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Skyles Electric Works PAL-SO™ 

The Skyles PAL-80™ is a high speed thermal printer 
offering the combination of text printing at 80 charac­
ters per line and continuous graphics at 60 dots per 
inch. In the text mode, upper and lower case data are 
printed at 40 characters per second. The 5 x 7 charac· 
ters provide clear readab le copy on white paper; no hard 
to find, hard to read aluminized paper. 

In the graphics mode, seven bits of each byte correspond 
to the seven dots in each of the 480 print positions per 
line . Since the computer driving the printer has full con· 
trol over every print position, it can print graphs, bar 
charts, line drawings, even special and foreign language 
symbols. Despite its low cost, the Skyles PAL-80 is a 

Please send me Skyles PAL-80 printer(s) 
complete with 2% foot interface cable to attach to my 
PET at $675.00 each * (Plus $10.00 shipping and hand · 
ling) . I also will receive a test and graphics demonstra· 
tion tape at no add itiona l charge and over 150 feet of 
8 % inch wide black on white thermal paper$ ___ _ 

I would also like to order rolls of BY. inch wide 
by B5 ft. long thermal paper (black ink) at $5.00 each 
$ _____ _ 

_ _ _ _ 10 roll cartons at $45.00 $ - -----

VISA, Mastercharge orders call (800) 538-3083 
Californ ia orders call (408) 257-9140 

'Californ ia residents add 6 to 6 V.% sales tax 
where applicable. 

• 80 characters per line 

• 8% inch wide thermal paper 

• Full graphics at 60 dots/inch 

• Interfaced to PET 

• Works with all PET peripherals 

• 40 character per second rate 

• Microprocessor controlled 

• Bidirectional look-ahead printing 

• Quiet operation 

• No external power supplies 

• Only two driven parts 

• High reliability 

• Clear 5 x 7 characters 

• Attractive metal and plastic case 

true intelligent printer with full line buffering and bi­
directional look-ahead printing. 

High reliability is designed in: The thick film thermal 
print head has a life expectancy of 100,000,000 charac­
ters. Two DC stepping motors provide positive control 
of the print head and the paper drive. 

The Skyles PAL-80 operates directly from a 115V 60 Hz 
line (230V 50 Hz available). No external power supplies 
are required. 

It comes complete with an interface for the PET: a two 
and a half foot cable plugs into the IEEE interface at 
the back of your PET. Works with all PET models and 
PET or Skyles peripherals. 

PAL-80 SPECIFICATIONS 

TEXT 

Format 

Print speed 
Line Feed 
Character Set 

GRAPHICS 

Format 
Print Speed 

COMMON 

Paper 

Dimensions 
Weight 

80 characters per eight inch line 
6 lines per inch nominal 
40 characters per second 
50 milliseconds nominal 
96 Characters, including upper and 
lower case, numerals, and symbols 

4BO print positions per line 
240 print positions per second 

BY. inch wide thermal paper, available 
in 85 foot tolls, black image on white 
12"W x 10"D x 2%"H 
B lbs (3.6 kg) 

Skyles Electric Works 10301 Stonydale DrM; 
Cupertino, California95014 [408]735-7891 

T M PAL-80 Printer on A Leash, a trademark of Skyles Electric Works Inc. 
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The Editor's NoleSRobert Lock 
As you may have noticed, COMPUTE's January­
February Issue is larger than our premier "Super" 
Fall Issue. We've changed our paper quality 
somewhat to allow more pages and less weight. 

COMPUTE GROWS ON 
We began, as most of you readers know, by 
acquiring The PET Gazette, a magazine started by 
Len Lindsay almost two years ago. Len Lindsay's 
PET Gazette is gone, and a section of COMPUTE 
now carries that title. Len continues to provide 
material to COMPUTE, as well as many other 
magazines. (Rumor even has it that Len is hard 
at work on two books for a west coast publishing 
house: One for PET and one for Atari! I'll 
keep you posted.) In this issue, you'll find his brand 
new column, The Consumer Computer, a Column 
devoted to the joys of the personal 6502. 
Pet User Notes is now a part of COMPUTE. 
Originally started by Gene Beals, of AB Computers, 
the Notes were more recently the product of Roy 
O'Brien. When job responsibilities and a west coast 
transfer created more than usual problems in keeping 
up the Notes, Roy and Gene and I got together on an 
orderly "cross-over'' of the Notes into COMPUTE. 
6502 User Notes is now a part of COMPUTE. 
This is the oldest of the magazines co join COMPUTE. 
Founded by Eric Rehnke almost three years ago, the 
6502 User Notes bring a welcome readership to 
COMPUTE. With the help and contributions of this 
group, you'll see a very healthy Single Board 
Computer section of COMPUTE. 

So where do we go from here? We're determined 
to build a broadly supported 6502 resource magazine. 
We've recruited the continuing support of some of 
the best writers in the industry. Take a look 
through our continuing features ... new this issue, 
and ENJOY COMPUTE! Happy New Year from 
all of us. We're looking forward to it. 
Introduced In this Issue: 

Dr. Chip and the Gossip Club 
This multi-facited sage will continue to impart 
wisdom (?) and rumor with the help of his 
Gossip Club. 

The Consumer Computer 
Len Lindsay writes and reviews on the personal 
6502 market. 

The Tape Library 
Gene Beals handles this corner of COMPUTE. 
Each issue you '11 find notes and comments on the 

sharing and swapping of user generated programs. 

Rambling 
Roy O'Brien provides an illustrated guide to the 
inner workings of some particular whatsit. This time, 
he covers CB2 sound for the PET. 

The Single·Board 6502 
Eric Rehnke addresses (and sometimes affronts) 
the Aim, Sym, Kim, and OSI markets. 

The Learning Lab 
Marlene Pratto, of COMPUTE's staff, offers 
helpful advice for those involved in the use of 
microcomputers in schools. 

As time permits ... 
Also new this issue is The Delmarva Computer 
Club. This exciting group of 6502 owners is some­
what unique. They're a club that's dedicated itself 
to numerous public service projects, and they'll 
be providing continuing resource support to 
COMPUTE. Comprised largely of NASA employees 
at the Wallops Island Space Center, the Club 
is involved in an active "outreach" program to 
the surrounding community. Among other things, 
they have (or are working on) projects to teach 
the manual alphabet to the hearing-impaired 
(using PET graphics); the Texas Instruments Speak 
and Spell interfaced to the PET to help visually­
impaired persons learn the keyboard; and much more . 
They'll be sharing these efforts in future issues of 
COMPUTE. Their introductory article is in this 
issue. 

On the importance of feedback: 
COMPUTE (as do all magazines) relies heavily on 
advertising for support. When you contact a 
COMPUTE advertiser, make sure you let them 
know where you saw their information. As you 
hopefully have noticed, COMPUTE strives for quality 
as well as quantity in providing access to resources. 
We've just pushed issue # 1 out the door and have 
already seen an increase in production costs .. . so 
much for planning and inflation. We've tried to 
keep the price of COMPUTE at an easily affordable 
level while bringing you the best materials around. 
We welcome your feedback and comments on our 
success. You can reach me by mail: 
Robert Lock, Editor 
COMPUTE 
P.O. Box 5119 
Greensboro, N.C. 27403 

Or by phone: (919) 272-4867 
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The following (excerpted) letter was received from a 
dealer in early December: 

Compute 
Please enter our standing order. 

We are tentatively starting this order with you. 
However if you continue to have ads offering 20% 
discount we will not. It is one thing to advertise 
$100 free software, it is another to offer 20%-­
obviously my customers will go to them. I suggest 
you clean up your advertising act as some other 
computer magazines have done. 

Sincerely, 
Name Withheld 

Dear (Anonymous) Dealer, 
COMPUTE. is a consumer magazine that believes in 
(among other things) free markets, competition, and 
open access to resources. I checked with the advertiser 
in question, and no magazine has refused their ad. I am 
sorry you have chosen to refuse to carry COMPUTE. 
I firmly believe that magazines need to "police,, 
their advertising as much as reasonably possible to 
protect their readers. Stifling competition does not 
fall into that category. 

