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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 
UNIXt 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 1/0 processor 
card . 



Powerful new micro. 
Powerful software. 

3715 Printer 

System One CS-1 H 

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-SOA on the DPU. It's one more 

' 

3102 Terminal 

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

Low priced 
With all this performance you might not be ready for the 

low price we're talking about . With 256K of RAM and 780K 
of floppy storage, the price of the System One/ DPU is only 
$5495. That's hard to beat. 

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

• CP / M is a trademark of Digital Research 
TCROMIX is a trademark of Cromemco, Inc . 
lUNIX is a trademark of Bell Telephone Laboratories 
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What Cromemco computer card 
capability can do for you 

The above diagram shows in a func­
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while. 

These are all cards that plug into our 
S-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 

MULTI-PROCESSING AND 
INTELLIGENT 1/0 

The range of capabilities and versatility 
you can draw upon is enormous. 

In processors, for example, you have a 
choice of CPU's including our extremely 
useful new 1/0 Processor. This can be 
used as a satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent 1/0. !t opens the door to a 
whole new group of applications and 
tasks. Ask us about it. 

HIGH RESOLUTION 
COLOR GRAPHICS 

Again, you can have beautiful high­
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 
a resolution at least equal to quality 
broadcast-lV pictures. 

You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two-port RAMs which allow 
high-speed color graphics. 

LOTS OF STORAGE 
These days you often want lots of d isk 

storage. So you can select from our disk 
controller card which will operate our 5" 
and 8" floppy disk drives (up to 1.2 
m egabytes). Or se.lect our WDI interface 
to operate our 11 -megabyte hard disk 
drives. 

POWERFUL sonWARE AND 
PERIPHERAL SUPPORT 

There's much more yet you can do 
with our cards. And, of course, there's an 
easy way to put them to work in our 8-1 

12-, and 21 -slot card cages. Our PS8 
power supply makes it simple to get the 
system into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 

Cromemeo TM 
n c o p 0 a e d 

with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter­
minals, printers, color monitors and disk 
drives. 

There is even more capability than 
we' re able to describe here. 

NOW AT HALL-MARK 
AND KIERULFF 

For your convenience Cromemco 
products are now available at Hall-Mark 
Electronics and Kierulff Electronics. Con­
tact these national distributors for im­
mediate product delivery. 

CROMEMCO COMPUTER CAROS 
• PROCESSORS - 4 MHz Z-80 A CPU, single card 

computer, 110 processor• MEMORY- up to 64K 
including special 48K and 16K two-port RAMS and 
our very well known BYTESAVERS<!I with PROM 
programming capability • HIGH RESOLUTION 
COLOR GRAPHICS - our SOI offers up to 754 x 
482 pixel resolution. •GENERAL PURPOSE IN­
TERFACES-QUADART four-channel serial com· 
munications. TU-ART two-channel parallel and 
two-channel serial, 8PIO 8-po1t parallel, 4PIO 
4-port isolated parallel, D+ 7A 7-channel DIA and 
AID converter. printer interface, tloppy disk con­
troller with RS-232 interface and system 
diagnostics. wire-wrap and extendercardsforyour 
development work. 
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In The Queue 
Volume 7, Number 8 

Features 
5 7 High-Resolution Sprite-Oriented Color 

Graphics by Steve Ciarcia I You don't need Logo to use 
sprites for animation with the illusion of depth. 

88 A Beginner's Guide to Logo by Harold 
Abelson I Although Logo is used as a language for 
introducing computers to children, it is not JUSt for kids. 

116 Logo in the Schools by Daniel Watt I Putting 
computers in the classroom has led to some unexpected 
results. 

138 Designing Computer-Based Microworlds 
by R. W. Lawler I Well-written Logo procedures stimulate 
children's desire to learn by making complex ideas 
understandable and intrinsically interesting. 

163 Why Logo? by Brian Harvey I Logo is designed 
to encourage development of problem-solving skills . 

196 Introducing Logo to Children by Cynthia 
Solomon I Teaching Logo requires an awareness of 
different learnjng styles. 

210 Logo-A Cultural Glossary by E. Paul 
Goldenberg I Common Logo terms are defined and their 
interrelationships are highlighted. 

2 30 Logo for the Apple II, the Tl-99/4A, and 
the TRS-80 Color Computer by Gregg Williams I 
Each version of Logo is best suited for a particular 
audience. 

291 A General-Purpose 1/0 Board for the 
TRS-80 Models I and Ill by William Barden Jr, I The 
system bus is described, and plans are presented for an 
interface board with 24 lines of discrete input/output. 

3 2 3 The Logo Journal, News and Views of 
the Logo Community-A collection of articles I 
Learning Physics from a Dynaturtle by Andrea A. diSessa 
and Barbara Y. White, 324; Logo Music by Jeanne 
Bamberger, 325; Leading Fish to Water by Dr. William 
Higginson, 328; Logo Project PROKOP by Heinz-Dieter 
Boecker and Gerhard Fischer, 329; The Group of the Turtle 
by Dr. Uri Leron, 330; The Lamplighter Project by Henry 
Gorman Jr., 33 I; Logo Research at Bank Street College by 
Jan Jewson and Roy D. Pea, 332; Young People's Logo 
Association by James H. Muller, 333; and Logo Update by 
Phil Lemmons, 334. 
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Pournelle I A veteran computer user voices his opinions, 
bashed and unabashed. 
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In This Issue 
Welcome to our annual language issue. This year we present Logo, the 

microcomputer language perhaps best known for its turtle graphics. 
Mathematically minded readers may recognize the cover illustration by Robert 
Tinney as BYTE's own version (influenced slightly by M.C. Escher) of the 
classic four-bug puzzle. In this puzzle, for which a Logo program is shown on 
the cover, four bugs are placed at each corner of a square; each bug attempts 
to walk toward the bug to its immediate right. in the process they trace Ar­
chimedean spirals. The. object is to calculate the length of the spirals. The 
answer: each is equal to the length of one side of the original square. But Logo 
is more than turtles, and our articles will tell you what it's all about. 

To get you started, Harold Abelson presents ''A Beginner's Gurde to Logo," 
Brian Harvey answers the question "Why Logo7," and 'E. Paul Goldenberg 
fills you in on the jargon with "Logo-A Cultural Glossary." Daniel Watt dis­
cusses "Logo in the Schools," and Cynthia Solomon describes "Introducing 
Logo to Children." R. W. Lawler explains one of the unique abilities of Logo in 
"Designing Computer-Based Microworlds." 

Steve Ciarcia shows you how to build a graphics board for your Apple II 
computer using the Texas Instruments TMS9918A, and William Barden Jr. 
designs "A General-Purpose 110 Board for the TRS-80 Models I and Ill." Of 
course, we have Jerry Pournelle's User's Column and more. 
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OEM's best choice for graphics 
Is MlcroAngelo;u the single board 
graphics display computer from 
SCION. Install MlcroAngelo In your 
Multibus or S-100 host and let this 
Intelligent display processor bring 
your screen to life with full graphics 
and text. MlcroAngelo features 511 
by 480 pixel graphics and 40 line by 
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-

poW'ettul ca es. 
Angelo for monochrome graphics 
displays. And combine two or more 
MicroAngelos to create high resolu­
tion color graphics. 

MicroAngelo is the OEM's choice because 
it is a powerful 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. 
ThinkMicroAngelo. call us at (703) 476-6100. 
"OEM quantity 25 price for Multibus or S-100 board . 

SC/DN 
if the image is important. 

12310 Pinecrest Rd./Reston, VA 22091 
(703) 476-6100 TWX: 710-833-0684 
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THINK CP/M -86-

MJLfSll"ONE-86m-$395. Manual alone - $30. 
"'Crilical path'' network analysis program for scheduling 
manpower. dollars and lime to maximize productivity . 
Interactive project management program that runs under 
CP/M-86. MILESTONE can be used lo track paper flow, 
build a computer, check a department's performance, or 
bu ild a bridge. MILESTONE can be used by execulives. 
engineers. managers. and small businessmen. 

• Produce PERT chart in minules. 
• Find critical tasks that can't be delayed. 
• Investigate tradeoffs between manpower. dollars and 

time. 
• Give plans to others using a printed project schedule. 
• Change details and immediately see results on the 

screen. 
• Balance lime. manpower and costs. 
Formats : 8. IOW. IPC. 

SUPERCALC-86 '" - $295. 
Allows a layman to manipulale data in a variety of fore· 
casting and accounting applications. Combines the inter­
aclive nature of an electronic spreadsheet with the power 
and convenience of a simple simulation language. Video 
display can be scrolled over the entire worksheet using 
cursor controls. Symbolic vector re ferences eliminate 
repetitive low-level data manipulation commands. Easy 
to use menu driven "' help" command. 
Also available for IBM-DDS. 
Formals : 8, IDW, IPC. 

DA TEBOOl<-86'"-$295. Manual alone-$30. 
Schedule appoinlmenls for up to 27 different doclors, 
lawyers, rooms etc. Three appoinlment schedules are 
displayed on the screen at a time. File structure allows 
for appoinlments for up to one year in advance. Searches 
for openings that f illime 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. IOW. IPC 

MORE SOFTWARE 
CBASIC/86 
PASCAL/M-86 
Pascal :SDRT-86 

PRODUCT/MANUAL ALONE 

FIELD COMPANION-86 
PERSONAL DA TEBOOK 
TEXTWRITER-86• 
• Also arailab/6 for IBM-DOS 

$325. $25. 
$495. $25. 
$195. $20. 
$295. $3(). 
$150. $3(). 
$125. $3(). 

FORMAT CODES: 8 !8" single density IBM soft-sectored) IOW UBM Display Writer 
with CP/M-86} IPC (IBM Personal Computer with CP/M-86) 

SOFTlMiRE 
SOFTlMiRE 
DIGITAL MARKETING 
DIGITAL M4RKETING'M 

DIGITAL MARKETING CORPORATION 

26 70 CHERRY LANE •WALNUT CREEK• CALIFORNIA • 94596 
(415) 938-2880 • Telex 17-1852 {OIGMKIG WNCK) 

Dealer Inquiries Invited 

TRADEMARKS: CP/M-86. CBASIC/86- OiQital Research. Milestone. Oatebook. Personal 
Oatebook . Texlwriter ·Organic Software. PascaltM - Sorcim. Pascal SORT. Field 
Companion · TechnicalSotlware 
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Editorial 

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." 



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. 

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

• 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 controller, 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
ent type drive at each cable position - that 
can even change configuration as the 
program executes. 

• 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-operat ing 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 . . I'd like to know more about Percom RFD disk \ 

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. 

I drives for my Atari 800 Computer. Rush me free literature . I 
Send to: PERCOM DATA COMPANY, Inc., DEPT 18·60 I I 11220 Pagemill Road, Dallas. Texas 75243 I 

I I 

[ '1EfUJ()M) 
PERCOM DATA COMPANY, INC. 
11220 PAGEMlll RO • DALLAS. TX 75243 • l214) 340-708 1 

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. 

I name I 
I street I 
I city state I 
I zip phone number I 

I plan to add a hard disk system to my Atari: O yes 0 no. J 
\ MAIL TODAY! 

