitored and analyzed, document-
ing what the students learned, what
learning styles they used, and what
types of choices they made. Some
common material and ideas were pre-
sented to all the students and intro-
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ductory turtle geometry projects were
stressed at the beginning of the proj-
ect. Students also had the opportuni-
ty to choose their own activities and
went on to develop many different
Logo projects, including a math quiz,
word games and conversations,
animations, geometric explorations,
tic-tac-toe, and dynamic action
games, The students were expected to
be in charge. The teachers were there
to help them accomplish their own
goals.

The results of the project indicate
that Logo learning environments are
suitable for many different kinds of
students. All students, ranging from
those who were academically gifted
to those who had the poorest
academic records, were successful in
the Logo classes. The surprising suc-
cess of students with learning
disabilities led to a separate proposal
to provide Logo training and equip-
ment for teachers who specialized in
this area. The final report of the proj-
ect summarized the students’ learning
styles and analyzed what they learned
in the areas of computer program-
ming and mathematics. A second
volume of the report traced the learn-
ing experiences of each of the 16
students individually. The report pro-
vides a basis for an introductory Logo
curriculum, as well as a rich source of
project ideas suitable for students
with widely divergent ‘interests and
abilities.

The Brookline Logo Project was
not very successful in obtaining “ob-
jective” data about learning gains
made by the students. Standardized
tests had been rejected as irrelevant to
the goals of the project (the ability to
use turtle geometry is not measured
by sixth-grade math tests). The prob-
lem-solving tests and mathematical
tests devised and administered by the
project staff had inconclusive results.
The problem of developing objective
tests in such areas as problem solving
or procedural thinking is still an open
question for educational researchers.

Another limitation of the project
was that it required an extremely sen-
sitive and knowledgeable teacher,
with a great deal of time to consider
the needs of each student. It was the
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hope of the project staff that the two-
volume report, with its analysis of
student learning and many examples
of student projects, could be an effec-
tive resource for teachers working in
less ideal settings. The report was also
intended as the basis of a Logo cur-
riculum to be developed in subse-
quent projects.

The second Brookline Logo Project
was also funded by the National
Science Foundation to develop a cur-
riculum supporting classroom use of
Logo. Computers were placed in
classrooms from grades four through
eight. Teachers were provided with a
small amount of training, and the
project developed curriculum
materials to be used by students and
teachers. During the project, two
computers circulated among several
classrooms. Each classroom had ex-
clusive use of a computer for 8 to 12
weeks. During this time, students
worked on their own at the com-
puter, individually or in pairs, while
the rest of the class went on with its
regular work. About once a week, the
entire class met for a lesson at which
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ideas would be shared, new concepts
introduced, and assignments given.

The curriculum materials devel-
oped by the project are at two dif-
ferent levels: an introductory Logo
curriculum for grades four through
six, and a set of advanced Logo proj-
ects based on playing and modifying
a set of “dynaturtle” games. The in-
troductory curriculum includes step-
by-step instructions for students, as
well as a number of different types of
project ideas. Teachers are given in-
formation about everything from the
physical arrangement of the com-
puter in the classroom to the concepts
the students will be learning, sugges-
tions for whole class lessons, and a
checklist to help them monitor stu-
dent progress.

The advanced activities focus on a
series of dynaturtle games that can be
used in two different ways. The
games provide a microworld in which
students can explore the behavior of
the dynaturtle—a Logo turtle that has
been programmed to follow Newton's
Laws of Motion. Each game intro-
duces a new factor to be considered.
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The first game involves makmg the
dynaturtle hit a target, which forces a
student to learn to control its momen-
tum and understand something about
how the vector quantities of force and
momentum are combined. The sec-
ond game involves driving the dyna-
turtle around a circular racetrack, in-
troducing some of the concepts in-
volved in orbital motion. The third
game, a version of the familiar Lunar
Lander, introduces the effect of gravi-
ty. The booklet accompanying the
games contains many suggestions and
challenges for the students that are
designed to help them understand the
physics concepts embedded in the
games. (Also, see R. W. Lawler’s
“Designing Computer-Based Micro-
worlds,” in this issue on page 138.)
Another method for using the
dynaturtle games is as a program-
ming project. The games are
deliberately designed to be simple so
that they lend themselves to many
obvious improvements. Every stu-
dent who has played them has had
ideas for making them better and
more interesting. A student booklet