Dealers offer many services that mail order does not 
provide, and each potential customer makes his or her 
own decision, balancing cost economies with service/ 
support economies. It's not my Job to make that 
decision for my readers. If you feel you 're being 
unfairly 'reated as a dealer, I suggest you complain to 
the manufacturers involved. I am returning your order 
to you. Should you decide you wish to carry COMPUTE, 
without holding us "hostage" to your competitors, we 
will be more than happy to have you as a dealer, 

HELP 
We'll begin COMPUTE's HELP Column with the case of 
Erie of Columbus, Ohio . He's thirteen , and an avid compu­
terist who fell victim to a whole set of problems. We first 
heard from Eric in September. He wrote that his PET 
computer, received during Christmas, 1978, was down, and had 
been since sometime in March of 1979. Here's the saga: 

Christmas, 1978: Eric receives PET. 
March, 1979: PET fails; message 5119 Bytes free .. . 
(a clue, right?) 
March, 1979: PET, returned to local dealer, 
returns to Eric. Eric turns it on, and message: 
5119 Bytes free. PET returns to dealer; dealer 
returns PET to factory ... 
July, 1979: PET returns to Eric; no charge for 
warranty repair ... $58 . 00 charge from local 
dealer for shipping. Eric turns PET on: 5119 
Bytes free. Eric returns PET to dealer; dealer 
returns PET to factory .. . 
August, 1979: Factory informs Eric that they 
will repair his PET, but he' ll have to pay for it, 
since it is no longer under warranty. Eric 's 
dealer says he can't help. Eric's father starts 
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gnashing his teeth . 
September, 1979: Eric wrote to the old PET Gazette 
for help. Len Lindsay forwarded the letter to me. 
I finally got to read it in early October, and 
started reconstructing this entire story . 
October, 1979: Eric's PET returns to dealer and 
Eric is informed that he can pick it up .. . it' s 
not repaired, but at least there's no freight 
charge attached this time ... 
Late October, 1979: I'm almost as frustra ted as 
the rest of you when it comes to dealing with a 
problem l'ike this . I thought about going to the 
upper eschelons at Commodore to solicit help for 
Eric, but didn ' t want to make a habit of it . 
Finally , l called a dealer in Columbus .. . a 
COMPUTE. dealer I should say . I've tried to talk 
to many of them since COMPUTE. has started, 
and happened to have had several beneficial 
cohversations with this dealer. r knew from our 
chats th at rhey had a true computer store . .. one 
with a strong customer orientation, some i11-housc. 
serv ice capability, and so on. I called one of the 
principals at home one night, explained Eric's. 
problem, and gave them his phone number . 

Well , I called Eric three nights later, and GUESS 
WHAT??? His PET is alive and well!!! He took it in 
and they fixed him right up . Among other things, 
one of his RAM chips was plugged in backwards! Eric 
has a working PET . .. and I 'm sure that Micro-Mini 
World of Columbus, Ohio has a new customer for life. 
I'm equally sure that there's another dealer in a 
nearby town that's lost a potentially dedicated customer. 
(Certainly a determined one.) 

My analysis of all of this? At first I was mad at 
Commodore . After all , they ' re at the top of the chain 
on this one; ultimately, Eric s their customer. But in 
renection , I don ' t think it 's their fault. We know 
they had problems with turn ing around machines returned 
for repair. This says two things: make the machines 
more reliable , and beef up your local service capability. 
I believe they've acknowledged and responded to these two 
points. The presen t machines shipped by Commodore 
appear to be quite reliable ... and much mor · so than 
some of the early, original BK units. (I ' ll welcome 
any support or criticism on this point from you dealers 
and customers.) This is not to say that there aren't 
problems. But hardware problems aren' t unique to 
Commodore . As for beefing up the local service capa­
bility, they' ve been conducting dealer training 
seminars all around the country. And the seminars are 
well-taught (Rick Lear himself, head of Customer 
Service). The latest word from Commodore is tha,t 
dealers are being shipped extensive spare parts inven-
tories! · 

The real crux of the problem here is the dealer­
Commodore relationship. The dealer Eric bought from 
was probably well intentioned, but still ineffective when 
push came to shove. Commodore· had no way of knowing 
the history of Eric's problems, or that h · is 13, got 
his PET for Christmas , and had been down and out 
for 9 months. The local dealer should have known 
and done something. Even if Eric didn 1t know about 
another store with service capabi lity in Columbus, hi!; 



dealer probably did. He could have arranged to have 
Eric's PET fixed locally. 

Commodore is making a strong move toward small 
business systems now. They're built the hardware 
capable of supporting that move they're developing 
the marketing insight and strategies to sustain that 
move, and they re actively recruiting the essential 
software support necessary. Frankly, the Word 
Processing packages alone are almost worth the price 
of the hardware when you compare their capabilities 
to tho ·e of the systems in the $ 12 ,000-$15, 000 range . 
More and more dealers will recognize this capability 
and act on it. Dealers who fail to solve the problems 
of the Eries will be severely hampered in the smal l 
business markets that Commodore is moving into. 

One last point ... Commodore 's service network (there 
really is one growing) will help us all. My personal belief 
is that it 's as much a byproduct of their small business 
system move as it is of pressure from the ''old-liners'', 
but regardless , it's a welcome move, and wiJI be beneficial 
to all. 

Robert Lock, 
Editor/Publisher 

the LEN LINDSAY 

CONSUMER 
COMPUTER™ 
Welcome aboard the Consumer Computer. This 
column will review products available for your 
use with your computer. I will also pass on 
announcements and rumors if I feel they are of 
sound basis. 

G 

Product reviews are of utmost importance in the 
consumer computer marketplace. You can not believe 
every ad you read. Actually, just because a product 
is advertised does NOT mean that it exists . Too 
many consumer computerists can testify to that. 
So don 't get burned. Heed this warning. 

Do NOT buy any computer product unless you 
are sure it exists. 

How can you be sure that a product exists? 
The best way, of course, is to buy it from your 
dealer, off the shelf, and walk out with it in your 
arms. Next best is to see the product with your 
own eyes at your computer store, computer club 
meeting, or friends house . These first two conditions 
are often not possible. Then you must rely on 
reviews in magazines and newsletters. If you see a 
product reviewed in my column, you know it 
exists (announcements can not be considered reviews). 
And remember, the reviews you read are usually 
the opinion of one person. You might have a 
different opinion of the same product. 
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For over a year I have reviewed PET computer 
products. I try to point out the important aspects 
of the program or other product. Most of all, I 
encourage every reader to write with their conflicting 
or supporting views . Companies are invited to send 
products to be considered for review (they will 
not be returned) . All correspondence should be 
sent to the address listed at the end of this 
column, not in care of COMPUTE. This will 
avoid forwarding delays. 

ATARI ARRIVES 
It has been almost a year now since the ATARI 400 
& 800 computer systems were first announced. I can 
assure you that they do indeed exist, for I have 
used both models myself, and enjoyed them very 
much. The system seems to be the start of a whole 
new generation of computers. 

The AT ARI system offers the advantage of snap 
in and out cartridges, allowing you to plug in 
BASIC, or other high level languages as they are 
available. Programs will be available both on ROM 
cartridges and cassette tape. Both upper and lower 
case is available on the screen, as well as graphics, 
both in high resolution and full color. A special 
text window is a handy function built into the system. 
And the cassette can be used for audio output as 
well as digital. 

The starting price for the AT ARI 400 is only 
$549.99, while the ATARI 800 is $999.99. I am 
looking forward to reviewing products for the AT ARI. 
If you would like more details on the system, 
contact A TARI, Computer Division 1265 Borregas 
Ave., Sunnyvale, CA 94086. 

There already is a book on the AT ARI 
published and available now. ATARI BASIC, by 
Bob Albrecht, Leroy Finkel, and Jerald Brown is 
available at your computer store , or direct from 
John Wiley & Sons, 605 Third Ave., New York, 
NY 10016. For $5.95 this is an excellent 
supplement to the BASIC manual provided with the 
AT ARI (or you may wish to read the book to 
help you decide if the ATARI is right for you). 

COMPUTE has a good section for spreading 
information on the ATARI, as you can see in this 
issue. The ATARI hopefully is off to a good start. 
IRIDIS (PO Box 550, Goleta, CA 93017) is a 
bi-monthly tape of programs for the A TARI, and I am 
looking forward to seeing their first tape. The 
same people who put out CURSOR (source of some 
of the FINEST PET programs) are behind IRIDIS. 
A subscription for 3 issues is $25.00 (4 programs 
per issue); a sample issue is $9.95. In addition, 
other books are in the making, and I am sure clubs 
will pop up all over. 





A VISIT TO COMMODORE 
Monday, November 5, 1979, I was fortunate to 
be able to visit Commodores computer division in 
Santa Clara, California. It is quite an impressive 
place . After seeing the whole operation, I left 
with the distinct impression that PET is really 
moving UP in quality, reliability, design , and 
especially support. 