..._ _____________ ,, 



Edltorlal ------------

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, 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. 
Among the Center's proposals is a project to install a per­
sonal computer in each of 500 villages (mostly in the 
Third World, although some sites are in developed na­
tions including the United States). Servan-Schreiber, the 
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, 
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EMPLOYMENT BY THE INFORMATION SECTOR 
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Figure 1: The percentage of U.S. workers in sernice-related in­
dustries has been increasing steadily since 1860, with the most 
drnmatic inaease beginning in the 1950s. (Figures 1, 2, and 3 
courtesy of Congressional Committee on House Administra­
tion.) 
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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: 
GP -100/\ Uni -Hammer Graphic Printer puts full dot •Graphics, regular and double width character 
addressable graphics at your command. The GP-100/\ modes can be intermixed on the same line. 
lets you repeat a column of data as many times as • Automatic printing. When the text exceeds 
needed with just one command. Software control enables the maximum line length, there is no loss 
double-width character output, and the positioning is of data due to overflow. 
both character and dot addressable. Designed for simple •Self-test printing is a standard feature. • Centronics type parallel interface. 

operation, It ranks among the most cost-efficient graphic •Paper width is adjustable up to JO inches. 
printers on the market. Command performance tech· • Optiona\\nterface: RS232C,IEEE488.apple 11,etc. 

nology that not only .works for you now, but takes you well into the future. Graphic Printer • Seri Available at COMPUTERLAND and other fine 

stores in your area 

.. AXIOM CORPORATION 10'4 .... ••• .., .... '"""'"'· c.til. ,,,., """""'"l 365·9521 TWX,.,,, ... u .. 
bY SEIKOSHA SYSTEM EOO<PMENY D<V • .,_' 5'm••·lw '"''° '""'· 0>62>8'1' r-. 2'2-2820 
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1982 VERSION IFR SIMULATOR 
Apple II 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 

SIL UD.ER FOR SOFTWARE, S-100 
BOARDS, F A S T 6 to 10 MHz SYSTEMS, 
Termina l s & Printers. WE INTEGRATE 
SYSTEMS WITH S-100 BOARDS FROM: 

':OmpuPro™ d1v1a1on 
- ELECTRONICS 

4 LOMAS DATA PRODUCTS 
7 ·s_eattle Computer Products, Inc. 

6HHZ CPU Z BUDGET SYS 64K, (2l8"DRS,CP/H(TMl80 
6MHZ 85188 BUDGET SYS 64K I ( 2) 8"DRS I CP /H 80 
7HHZ 85188 LUXURY SYS 64K, (2l8"DS DRS,CSC CP/H 

$2795 . 
2795 . 
4025 . 

LOMAS lOMHZ 8086,128K,(2l8"DRS, CPIM86, 2 SERIAL 3195 . 
MPM86 2 USER I 256K ,8086 '8089 I ( 2l8"DRS I MPM86(TM) 4190 . 
SEATTLE 8086,64K,DD CDNTR,MSDOS, (2l8"DRS 10 SLOT 3195 . 
SEATTLE SYSTEM I 64K $2459. SEATTLE SYS II 128K 3135. 
Z80A SBC SYSTEM Wl64K, !2l8"DRS, CPIM80 2195. 
SLAVE PROCESSORS AVAILABLE FOR Z80A SYSTEM ABOVE 

MCRRDW DESIGNS 
MICRO DECISION 1 1 DR S 949 . MICRO 2 DRIVE 
DJ OMA WICPIM S366 . 65K RAM S404 . MULTI 110 
GODBOUT DISK 1 A&T 371. DISK II WICPIM 

1225 . 
276. 
596. 

LDl'IAS LIGHTING 1 10MHZ 520. SEATTLE RAMt192K IBM 599 . 
CPIM & MPH ARE TRADEMARKS OF DIGITAL RESEARCH OF CALIF. 
P.O. BOX 951 WESTMINSTER , CA 92683-0951 (714) 895-1746 
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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 



Summa Cum Laude! 
Just three years ago, Intertec stunned 

the microcomputer industry when its 
SuperBrain rn 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 Super Brain 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 280 processors 
and dual RS-232 communications and 
printer ports. But SuperBrain II out­
smarts its Class of '79 counterpart by 

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

SuperBrain II's internal circuitry has 
also b_een 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 

lrademark of l ip;ital lltesearch tMicrosoft is a trndc111ark of Mic rosoft Corporation. 

programs - depot maintenance, ex­
tended warranties, a satisfaction guaran­
tee and a factory sponsored users group. 
All in all, the Super Brain IP" 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 
who insist on quality and value . . . insist 
on lntertec. 

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

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

8" CPIM® 

LIST PRICE: 495 .00 
MH PRICE: 289 .00 

5Y•" APPLE® 
LIST PRICE: 3 75 .00 
MH PRICE: 234.00 

MICAOPAO 

Mail Merge'" 
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 

5V." APPLE® 
LIST PRICE: 125.00 
MH PRICE: 83.00 

MAILMEAGE, DATASTAA, SPELLSTAA. CALCSTAR, 
and SUPERSORT are trademarks of MicroPro 
International. San Rafael. California USA. 
QUICKCODE, QUICKSCAEEN. anddUTIL are 
trademarks of Fox & Geller Associates. 
VISITAENDIVISIPLOT, VISIFILE, VISISCHEDULE, 
VISIDEX, VISITEAM, and DESKTOP PLAN are 
trademarks of VisiCorp. 
dBASE II is a trademark of Ashton· Tate. 
MATHS TAR is a trademark of Force Two. LTD. 
SUPERCALC is a trademark of Sorcim. 
SPELLGUARD is a trademark of Innovative Software 
Applications. 
T .I .M. is a trademark of Innovative Software. Inc . 
CROSSTALK is a trademark of MicroStuf. 
EASY WAITER and EASY SPELLER are trademarks 
of Information Unlimited Software. 
PERFECT WAITER and PERFECT SPELLER are 
trademarks of Perfect Software, Inc. 
WOADSTAR is a registered trademark of MicroPro 
International. San Rafael, California USA. 
VISICALC is a registered trademark of VisiCorp. 
CP/M is a registered trademark of Digital Research. 
APPLE is a registered trademark of Apple Computers. 
IBM is a registered trademark of International Business 
Machines. 

MICAOPAO 

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

8"CP/M 
LIST PRICE: 350.00 
MH PRICE: 235 .00 

5y," APPLE® 

LIST 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 turns 
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® 
UST PRICE: 295.00 
MH PRICE: 199.00 

5Y." APPLE® 
LISTPRICE: 195 .00 
MH PRICE: 149.00 

FORCE TWO. LTD. 

MathStar1
" 

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

8" CP/M® 

LIST PRICE: 125 .00 
MH PRICE: 99.00 

5y, " APPLE® 

Same as 8 " CPIM • 

ASHTON· TATE 

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

LISTPRICE: 700 .00 
MH PRICE: 489 .00 

5Y•" APPLE® 
Same as 8" CPIM' 

FOX & GELLER 

QuickCode''"' 
QUICKCODE allows dBASE II users to 
create the following programs, in a matter 
of seconds , without programming. 
0 Data entry programs 
D Data retrieval programs 
D Date edit/validation programs 
D Menus 
D dBASE II files 
PLUS: 4 New Data Types : 
rJ Date 
D Dollars 
D Telephone 
D Social Security number 

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

8" CP/M® 

LIST PRICE: 295.00 
MH PRICE: 249.00 

5y, .. APPLE® 

Same as 8 " CPIM ' 

FOX & GELLER 

dUTIL"" 
dUTIL is the BASE II utility program which 
saves valuable computer time and work 
by 
0 Increasing command file running time 
D Creating standard text files to use 

within your word processor 
0 Automatically debugging dBASE II 

command files 
dUTIL does not requ ire QUICKCODE or 
QUICKSCREEN . 

8" CP/M® 

LIST PRICE: 99. 00 
MH PRICE: 75.00 

5y," APPLE® 

Same as 8 " CPIM ' 

Call Toll·Free= 1·800·523·9511 In Pennsylvania: 1·215·868·8219 
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The Software: PACKAGES 
APPLE® 

COMBINED MICROHOUSE COMBINED MICROHOUSE 

UST PRICE· PRlcf- UST 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 WORDST AR® /CAL CST AR 790.00 419.00 570 .00 299.00 
MH-4 WORDSTAR® /MATHSTAR 620.00 369.00 500 .00 319.00 

MH-5 dBASE 11/WORDSTAR® /MAILMERGE 1345.00 819.00 1200.00 719.00 

MH-6 dBASE 11/QUICKCODE/ 
WORDSTAR® /MAILMERGE 1640.00 999.00 1495.00 899.00 

MH-7 dBASE 11/QUICKCODE/dUTIL 1070.00 749.00 1 070 .00 749.00 

NEW: The IBM: Pc Software Menu. 
1111CROPRO IUS 

WordStar® ... . ..... . ... . . . .. ... 289.00 Easy Writer II .... .. .. . . . . ...... 299.00 
MailMerge .... .. ............... 99.00 Easy Speller ................... 149.00 
SpellStar ...... .. . ............. 149.00 PERFECT 

DataStar ......... . ....... ... .. 199.00 Perfect Writer .. .. ...... . ...... 289.00 
SuperSort ..................... 170.00 Perfect Speller ................ 149.00 
CalcStar .... ..... .. ...... ..... 199.00 

SORCIM 

SuperCalc . .. ... . ...... . . . .... 209.00 
VISICORP 

VisiCalc® ...................... 190.00 ISA 

VisiTrend/VisiPlot ......... . .... 228.00 SpellGuard ...... . . .... . ... . ... 249.00 

VisiFile ... . . . . . .. .. . .. ... .... . 169.00 ISi 

VisiPlot ....................... 179.00 T.l.M ......................... 399.00 

VisiSchedule ...... .. ...... .. .. 249.00 MICROSTUF 

VisiDex .. .... .. ............... 190.00 Cross Talk ... . ... ... ...... ..... 119.00 
VisiT erm ............ .. .. .... ... 80.00 ASHTON· TATE 

Desktop Plan ... .. ... .. ........ 190.00 dBASE 11 .. .... ... .. ...... . ..... CALL 

Microhouse 1444 Linden Street/ P.O. Box49 8 Bethlehem, Pennsylvania 18016 Prices and specifications subject lo change without notice. All items subject lo availability. 

Ml 
, .. 
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. 
s-100 the best 
in networks . .. 
with TurboDOS* 
With CP/M• compatible TurboDOS and MuSYS 
network slave boards you, can tum any 
S-100 system Into a superior multi-processor, multi­
user network. 
TurboDOS Is faster than CP/M ft>r system func­
tions. TurboDOS supports la.rger 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 CPtM are stam;fard with TurboDOS. Add a 
MuSYS NET/82* and you've got a complete, hard­
ware isolated network slave including 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 for all the facts on TurboDGS and our ex­
panding llne of network slave boards. 
(Generous quantity/dealer discounts available.) 
'TtJrbDOOS !I e - 2qJO, Inc. OPIM llill SPINET 
ol Plgllal NET/,112 ls• lrademafl< or COrJ>. 

Clrcle 292 on Inquiry card. 

1451 lrvtne BJvd., Suite 11 
Tus11n, QA 92680 

TVJX:910-5e5-1967 
CABLE: MUSYSTSTN 
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$4 .80 

ROBOTS 

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 o'f 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 

anufacturers 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. 

"I 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 HIPL0T™ 
multi-pen plotting for as little as $1480*. 

FCC class B tested . 
UL listed . 

The new HIPLQ>T DMP Series 
6-pen option makes high perfor­
mance multi-pen plotting affor­
dable. It's available on the DMP 2, 
3, and 4 models in the HIPLQ>T 
family so you can enjoy the 
advantages of multi-colored plots 
on 8Yz" X 11" (DIN A4) surfaces. 
Of course, you also get the standard 
HIPLQ>T range of capabilities such as 
intelligence, controls, interfaces and 
resolutions. There's a model for vir­
tually every plotting application. 

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

HIPLQ>T DMP Series has been rec­
ognized as the innovative plotter 

TM Tr.a<lirmar of H ous to n ln:'i trunwn t 

• u.s_ Sugg IL"t:l r ct .11) prices. 
Centronics '.i! registe red trademark of 
Centron ics Data Computer C or p 

Circle 43 on Inquiry card. 

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. 

8-Pen Models Also Avai lable. 

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

Why wait? Let us send you 
complete information on this 
breakthrough in affordable, multi­
pen plotting. Contact Houston In­
strument, P. 0. 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 059127-74-45. 