't,_
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provides detailed suggestions for
making a series of changes in each
game. Students who have already
learned simple Logo programming
can learn some of the intermediate
features of the programming
language while using these games as
models for the construction of
elaborate programs from small
modules. Students who have gone
through these projects are ready to
tackle any number of interactive pro-
gramming projects of their own de-
vising.

Curriculum materials developed
during the project are not yet publicly
available. The MIT Logo Group is
seeking a commercial publisher for
them in accordance with the re-
quirements of the National Science
Foundation.

One of the most interesting aspects
of the second Brookline Logo Project
was the way in which students
emerged as Logo teachers. Because
there was a group of “student
experts” at the beginning of the proj-
ect, seventh graders who had par-
ticipated in the first project, teachers

incorporated these students as tutors
into their planning from the start.

As the project went on, certain
students from this group (and others)
became known as experts at Logo
programming and at managing the
computer systems. Teachers through-
out the school routinely began to ask
these students for help when neces-
sary. When the youngest students in
the school, the fourth graders, were
introduced to Logo, each student was
assigned an upper-grade tutor for the
first few weeks. Thus, the fourth
graders developed a quick proficiency
with the mechanics of the system and
were able to begin their own projects
very quickly.

A related aspect of the project was
the way that students in the same
classroom worked together on Logo
activities. During the first Brookline
Project, student interaction had been
limited by the arbitrary manner in
which groups were assigned to the
laboratory. In the classrooms,
students formed natural groupings to
share ideas and help each other. Proj-
ect ideas and “secret knowledge” of

how to do certain things were passed
among the students by word of
mouth. The result of using students as
teachers and working partners was a
reduction in the teachers’ role as
source and authority, and the crea-
tion of a student-based Logo culture.

It had been assumed at the start
that teacher knowledge would be a
major limiting factor in what the
students could achieve. It turned out
that this was not the case. The limita-
tions on student knowledge were
what limited what other students
could learn. A strategy was devised
to support the transfer of knowledge
from student to student. Once a
week, an after-school student interest
group met to work on projects and
share ideas. This gave the students in-
volved an opportunity to further
their own Logo knowledge, to in-
crease their store of project ideas, and
to develop more consistent ways of
thinking about how Logo works. All
this made them much more effective
in their informal role as spreaders of
the Logo culture.

Because the project focused
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primarily on curriculum develop-
ment, there was no opportunity for a
study of the role of students as
teachers and the impact of this on the
roles of classroom teachers as tradi-
tional authority figures and sources
of all school learning. This type of
situation is becoming quite common,;
students know more about the com-
puters than their teachers because
they have more time to develop and
share their expertise. The use of
students as teachers should be a
serious consideration for teachers, re-
searchers, and curriculum developers
as computers continue to spread into
the schools.

Computers in the Schools—
New York City

The Computers in the Schools
Project, conducted by the New York
Academy of Sciences in collaboration
with New York City School Districts
2, 3, and 9, provides teachers with
training and support to teach Logo in
their own classrooms. The project in-
volves students in grades two through
nine from a full range of socio-
economic backgrounds. Like the sec-
ond Brookline Project, the computers
are located in elementary and middle
school classrooms. A major dif-
ference is that the teachers have had
an extensive training period and each

classroom is assigned a computer for
the entire year.

The project began in the summer of
1980 with a three-week training pro-
gram for 11 teachers and a principal.
An expanded training program in the
summer of 1981 included eight more
teachers from each of the three school
districts. During the year, project
staff members made weekly visits to
each participating classroom.
Teachers also attend a monthly
seminar held at the New York
Academy of Sciences.