Assembling a PET is quite a process. The room 
is massive and seemed very organized. Presently 
the IC's are inserted by machine. A person need only 
line up the board to the correct position and BANG 
the IC is in . Soon the process will be entirely 
automatic. A machine will position the board for 
each IC and insert them one after another. It then 
will take the next board and repeat this process. 

The original OLD ROM, small keyboard BK 
PET is now obsolete. They are no longer manu­
factured. They are replaced by the new BK PET, 
with full sized graphics keyboard and NEW ROMs. 
The price remains the same at $795. (However, 
now the cassette isn't built in and must be 
purchased as an option for $95). Believe it or not , 
as soon as word was out that the small keyboard 
model was to be discontinued, many complaints 
came in, voicing disappointment in this decision. 
Thus Commodore has decided, that if a good 
segment wants this style, they will reintroduce it 
the first quarter of 1980, but with NEW ROMS. 
Possibly, the fact that it is completely self­
contained, with video, tape, keyboard, and memory 
is a major factor . This certainly is an advantage 
around children. 

The video screen on all PETs now manufactured 
will be green phosphorus (no more black and white 
screens). Commodore's cost is about the same for 
either. But the screen is easier on your eyes . So 
the PET is moving up in quality. 

The base of all PETs remain black metal. But 
now the case is changing. The Business Model 
is still ivory metal. But the Large Graphics 
Model case is now a new, thick, heavy duty type 
of plastic. It is tested to be just as strong, but it 
has the advantage of being more uniform, no 
more worries about the metal bent a bit off in the 
back. It is the same color and appears identical to 
it 's metal predecessor. Tap on it. It even sounds 
like metal. 

The PET printers now have a newer ROM 
controller inside, correcting several of the problems 
found. It now has the option of printing a program 
listing in graphics or in lower case mode. I always 
thought it was funny how a the CBM Printer 
(a smart printer!) was dumb when it came to 
printing blank lines. If there were 10 blank 
lines, it would print a whole line of spaces 10 
times. The new ROM fixes this for the tractor 
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feed model. A blank line is now treated as a line 
feed, speeding things up immensely. The friction 
feed printer still must print a whole line of spaces 
due to the way its mechanism is set up . 

The 2040 Disk units are improved in design 
and a new ROM operating system should now be 
ready for release. The heat problem is nicely taken 
care of. The case design is improved, the top 
slanted very slightly back, with vent spaces on the 
top. In addition, it runs much cooler due to 
improved circuitry which cuts down the power 
used while it is idle. The new ROM operating 
system is fantastic. Disk access is easy now, many 
new commands were added and others simplified. 
You no longer need to initialize each disk with 
the new Disk ROMs. 

Many new product developments are under way. 
Their next model microcomputer will probably have 
BO character lines with other enhancements. Full 
color mods for the PET are being worked on as 
well as speech recognition and even expansion to 
allow the PET to talk. 

Software is also moving along quite well. The 
packages look good, and come with documentation. 
Commodore is now also supporting outside indepen­
dent software houses, and even provides assistance 
in some cases. They are planning to endorse or 
recommend software they feel is top quality. 
Commodores Word Processor programs are definitely 
first class. See my Word Processor Reviews for more 
on it. 

I imagine that most of you wonder about 2 other 
major areas - Advertising & Customer Service. Both of 
these should show a VAST improvement, enough to 
please even the most critical. Staff has been added 
and goals have changed, all for the better. A good 
advertising manager has been hiredJ and a 
cohesive advertising and public relations plan is now 
under way. Customer Service has a new manager 
who is setting priorities and procedures. Now you 
can call and get an answer without being referred 
to 6 people first. Your letters will be answered. If 
the Customer Support Manager sees a problem in 
the PET assembly process or one of the' parts , he 
now has complete authority to totally shut down 
operations while the problem is reviewed and a 
solution is arrived at. 

This has been only a BRIEF summary of a 
very pleasant and informative visit. Commodore 
seems to be going all out to stay on top. With 
a lot of new competition in this market it may be 
just in time too . There are hundreds of new banners 
in the Commodore plant. They each say PRIDE. 
Commodore now has a product that we can be 
proud of. 





program, and wondered what variable would be safe 
to use? Well , your worries are over. Choose the 
one you would like to use. Ask the PET to FIND 
it. If it can't find the variable, you are assured 
it is not yet used in the program. Or perhaps you 
want to change your variable NAME$ to X$. Find 
will list EVERY line that uses NAME$ for you, 
so you can be sure not to miss any. Plus , it can 
find any string or BASIC command. It can list 
every line with an INPUT so you can change it to a 
GET, or whatever. 

DUMP. 

This feature can be used in the direct mode at 
any time. It will list all variables presently stored, 
along with their values. If your program is not 
working properly, STOP it at several points and look 
at a DUMP of the variables, and you may be able 
to figure out what is going wrong. 

TRACE. 
The Trace function will continually print , in the 
upper right comer of the screen, the last 6 BASIC 
lines that were executed. This is a very useful 
debugging aid. It functions differently than the 
TRACE program published in COMPUTE last issue 
(that program listed only the current line being 
executed, but lists most of the line commands in 
addition to the line number). You can have the 
TRACE slow down your program if you wish with a 
STEP parameter, or turn it off completely with the 
OFF command. 

HELP. 
This command will be very helpful indeed , 
especially to beginning programmers . If a program 
stops with some error message or another , rather 
than scratch your head and puzzle over it, type 
in the command HELP and the PET will LIST the 
line it had trouble with . In addition to listing 
the line for you, it will highlight in REVERSE 
field, the section of the line it was on when the 
error occured. Well, how about that. The PET 
can now help you correct your errors. 

Programming can actually be fun using the 
Programmers Toolkit. Since it is a ROM it is 
instantly available as soon as you turn on your 
PET and initialize it with a SYS45056 command. 
It is a product of Palo Alto IC's, 430 Sherman 
Ave., Palo Alto, CA 94306. 

MICRO QUEST /SIMULATION 
Automated Simulations (PO Box 4232, Montain 
View, CA 94040) has come out with the second 
in their DUNJONQUEST series of fantasy role play­
ing simulation programs for the PET and other 
personal computers. The first was Temple of Apshai 
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(see my review of it in last issue of COMPUTE). 
The latest is titled - MORLOC'S TOWER .. It is 
introduced to serves an introduction to computer­
aided fantasy role playing games. I am pleased with 
the preliminary version that I am using. The final 
version should be available by the end of December. 
I assume it will come with an excellent professionaly 
done manual, as with all Automated Simulation 
products. 

Since it is only supposed to be an introduction 
to role playing, some of the complexities of the 
set up are left out, but the playing section is 
complete in its entirety. The manual has a full 
introductory story, and background information of the 
world and particular situation you will soon be 
involved in . Briefly, the situation is this: 

You are Brian Hammerhand, back in the good old 
days. The small village you just walked into 
seems quite normal, but then there is a bolt of 
lightning which strikes and destroys the sandal 
makers shop. It seems that there is a mad wizard 
in the tower (along with robot guards and other 
monsters) who has vowed to destroy the village 
by the next sunrise. 

The village hires you to destroy him before 
there are no buildings left standing in the village. 
They give you magical armor, large shield, a broad­
sword, bow and arrows (some are magical). And so 
it now is up to you. You enter the tower. As 
you move about, the rooms you are ,in, and others 
you may see through the door, are graphically 
displayed on your screen along with your vital 
statistics and information. You move about each 
room just as in DUNJONQUEST as described in 
last issue. 

This is a real time game. If a monster or 
robot appears, you only have seconds to decide 
what to do. Attack? Flee? Fire an arrow? But 
wait, what is in that box in the corner of the 
room? The only way to find out is to go over to it 
and grab it (too bad for you if it was booby 
trapped and you didn't search it first). 

Morloc's Tower is available for $14.95 . It 
should run in both OLD and NEW PETs, but will 
require at least l 6K of free memory (presently 
requires over 20K, but the final version hopefully 
will be down to 16K). Automated Simulation hopes 
that after playing Morloc's Tower, you will want to 
try their own simulation games. As for myself, I 
can't wait till the next one is released. 

SPACE INVADERS 
I have always said that the PET could imitate 
any of the video games you may find in the 
ARCADES. Heck, why keep putting quarters in the 
silly machines when your PET can do the same 
for free? 
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Here is an excellent example of a complex, 
fast-moving, animated, graphically illus.traced, arcade 
game, complete with excellent sound effects - and it 
runs on the PET. Space Invaders comes from 
Commodore in Japan. I am not sure how it will 
be marketed, but it is superb. Hopefully next 
issue I will have more information (if you can't 
wait, you might try calling Commodore for up­
to-date information). 