INSTRUMENTS DIVISION 
"'bgettler ... we11 create tomorrow 

BAUSCH & LOMB @ 



CPIM® and IBM 
SOFTWARE 
-----------------------(j8ASE II 

QUICKCODE 
$CALL 
$229.00 

TOLL-FREE HELP LINE STAFFED BY EXPERIENCED dBASE II PROGRAMMERS. 

--------------------------------I BM PERSONAL 
SOFTWARE 

WORDST AR 279.00 
MAIL MERGE 89.00 

CROSSTALK 129.00 
EASY SPELLER 139.00 

EASYWRITER II 289.00 
TIM Ill 399.00 

SPELL GUARD 239.00 
IN STOCK-MORE ITEMS TO COME! 

----------------------------ACCOUNTING PLUS" MICROCRAFT" 
General Ledger Legal Billing $ 495 
Accounts Payable Time Billing 495 
Accounts Receivable MICROPROe 
Payroll Words tar 279 
Inventory Mail merge 89 
Sales Order Entry Spells tar 159 
Purchase Order Entry Datastar 249 
Point of Sale 

$ 400 Calcstar 219 
1 MODULE 

750 Supersort 199 
2 MODULES Customization Notes 349 
3 MODULES 1109 

Wordmaster 119 
4 MODULES 1465 
5 MODULES 1820 MICROSOFT" 

6 MODULES 2140 Basic 80 284 

7 MODULES 2440 Basic Compiler 325 

8 MODULES 2720 Fortran 80 345 
Cobol 80 569 

DIGITAL RESEARCH" Macro 80 144 
MAC 85 Edit80 84 
SID 65 MU Math /MU Simp 219 
ZSID 90 MU Lisp/MU Star 165 
TEX 90 M-Sort 129 
DES POOL 45 

PICKLES & TROUT" PL/1-80 449 
BT-80 175 CP/M 179 

PASCAL MT+ 425 CP/M (Hard Disk) 259 

CB-80 419 SORCIM" 
CBASIC 2 110 Supercalc 199 

FOX & GELLER" DATA BASE" 
Quickscreen 139 FMS-80 649 
dUTIL 69 CONDOR 20-1 249 

LEXI SOFT" CONDOR 20-11 529 

Spellbinder 299 CONDOR 20-111 839 
CONDOR 20-R 249 

LIFEBOAT" CONDOR 20-0 149 
T/Maker II 229 

XEROX 820 ACCESSORIES" 
MICRO-AP.. DUAL DENSITY BOARD 395 
S-Basic 269 SERIAL PRINTER DRIVER 99 
Selector IV 259 SMARTERM 129 
Selector V 399 PARALLEL PRINTER SOFTWARE 99 

AND MUCH MOREi 

standard software 
CORPORATION OF AMERICA 

10 MAZZEO DRIVE, RANDOLPH, MA. 02368 ' 

61 7-963-7220 
800-343-8420 

MasterCharge, VISA, C.O.D. "ri 
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 

• 

• 
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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. 

I cannot stress too strongly the 
need to make Congress aware of the 
urgency attached to the goal of get­
ting computers into the hands of 
every American. Only then will we 
be able to hold our own in 
tomorrow's computer society. 

* * * 

Software Arts' TK Solver 
Software Arts Inc., in case you've 

forgotten, is the company ·that 
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 
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. 

Circle 417 on Inquiry card . .....,. 





Data Acquisition Is Just 
The Beginning ... 

C!G)Vlab™ 
THE TOTAL CONCEPT 

In Laboratory Automation Software 
for the Apple II ® 

YOUR JOB 
Analyze 

Data 

Interpret 
Results 

. ™ software is ideally 
C!Cl"-',IGb su!ted. '.or and 

JY sc1ent1f1c applications. 

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

Simultaneous data acquisition and 
processing. Interrupt driven. 

rl Supports a variety of analog, digital 
U and communications interfaces for 

the Apple II. 

PRICE: Systems start at $995. 

• m1a 
Microcomputer Innovations 

and Applications 
137 RR#1 , Califon, N.J. 07830 

(201) 439-3665 
® Apple Is a Registered Trademark of Apple Computer, Inc. 
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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. • 
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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? I 
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 
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Letters 
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(page139 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, I 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 

of California v MhM>, CA 93106 

I 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) POP-Us 
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 
POP-11 computers large enough to run 
Unix is RSTS/E. The primary language 

-

used with RSTS/E is BASIC PLUS, not 
the "powerful C language ." While 
RSTS/E is used in the commercial POP-11 
environment, RSX11M is more popular 
on the scientific systems. When DEC in­
troduced the V AXll 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 
RSXllM. 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 
I 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 ALGOL 7) 

Mike Draper 
18 Cowdy St. 
Kingston, Ontario 
K7K 3V7 Canada 

More on Humc:in Factors 

Hurrah! Hallelujah! 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 



Proven tools for programmers. 
From Microsoft. 

Old friends. Eight years ago. Microsoft put BASIC 
on the first microcomputer. Today, there are more 
than 1,000.000 copies of Microsoft™ 
languages in use. BASIC interpreter 
BASIC compiler. FORTRAN. and 
COBOL. A proven set of program­
ming tools. All. fully supported 
by Microsoft. 
The best get better. Good 
tools work better if you keep 
them sharp. That's why we 
constantly improve the tools we 
offer. Enhancing them. Increasing 
their utility. Taking full advantage ---='""" 
of the strengths of each language. 
Supporting you. the user. with 
a full range of finely honed 
programming tools. 
Technical support. When you buy 
our tools. you get our number. If you 
have technical problems. call the Microsoft 
support staff for assistance. If we don't have the 
answers now. we'll find them and call you back. 
Compatible documentation. All Microsoft 
languages share a common approach to documen­
tation. Starting with plain English. That means 
that even when you're learn ing a new language. 
you won't have to learn a new vocabulary. 
Linkable code. All Microsoft compilers share 
common utilities. A linker accompanies each 
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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. 

BEITER TOOLS FOR MICROCOMPUTERS 

Microsoft is a trademark of Microsoft Corporation. 



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 

The Context MBA is 
available now at the 
leading personal com­
puter retailers listed 
below: 
California 
CompulerLand I Almaden 408/267-2182 
ComputerLand/Belmont 415/595-4232 
ComputerLand /Burlingame 415/348-7731 
ComputerLand/El Cerrilo 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 
CompulerLand/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 
Computer Land /Northbrook 312/272-4703 
ComputerLand/Dak Lawn 312/422-8080 
Computerland /Schaumburg 3121843-7740 
Massachusetts 
Business Data Systems/Hanover 6171878-7888 

Minnesota 
ComputerLand /Bloominglon 612 /884-1474 
ComputerLand/Hopkins 612/933-8822 
ComputerLand /Minneapolis 612/333-3151 
New Jersey 
ComputerLand /Morristown 2011539-4077 
Computer Land /Princeton 609/882-1400 
New York 
ComputerLand/Nassau County 516/742-2262 
ComputerLand/S!Jffolk County 516/499-4484 
Morris Decision Systems/New York 2121742-9590 
Super Business Machines/New York 212/943-4130 
Oregon 
ComputerLand/Multnomah County 5031295-1928 
Computerland /Salem 503/620-6170 
Computerland /Portland 503/620-6170 
Pennsylvania 
ComputerLand/Dresher 215/542-8835 
ComputerLand /Harrisburg 7171763-1116 
ComputerLand/Paoli 215/296-0210 
ComputerLand /Philadelphia 

Texas 
Computerland/Dallas 214/363-2223 
ComputerLand/Fort Worth 8171292-7114 
ComputerLand/Houston Bay Area 713/488-8153 
CompulerLand /Norlh Dallas 214/235-1285 
Computerland /Southwest Houston 713/977-0909 
ComputerLand /Westwood 713/270-1200 
Virginia 
Computerland /Richmond 8041741-3502 
Computerland/Tyson's Corner 703/893-0424 
Computer Land /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 
Computer land /Seattle 206/223-1075 
Computerland/Tacoma 206/383-4951 
Computer land /Vancouver 206/695-1540 
Washington. OC 
Computerland/Washington. DC 202/835-2200 
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INTRODUCING. 
MICROBUFFER. 

NOW YOU CAN USE YOUR PRINTER 
WITHOUT WASTING COMPUTER TIME. 

As you know, your computer MICROBUFFER Will Both serial and parallel versions 
drives your printer. And when it's SPEED UP ANY PROGRAM are expandable up to 256K. The 
performing this function, you THAT REQUIRES PRINTING. serial stand-alone will support 
can't use it for anything else. different input and output baud 

A program that takes fifteen The. full line of Microbuffers is rates and handshake protocol. 
minutes to print makes you wait designed to accommodate The 32K model starts at $299, 
fifteen minutes before you can virtually any computer/printer 64K for $349. 64K add-ons for up 
compute again. And if it takes combination. to a total of 256K are just 
two hours to print, you wait two Microbuffers are available in $179.00. 
hours. Centronics-compatible parallel or 

A waste of valuable time. RS-232C serial versions. SIMPLE TO INSTALL. 

THE NEW MICROBUFFER™ 
FOR APPLE II COMPUTERS, Microbuffer II, being slot-
Microbuffer II features on-board 

INCREASES YOUR EFFICIENCY. firmware for text formatting and 
independent, will fit into any slot 
directly in side the Apple except 

Microbuffer allows you to print advanced graphics dump zero. 
and process simultaneously. No routines. Both serial and parallel Microbuffer for your Epson 
waiting! versions have very low power mounts easily in the existing 

consumption. Special functions auxiliary slot directly inside the 
MICROBUFFER include Basic listing formatter, Epson printer. 

· ACCEPrS PRINTING DATA self-test, buffer zap, and The stand-alone Microbuffer is 

AS FAST AS YOUR 
transparent and maintain modes. installed in-line between virtually 

COMPUTER CAN SEND IT. Z'.6K model is priced at $259 any computer and any printer. 
he 32K, at $299. 

M icrobuffer first stores the data FOR EPSON PRINTERS, Microbuffer MICROBUFFER FROM 
in its own memory buffer and starts at $159 in either an SK PRACTICAL PERIPHERALS. 
then takes control of your printer. serial or a 16K parallel version. 

When you think of how much This frees the computer for more The serial buffer supports both 
productive functions. hardware handshaking and XON- time Microbuffer will save, 

Additional output may be XOFF/ETX-ACK software hand- can you afford to not have one? 
dumped to the buffer at any time shaking at baud rates up to 

PRACTICAL PERIPHERALS, INC.™ and it will be printed in turn . 19,200. Both Epson interfaces are 31245 LA BAVA DRIVE 
compatible with all Epson com- WESTLAKE VILLAGE, CA 91362 
mands including GRAFTRAX-80. (213) 991-8200 
Both are user-expandable to 32K. 

ALL OTHER COMPUTER/PRINTER 
COMBINATIONS are served by the 
in-line, stand-alone Microbuffers. 

'"'· 
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if you want 
more assurance 
your valuable data 
won't fade aw y? 

Rely on SYNCOM 
disK:ettes with Ectype® 
coating. Balanced coercivity means 
long-lasting signal life. 
Syncom diskettes assure excel lent 
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 st rength and 
packing density. 

Carbon additives drain aw ay 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 "F/exi-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. 

SYNCGM 
Manufacturer of a full line of flexible media 
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Letters---------
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 / Synch ronous Data 
Link Control) communications software 
for microcomputers. The operation of our 



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 
quality, low cost HP 7470A 
Personal Computer 
Plotter. 

The 7470A he lps you 
save time and save money, .. ......., 
lets you communicate quickly, accu­
rately and effectively. 

Quicker understanding. 
Data, when visualized graphically, becomes information 

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

Fast and pretty. 
The 7470A gives you high plotting speed with excellent 

1 ine quality .. . faster than any competitive small plotter. 
On top of all that, it comes in an attractive design 
package that looks nice on your desk. And it does it 
for only $1,550. (U.S.A. domestic suggested retail price.) 

Count on it. 
The 7470A is built the Hewlett­

Packard way. To last. Designed and 
with only a few parts, none 

::if which require adjustment. And with 
customized integrated circuits 

that ensure reliability. 