Although the project has not yet
published any progress reports, the
staff believes it has been successful in
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90 to 95 percent of the classrooms in-
volved. In a conversation with proj-
ect coordinator Michael Tempel, he
defined “success” in the following
terms: “The positive educational
benefit was obvious! Kids were en-
gaged in valid intellectual and social
processes. You could see them devel-
oping. . . . We have seen striking
changes in kids' relationships to
schools and learning; kids who had
not been successful in school got
turned on.”

Like the second Brookline project,
the Computers in the Schools Project
found that interaction among
students has been a major positive
consequence of having Logo in class-
rooms. Although Tempel stressed
that to remain effective the Logo en-
vironment requires “measured and
periodic input from the teacher,” he
has been struck by how much work
the students do without teacher inter-
vention. The activity “has a real
quality of self-sufficiency” for the
students. .

One important condition of the
project has been the insistence that
each classroom have at least one com-
puter for an entire year. Tempel
believes that access to computers has
been a major element in the success of
the project. Another condition was
that all the teachers involved had to
volunteer for the project and take the
summer training without additional
pay. This helped ensure that teachers
had a direct personal stake in the
project. Such factors should not be

underestimated when comparing this
to other Logo projects or considering
it as a model for implementing Logo
in other school districts.

When the formal project ends this
year, the teachers who have already
been trained are expected to carry out
future training and support activities
on their own. Teachers in each of the
three districts will have the respon-
sibility for training and support in
their own district. The Logo Learning
Center, established by Logo Com-
puter Systems Inc., will function as
an informal meeting place, providing
a mechanism for teachers to stay in
touch, share ideas, and receive addi-
tional training.

The future of the Computers in the
Schools Project itself involves an am-
bitious proposal to create a “magnet
school” for the three districts in which
the students would have access to
computers from the earliest grades.
With specially trained volunteer
teachers, the school would be a focus
for Logo-related research and cur-
riculum development. This project
has received the support of the three
school districts involved and is pres-
ently in the proposal-development
stage. Since costs for equipment,
research, and curriculum develop-
ment will be far beyond what can be
provided by the school system, the
New York Academy of Sciences is
seeking support from a number of dif-
ferent groups. It hopes to be able to
start with a small number of students
this fall.

The Lamplighter
School Logo Project

The most ambitious Logo project
to date was carried out jointly by the
MIT Logo Group, Texas Instruments,
and the Lamplighter School, a private
school in Dallas, Texas. Lamplighter
School has 400 students between the
ages of 3 and 9. The school has been
provided with 50 Texas Instruments
Logo systems that are used through-
out the grades. The goal of the project
is to establish a setting in which stu-
dent access to computers would not
be a limiting factor and to see what
students could learn in such cir-
cumstances. o

The project is now in its third year.
A half-time teacher/coordinator
oversees the day-to-day workings of
the project and provides individual
Logo tutorials for every teacher in the

- school on a biweekly basis. Com-

puters are in every classroom from
the nursery school through fourth
grade. Every teacher and child is in-
volved to some extent.

On a recent visit to the school, 1
was struck by just how comfortable
the children are with the computers.
Two 4-year-old girls were using a
computer to construct geometric de-
signs on a screen with square-shaped
sprites. (A sprite is-a hardware im-
plementation of a. turtle, to allow
multiple moving objects on the
screen.) Nearby, classmates were
engaged in more conventional ac-
tivities: building with blocks, putting
together a puzzle, playing with toy

Execute Total Size

(seconds) (bytes)
S/S-PASCAL 125 1117
PL/180 * 14.0 5977
PASCAL MT+"19.0 3043
PASCAL/Z* 109 3328

Re: BYTE, September 1981, page 180
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detailing the extensive capabilities
of the Two Door Data Base Manager,
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1120 San Antonio Road
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(415) 969-7047

a O/ product
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North Tarrytown,

NY 10591
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TM DJR Associates
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cars, playing house, and finger paint-
ing. Computers for these young
students are just another way of ex-
ploring their world.

The typing ability of the first and
second graders is amazing. The
students are already writing simple
programs, using the keyboard and
the Logo screen editor with great dex-
terity. One second-grade “hacker”
had just invented a procedure that
simulated the effect of the reset key,
clearing the screen and printing
“Welcome to Logo!” He also proudly
pointed out, “It doesn't erase your
procedures!”