This video game is virtually identical to the one 
seen in the ARCADES. You have a sun which glides 
back and forth across the bottom of your screen. 
There are several rows of invaders above you, slowly 
moving back and forth, dropping bombs at you. You 
try to hit them, and avoid being hit by their bombs. 
There are some barricades you may hide behind, 
but their bombs gradually destroy this protection. 
And the longer you last, the faster the invaders 
move, and they come closer and closer. I tell you, 
I played this for hours and could not win. Be 
careful, it is addictive. I didn't get any of my 
work done that night. 

COMPREHENSIVE AND MASSIVE 
PET MANUAL 
Gregory Yob has been working on a PET User 
Manual for over a year now. He has 500 pages 
already done and expects the final version to have 

about 800 pages . Greg definitely knows what he is 
talking about, and I am sure the manual will be 
something every PET User will want to own. 

However, it is still not completed. If you sent 
in your order already, please be patient. Greg 
has many other activities besides writing the manual, 
and thus the delays. I haven t given up. It should 
be worth the wait. 

NEXT ISSUE 
Well, that's it for now. Next issue I should have a 
review of ADVENTURE for the PET from Creat ive 
Computing. I just received my copy and it seems to 
work fine. More on the ATARI of course. Maybe some 
quick reviews of PROGRAMMA INTER­
NATIONAL (3400 Wilshire Blvd, Los Angeles, CA 
90010) programs. I have a copy of all their pro­
grams, and they seem to be of very high quality. 
I hope to hear from you. Let me know what you 
have seen. Any company who hasn't sent you some­
thing you ordered and fuJly paid for? 

Editor's Note: 
Len welcomes comments on his column and articles. 
His address is 1929 Northport Drive, R oom 6, Madison, 
WI 53704. 

He requests that you include a self addressed stamped 
envelope if you wish a reply, but cautions that he 
cannot reply to every letter. G 

the magazine of 
games, fun and challenge! 

Come into the future of home, school and personal computing : 
Games and Challenges - Simulations • Puzzles · Teasers · Cryptarithms 
Fantasy & Science Fiction - Futuristic Scenarios· Fantasy Games 
Free Software - Lots of it! - Programs for all personal computers 
Languages - A forum for the creation of new computer languages 
And - Music · Art • Robotics · Reviews · Opinions · Controversy 
Published bimonthly. $10/year. Canada $17 first class. 

Start my one-year suhscription (six issues) to Recreational Computing today. 

NAME ----------------

ADDRESS ---------------

CITY/STATE --------ZIP----

Send no money. We will bill you later. 
Unconditional Guarantee: If you ever wish 
to discontinue your subscription for any 
reason, we'll send you a full refund for all 
remaining issues. This offer good in the 

G4 U.S. only. 
Send this form or a facsimile to: This offer good until 6/30/80 
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SORTING SORTS: 
PART2 

Rick and Belinda Hulon 

As mentioned in the first article of this 
two-part series, the selection of an appropriate 
sorting algorithm is crucial for many business 
applications involving microcomputers. While the 
first article concerned itself with the slow to 
intermediate sorts (Selection, Bubble and Shell), 
this article deals with the faster, more sophisticated 
(and therefore less intuitive) algorithms . At the 
outset of the writing of this article three "fast" 
sorts were under consideration: Quick Sort, Heap 
Sort, and Merge Sort. Initially Merge Sort was 
thought to be an appropriate sort since it is not 
only fairly fast but is the one chosen as the 
"built-in" sorting algorithm for many mainframes. 
Upon closer examination it was determined that 
Merge Sort was not a viable algorithm for a micro 
(at least not the version to which we had access). 
While the actual programming could be done, the 
routine would require an immense amount of data 
storage and numerous array swaps . Since this 
algorithm was of dubious value for business 
applications on a micro, we decided to delete it 
from the article. This article will instead 
concentrate on the comparison of Heap Sort and 
Quick Sort as well as relating them to the pre­
viously examined sorts. It wilJ also discuss the 
advantages of a machine code algorithm over its 
BASIC counterpart and present a hopefully usable 
machine code version of Heat Sort for your imple­
mentation. 

Quick Sort is a fairly fast sorting algorithm 
which achieves its goal by subdividing the original 
list of data items. This is done by initially 
placing the first item in the list in its proper 
place relative to the other items in the list, i.e., 
all of the items to its "left" are smaller than it is, 
and all of the items to its "right" are larger. 
This process continues with the two newly created 
lists until the entire array is sorted. Quick Sort, 
though complicated, is a very efficient sort. 

Heap Sort is an even more complicated algorithm 
which involves the use of a ''binary tree''. The 
sort is achieved by "traversing" the tree. The 
larger items are worked up a ''branch'', one by one, 
until they reach the top . Each is then placed in 
its appropriate place at the bottom of the heap 
and a new value "climbs" the tree. While this 
algorithm is even less intuitive than Quick Sort, 
it too is a very speedy algorithm. 

It is important to note that while a thorough 
understanding of these algorithms would be helpful 
in terms of making modifications, etc., it is not 
crucial to the implementation of the listings 
provided as useful tools. The above descriptions 
are obviously not intended to provide you with a 
complete understanding of how these routines work. 
Rather, they are simply meant to give you a general 
idea of their functioning. There are numerous 
books on the subject of sorting which would provide 
you with a better understanding of these algorithms. 
Since such a discussion would be lengthy, is not 
the purpose of this article and is not necessary 
to use the presented routines, we will not engage 
in a further description of the algorithms . 

In the last article, time, number of comparisons, 
and number of exchanges were used as the basis 
of comparing the sorting algorithms. Due to the 
nature of the routines currently being scrutinized, 
it becomes difficult to define comparisons and 
exchanges. Certainly the end result would not be 
something one could compare to the more straight­
forward comparison and exchange counts of the slower 
algorithms. For that reason, this article shall 
concentrate on the less questionable concept of time. 
Indeed, for most users this will be the most 
important factor anyway. 

For consistency, the data was gathered in the 
same manner as before: thirty lists of random 
numbers were generated, sorted and timed . The 
times were then averaged to give the data reported in 
Table 1. This process was repeated for lists of size 
10, 25, 50, 100, 500. 

Upon examining the data in Table 1 it is 
easy to see that Quick Sort was consistently 
faster than Heap Sort. Our prediction was that 
Heat Sort would be the faster sort on larger lists, 
but it did not hold true. However, one must remember 
that , unlike the sorts in the last article, there are 

List Size Avg. time for Quick Sort 

10 .99 
25 3.09 
50 7.11 

100 16.21 
500 105 . 12 

Time in seconds 
TABLE 1 

Avg. time for Heap Sort 

1.31 
4.37 

10.69 
25.17 

169.91 
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numerous versions of Quick Sort and Heap Sort 
available. Consequently, the results could vary 
depending on the rendition used. For our particular 
versions, Quick Sort became increasingly faster 
than Heap Sort as the list size increased. Looking 
back at the data collected for the three slower 
sorts , one can readily verify that Quick Sort 
and Heap Sort are much more efficient. For lists 
of size 10, the " fastest " time recorded for the 
"slow" sorts was 1.1 seconds (Selection Sort). 
From Table 1 we can see that Quick Sort required 
.99 seconds and Heap Sort 1.31 seconds to sort 
10 items. This is not surprising since Heap Sort 
is known to be more efficient on larger lists. 
Indeed, as the list size increases both Heap 
Sort and Quick Sort out-perform the others . For 
lists of size 100 Quick Sort required 16. 2 seconds 
and Heap Sort 25 .17 seconds; the least time 
recorded for the slower sorts was 57 .2 seconds by 
Shell Sort. In fact, Selection Sort required 1.8 
minutes and Bubble Sort 3.6 minutes to sort 100 
items. One might also note that while it took 
Quick Sort an average of 105.12 seconds to sort 
500 items, it was not even feasible to sort 500 
items by the slower sorts due to the immense 
·amount of time involved. 