Pen pals. 
The HP 7470A has 

two single-pen stables. 
S im ple .1en 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, ifs 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 

Ffi'QW H E WLE TT 
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I Seeing is believing. Send me a sample plot, an overhead transparency, and more detai led information. I 
I Name Title I 
I Company I 
I 

Address 

1 City, State & Zip -------------------------------------

1 Phone Number ( I 
I Send to: Hewlett-Packard, 16399 W. Bernardo Drive, San Diego, CA 92127 -Attn: Nancy Carter I 

11203BT-8 ..... 



Your Apple computer can 
gronr from ordinary to avvesome 

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, 

Rana Systems 

approaching hard disk perfonnance. 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 enorn1ously 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. 

• 
20620South Leap wood Avenue, Carson, CA 90746 213-538-1353. For den/er information call toll free: 1-800-421-2207. In California only call: 1-800-262-1221. Source N umber TCT-654. 

Apple is a registered trademark of Apple Computer Inc. 



Rana Systems 
Distributors 

MicroDistributors Incorporated 
Los Angeles, California 
714-540-4781 

Trak Microcomputer 
Corporation 
Chicago, Illinois . 
312-968-1716 

Computer Data Services 
Boston, Massachusetts 
603-673-7375 

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 

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 registered trademark of Apple Computer, Inc. 
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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 

Misrepresenting 
the Vldeotex Standard 

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 T elid<m 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. 5): 
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After the first £100 computer-the 

ZXBO-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 
3 1/,-inch rather than 51/4-inch hard 
disks and both Sinclair and Rodime 
hope that users of the ZXBl 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 ZXBl 
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 

o able. high 
disk drive 

tible with your 
p compatible with your 

pocketbook. 
Tile A.M. B ectronlcs drive 

CC>M&s CQO'lplete with an Apple­
bl8ige case and coMeotlng cables. 
It's fu lly tested with Apple's disk 
operating system and software. 
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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 ZXBl is built. 

Dr. C. T. Spracklen 
Department of Applied Physics 

and Electronics 
University of Durham 
Science Laboratories, South Road 
Durham, DHl 3L3 
United Kingdom 

Just I g itln -
it's ready re run. 

You also receive a 90-clay limiJed 
warranty and a 10-day money back 
guarantee. 

Order Today. The 
Apple-compatible disk drive is 
now available direct from A.M. 
Electronics for only $395 (40 track) 
or $495(80track). Upgrade your 
Apple with our disk drive today and 
increase the fruit of your labor. 

Circle 3 on inquiry card. 

What's the Story, Jerry? 

I 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 I 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 questions 
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 CIP "my OSI 
CIP," or "the damned computer" for 
short. Maybe having names for one's 



Every week, 
25oomorepeople like 
you are going to work 

with an Osborne® 
personal business 

computer. 
They're moving faster than 
they were before. 

Today, the Osborne 1 
Personal Business Computer 
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. 

For your nearest dealer, 
call (in California) 800 772-3545 
ext. 905; (outside California) call 
800 227-1617 
ext. 905. COMPUTER CORPORATION 

The $1795 suggested retail price lor the Osborne 1 (a registered trademark cl Osborne Computer Corporation) includes a full business keyboard, built-in CRT display, lwo buill-in floppy disk drives, 
CPU and 64 kilobytes of RAM memory, RS-232 and IEEE 488 interfaces, and the following soltware packages: WORDST AA• word processing with MAIL (a trademark and a registered 
trademark of MicroPro International Corporation of San Rafael, California): SUPERCALCl'I eleclronic spreadsheet system (a lrademark ol Sorcim Corporation): CBASICc {a registered Uademark 
of Compiler Systems): (a registered trademark of Microsoll): and CP/M11 (a registered trademark of Digital Research). 
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hardware is a function of the cost of it; 
perhaps Mr. Pournelle could speculate on 
this in the next "User's Column." 

All in all, the '1Jser's Columns" are the 
best reading I've had since The Mote in 
God's Eye by Larry Niven and Jerry 
Pournelle (Simon and Schuster, 1974), 
and to me they are not in different classes. 
(I'm as likely to be capable of purchasing 
Qume double-sided double-density drives 
as I would be capable of purchasing an 
Alderson Drive.) 

Karim Alim 
2414 Sable Drive 
Kissimmee, FL 32741 

Jerry Pournelle replies: 
I'm glad Mr. Alim (usually) likes my 

columns. As to my friendships with Bill 
Godbout and Arthur Clarke, what am I to 
do? I can't believe Mr. Alim really 
believes that those unable to talk with 
everyone should speak to no one. 

Regarding "dream" systems: the last 
time I looked, Priority One was selling the 
VISTA box with two Qume DT-8 drives 
for $1600. This isn't cheap, but I noted 

yesterday that my local membership dis­
count department store sells 5 %-inch 
drives for Atari BOOs at about $475, and I 
expect $500 is closer to what you'd pay at 
a regular store. I'd rather pay the extra 
$600, which is indeed what I did; I do, 
after all, trust my livelihood to my 
machines. 

I make no secret that I believe the best 
way to go is to get a good 5-100 bus with 
the best disks you can buy: later on you 
can replace the boards in your computer. 
Iron's expensive, but silicon's getting 
cheaper all the time. 

Regarding my letting Barry Workman 
sell my programs: I worry about that, but 
I've neither the time nor the ability to be a 
publisher, and Barry neither can nor will 
do it for free. It seemed to me that making 
the programs available is worthwhile and 
does no harm. 

I've asked Zeke about computer names, 
and he tells me that his electronic friends 
enjoy having human apellations; it makes 
their humans think they are somehow the 
equals of computers. 

I'm glad that Mr. Alim likes my other 
works. 

What is 

Looking for Adventure 

Help! Is there really no adventure game 
other than the original adventure for 
CP/M systems? Nothing like the Temple 
of Apshai or Invasion Orion and all the 
others? Is there no one out there who has 
a heart for all the owners of nice CP /M 
systems who want to play and cannot af­
ford to buy an Apple for this reason 
alone? I went through all BYTE issues for 
that matter, and whenever I find the new 
BYTE in my postbox I go through it, but 
no, everything is for TRS-80 or Apple. 
Every mornin' finds me moanin'. 

Hans Strasburger 
Tai 58/IV 
D-8000 Munich 2 
West Germany 

Advice for Apple 

I'm a relatively new reader of your ex­
cellent publication, but a letter from 

Unique-NISS™? 

1 
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An unprecedented forecasting 
software support service that 
provides you with one-on-one 
interaction with our staff of 
professionals. 

2 
Maximize your personal productivity 
through the use of our forecasting 
software. a one-year service 
agreement. newsletters and prompt 
access via our toll-free hot lines. 

The leading forecasting software 
packages available today for the 
leading personal computers. 

Call us now and profit from the 
integration between you, the 
discerning end-user, and NISS, the 
unequalled direct support service. 

NATIONAL INTEIJRATEO SOFTWARE SERV1CES 

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

8800 East Arapahoe Road, Denver, Colorado, 80112 
BYS-82 
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And The 
Winner Is ... IBC 
B Four IJsers! 

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

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

:me anYX 
Oasis Operating System 9 5 4 
(Max. Users) 

CPU Speed (MHz) 6 4 4 

Disk Speed 110 (MB/Sec.) .81 .65 .54 

Seek (Milli Sec.) 35 50 65 

Cache Disk Memory Yes No No 

For dealers only, circle 474 
All other inquiries, circle 476 

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

Dl(/integrated Business Computers Ill(/ DISTRIBUTION 
21592 Marilla Street 4185 Harrison Blvd., Suite 301 
Chatsworth, CA 91311 Ogden, UTAH 84403 
(213) 882-9007 TELEX NO. 215349 (801) 621-2294 



YOU SAVE WHEN WE BUY FOR YOU -· AS YOUR AGENT. We are a commercial buying a: company. Our fee is one-fourth of what we save you off list price . 

We offer 

M.I • .Better prices • Full service and support 
• Exporting • Access to 500 manufacturers 

= • Leasing • Assembly, integration, testing 

These are just a few of the products we can buy for you: a: COMPUTERS = Adds Multivision I $ 3,074 IBM Personal comp. CALL 
Alpha Micro 1030 12,047 Seattle boards CALL 

I 
Alpha Micro 1051 17,634 Davong 5 meg. H.D . 1,575 
Alspa AC1-2/SS 2,320 IBC Cadet 4,211 
Altos 8000-02 2.629 Micromation CALL 
Altos 8000-1 O 6,295 NEC 8000 64K PC system c Altos 8000-15 3.585 incl. CP / M, Wordstar 2.266 
Altos 8600-10 7,586 Northstar Advantage 2,695 
Altos Series 5-15 0 2, 182 Northstar Adv. HD 5 4,395 

E Altos Series 5-5D 4,372 Northstar Hor 64K OD 2,650 
Apple 2 + 48K 1,208 Onyx 5001 MU-6 7.350 
BMC 20 B 5,422 Onyx 8000 MU-10 7,900 
CCS Series 300-1A 4,414 Osborne CALL 
Columbia Data CALL Sanyo 2000 2,708 z Corvus Concept CALL Seattle System 2 3,251 
Cromemco System 1 2,946 Televideo TS-802 2,600 

c 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 

::z: Dual 12,636 Vector 3005 5,495 
Dynabyte 26% OFF Vector 4 CALL 
Eagle II 3,796 Victor 22% OFF 

I- PRINTERS 

I Amperex GP 300 3,695 NEC 3510 CALL 
Brother, parallel 853 NEC 7710 R/O 2,325 

c C. ltoh F-10, daisy 1,400 NEC 7720 KSR 2,685 
C. ltoh Comet 11, dot 799 NEC/Sellum 1, 16K, tractor 2,595 
Diablo 630, daisy 2,098 Qume 9 I 45 lull panel 2,045 

I I I IDS 560/G 995 Oume 9/55 full panel 2,180 
IDS Prism 80 744 Smith Corona TP-1 681 

= IDS Prism 132 column 1,430 Tally 

DISK DRIVES, MODEMS, ETC. 

CALL 

a: Amdek Color 11 term . 694 Houston Instr. DMP-2 1, 147 
Ventel 212 + modem 765 Houston Instr. DMP-4 1,460 

11 I 
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 

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

I- EXPORT SERVICES available. We are 

11 I buying agents for overseas computer dealers 

m and distributors. International Telex 4 70851 

1HE PURCHASING AGENT c 1635 School Street, Suite 101, Moraga, CA 94556 

Call Toll Free 800-227-2288 In California ( 415) 376-9020 
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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, I 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. I 
am delighted that your magazine has such 
a 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 18411• 



Display Manager™ 
The competitive edge in applications development. 