In the third grade, several children
were clustered around two com-
puters. One of them had made a
“secret” animation program that
made a number of sprites move con-
tinuously in a dynamically unfolding
spiral. Three boys were trying to
duplicate the procedure on the ad-
joining computer. Another child was
designing a sprite shape for the center
of the screen that would look as if it
were emitting the spiraling sprites.

Competition, cooperation, communi-
cation, problem solving, program-
ming, geometry, and artistry were all
happening at once. Meanwhile, the
teacher who had introduced the basic
idea that all the students were build-
ing on was helping another student
figure out how to make a sprite move
in a circle.

These vignettes should give a sense
of the flavor of the school. While
some children are occupied with com-
puters, regular school life goes on for
others. The class next door may have
five computers sitting idle while a
geography or reading lesson is being
presented much as it would be in any
other school. Computers are accepted
by the teachers and students as an in-
tegral part of the school, but they are
not allowed to dominate it

Some of the anticipated results of
the Lamplighter Project have never
happened. For example, the students
have not used computers for creative
writing, despite the availability of a
simple screen editor as part of the
Logo system. The equipment pro-
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vided to the school in the first three
years of the project has not included
printers, which would be needed to
make creative writing a realistic ac-
tivity. Nor has Logo been integrated
into as much of the school’s cur-
riculum as had been planned. Ac-
cording to Lamplighter’s headmistress
Pat Mattingly, 'The teachers just
don't have enough time for cur-
riculum development in addition to
all their other duties.” With a few
minor exceptions, the research studies
that were expected to be part of the
project have not materialized. Some
unique, exciting, and wonderful
things have been happening at the
Lamplighter School, but except for
the school staff, who usually are too
busy to write, study, and reflect on
the situation, one gets the feeling that
“nobody’s watching.”

Other Interesting Projects

To round out the picture, I want to
mention some other schools at which
Logo is being used for research and
development. The Cotting School for
the physically handicapped in Boston
has been the site of a series of projects
conducted by Dr. Sylvia Weir of
MIT. In these projects, Logo has
enabled students with cerebral palsy,
previously unable to communicate ef-
fectively, to begin to realize their in-
tellectual potential. Of all the Logo
projects, this has been the most
dramatic in demonstrating Logo’s ef-
fectiveness for students who
previously had not been successful in
academic settings. It has also made
the most significant progress toward
the goal of finding objective ways of
determining just what students learn
as they engage in Logo activities.

Another Logo project aimed at
discovering what students are learn-
ing is being conducted by the Center
for Children and Technology of Bank
Street College in New York City. In
this project, students in grades three
through six have extensive access to
Logo. The research is focusing on
students learning problem-solving
techniques and on social interaction
among students as they work on Logo
activities—two areas that have been
highlighted, but not carefully studied
by other projects.
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Logo Information Sources

Here is a partial listing of organiza-
tions that offer Logo training and in-
formation:

1. Logo Training Courses and
Workshops:

Austin College, Sherman, TX 75090.
Contact Prof. Henry Gorman.

Bank Street College, 610 West 112th
St., New York, NY 10025. Contact
Karen Scheingold.

Lesley College, 29 Everett St., Cam-
bridge, MA 02138. Contact Nancy
Roberts.

Logo: The Learning Center, Logo
Computer Systems Inc., 989 Avenue of
the Americas, New York, NY 10018.
Contact Mike Tempel.

Teachers College, Columbia Universi-
ty, Microcomputer Resource Center,
525 West 120th St., New York, NY
10027. Contact Karen Billings.

Technical Education Research Centers,
8 Eliot St., Cambridge, MA 02138.
Contact Robert Tinker.

University of Wisconsin—Oshkosh,

Microcomputer Applications Group,
Oshkosh, WI 54901. Contact Don
Voils.

2. Organizations, Users’ Groups, and
Newsletters:

Boston Computer Society Logo Users
Group, One Center Plaza, Boston, MA
02108.