It was shown in the last article that, due to the 
nature of an interpreter (vs. a compiler) , BASIC 
algorithms are much slower than their counterparts 
in a compiled language (ex. PL/1) . Since an 
interpreter must translate each BASIC statement 
into machine code every time it is encountered, 
an algorithm written in machine code should proceed 
much faster. Indeed , the data presented in the previous 
article showed that a machine code version of Selection 
Sort (a "slow" sort) sorted 100 items in 0.17 
seconds! Even Quick Sort required as much as 16.2 
seconds to sort a list of this size. In fact, 
Quick Sort required . 99 seconds to sort only 10 
items. It took Quick Sort almost six times longer to 
sort 10 items than the machine code version of 
Selection Sort to sort 100 items. It should be 
obvious then that a machine code version of even 
a slow sort would be preferable to a BASIC version 
of a fast sort. While the BASIC algorithms 
presented were capable of sorting random numbers 
of more than one byte, only random numbers 
between 1 and 100 were used so that each number 
was only one byte in length. The machine code 
sort was very specialized in that it would only 
sort 255 or fewer single byte data items . For this 
reason no listing is presented. Included , however, 
is a machine code version of H eap Sort which will 
sort more than one byte of data. The data provided 
in Table 2 was obtained by sorting character 
strings of 10 or fewer characters (bytes) . The 
numbers can not be directly compared to the other 
sorts since the algorithm does sort larger items 

CO.M,UTI. 

List Size Time (secs) for mach. code Heap Sort 

10 
25 
50 

100 
500 

TABLE 2 

HEAP SORT 

100 L=INT(N/2)+1 
120 K=N 
140 IF L=l THEN 220 
160 L=L-1 
180 S=V(L) 
200 GOTO 300 
220 S=V(K) 
240 V(K)=V(l) 
260 K=K-1 
280 IF K<l THEN V(I)=S:GOTO 440 
300 J=L 
320 I=J 
340 J=J+J 
360 IF J>K THEN V(I)=S:GOTO 140 

.09 

.14 

.23 

.45 
2.67 

380 IF J<K THEN IF V(J)<V{J+l) THEN J=J+l 
400 IF S>=V(J} THEN V(I)=S:GOTO 140 
420 V(I)=V(J):GOTO 320 
440 END 

QUICK SORT 

100 TP=l:LOWER{l)=l:UPPER(l)=N 
120 TF TP<=0 THEN 480 
140 LB=LOWER(TP):UB=UPPER{TP):TP=TP-1 
160 IF UB<=LB THEN 120 
180 I=LB:J=UB:TEMP=V{I) 
200 IF J<l THEN 260 
220 IF TEMP>=V(J) THEN 260 
240 J=J-l:GOTO 200 
260 IF J<=I THEN V(I)=TEMP:GOTO 400 
280 V(I)=V(J):I=I+l 
300 IF I>N THEN 360 
320 IF V(I)>=TEMP THEN 360 
340 I=I+l:GOTO 300 
360 IF J>I THEN V(J)=V(I):J=J-l:GOTO 220 
380 V(J)=TEMP:I=J 
400 TP=TP+l 
420 IF I-LB<UB-I THEN LOWER(TP)=I+l: 

UPPER(TP)=UB:UB=I-l:GOTO 160 
440 LOWER(TP)=LB:UPPER(TP)=I-l:LB=I+l 
460 GOTO 160 
480 END 

of data, but even so one can easily see that it is 
far superior to the BASIC algorithms . 

The listing provided of the machine code ver­
sion of Heap Sort is actually a BASIC program 
containing the sorting routine in DATA statements. 
Lines 110-190 of the program poke the algorithm 
into memory beginning at hex location $1600. 
Please note that this routine is not relocatable, 
therefore it will not be possible to alter its starting 
position. The BASIC program as listed is very 
similar to the one we used to gather the data 
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or indexed sequential access. 

Exceptionally last 5.000 bytes per second (including verily) 
transfer speed Jets you load 20k program in just 3 seconds. 
Model 8k must have ExpandamemTM to operate disk drives. 
All other models are plug compatible. 
400k only $1295 800k only $1695. 

f:1mandamem IM Lets you expand the size and scope ol your 
programs. 16k. 24k. and 32k internal memory boards give you 8k 
of assembly language subroutines accessed Via the USR command 
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Soltware Complete library available Write tor details 

Expand your TRS-80. 
Disk Drive S:ngle density dual head 400k on-line disk drive is 
completely compatible with TRS-80 DOS and uses own controller 
Only $1295 

965 W Maude. Sunnyvale. CA 94086. 
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Please send me the following: 
0 Pet Disk Drive 0 400k 0 800k 
0 Pet Expandamem™ 0 16k 0 24k 0 32k 
0 Pet Software { lnlo only) 
0 TRS-80 400k Disk Drive 
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Busi,ness Programs for the PET 
Dr. Daley continues to expand software for the PET. Some of our newest offerings 

for the businessman are listed below. 
These programs are available NOW for the COMMODORE disk. AU come with 

documentation. 
We have in progress programs for Billing, Ledger and Modified Inventory. Call for 

prices and delivery. 

Inventory 
This program will maintain a complete inventory for 
the small business. Functions include entering and 
editing of the new inventory, modifying individual 
records, and a variety of reports ............ . $99.95 

Estimate 
This set of four programs will build a file for use, in 
conjunction with one version of the above inventory 
files, to prepare accurate estimates for an individual 
job. This program can eliminate the difficulties and in-
accuracies of quote preparation . . ... . ... . . . .. $99.95 

Mail List 
This program will maintain a mailing list of about 6000 
names kept in zip code sequence. Individual records 
are accessed in seconds, and the entire list or any subset 
may be printed on labels ............. . . . .... $99.95 

Your order will be shipped within four business days from receipt. 

Charge your order to 

MC/VISA 
master charge 

fH( 1JfH A8Afttlll CARO 

I 

DR. DALEY, 425 Grove Avenue, Berrien Springs, Michigan 49103 
Phone (616) 471-5514 Sun. thru Thurs., noon to 9 p.m. eastern time. 











T.D.Q. 
TAPE DATA QUERY 

THE IDEAL SOLUTION FOR PERSONAL AND 
VERY-SMALL BUSINESS DATA MANAGEMENT 

PET-BK TR.S-80-L VL 11 

* COMPLETE CASS ETTE FILE MANAGEMENT SYSTEM 
-ENGLISH-LIKE COMMAND LANGUAGE 
-REPORT GENERATOR 
-UTILITY PACKAGE 
-NO PROGRAMMING KNOWLEDGE REQUIRED 
-REQUIRES 2 CASSETTE RECORDERS 

* T.D .Q . APPLICATION CASEBOOK 

COMPLETE DIRECTIONS TO MICRO-COMPUTERIZE: 
•INVENTORY CONTROL •CUSTOMER DIRECTORY 
•ACCOUNTS RECEIVABLE •APPOINTMENT SCHEDULING 
•ACCOUNTS PAYABLE •VENDOR MASTER FILE 
•ORDER PROCESSING •PAYROLL JOURNAL 
•LABEL PRINTING •CHECKBOOK JOURNAL 
•CHECK PRINTING •TELEPHONE BOOK 
• INVOICE PRINTING •RENT COLLECTION 

** SPECIAL YEAR-END SALE PRICE - $100.00** 
INCLUDES: 

CASEBOOK; 2 CASSETTES; 3 USER'S MANUALS & REF . CARDS 
ORDERS MUST BE RECEIVED BY JAN . 31, 1980 

SEND CH ECK OR MONEY-ORDER TO: 

H. GELLER COMPUTER SYSTEMS 
P.O. BOX 350 

NEW YORK, N.Y. 10040 
(N .Y. RESIDENTS ADD SALES TAX) 
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Editor's Note: We're happy lo welcome Bob Baker to the 
pages of COMPUTE. Bob is the new author of Kilobaud 
Microcomputing 's PET-Pourri Column. He replaced 
Len Lindsa;• who's quite busy these days with van'ous 
writing las/cs. 

AN EASIER METHOD OF 
SAVING DATA PLUS 

Home Accounting 
Roberl W Boker. 15 Windsor Drive, Alco, NJ 0800Ll 

Whenever a program must save specific data for 
the next time it is run , the data is normally 
saved in a tape data file. This requires inserting 
a tape with the data file and reading the previous 
values every time the program is run. When the 
program is done, the tape must be rewound or 
changed and another data file written to save the 
new data. This procedure can waste a good deal of 
time, especially if only a small amount of data is 
needed and the program is normally run quite 
frequently. It can take as long as 10 to 15 
seconds on the PET just to find the data file and 
read the header record before actually reading any 
data. In addition, you now have a tape for the 
program and another tape for the data file. If you 
only have several values to save, using data files 
is awkward, cumbersome, and not worth the trouble. 
Several applications that could be done very easily 
on a computer, in reality become useless when 
requiring data files. 

Another possible method of saving data is to 
change the BASIC pointers and save the data along 
with the program on tape. The next time the program 
is loaded, the BASIC pointers are then reset and a 
GOTO xxxxx command is used to execute the pro­
gram. If a RUN command is used instead of a 
GOTO, the data is lost and the program must 
be re-loaded. This method is too complicated and 
requires a number of functions the user must 
perform each time they save or load the program 
and data. It also runs the risk of permanently 
losing the data . 