You can significantly reduce development time and saves time, provides CRT independence and saves memory. 
provide better application programs with Display Manager Display Manager works with Digital Research's com-

from Digital Research. Display Manager lets you inter- mercial programming languages, Pascal/MT+; PL/l-80; 
actively design displays faster than ever before, and ensures and CB-80; the CBASIC" Compiler. Combined with 

that whatever features your CRT supports can be used by Display Manager, they add up to the most powerful pro-
the program, automatically. Since Display Manager sup- gramming packages you can buy. So try Display Manager, 

ports most CRT attributes, including flashing, reverse the advanced productivity tool that makes your CP /M 
video, underlining, and highlighting, your program is more compatible programs better than the competition's. For 

dramatic and easier to use, no matter what CRT you use. more information, call Digital Research, ( 408) 649-5500 
You can even test a prototype application without a lot rim or ( 408) 649-3896, or write to 160 Central Avenue, 

of costly and laborious coding. In short, Display Manager t!lli Pacific Grove, CA 9 39 5 0. . 
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DIGITAL 
RESEARCH™ 

The creators of CP/M"' 

Europe 
Vector International Research Park 
B-3030 Leuven, Belgium, 32 (16) 20-24-96 
Telex: 26202 VECTOR 
Far East 
Microsoftware Associates 
6 Floor A.Y. Building, 3-2-2 Kitaaoyama 
Minato-ku, Tokyo 107, Japan, 03-403-2120 
Telex: 2426875 
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16K RAM KITS .. . . 13.95 
Seto I B NEC 4116 200 ns Guaranteed one full 
year 

DISKETTES 
ALPHA DISKS . 21 .95 
Single sided . cerlil ied Double Density 40 Tracks . 
with Hub-ring Box of 10 Guaranteed one lull 
year 

VERBATIM DATA LIFE 
MD S2S ·01 . 10. 16 
MD SS0·01 . 10 . 16 
MD SS?-01. 10. 16 
MD S77-01. 10 . 16 
FD 32 or 34-9000 . 
FD 32 or 34-8000 
FD 34 ·4001 

26 50 
44 50 
45 .60 
34 BO 
36 .00 
45 .60 
4B .60 

DISKETTE STORAGE 
S'I• ' PLASTIC LIBRARY CASE . 250 
B PLASTIC LIBRARY CASE . 3 SO 
PLASTIC STORAGE BINDER w/ lnserls . 9 9S 
PROTECTOR S'I•" (SO Disk Capacity) . 21.9S 
PROTECTOR B'' (SO Disk Capacity) 24 9S 
DISK BANK S'I' S.9S 
DISK BANK B" . 6.9S 

NEC PERSONAL 
COMPUTERS 
PC-B001A CPU 
PC-B012A 1/0 . 
PC·B033A DISK 1/0 
PC-B031A DUAL DISK 

B99 .00 
.. SS9 .00 

12S.OO 
B99 .00 

ALTOS COMPUTER 
SYSTEMS 
Call Alpha Byle for ou r low Altos pr ices. 

ATARI COMPUTERS 
ATARI BOO . . 679 .00 
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ATARI 400 (16K) 339 .00 
ATARI B10 DISK DR IVE <45 00 
ATARI BSD IN TERFACE 169.00 
ATARI 410 PROGRAM RECORDER 75 .00 
EPSON CABLE JS .OD 
MEMORY MODULE (16K) .B9.9S 
JOYSTICK CONTROLLER . 1000 
PADDLE CONTROLLERS 19.9S 
STAR RAIDERS 35 .00 
MISSILE COMMAND 35 .00 
ASTEROIDS 35 00 
PAC MAN 35.00 

HEWLETT PACKARD 
HP CALCULATORS 
HP-11C LCD SC IENTIFIC. 115.95 
HP -12C LCD BUSINESS 12B.9S 
HP -37E BUSINESS . 64.9S 
HP·32E SCIENTIF IC w/ STATS 46 95 
HP-33C Programmable Scienlific . . 76.95 
HP -41 C Advanced Programmable 211.9S 
HP-41 CV Advanced Prag 2K mem 274 95 

ACTIVISION ATARI 
CARTRIDGES 
LAZAR BLAST 
SKllllG 
OAAGSTER 
BOXING 
CHECKERS 
BRIDGE 
KABOOM 

INTEC PERIPHERALS 
RAM MODULES 
4BK FOR ATARI 400 . 
32K FOR ATARI BOO . 

HP-41 PERIPHERALS 

21.9S 
21 .95 
21 9S 
21 .9S 
21 .95 
21.°9S 
21 .9S 

279.00 
12S.OO 

. 21.95 

.B9 .00 
324 .9S 

MP-B2106A MEMORY MODULE 
HP·82170ft. Quad Memory Module . . 
HP-821431< PAI N'TER/PLOTTER . 
HP-B2160A IL INTERFACE . 
HP-B2161A DIGITAL CASSETTE . 

. .... 119.00 

HP MATH PAC . 
HP STATISTICS PAC . 

419.00 
. 29 .00 
. 29.00 

HP REAL ESTATE PAC 
HP SURVEYING PAC 
HP STRUCTURAL ANALYSIS PAC 

HP COMPUTERS 
HP-BSA PERSONAL COMPUTER . 
HP SINGLE SV•'DISK DRIVE . 
HP DUAL DISK DRIVE . 
HP-BSA 16K MEMORY MODULE 
HP-722SB GRAPHICS PLOTTER . 
HP PLOTER MODULE. 
HP HP-IB INTERFACE 
HP STO APPLICATIONS PAC . 
HP GENERAL STATISTICS PAC 
HP GRAPHIC PRESENTATIONS . 
HP VISICALC PLUS 
HP ROM DRAWER . 
HP PRINTER/PLOTTER ROM . 
HP MASS STORAGE ROM 
HP RS-232 INTERFACE . 

PRINTERS 

I • 

.. . 39 .00 
29 .00 
39 .00 

.2195 .00 

. 1295.00 
199S .OO 
239 .00 

. 2195 .00 
605.00 
3 29.00 

83 .00 
B3 .00 

. 159.00 
159.00 
.39 00 
116.00 

.116.00 
329.00 

ANADEX DP 9SOO . 1295.00 
ANADEX DP 9SOI 1295 .00 
C-ITOH F-10 40 CPS PARALLEL 1545.00 
C-I TO H 4S CPS PARALLEL. . 1770.00 
C-ITOH 40 CPS SERIAL 129S.OO 
C-ITOH PROWRITER PARALLEL. . S49 .00 
C-ITOH PROWRITER SERIAL . 695 .00 
EPSON MX -BO W/GRAFTRAX PLUS . .$CALL 
EPSON MX-BO FIT W/GRAFTRAX PLUS . $CALL 
EPSON MX -100 W/GRAFTRAX PLUS $CALL 
EPSON GRAFTRAX PLUS 60.00 
IDS PRISM BO W/O COLOR . 1099.00 
IDS PRISM BOW/ COLOR .1599.00 
IDS PRISM 132 W/COLOR 1799 .00 
NEC B023A . .4BS.OO 
NEC SPINWRITER 3530 P. RO 199S.OO 
NEC SPINWRITER 7710 S. RO . 2545 .00 
NEC SPINWRI TER 7730 P RO . . 2S4S.OO 
NEC SPINWRITER 7700 D SELLUM 279S.OO 
NEC SPINWRITER 3500 SEL LUM . . 2295.00 
OKI DATA MICROLINE BO . 3B9 .00 
OKIDATA MICROLINE B2A .. 4BO .OO 
OKIDATA MICRO LI NE B3A . 720 .00 
OK IOATA MICROLINE B4 1199 00 
OKIGRAP.H B2 . .33.9S 
OKIGRAPH B3 . . .33 .95 

CORVUS 
FOR S-100, APPLE OR TRS-80 
MOD I, 111 
Conlroller. Case/P .S .. Operaling Sysfem. A & T. 

S MEGABYTES . . 324S .OO 
10 MEGABYTES . . 464S.OO 
20 MEGABYTES . . . 5545.00 
MIRROR BACK-UP 72S .OO 

APPLE HARDWARE 
VERSA WRITER DIGIT IZER . . 2S9.00 
AS- APPLE KEYPAD .. 119.00 
SOFTCARD PREMIUM SYSTEM 62S .OO 
MICROSOFT l-BO SOFTCARB.. . 299 .00 
MICROSOFT RAMCARD. 159.00 
VI DEX BO x 24 VIDEO CARD . . .. 299.00 
VIDoX KoYBGARD ENHANCER II . 129.00 
VI OEX ENHANCER REV 0-6 . . 99.00 
M & R SUPER TE RM BO x 24 VIDEO BO .. 31 S.OO 
SSM AID BOARD (INTERFACE) A & T . . 16S.OO 
SSM AIO BOARD (INTERFACE) KIT ... 13S.OO 
APPLE COOLING FAN . . 44 .95 
TIG JOYSTICK . . .44.95 
T IG PADBLE .. 29.95 
T /G SELECT-A-PORT . S4 .95 

E-Z PORT . . 21 .95 
MICRO SCI A2 W/CONTROLLER . . Sl0 .00 
MICRO SCI A2 W/0 CONTROLLER .419.00 
MICRO SC I A40 W/CONTROUER . .479.00 
MICRO SCI A40 W/D CONTROLLER ... 409 .00 
MICRO SC I A70 W/CONTROLLER . . ... 629.00 
MICRO SCI A70 W/O CONTROLLER ... S49.00 
THE MI LL-PASCAL SPEED UP .270.00 
PROMETHEUS VERSACARD . 1 B0 .00 
LAZAR LOWER CASE + . S9.00 
MICROBUFFER 11 16K W/GRAPHICS. . 259 .00 
MICROBUFFER II 32K W/GRAPHICS . 299.00 

MONITORS 
NEC 12" GRE EN 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 MONl10R • . .469.00 
ZENITH 12" HI RES GRE EN MONITOR .124.00 
AMOEK COLOR I. .. 3B9.00 
AMDEK RGB COLOR 11 . . .BS9.00 
AMDEK RGB IN TERFACE . 169.00 
COMR EX 12" GREEN MONI TOR . . 16S.OO 

Circle 13 on inquiry card. 



MOUNTAIN 
HARDWARE 
CPS MULTIFUNCTION BOARD . 199 .00 
ROM PLUS W/ KEYBOARD FILTE R 
ROM PLUS W/O KEYBOARD FILTER . 
KEYBOARD FIL TER ROM 

179.00 
130.00 
.49 .00 

COPYROM 
MUSIC SYSTEM. 
ROM WRITER 
APPLE CLOCK 
AID + DIA .. 
EXPANSION CHASSIS 
RAM PLUS 32K 

'' 49.00 
' 369 .00 
' 149 .00 
.252 .00 
' 299.00 
' 625 .00 
' 149.00 

CALIF. COMPUTER 
SYSTEMS 
S-100 BOARDS 
2200A MAINFRAM E. . 459 .00 
2D65C 64K DYNAMIC RAM . . 539 .00 
2422 FLOPPY DISK CONT. & CP/M® .359.00 
2710 FOUR SERIAL 1/0 . 279.DO 
271B TWO SERIAL/TWO PARALLEL 1/0 . 269.00 
:mo FOUR PARALLEL 1/0 ' ' ' ' 199 .00 
2B 10 Z·BD CPU .... 259 .00 

APPLE BOARDS 
7710A ASYNCHRONOUS S. INTERFAC E. 149 .00 
7712A SYNCHRONOUS S. INTE RFACE . 159.00 
7424A CALENDAR CLOCK . . 99 .00 
772BA CENTRONICS IN TE RFACE . . . . 105.00 

VISTA COMPUTER CO. 
APPLE VISION BD·BO COL CARD. . 329 .00 
APPLE B" DISK DRIVE CONTROLLER. . 549 .00 

MODEMS 
NDVATI ON CAT ACOUS TIC MODEM. . 135.00 
NOVATION D·CAT DIRECT CONNECT .. 156.00 
NOVATION AUTO·CAT AUTO ANS . . 219.00 
NOVATION APPLE-CAT. 325.00 
LI DS 103 LP DIRECT CONNECT. ... 175.00 
LIDS 103 JLPAUTO ANS . . 209.00 
HAYES MICRO MODEM II (APPLE ) ...... 2B9.00 
HAY ES 100 MODEM (S·100) . .325 .00 
HAYES SMAR T MODEM (RS-232) ..... 227 .00 
HAYES CHRONOGRAPH . 199.00 
LEXICON LEX·l 1 MODEM. 109.00 

TERMINALS 
TELEVIDEO 910 . 
TELE VIDED 912C. 
TELEVIDEO 920C . 
TELE VIDEO 950C .. 
ADDS· VIEWPOINT. 

TRS·BO MOD I 
HARDWARE 
PERCOM DATA SEPARATOR .. 
PERCOM DOUBLER II . 
TANDON BO TRACK DISK DR IVE. 
TANDON 40 TRACK DISK DRIVE .. 
LNW DOUBLER WI DOSPLUS 3.3 . 
MOD Ill DRIVE KIT. 