FOLLK, Friends of LISP/Logo and
Kids, 436 Arballo Dr., San Francisco,
CA 94132,

Friends of the Turtle, POB 1317, Los
Altos, CA 94022.

Logo Times, included in 99’er
Magazine, POB 5537, Eugene, OR
97405.

LOGOPHILE, Logo Special Interest
Group, c/o Higginson, Faculty of Edu-
cation, Queens University, London,
Ontario, K7L 3N6 Canada.

Monadnock Area Logo User’s Group,
¢/0 Dan and Molly Watt, Gregg Lake
Rd., Antrim, NH 03440.

Young People's Logo Association,
1208 Hillsdale Dr., Richardson, TX
75081.

A third interesting Logo school
project is not a research project at all.
At Lincoln-Sudbury Regional High
School in Sudbury, Massachusetts,
students learn Logo as the introduc-
tory computer programming lan-
guage. Experiences at Lincoln-Sud-
bury may show the way to those
seeking to use Logo with older
students,

Conclusions

I will take the risk of drawing a few
general conclusions from these very
diverse projects.

Logo can be effective for all
students in a school setting. In fact, a
regular theme of all the projects cited
is the success of students who pre-
viously had been unsuccessful in
school,

Teacher training is critical. At the
very least, teachers need to under-
stand the value of exploratory learn-
ing and student interaction. Further,
at all sites involving Logo in class-
rooms, teachers have felt the need for

continued support and training.
While this need may diminish as
teachers become more familiar with
computers and Logo, it seems to be a
reality for the present.

Teachers and students need re-
source materials, guidebooks, project
suggestions, etc. The more specific
the goals, as in the Edinburgh Logo
Project or in the physics activities of
the Brookline Logo Project, the more
specialized and extensive the
materials needed.

Student interaction has been a
critical and positive element of all
classroom-based Logo projects. In
each case, students have taken on
significant roles as teachers of other
students, even as teachers of their
own teachers.

In no case has the “full potential of
what might be possible” with Logo
been realized. It will probably take a
lot of time, and many diverse efforts,
before the learning potential of Logo
can be fully understood and utilized.
Whether the goal is to integrate Logo
into existing school subjects or to use

Circle 300 on inquiry card.
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Designing Computer-Based
Microworlds

Well-designed Logo procedures
can help children grasp ideas of intrinsic interest.

Designing computer applications
for education might be called cogni-
tive engineering, for its objective is to
shape children’s minds. That lofty
goal must carry with it a commitment
to cognitive science, the study of how
knowledge functions and changes in
the mind. In light of the profound in-
fluence of computers in the schools,
designing educational applications
without such a commitment would be
irresponsible,

I believe that Jean Piaget, the Swiss
student of knowledge, formulated the
general solution to the problem of
how intelligence develops. Although
the field of cognitive science has ad-
vanced beyond Piaget's innovative
theories by revising and extending
them, his insights into the nature of
learning continue to influence teach-
ing methods. The union of computer
microworlds and Piagetian theory is
the subject of this article.

Piaget and Education

Central to the work of Piaget is
constructivism, the view that the
mind incorporates a natural growth
of knowledge and that the mind’s
structure and organization are shaped
by interactions among the mind’s
parts. In The Science of Education
and the Psychology of the Child (The

138  August 1982 ® BYTE Publications Inc

R. W. Lawler
Le Centre Mondial L'Informatique
et Resources Humaine .
24 Rue Clemente Marot
Paris, France 75008

Viking Press, 1971), Piaget challenges
educators to answer two questions:
How does instruction affect what is in
the mind? and What remains in the
mind from the process of instruction
long after the time of instruction has
passed? In the same work, Piaget dis-
putes both the effectiveness and the
ethical correctness of many of the
practices of modern education:

If we desire to form individuals
capable of inventive thought and of
helping the society of tomorrow to
achieve progress, then it is clear
that an education which is an active
discovery of reality is superior to
one that consists merely in provid-
ing the young with ready-made
wills to will with and ready-made
truths to know with,

The Dilemma of Instruction
Given Piaget’s view that learning is
a primary, natural function of the
healthy mind, we might consider in-
struction in any narrow sense unnec-
essary. Children (and older students
of life as well) learn the lessons of the
world, effectively if not cheerfully,
because reality is the medium through
which important objectives are
reached. Nevertheless, in certain
situations children often rebel against

www americanradiohistorv.com

the lessons society says they must
learn. Thus the educator’s ideal of in-
spiring and nurturing the love of
learning frequently is reduced to
motivating indifferent or reluctant
students to learn what full function-
ing in our society requires.