There is a way, however, that a program can 
save small amounts of data within the program 
itself using a very simple procedure. The basic 
theory is to include DAT A statements in the pro­
gram with initial data specified for the first 
time the program is run. The DATA statements and 
their associated data define space within the 
program for the data that is to be saved after 
each time the program is run. Before terminating, 
the program simply POKE's the new values to be 
saved back into the DATA statement(s) to replace 
the original data. The program itself is then saved 
after each execution and the latest data is automa­
tically included without any special actions by the 
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user. Whenever the program is loaded, the previous 
data is readily available using the standard READ 
command of BASIC. Saving data using this method 
is extremely simple , but it does require knowing 
the format of BASIC lines stored in memory. The 
necessary information on the PET has been 
described in various newsletters and several 
magazine articles , so it will not be repeated here. 
This article was written for the PET primarily, 
but the technique will work for other machines 
as well. 
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The listing for a Home Budget program that I've 
been using for several months on my BK PET is 
included to help illustrate this simple data saving 
technique. Looking at the start of the program 1 

lines 10 and 20 contain DAT A statements to reserve 
space for 12 numeric values to be saved after 
each time the program is run. The DATA statements 
are located at the very beginning of the program, 
making it easier to know where to do the POKE's. 
Each value saved can be up to 6 digits in length, 
since this is the length of each field specified in 
the original DAT A statements . Disregarding how the 
program actually works for now, the data from lines 
10 and 20 would normally be read into elements 
of array "M" by lines 510 and 520. When the 
program is done, the value of a single element of 
M or M(x) is converted to a 6 character string 
with leading zeros blanked as spaces in line 
1010. This insures that all 6 characters of each 
field in the data statements are changed every 
time the new data is saved in the program. The 
ASCII value of each character in the string 
representation of M(x) is then poked into a DATA 
statement by line 1030. This loop is repeated for 
all 12 values and a reminder is then printed so 
the user will not forget to save the program 
with the updated data. The program could have 
even printed the actual SA VE command for the user 
if desired. I intentionally left this out, however, 
in case the user decided the new data was not 
correct and wanted to re-run the program without 
saving the updated values. 

If you should use this technique in your own 
program, don ' t forget it can be used to save 
strings or numbers. Be careful you don't destroy 
the DA TA statement itself or the separating commas 
when poking characters into a DATA statement. Also, 
don't forget to step over the end-of-line flag, the 
2-byte link, the 2-byte line number, and the 1-
byte DATA statement "token" when more than one 
line is used to save data in the program. Each 
field definition should reserve enough space for 
the maximum length expected to be encountered by 
the program . Numeric values must be converted to 
strings before being saved. Quotes should be used 
at the beginning and end of each field when saving 
text strings . Don't forget to step past the quotes 
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when poking .the strings into the data statements. 
Strings should be changed to the length of the field 
being poked into by appending spaces as was done 
in the example with the numeric values after convert­
ing them to text strings . This will insure the entire 
field is updated each time the program is run and 
the correct data is always saved. The DAT A 
statements must remain at a constant location in 
memory . Being at the beginning of the program 
avoids problems with changing locations caused by 
editing the program before the DATA statements. 
If the DAT A statements are moved , the address 
used for the POKEs must be changed accordingly . 

Home Accounting 
I don 't claim to be an accounting expert but 
the Home Budget program works and serves a very 
useful purpose for me. It is based on an original 
budget system I devised that used an accounting book 
to record all income and expenditures . Various 
"accounts " within the budget help allocate what 
money from each paycheck is to be reserved for 
which bills in order to meet the projected expenses. 
Accounts for bills that are paid at least once a month 
are kept in the family checking account where they 
are readily available . Accounts for all other bills , paid 
at longer intervals , are normally kept in the savings 
account until needed. An account is established for 
each major expenditure, such as: insurances, home 
mortgage, utilities, telephone, auto loan , auto 
expenses, charge accounts , Christmas presents, vaca­
tion, etc . All smaller expenses are grouped into a 
miscellaneous account that is kept in the checking 
account. An additional account is reserved in the 
savings account for alJ "excess" funds, as the true 
"savings" total. 

This simple BASIC program provides all the 
desired functions to keep an accurate home budget 
with a minimum of effort. It does not have any 
fancy features , instead it provides the necessary 
information in an easy to use format. It displays 
each account total along with the current checking 
and savings balances for fast and easy verification. 
Each transaction is entered by selecting the 
appropriate account number and the value to credit 
( +) or debit(-) the specified account. Positive 
values indicate deposits (credit) and negative values 
indicate expenses or bills paid (debit). The actual 
transactions are not recorded, only the running 
totals for each account are retained to keep the 
amount of saved data at a minimum. An additional 
feature of this program is the ability to set the 
amount to be credited to each account for a 
paycheck deposit. Thus , come payday , you simply 
enter the amounts deposited to the checking and 
savings account and the program does the rest . An 
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account total can become negative if expenses 
exceed current funds allocated for that expense. 
This effectively indicates '' borrowing'' money from 
other accounts and should be corrected bv 
transferring money from another account' or 
changing the pay deposit value for the account. 
A negative checking or savings balance should be 
avoided as this indicates a very serious problem 
such as an overdrawn checking account. The first 
step in setting up the budget is to decide what 
accounts are needed and how many will be in 
checking or savings. In line 500 of the program , 
the variable "C" is defined as the number of 
budget accounts in checking (7), and "S ' is 
defined as the number of accounts in savings (5). 
The variable "A" is computed as the total number 
of budget accounts (C + S = 12), and the 
money (M) and name (N$) arrays are dimensioned 
in the same line. 

Since we are going to save the data within 
the program, we must defme storage for the values 
in data statements. Line 10 contains the initial 
values for the checking accounts and line 20 is for the 
savings accounts. Separate DATA statements were 
used for checking and savings to allow easy 
addition or deletion of accounts as required . AH 
values will be kept as whole numbers by multiplying 
each value by 100. This will help avoid decimal 
points and problems associated with fractions, 
besides making the data easier to save using pokes. 
With 6 digits per field, the limiting values for any 
account value are: -999.99 to + 9999 .99 since the 
minus sign takes "up one digit space for negative 
numbers. 

The actual. account names are stored in lines 
100-210. Lines 100 and 110 are for the checking 
accounts while lines 200 and 210 define the savings 
account names . Each name should be limited to 28 
chracters for the program to function properly . 
In addition, the last checking account must be 
the MISC account and the last savings account must 
be the excess SA VIN GS account. The amount to be 
deposited from a pay to each checking account is 
specified in line 300 with a zero value shown for 
the MISC account, the last value. This account 
automatically gets any remainder from the pay 
deposit after all the required checking account 
deposits are made. If the pay deposit is not 
large enough to meet the required checking budget 
total, the difference is subtracted from th e MISC 
account. Line 400 contains the corresponding 
savings pay deposit values, with a zero value for 
the excess SAVINGS account , the last value . This 
account acts just as the MISC account does for 
the checking account. Any savings pay deposit 
excess/shortage is ar'ded/subtracted to this 
account . 
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The Mid-Atlantic Distributor for Commodore Business 
Machines is accepting new dealership inquiries for New 
York, New Jersey, Pennsylvania, Delaware, Maryland, 
Virginia, and West Virginia. 

8002-D Haute Court 
Springfield, Virginia 22150 
(703) 455-4800 

Micro Computer Industries, Ltd. 
1532 East Mulberry Unit H 

Ft. Collins, Colorado 80524 
Phone 303 221- 1955 

CBM or PET Inventory Control 
Cassette version, 8K PET 

Disk version, 2500 items per drive with history and data base 
management. Writes purchase orders; sorts by 10 fields; 
no computer experience required. 

Accounts Receivable 

Accounts Payable 

General Ledger 
A complete general ledger which is interactive with the inventory, 
accounts receivable and accounts payable programs. Generates 
all its own account numbers. Issues complete reports , statements 
and summaries. 

Instructions $20.00 refundable with purchase 

$39.95 

$100.00 

$39.00 

$39.00 

$200.00 







Professional Business Software 
For The Commodore 32K Microcomputer System 

With 2040 Dual Drive Disk & 2022 Tractor Feed Printer 

General Ledger Accounts Payable 

• Holds Up To 300 Accounts. • Interactive Data Entry With 
• Accepts Up To 3000 Verified Input And Complete 

Transactions Per Month. Operator Prompting. 