' ' 639.00 
'' 745 .00 

'''' .B30.00 
' 995.00 

' ' 599.00 

' 27 .00 
' 159.00 
' 429 .00 

' ' ' 2B9 .00 
159.00 

' ' 649 .00 

MORROW DESIGNS 
FLOPPY DISK SYSTEMS 
Conlroller, P.S., Microsoft Basic, CP/M® 
A & T. 
DISCUS 2D (Single Drive - SOOK) . . 1075.00 
DISCUS 20 (Dual Drive - 1 MEG) . . 1695.00 
DISCUS 2 + 2 (Single Drive - 1 MEG) . 1777 .00 
DISCUS2 + 2 (Dual Drive - 2 MEG) .. 2317.00 

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

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

ISOLATORS 
IS0 -1 3·SOCKET. 
IS0-2 6-SOCKET .. 

BARE DRIVES 
TANDON 51/• INCH 
100-1 SINGLE HE AD 40 TRK . 
100-2 DUAL HEAD 40 TRK .. 
100-3 SINGLE HE AD BO TRK . . 
100-4 DUAL HE AD BO TRK .. 

Circle 13 on Inquiry card. 

3345.00 
4045 .00 

.53 .95 

.53.95 

' ' 209 .00 
'' 275.00 
' 275.00 
' 399 00 

J AN DON TH INLINE 8 INCH 
- / 848-1 SINGlE SIDE 420 .00 v B48·2 DUAL SIDE. ' ' ' ' .515 .00 

MICRO PRO 
APPLE CP/M® 
WORDSTAR"t 
SUPERSDRT" t 
MAILMERGE"t 
DATASTAR"t . 
SPELLSTAR" t 
CALCSTAR"t 

CP/M® 
WORDSTAR 
SUPERSORT . 
MAILMERGE 
DAT AST AR 
SPELLSTAR . 
CALCSTAR 

MICROSOFT 
APPLE 
FOR-TRAN" 
BASIC COMPIL ER" 
COBOL• . 
Z ·BO SOFTCARD 
RAM CARD . 
TYPING TUTOR 
OLYMPIC DECATHLON .. 
TASC APPLE SOFT COMPILER. 

CP/M® 
BASIC BO . 
BASIC COMPILER 
FORTRAN BO 
COBOL BO . 
MACRO BO . 
mu MATH/mu SIMP . 
mu LISP/mu STAR . 

222 .00 
145.00 

79.00 
179.00 
119 .00 
149 .00 

' 2B5 .00 
16B.00 
103.00 
235 .00 
155 oa 
199.00 

150.00 
'' .315.00 

550.00 
299.00 
149.00 

' 24 .95 
' 145.00 

299 .00 
' 319 00 
345 oa 
568.00 
1B9.00 

' 215.00 
165.00 

APPLE SOFTWARE 
MAGIC WINDOW . . . . 79.00 
MAGIC SPELL. . . .. 59.00 
BASIC MAI LER . . 59.00 
OB MASTE R. 169 00 
DB MAS TE R UTIL ITY PACK .. . .69 .00 
DATA CAPrnAE 4.0/BO . . .59.95 
PFS : GRAPH . , . B9.95 
PFS: (NEW) PERSONAL FILING SYSTEM . B5.00 
PFS: REPORT . . 79 .00 
z.TERM' . .B9.95 
Z·TE AM PRO " . 129 .95 
ASCII . .. _ .63.95 
EASY WRITER·PRO . 199.00 
EASY MAILER- PRO . . 79 .00 
EXPED ITE R II APPLESOFT COMPILER. . 73 .95 
A-STAT COMP. STATISTICS PKG. . . 129.00 
SUPER TE XT 11 . . . 129.00 
LISA 2.5.. .59.95 

CONTINENTAL SOFTWARE 
GI L. 
A/R . 
A/P . , 
PAYROLL . 
PROPERTY MGMT . 
THE HOM E ACCOUNTANT . 

VISICORP 
DESKTOP PLAN II 
VIS IPLOT . 
VISITAENO/VISIPLOT. 
VISIDEX 
VIS I TEAM 
VISICALC 
VIS IF ILES. 

'''''' ' 199 .00 
199.00 
199.00 

'''' 199.00 
'' .399.00 

' 59.95 

1B9.00 
' 158 .00 

229.00 
1B9.00 
' 79 .00 

' 1B9.00 
1B9 .00 

CP/M® SOFTWARE 
THE WOAD· SPELL CHECK . 
d BASE II . 
SUPER CALC . 
SPELLGUARD . 
P & T CP/M® MOO II TRS-BO . 
COMMX TERMINAL PAOG .. 
C BASIC 2. 
PASCAL Z. 
PASCAL MT+ . 
PASCAL/M 
SYS TE MS PLUS -

G/L , A/R, A/P, P/R . 
CONDOR I. 
CONDOR II . 

' 75 .00 
'. 59900 
' 209.00 
' 239 .00 

'' ' 175.00 
'. B2 .50 

'' 1t5 .00 
.349 .00 
439.00 

' ' ' 205.00 

' ' ' ' ' ' ' 1799.00 
.579.00 

''' '' .B49.00 

DIGITAL RESEARCH 
MAC 
SID 
zsro 
PU 1-BO 

SUPERSOFT 
DIAGNOSTIC I 
DIAGNOSTIC 11 
'C' COMPILER . 
UT IL IT IES I . 
UTILITIES II 
RATFOR . 
FORTRAN 

TRS·BO GAMES 

B9.00 
' 69.00 
97 .00 

439 00 

.69 .00 
' B9 .00 
179.00 
.59 .00 
59 .00 
B9 .00 

239 .00 

TEMPLE OF APSHA I 34.95 
HELLFIRE WARRIOR . 34 . 95 
STAR WARRIOR . .34 .95 
RESC UE AT RIGEL . 24 .95 
CRUSH, CRUMBLE AND CHOMP 24 .95 
INVADERS FROM SPACE 17.95 
PINBALL 17 . 95 
STAATREK3 .5. . 17 .95 
MISSILE ATTACK . 1B .95 
SJ AR FIGHTER _ . 24.% 
SCAAFMAN . 17 .95 

TRS·BO SOFTWARE 
NEWDOS/BO 2 0 MOD I, 111 
LAZY WA ITER MOD I, Ill . 
PAOSOFT NEWSCAIPT MOD I. 111 
SPECIAL DELIVERY MOD I. Il l 
X·TRA SPECIAL DELIVERY MOD I, 111 
TAACKGESS MOD I . 
OMNITEAM SMART TE AM . MOD I, Ill . 
MICROSOFT BASIC COMP. FOR MOO I 
LOOS 5.1 MOD I, 111 

139.00 
165.00 
' 99 .00 
119 .00 

' 199 .00 
' 24 .95 

' ' B9 .95 
165.00 
159.00 

APPLE GAMES 
PERSONAL SOFTWARE 
CHE CR ER KING . . 21 .95 
GAMMGN GAMBLER . . . 21.95 
MON-TY PLAYS MGNOPOLY . . 29 .95 

BRODERBUND 
GALAXY WARS . 
ALIEN TYPHOON . 
APPLE PANIC . 
MIDNIGHT MAGIC . 
SPACE QUARKS . 

' 20 .95 
' 20 .95 
' 24 .95 

'' ' 29 .95 
24 .95 

AUTOMATED SIMULATIONS 
INVASION ORION . 
SHA WARRIOR . 
TU ES. MOANING QUAATERBA'CK 
CRUSH, CRUMB LE AND CHOMP. 
THE DRAGON 'S EYE. 

MUSE SOFTWARE 
ROBOT WARS . 
THRE E MILE ISLAND . 
A.B.M_ 
GLOBAL WAR . • 
CASTLE WOLFENSTEI N. 

ON-LINE SYSTEMS 
WIZARD AND PRINCES. 
MISSILE DEFENSE. . 
SABOTAGE 
SOFT PORll ADVENTUBE . 
THRESHOLD . 
JAW BREAKER . . 
CROSSFIRE 

20 .95 
' 32 .95 
' 25 .95 

'' 24 .95 
' 20 .95 

.32 .95 
' 32 .95 

20 .95 
20 .95 

' 24.95 

' 29 .95 
25.95 
20 .95 

' 24.95 
31 .95 

' 24 .95 
95 

TIME ZONE .. .69 .95 
H/R FOOTBALL . ' 32.95 
HI R CRIBBAGE ' 20 .95 
PEGASUS II. 25 .95 

SIRIUS SOFTWARE 
SPACE EGGS .24 .95 
GORGON 32 .95 
SNEAKERS 24 .95 
EPQCK ' 29 .95 
BEER AUN ' 24 .95 
HADRON 29 95 
PULSAR 11 24 95 
EPQCK 29 

EDU-WARE 
PERCEPTI ON PKG. 19.95 
COMPU-AEAO 24 .95 
COM PU-MA TH : ARITHME TIC 39.95 
COMPU- MATH. FRACTIONS .34.95 
COMPU -MA TH: DECIMALS '. 34.95 
COMPU·SPELL (RED. DATA DISK) '. 24 .95 
COMPU SPELL DATA DISKS 4-B. ea. ' t7 .95 

MORE GREAT APPLE 
GAMES 
COMPUTER QUARTERBACK '' 32.95 
TORPEDO FIRE . ' 49.95 
THE SHATTERED AL LI ANCE .49 .95 
POOL 1.5. ' 29.95 
ULTIMA :>3 95 
RASTER BLASTER. 24.95 
F_L IGHT SIMULATOR ' 27.95 
INTERNATIONAL GRAND PR IX 25.95 
SARGON 11 2B.95 
SHUFFLE BOARD .. ' 29.95 
FIREBIRD 24 .95 
SNACK A TT ACK . 24 .95 
THIEF 24.95 
ROACH HOTEL 29 .95 
JABBER TALKY ' 24 .95 
THE WARP FACTOR . .32.95 
COSMO MISSION . ' 24.95 
WIZARCRY 37.95 
ZOAK I 32 .95 
ZOAK II . .32 .95 

SUPPLIES 
AVERY TABULABLES 
1.000 3'12 x 15/16 . .B.49 
3,000 3''2 x 15/16 . 14.95 
5.000 31h x 15/16 . '' 19.95 

FAN FOLD PAPER 
(Prices F.O.B. S.P.) 
91'2 x 11 1Blb WH ITE 3,000 ct .. '' 29.00 
14 7 IB x 11 1Blb WHITE 3,000 ct . .39.00 

To order or for information call 

(213) 706·0333 
Modem order line: <213)883·8976 

We guarantee everyth ing for 30 days. If anything is wron g, re turn the item 
and we' ll make it right. And . of course , we'll pay the shipping charges. 

We accept Vi sa and Master card on all orders; COD up to $300 .00. 
Add $2 .00 for standard UPS shipping and handl ing on orders under 50 lbs, 

delivered in continental U.S. Call fo r sh ipping charges over 50 lbs . Foreign, 
FPO and APO orders. add 15% for shipping. Californians add 6% sales tax. 

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

31245 LA BAVA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 

CP/M is a reg trademark of Digital Research. "Requires Z-80 Soltcard. t Reg . trademark ol Micro Pro International Corp . 



Sofhlrare Revieww 

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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The most heavily and boldly ad­
vertised package is The Last One, 
$600 from D. J. 'AI' 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 

Microsystems Inc. I'll 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 



Alspa Computers 
PLUS 

Multi-User Hard Disk 
SMALL SIZE AND LOW COST 
ALSPA full performance, CP/M computers are the smallest 
8" drive micra'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 1.8 lbs. An ACl-1 can be yours for as little as $1995.00 
plus CP/M. 
CORVUS** INTERFACE 
Standard on all ALSPA computers in a hardware interface 
which connects directly to either a Corvus hard disk drive or 
a Corvus Constellation**, multi-user hard disk system. Our 
Corvus operation system is easy to install and use. 

and Con\tc ll.ilion a1e 1radem.:irk\ of CORVUS SYSTEMS. INC. 