Teachers face a dilemma when they
try to move children to do school-
work that is not intrinsically interest-
ing. Children must be induced to
undertake the work either by premise
of reward or threat of punishment,
and in neither case do they focus on
the material to be learned. In this
sense the work is construed as a bad
thing, an obstacle blocking the way
to reward or a reason for punish-
ment. Kurt Lewin explores this dilem-
ma in "The Psychological Situations
of Reward and Punishment ” (A Dy-
namic Theory of Personality:
Selected Papers of Kurt Lewin,
McGraw-Hill, 1935). The ideas of
Piaget and Lewin have led me to state
the central problem of education
thus: How can we instruct while re-
specting the self-constructive char-
acter of mind?

Computer-Based Microworlds

In Mindstorms: Children, Com-
puters, and Powerful Ideas (Basic
Books, 1980) Seymour Papert pro-
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Apple unit. All pr%(ums written for the Apple Il will run
on the Franklin ACE 100 without modification including
those s ni‘n and low resoiution black and white

raphics. The ACE 100 is plug compatible with Apple.

LE MONITOR
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9" GRN. PHS. MONITOR
12" GRN. PHS. MONITOR

OUR PRICE 5o
$119.00  70.00

MSL
189.00

APPLE I
PLUS g
48K
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availability
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CALL FOR PRICE

APPLE IS A REG. TRADEMARK OF APPLE COMPUTE“

(] designed for_the Apple |1 will operate
with the ACE 100 without modification.

The Franklin ACE 100 is a personal computer with the
power. quality and reliabiiity to meet the most deman
ding applications of the business professional. It comes
complete with 64K of RAM memory which tulfills the

based programs. The system includes a fult upper and
lower case le¥board with true shift capability and a
numeric pad The computer generates a full character
set to the video screen that displays upper and lower
case characters

The 72 key keyboard includes an aipha lock key which
simplifies operation with existing Apple software. The
numeric pad cluster includes special keys such as
petiod plus. minus. greater than (go to) and asterisk
{muttiply) that are used trequently with VisiCalc.

The Franklin ACE 100 includes a joystick/ game paddie
connector. a speaker and eight peripheral connectors. A
buttt-in fan and a 50 watt power supply permit all eight
peripheral connectors to be used without power or
ovetheafing probiems

APPLE COMPATIBLE

MSL :
1565.00 Call for Price

demanding memory requirements of VisiCalc and CP/M [

Franklin ACE 100 Features
« Apple il compatible « Alpha lock shift key
* 64K of RAM memory » VisCalc triendly
« Upper and lower case * 50 watt power supply
« Typewriter-style keyboard * Builtn fan
* Twehe key numeric pad

COMPARE OUR COMPUTER

FRANKLIN ACE 100 compared fo APPLE I

FEATURES APPLE N [FRANKLIN
ACE 100

§T0

{Computer with 48K
RAM Memory

Microsot 16K RAM
Card (16K RAM Memory)

ABT 10 Key Pad
[Videx Reyboard Enhancer

R H. Electronics Super
Fon II (Muftin For) 69.00 (option) |  STD

TOTAL |52068.00 $1595.00
APPLE IS A REG. TRADE MARK OF APPLE COMPUTER ‘

$1530.00

ST
STD:
§TD

195.00 (option)
125.00 tophen)
149.00 (option)

[ HEWLETY HP 85

PACKARD
The professional’s choice:
Hewlett-Packard’s HP-85

]
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MSL OUR