• Cash Disbursements Journal, • Automatic Application Of 
Cash Receipts Journal, and Credit And Debit Memos. 
Petty Cash Journal for 
simplified data entry. • Maintains Complete Purchase 

• Maintains Account Balances Records For Up To 200 
For Present Month, Present Vendors. 
Quarter, Present Year, Three 

• Invoice Fiie Accepts Up To Previous Quarters. And 
Previous Year. 400 Invoices. 

• Complete Financial Reports • Random Access File 
Including Trial Balance, Organization Allows Fast 
Balance Sheet, Profit & Loss Individual Record Updating. 
Statement. Cash Receipts 
Journal, Cash Disbursements • Multiple Reports Provide A 
Journal, Petty Cash Journal Complete Audit Trail. 
and more. 

• Accepts Postings From • Check Printing With Full 
External Sources Such As Invoice Detail. 

Accounts Payable, Accounts • Full Invoice Aging. 
Receivable, Payroll, • Automatic Posting To 
Etc. . . . . ... ... . .... $295.00 General Ledgw . .. . $195.00 

Structured around the time tested and rel iabil ity proven 
series of business software systems developed by Osborne 
and Associates, these programs have been designed to fill 
the need of a comprehensive accounting package for the 
new Commodore PET micro computer system. Each program 
can either stand alone, or be integrated with the others in a 
total software system. 

Designed with the first time user in mind, these programs 
lead the operator through step by step, verified data entry. It 
is impossible to 'crash ' a program due to operator error or 
invalid data input. Design consistency has been maintained 
from program to program to greatly increase operator 
familiarity and confidence. 

Documentation. normally a problem for small systems 
users, is provided by the comprehensive series of Osborne 

Accounts Receivable PayroU 

• Maintains Invoice File For Up • Maintains Monthly, Quarterly, 
To 300 Invoices. And Yearly Cumulative Totals 

• Accomodates Full Or Partial 
For Each Employee. 

Invoice Payments. • Payroll Check Printing With 

• Customer File Maintains 
Full Deduction And Pay Detail. 

Purchase Information For Up • Sixteen Different Reports 
To 1000 Customers. Including W2 And 941 . 

• Allows For Automatic • Interactive Data Entry With 
Progress Billing. Easy Correction Of Entry 

Errors. 

• Provides For Credit And Debit • Automatic Data Verification. Memos As Well As Invoices. 

• Prints Individualized • Complete Job Costing Option 
With Cumulative Totals And Customer Statements. Overhead Calculations. 

• Interactive Data Entry With • Random Access File FullOperator Prompting. Organization For Fast 
• Complete Data Input Updating Of Individual 

Verification And Formating. RE!c::ords. 
• Automatic Posting To • Automatic Posting To 

General Ledger .. . . $195.00 General Ledger . .. . $295.00 

and Associates user manuals. These three manuals together 
total over 800 pages of detailed step by step instructions 
written at three levels for DP Department Managers, Data 
Entry Operators, and Programmers. You don't have to worry 
about getting 'promises' instead of documentation because 
the documentation was written before the programs 
were developed. A second set of manuals details any 
changes required during conversion. Each program 
provided on disk with complete documentation. Packaged 
in a handsome three ring binder with pockets and twelve 
monthly dividers for convenient storage of reports. 

See your nearest Commodore dealer for a demonstra­
tion of this outstanding business software system. 

CMS Software Systems 
5115 MENEFEE DRIVE • DALLAS. TX 75227 • 214-381 ·0690 
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key and surprise, there it is! Both the up arrow 
and arrow across keys have been redefined as cursor 
up and cursor left respectively. Thus each of the 
four cursor movements are available without shifting. 

So much for the interesting aspects of the 
program. Of all the word processing programs I 
have used , this is the most complicated to use and 
understand . It seems that it is intended to be used 
for data entry and verification and word processing 
in addition to that. It 's special commands are not 
easy to remember, like LS for line spacing or Control 
0 for Output. Rather Shift # means print and Shift 
! means pack the words in the paragraph. 

It 's structure of piece by piece editing allows 
for large amounts of text to be processed on only 
an BK PET. However, since I have a 32K PET, 
I prefer to edit my text in large logical sections, 
not just what fits on the screen at one time. No 
more than 4 screen lines can be inserted per screen 
while editing. This makes its use complicated. 

Textcast comes with a 41 page manual. It is 
hard to give a run down of the commands, but 
here is an attempt. 

INSERT. The insert key functions as usual to 
insert a space into a line. A whole blank line can 
be inserted by hitting the RVS key. 

DELETE. The delete key functions as usual 
to delete one character. To delete a whole line 
hold SHIFT and the RVS key . 

PACK. Hit SHIFT ! and the extra spaces 
will be deleted from the paragraph starting at your 
cursor position. This is done very quickly . 

STORE. Hit SHIFT@ and the four lines 
beginning with the cursor position will be stored for 
future recall (but not for printing) . 

REVIEW. SHIFT (allows you to see (and 
review) the four lines in storage . Hit SPACE and 
they disappear again . 

RECALL. SHIFT '' (quote symbol) will recall 
the four lines in storage and insert them immediately 
preceding the cursor position. 

ADVANCE. To blank out the present screen and 
read in the next one hit SHIFT ). 

ALIGN. This is a unusual function. Each time 
you hit SHIFT = everything on the screen is 
shifted over to the right one space . This is to 
allow another unusual aspect of the program. You 
can fast forward your tape in the middle of a 
read. T hus you may end up at any point within 
the logical 39 character lines of a TEXTCAST 
file. The align command shifts everything over. 
Doing this several times allows you to put the 
beginning of the lines where they belong. 

SAVE. Hit the backslash key and the current 
screen of text is saved to the output file. Hit 
SHIFTed backslash to save the screen and end the 
output file . Hit SHIFTed backslash to save the 
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screen and end the session. Before sa ing a page 
of information , you must remember to place the 
cursor below the last line you wish to save. I 
lost parts of my input whi le usi ng TEXTCAST 
because I forgot to place my cursor correctly. 

FILE NAMES. T ext files can be saved to tape 
or disk by name. For use with tapes , this is a good 
feature . It is a necessi ty for disk. But it is 
cumbersome with disk, for you can ' t just call it 
EXAMPLE. You must include the disk number and 
a colon as the beginning of the fil e name. If 
you forget it will save it to tape . 

PRINT. SHIFT #will print the contents of the 
screen onto your printer . It is extremely important 
where you place your cursor when printing a page 
from the screen. It only prints up to your cursor 
position. l forget this all the time and have to 
start over again (I am too used to an automatic 
print fil e-type word proc ssor program) . 

WORD PROCESSOR Ill 
Commodores Word Processor III has a ll the 
features of their Word Processor II plus many 
more . Disk files are upgradable from the II to the 
Ill with only slight modifications. The Word Pro III 
is what I used to write this article. 

The major advances are that many of its 
functions can now be local to the fil e within the 
PETs memory, or global to fil es on borh disks. 
Formatting is dynamic and can be changed from 
within your text via embedded format com mands. 
Your pages can be numbered, with a header and 
foot on each page. Lets take a closer look at the 
Word Pro III commands and features. 

TWO TEXT AREAS. T he Word Pro Ill features 
two separate text areas. One is the main text area 
and the other is th alternate text area . The 
alternate text area has ·everal uses. You can 
switch from one to the other by hitting CO TROL X 
(exchange). The RVS key has been redefined as 
the CONTROL key. 

APPEND. Whole sentences or paragraphs can be 
stored in the alternate text area, including an 
identification name or number. They then can be 
called into the main text a t any time wi th 
CONTROL A command. 

VARIABLE BLOCK. You can include variable 
blocks within your text. This allows you to 
create personalized form letters automatically. 
The text to be placed in the variable blocks is 
stored in correct sequence in the alternate text 
area. One piece of text is needed for each variable 
block. When the text is printed, the PET will 
automatically fill in the variables . You may 
include text for several letters, one after anoth er 
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in the alternate text text area and the PET can then 
print each text one after another - automatically. 

TABS. You may set and clear tab positions 
to be used while entering your text. If you would 
like to indent each paragraph 10 spaces, you 
simply set a tab marker at column 10. While 
entering your text simply hit the arrow across 
key and the cursor jumps to the next tab position. 
CONTROLS sets tabs and CONTROL C clears 
them. 