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

DEALER INQUIRIES INVITED 

[ & Alspa Computer, Inc.] 
MORE THAN OUR NAME IS UNIQUE 

300 Harvey West Blvd., Santa Cruz, CA 95060 (408) 429-6000 
"(PIM i\ a tr .:idcmark of DIGITAL RESEARC H. IN C. Circle 16 on Inquiry card. 

I 



Introductory 
Offer ••• 

COLOR RGB MONITORS 
BUY DIRECT!! 

s3a900 
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 111 and I BM customers 
please add $29.50 for factory 
installed mod board. 

MasterCard I VISA I American 
Express I Prepaid I C.O.D. 

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

®Apple Ill is a registered 
trademark of Apple Computer. 

.... Monitors by 

.6A.. »eco 

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

Name 
The Last One 

Type 
Program generator 

Manufacturer 
D. J. 'Al' Systems Ltd. 
Two Century Plaza, Suite 480 
2049 Century Park East 
Los Angeles. CA 90067 
(213/ 203-0851 

Price 
5600 

Format 
8-inch or 5 V.-inch floppy disks 

Language 
BASIC 

Computer 
CPIM systems. Radio Shack TRS-80 Model 
II. Apple II. Commodore PET 

Documentation 
Tutorial manual plus machine notes for 
specific computers 

Audience 
Nonprogrammers who want custom soft· 
ware 

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-

At a Glance 

Name 
Ouic-N·Easi 

Type 
Program generator 

Manufacturer 
Standard Microsystems 
136 Granite Hill Court 
Langhorne. PA 19047 
(215/ 968-0689 

Price 
5395 

Format 
8-inch or 5 V.-inch floppy disk 

Language 
Machine code 

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

Documentation 
Three-ring binder containing tutorial. 
quick-reference card. and programmer's 
reference 

Audience 
Nonprogrammers who want custom soft· 
ware and programmers seeking to speed 
programming efforts 

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-



IT TAKES A HOT COMPUTER 
TO RUN NON-STOP IN A DEEP-FREEZE 
Smoke Signal's ·Chieftain"' computer series: 
The kind of tough reliability you need today 
on your business team. · 

Chieftains are preferred by discerning buyers when extra performance has 
to be delivered under less-than-ideal operating conditions. The track record 
this computer has achieved in hundreds or demanding installations world­
wide is proof that a Chieftain can meet any challenge your business 
environment has to offer. 

Select from a family of field-proven systems. 

Chieftains range from floppies to this 5114-inch 
Winchester hard disk system with 20-megabyte 
tape streamer option. 
It 's available with th e new OS-9 Level I and IL multi -user. UNIX comparable 
operating system for mainframe- like performance. 

6809-based Chieftains deliver six months of 
continuous operation at Arctic Circle 

Two Chieftains accompanied an Adak research erpedition 
during the frigid winter of 1981. The computers {ut{illed 

a vitat support rote for a11 earthquake prediction study. 

In sub-zero rain. snow. ice and wind-driven 

weeds and dust. the extraordinary Chieftains - supported 
by Smoke Signal's factory-based stan· - proved they were 

up to the challenge. 

All Chieftains are so cost-effective and advanced, they obsolete most other systems 
available today at any price. 

Whether you select an upward-compatible 5114- or 8-inch nappy disk system. or 5111- or 8-inch hard disk configurations or 4- to 60-megabyte 
capacity. you'll receive Chieftain's widely acclaimed quality - plus value that makes your dollar go a lot further. Smoke Signal's huge software 
array begins at comprehensive business programs. and expands into esoteric application For rare and specialized tasks. 

Here's a sampling or the latest additions to the Chieftain hard disl1 computer systems that are destined to change the way you think about data 
processing: 

D TH[ (Hl[FfAIN 95W4 
4-megabyte. 5'A-inch Winchester 
with a 360-k nappy disk drive 

D TH[ (Hl[fTAIN 98Wl5 
I 5-megabyte. 51A-inch Winchester 
with a I-megabyte 8-inch nappy 
disk drive 

D TH[ (Hl[fTAIN 95XW4 
4-megabytc. 51A-inch Winchester 
with a 750-k octo-density nappy 
disk drive 

D TH[ CHl[fTAIN 9Wl5T20 
15-megabyte. 51/•-inch Winchester 
with a 20-megabyte tape streamer 

WRITE OR CALL TODAY FOR DETAILS ON THE.TOTAL CHIEfTAIN SERIES .. . AND ON DEALERSH IP OPPORTUNITIES STILL AVAILABLE 

Smoke Signal Broadcasting • JJJj.6 Via Colinas, Westlake Village, CA 91362 • (213) 889-9340 . 

SMOXE SlGlfAL 
Chieftain Computers 

Circle 370 on Inquiry card. 
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' I Address ___________________ _ 

I I Slat Zip ______ _ 

I Telephone ( 

I 
I 
I 
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Did you know 
that with 
the new 

UCSD* 
P-SYSTEM 

you can write 
programs In 

and run them on 
ALTOS, APPLE, 
COMMODORE, 

CROMEMCO, DEC, IBM, 
INTERTEC, PHILIPS, 
OHIO SCIENTIFIC, 

RADIO SHACK, TERAK, 
TEXAS INSTRUMENTS, 

VECTOR GRAPHIC, 
XEROX, ZENITH, 
and many more ... 

without change! 

(Think about that next time 
you want a larger market) 

we support systems 
software and I or applica­
tions ready-to-run on 

APPLE, DEC LSI-II+, 
RADIO SHACK 

MODEL II§ & Ill§ and ALTOS. 

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

HM olgltal EQulpment 
§TM onandv corp. 
'TM u. of Callfornla 
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ification, file storage, report gen­
eration, calculations, and editing con­
venience. 

Data entry: Getting information 
into the computer, as illustrated in 
the mailing-list application previous­
ly described, is the bread and butter 
of program generators. It's the 
simplest part of most programs and 
yet often the most tedious to pro­
gram. A good program generator 
should allow easy creation of display 
forms, the screen layouts that prompt 
the operator for data. Photo 1 shows 
a typical display form. Ideally, you 
should be able to construct the dis­
play form on the screen, not on 
paper, and modify the screen-input 
form without modifying the entire 
application program. Checks for in­
valid entries should be provided auto­
matically by the program generator. 

Program logic specification: How 
hard is it to tell the computer what 
you want? That depends on how 
much knowledge is embedded in the 
program generator. To take a few 
minor examples, does the program 
generator know what alphanumeric 
data looks like (A-Z, a-z, 0-9, ., +, 
- ), or do you have to make up a pro­
cedure to check the validity of each 
entry? 

As a general rule, if an operation is 
generically repetitive (such as search­
ing through a table for a specific en-

Description of each member record: 
Last name (15 letters) 
First name (10 letters) 
Member ID (5 digits) 
Date of last contact (8 characters as 

mm/dd/yy) 
Street (25 characters) 
City (20 letters) 
State (2 letters) 
Zip (5 digits) 

General description of program opera­
tion: 
1. Ask operator to type in a record (e .g., 

information for one member). 
2. Check all entries for validity. 
3. Write the information to the disk file. 
4. Ask operator if there are member 

records to be entered; if there are, 
then repeat step 1. 

5 . If not, end the program. 

Table 1: Details of mailing list to be 
worked out before using the program 
generator. Numbers in parentheses are 
maximums for each item. 

try), you shouldn't have to take great 
pains specifying the procedure to ac­
complish it. If you do, then you, not 
the program generator, are doing 
most of the programming work. 

File storage: This is an important 
characteristic of program generators, 
and it may take some careful study. 
Does the program generator allow 
both major types of file storage­
sequential and random access? Se­
quential access allows you to read in­
formation in the same order in which 

Photo 1: A data-entry screen created with Quic-N-Easi. 
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A/N/D Field Size 
:::::-.::::: = = = = = =:: 

1 Alpha 
2 
3 

'+ 

LAST NAME 
FIRST NAME 
MEMBER ID 
DATE OF LAST CONTACT 
STRE-:ET 

Alpha 
(IZ)) 

Dat::e 

15 
112) 
6 

8 
25 
212) 

5 
6 CITY 

STATE 

Alpha 
Alpha 
Alpha . .., 

.::. 7 
c3 ZIP N1.1mer· i 1: < IZ)) 6 

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

1 
2 

Open MEMLIST file 
Set: pointer t::o t::he end of MEMLIST file 
Keyboard input: using labels from MEMLIST 
Writ::e dat::a t::o MEMLIST file 

3 
4 
5 
6 

Ask user < ANY MORE RECORDS TO ENTER >. If yes branch t::o 3 
Terminate program 

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 51Z)IZ)IZ):DEFDBL N:DEFINT R:ONERRORGOT061Z)IZ)IZ)IZ) 
9 DIM AA$(8) 

112) CLOSE:OPEN"D"111"MEMLIST:1"192 
11 FIELD 1115 AS AA$(1)111Zl AS AA$(2l16 AS AA$(3l18 AS AA$(4l125 AS AA$(5l121Zl AS 
AA$(6)12 AS AA$(7)16 AS AA$(8) 
12 RC(1l=LOF(1)+1 
13 CLS: X9 ='1Zl 
14 PRINT@<1126)1 "MAILING LIST CREATION PROGRAM" 
15 PRINT@<611)1"LAST NAME":PRINT@<6112l1STRING$(15146l:PRINT@<6112lt ;:LINEINPUTS 
$:IFLENCS$)(=15THEN17 
16 PRINT@(6112)iSPCCLENCS$)) :GOT015 
17 LSET AA$C1>=S$ 
18 PRINT@C6140l1 "FIRST NAME" :PRINT@C6153l1" .... , ... , .":PRINT@C6153l1 ;:LINEINPUTS 
$:IFLENCS$) ( =11ZlTHEN21Zl 
19 PRINT@C6153)1SPCCLENCS$l ):GOT018 
21Zl LSET AA$C2l=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-

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 



PRODUCTS FOR THE 
APPLE II COMPUTER Give More Drive To Your 

MACR0-88 8088 PROCESSOR BOARD 
With MS-DOS $799 CON 

$699 us 
• Apple can now run high-speed 16 bit software. 

True multiprocessing capability 
• Interface to expans ion 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/MB6. 

• Supplied with MS-DOS. 
Socket on board for BOB7. 

• Macro assembler for use with MS-DOS available. 

DISKULATOR 
12Bk - $795 CON 

$599 us 
•. 64K/12BK MEMORY BOARD FOR THE 

APPLE - the MACRO-MACROMEM. 
• Disk emulation software for DOS 3.3, PASCAL AND 

CP/M · completediskcan be downloaded in 20 seconds! 
• EXPANDABLE TO 3B4K (PIGGY-BACK board) . 

Special circuitry for low current. 
• Inter-faces to the MACRO-BB for contiguous memory 

for the BOBB. 
• Information on DISKULATOR can be accessed by the 

6502 or BOBB in 4k banks. 
• The most flexible and expandable Ram board for the 

Apple . 
• VG-EXPAND and VG-EXPAND BO for 64k and 12Bk 

boards for Visicalc expansion. 

MACROMEM-1 
$195 CON 
$139 us 

16k memory board for the Apple 11 . 
' DOS 3.3 MACRODISK SOFTWARE included. 
' PASCAL and CP/M MACRODISK options. 

MACROMEM-2 
$299 CON 
$239 us 

32k memory board for the Apple 11. 
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 VG-EXPAND BO available. 

MACRODISK FOR 16K BOARDS 
$59 CON 
$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 DRIVE!' 
Pascal Macrodisk automatically set up on boot. 

VG-EXPAND and VG-EXPAND 80 VISICALC 

EXPANSION software by Saturn Systems available for 
32k, 64k, and 12Bk memory boards - expansion of array 
size and use with BO column boards. 

MACROPRINT Parallel Interface 
$175 CON 
s 139 us 

• Parallel INPUT AND OUTPUT inter face for Apple. 
• Compatible with Apple 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. 
• Also the most attractive looking! 

MACROPEATER - AUTOREPEAT BOARD 

$35 CON 
$29 us 

• Enables autorepeat on the Apple 11 . 
• Press a key, hold down for a second and it will be 

repeated until released. 
Invaluable 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 
$59 CON 
S49US 

• Password protection for DOS 3.3 disks. 
• CATALOG MODS of all sorts - double catalogs, file-

type l.D. mods etc. 
• Error instruction modification. 
• Printer -dump utility. 
• Editor for EXEC TEXT Fl LES. 
• Most valuable general utility for APPLE PROGRAM­

MERS. 

Dealer and d istributor inqu iries most welcome 

• Apple 11 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. 
• VG-EXPAND is a trademark of Saturn Systems LTD. 

MACROTECH Computer Products LTD is also a distri­
butor for: 

Quality Software, Prometheus Products, Continental Soft­
ware, Av ante 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. V7R4B1 
604-9B6-7633 

0 

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) . 
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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: # #### 

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 

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

Vl = 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, 

LAST NAME: ############### FIRST NAME: ########## 

DATE OF LAST CONTACT: ##/##/## 

STREET: ######################### 

CITY: #################### STATE: ## ZIP: ##### . 

PRESS (Fl> TO UPDATE THIS RECORD 
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 C DESC JUST FILL MY-EN MU-EN MU-FL MU-TB PROC 

ID 5 3 12 D R y y N N GET RECORD 

1 LASTNAME 15 6 12 x L y N y 

2 FIRSTNAME 6 53 L. y N N y 

3 MONTH .-. .. ::. 9 2 3 D R y N y y 

4 DAY 2 9 26 D R y N y y 

5 YEAR .-. .. ::. 9 29 D L y N y y CHECl\DATE 

STREe:T 25 13 9 ., L. y N N y 

7 CITY '20 1. 6 7 x L y N N y 

8 STATE 2 16 48 A L y N y y 

9 ZIP 5 1.6 63 D L y N 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 
CHECKDA TE procedure ensures that the operator enters a valid date as mmlddlyy. 
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SO YOU CAN DRIVE 
YOUR IBM PC 

CAPABILITIES WAY 

More savings on these add-ons. 
• Combo Card. Adds parallel 

printe1; 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. 

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

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

Circle 27 on Inquiry card. 

UP 

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. 

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

• 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. Tumarac Parkway, Denve1; 
CO 80237, (303) 741-1778. Dealer 
inquiries welcome. To order any 
product today call 

800/525-767 4. 
IBM PC Is a trademark of IBM . . , 

a,Apparat,lnc. 
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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. 

10: * FUNCTION KEY PROCEDURE 
10: PROC KEY© 
10: CLOSE 1 
10: 
10: END 
10: PROC KEY1 
10: UNLOCK ID 
10: HOMECLEAR 
10: END 

100: 
100: 
100: 
100: 
100: 
1 ("J(I): 
100: 
100: 
100: 
1 12)(!) : 

100: 
l("J("J: 
100: 

20©: 
200: 
2("J(i'.): 
2C"J0: 
200: 
2(7)(1): 
200: 
200: 

300: 
3("J0: 
300: 
3(1)0: 
300: 
3("J0: 

3(1)0: 
300: 
3(1)0: 
300: 
300: 
300: 
3("J("J: 
300: 

4(1)0: 
400: 
400: 
'+00: 

10010 

1 

20©1© 

30CIJ10 

30CIJ20 

400: Lf0010 
400: 
'+00: 
400: 
400: 
400: 

PROC Glc:TRECORD 
IF ID GE 1 AND ID LE 200 THEN GOTO 10010 
ERROR "MEMBER ID NUMBER IS OUT OF RANGE: C 1 - 2001" 
CLEAR ID 
RE-:SlJMI:': 
END 
POSN 1 TO ID 
HEAD 1 : 
GET * F"ROM 1 
l...OCI\ ID 
END 
UN LOCI\ ID 
END 

PROC LOAD 
OPEN "MEMLIST",3,97,1: 20010 
END 
MAKE "MEMLIST",3,97,10,5,1: 20020 
&:ND 
ERROH "CAN'T CREATE FILE" 
SYSTEM 
END 

PROC E-:NTER 
UNL...OCI\ ID 

1 
PUT ·* TO 1. 
l.JR IT&: 1 : 3(i)(I) IQ) 

SECURE 1 : 3(1)(1)20 
END 
ERHOR "ERROR IN l.JHITING RECORD" 
CLOS!':: 1 

END 
ERROR "ERROR IN SECURING FILE" 
CLOSE 1 

END 

PHOC CHECl\DATE 
IF MONTH LT 1 OR MONTH GT 12 THEN GOTO 
IF DAY LT 1 OR DAY GT 31 THEN 40010 
END 
ERROR "ERROR IN DATE FORMAT -- USE MONTH/DAY/YEAR" 
CLE:AR MONTH 
CLEAR DAY 
CLEAR YEAR 
NEXT MONTH 
E:ND 
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Microprocessor 
Independent 
Program 
Library 

THE UNIQUE 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 forthe 8080/8085, 
Z-80, I 802, 6800/6802/6809, and 9900 microprocessors and executes 
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. 

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 - TO DAY. 
He'll tell you all about PLMX. 

Phone[714)292-PLMX e TWX[910)335-1660 

• TEKOOS and DOS/50 are trademarks of Tektronlx. Inc. 
•• CP/M Is a trademark of Dlgltal Research, Inc. 
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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 convenience 
may be the most 

Important 
aspect of a program 

generator. 

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 



Perfor1nance Breakthrough . .. 

TM 

••• the CYBERDRIVE for the IBM Personal Gomputer 
13.5 or 27 million 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 

CYBERDRIVE1 combines a full package of features. 
It offers new, higher perfonnance 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 

..• And don't fail to ask about our superb lineup of serious 
business software (also offered in CYBERDRIVE format) 
including: 

RM/COBOL2 compiler-the micro industry standard. 
MBSl3 RM/COBOL general business applications (derived 

from MCBA• minicomputer packages) . . . thousands 
in use ... money back guarantee . . . source program 
license. 

CRT!1 from Cybernetics (COBOL Reprogramming 
Program generator for RM/COBOL to ease pro­
gram development and maintenance . .. an 

alternative to a Data Base System. 
CBASIC25 & CBASIC865 compilers ... for aficionados of a 

useful BASIC. 

a peak transfer rate of 1 million bytes per second, make the The software is available on a variety of industry-standard 
CYBERDRIVE a perfonnancechamp! Operating Systems including CP./M5-MP/M5 t(;,oth & -86), 

The integrated mini-cartridge tapes used for backup of OAS1ss, PCDOS, and UN1x1. Inquire for specific details and 
data allow dumping of (for example) 10 million bytes of data prices. 
in about 10 minutes ... much faster than other tape or floppy Trademarks ot: 
disk backup techniques. Hardware read-after-write error ' · c-""'"'·1•< 2

· ·3 • ""''
0 11us ...... s.11

••••. '"" 

checking is incorporated in the tape device. G ' ... 'nc 

IS HUNTINGTON BEACH, CA92647 
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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 II 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 i5 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: 

Create program . . . . . .. . . . . .. . . < 1 > 
Modify program ..... . ..... . .. < 2 > 
Modify file ........ .. ......... < 3 > 
External files . . . ....... . . . .. . . < 4 > 
Enquiry ... . ...... . . . . . . . . .. . <5> 
Certify new disk . .. . ... . ... . .. < 6 > 
Return to 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 f ram 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 sped fying 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-
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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 brant:h 
(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 Vl, V2, VJ, 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 subject. 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 
petf arm simple data storage and 
retrieval . . .. G. S. 

I 
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How the 11-55-II s 
shortwotkof long problems. 

Whenever you can solve 
complex problems quickly and 
accurately, you're ahead of the 
game. And that's exactly what the 
TI-55-II does for you. By giving 
you 112 pre-programmedl functions 
(like defini te 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-II you can 
tackle problems you thought could 
only be solved with higher-priced 
programmables. You're not only 
gerr ing the standard slide rule 
func tions 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-II 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 solution. The 
Liquid Crystal Display shows your 

answers in standard, scientific or 
engineering notations - clearly 
and precisely. 

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 TI-55-II. 

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

TEXAS 
INSTRUMENTS 

!Cl 1982, Texas Instruments Incorporated. 



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 for mat 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. 

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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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 JD, 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 #SO, #NO, and #BO. 

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

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, etc7) Manual systems are much 
more flexible than computer systems 
in these areas; you'll probably have 

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. 

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.• 



Ciarcia's Circuit Cellar 

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 I am planning 
a project. The editors tell me, but I 
am always working on so many hard­
ware projects simultaneousJy 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 I 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 Logo?" 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 © I 982 by Steven A. Ciarcia. 
All rights reserved. 

Certain figures and diagrams pertaining to the 
TMS991BA 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 I 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 TM59918A VDP 
The key component in this month's 

project is an integrated circuit from 
Texas Instruments, the TMS9918A 

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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1. display resolution of 256 by 192 pixels 
2. 16 colors, including black and transparent 

3. supports 16K bytes of separate video memory 
4. real-time interrupt capability 

5. 32 sprites for simulation of three-dimensional effects 
6. composite video output 
7. four display modes: 

a. graphics I (256 by 192 dots-limited color) 
b. graphics II (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) 

8. external video and sync inputs 
9. automatic, transparent dynamic RAM refresh 

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

0 

I 
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 

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 
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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 poin(er 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 

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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Now Only 

11~~~00 79900 
Hurry-Sale Ends August 24, 1982 

Add the Efficient Line Printer VI to Your TRS-80® Today! 
Our most affordable professional-grade line printer 
is now even more affordable! We've slashed the 
price over 3 0 % on the Line Primer VI. You can get 
fast reports and listings in your own home or office. 

Protect Your LP VI with a 
Dust Cover (#26·507,$5.95) 

Seven-wire dot-ma­
trix head is bi-direc­
t ion al and logic­
seeking to maximize 
printing speed-100 
characters per second, 
thirty-three 13 2-col­
umn lines per min­

ute! It prints a full set of upper and lower case 
alphanumerics, plus European letters, symbols and 
block graphics in four software-selectable prim 
densities. 

The biggest name in little computers™ 
A DIVISION OF TANDY CORPORATION 

Circle 352 on inquiry card. 

The adjustable, removable tractor-feed (included) 
makes using fanfold paper a breeze, yet lets you 
convert to single sheets in seconds. You can use any 
size paper from 4" to 15" wide, original and two 
copies, and there 's an automatic "paper-out" sen­
sor. It's designed and 
built especially for con­
nection to TRS-8 0 
Model I, II, III and 
16-just add a parallel 
interface cable. The Line 
Printer VI is on sale 
now at Radio Shack 
Computer Centers, 
stores and participat­
ing dealers nationwide. 

Prill/ Heat/: 7-wire, dot-matrix, hi-di­
rectional, logic-seeking. 
Carriage: 1 ; " wide, 132-columns at 
10 cpi. 
Cbarnc/er Set: Fu ll ASCII l-'. n£lish <rnd 
Eu rn p(~tn upper aBd lower case, plus 
srn1 hc ds 3nd ~raphics. 
Prill//Je11sity : 10 characters per inch: 
;, ~ . ;, 1 5 cpi optional. 
Prill/ S/1 eed: 100 characters/second:• 
th irtv-three 152 -co l. lin es /minute , 
forty . 80-col. lpm. 
Jla1111al Collfrols: line feed. 1/,, line 
feed, self-test, reset, on-line/off-line. 

r--------------------------, 
: Send me your free TRS-80 Computer Catalog. 

I 
I 
I 

Mail To: Radio Shack, Dept. 83-A-29 
1300 One Tandy Center, Fon Worth, Texas 76102 

: NAME _______________ _ __ _ 

I ADDRESS _ _____ _________ __ _ 

I I CITY STATE ZIP _ _ _ _ 

L--------------------------1 
Retail prices may vary at individual stores and dealers. Special order required at most stores . 
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