NUMERIC MODE. With numeric mode ON 
any numbers entered within your text will display 
as on a calculator. For example - you will enter 
a description of an item at the left margin. Then 
tab over to column 35 which is the column you 
would like to have all the prices end , so they 
will be right justified, and all decimal points 
lined up evenly. So you enter the item, DESK, 
and hit the tab key. You now enter th amount , 
say 364.95. As you entered the number, your 
cursor remained in column 35 (the column we 
tabbed to). When you hit the 3 it appeared just 
to the left of the cursor. Then you hit the 6. 
The 3 moved one column over to the left and the 6 
appeared in the column just to the left of the cursor. 
Next you hit the 4 and both the 3 and 6 moved 
one column over to the left making room for the 4 
to appear just to the left of the cursor (which still 
is in column 35). You finish typing the .95 and hit 
return. The next line you type an item, CHAIR, 
and hit tab. Once again your cursor is in column 35. 
Now enter the amount, say 89.50. This amount 
doesn't have a hundreds digit, but never-the-less 
the decimal points are lined up neatly . Remember to 
turn Numeric mode off when typing normal text. 

DELETE. You can delete characters one at a 
time (with fast repeat for quick backwards deletion). 
You may also delete one screen line at a time which is 
quicker. There is one other method you may u e. 
When editing the text on the screen you may wish 
to see what it will look like with a part deleted. 
But if you delete it, normally it is GONE and 
you can't get it back . Hit CONTROL D and you 
are in a special Delete mode. To delete the next 
word hit W. The next word lights up. To delete the 
next sentence (or remainder of a sentence) hit S. 
Once you have everything lit up that you are 
considering deleting you may analyze the situation. 
If it appears acceptable simply hit RETURN and 
the lighted up sections disappear. If you change your 
mind, simply hit CONTROL and you are back to 

normal mode, all text intact. 
ERASE. In addition to the Delete methods 

mentioned above you can enter the erase mode by 
hitting CONTROL E . Next hit A and all text is 
erased. Or hit R and the remainder of text is 
erased (everything after the cursor position). Or 
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hit L and the lines you previously defined with the 
Range command below will be erased . 

RANGE. This command is used to define a 
range of lines that may be referred lo by other 
commands later . Simply hit CONTROL R and the 
line your cursor is on lights up. Hit cursor 
down and the line below lights up. Continue till 
you have your range lit up . Then hit RETURN 
and the range is defined. 

GOTO. Although with a beautiful character 
oriented screen display you do not worry about 
line numbers, this command is available. You may 
have your cursor sent to any line you wish simply 
by hitting CONTROL G followed by the number 
of the line. 

.J 

GLOBAL FUNCTIONS. Special commands for 
automatic text location and alteration are included. 
They can be used locally within the text in the 
PE Ts memory , or Globally using files stored on either 
disk . Functions include Modify, Find 1 Search and 
Replace, and Hunt (a quick find). 

Printing the final text can also be done 
globally, continually printing one file after another 
from disk. The pages stay even, and page numbering, 
etc. goes on as if all the files were one big text 
file. 

To be able to use the Global functions each 
file on disk must have a special FINAL line. It must 
be NX :name. The NX stands for Next. The file 
name you put after the NX will be the next file 
taken off disk for whatever global operation 
is taking place. 

TRANSFER. This function lets you move any 
section of text from one place to another. First 
use the Range function to identify the range of 
lines for the transfer. 

FILE CONTROL. File control (LOADing and 
SA VEing text) is very simple and includes prompts 
to help the user. Hit SHIFT HOME key to get 
into this mode. The top status line will prompt you 
with RECALL, MEMORIZE, OR INSERT. 

RECALL. Recall is the business world equivalent 
of LOAD. If you wish to recall a text file on 
disk simply hit R. You then will be asked for 
the file name. Both disks will be searched, so you 
need not specify which disk. All present text will be 
erased before the new text is loaded. 

INSERT. Hit I (instead of R for recall as 
above) and you may insert text from disk into the 
current cursor position. As with Recall, you simply 
supply the file name to be inserted . 

MEMORIZE. Memorize is the business world 
equivalent of SA VE. Hit M to memorize the 
present file (or segment of the file) to disk. 
It will ask you for disk drive number. Simply hit 0 
for drive 0 or 1 for drive 1. If you have already 
defined a block of lines with the Range command, 



you may save just those lines by replying to the 
drive number inquiry with R for range followed by 
the drive number. Finally you supply the text 
file name for the SA VE. If a file with the name 
you give already exists on disk, the program 
will ask if you want to replace it. Hit RETURN 
and it will replace it with the present file 
(very good for updating your files). Or if you 
don 't want it replaced (and would rather rename 
the present file) simply hit CONTROL. 

AUTO FILE NAME. When asked for a file 
name, there is an easy way to have the PET 
type it for you. Answering with a backslash as 
the name tells the PET to use the next 16 
characters beginning with the cursor position for 
the name. So, simply start your files with a 
comment including the file name, put the cursor 
on the start of the name and then enter the File 
Control mode. 

DISK DIRECTORY. Simply hit CONTROL 1 
to get a directory of drive 1 or CONTROL 0 
to get a directory of drive 0. This directory is 
very handy. To load any of the textfiles, simply 
cursor down to the fil e name , hit SHIFT HOME, 
hit R for recall , and end by hitting the backslash 
for file name. The PET types the name from your 
cursor position . Easy huh! 

ESCAPE. You can hit the CONTROL key to 
escape from any function you have started if 
you change your mind. 

FORMATTING FUNCTIONS. Here is a quick 
run down of the formatting functions that can be 
imbedded within your text (preceded by a 
checkmark). 

PP - PRINTER PAGE: sets the number of 
lines that fit on one page. 

LF - LINE FEED: sends a carriage return 
and line feed to printer. 

JU - JUSTIFY: justifies both margins. 
SP - SPACING: sets the line spacing (1 fot 

single spacing, 2 for double spacing). 
RM - RIGHT MARGIN: sets the right margin 
LM - LEFT MARGIN: sets the left margin 
DV - DEVICE: sets the output device (so 

you can alternate from printer to printer). 
PG - PAGING: sets the number of lines to be 

printed on a page before ejecting to the top of 
the next page. 

LN - LINE FEED: doe the specified number 
of line feeds. 

MA - MARGIN RELEASE: moves the left 
margin over as specified only for the current line . 

CN - CENTERING: centers all text that follows. 
RA - RIGHT ALIGNMENT: justifies only the 

right margin , the left is jagged. 
HD - HEADER: create the header line for 

all printed pages. 
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FT - FOOTER: create the footer line for all 
printed pages. 

P# - PAGE NUMBER: sets the starting page 
number. 

FP - FORCED PAGING: forces paging to the 
next page if the specified number of lines are not 
available on the current page. 

NX - NEXT FILE: links to the next file 
name specified. 

CM - COMMENT: comment only, will not be 
printed . 

Most of these functions require a number 
immediately folJowing its two letter identification. 
For ON I OFF functions 1 means on and 0 means 
off. The Header and Footer require three sections 
of text. The first will be printed flush left , the 
second will be centered , the third will be printed 
flush right. You may include the page number in any 
of these sections, indicating it by these two 
characters: ( ). Several functions may be incl uded 
on one line if seperated by a colon (:) . 

PRELIMINARY 

I have been using a preliminary copy of WP III 
for over two months now. The final version should 
be available very soon. Contact Commodore Business 
Machines, Inc., 3330 Scott Blvd., Santa Ciara, CA 
95059 for price and avai lability. It should come as a 
diskette, ROM chip, and manual. The enti re 
contents of the manual are also included as text 
files on the diskette, al lowing you to see how the 
manual was set up (formatting etc) as well as 
permitting you to print out your own copy of the 
manual on any size paper you ha e. 

FINAL NOTES 
This concl udes part two of an overview of current 
word processing programs. Next issue will contin ue 
with more programs. Connecticut Micro omputers 
Word Processor Program Version 2 hopefully will be 
available for next issue , as well as Commodores 
Word Processor I for the SK PET. Also I have 
CONTEXT EDITOR working on the PET with 
disk or tape, full justification, dynamic formatting, 
and more. Programma should have their new Super 
Word Processor program available too, wirh a personal 
customization available. 

Please send your comments to Len Lindsay, 
1929 Northport Dr., Room 6, Madison, WI 53704. 
If I am missing any word processor please send 
me a copy so it can be included in the future. 
Anybody out there seen the Computer Factory's 
Word Processor? Or the one from New York? 
Or from Canada? See you next issue! 

G 



Introducing 
The XYlVIEC HY-Q 1000™ 

Intelligent Printer. 
Hook it up to the IEEE port of your 

favorite PET or CBM and you have an entirely 
different animal. 

Your personal computer becomes a 
high-powered word processor-with more 
features than any other printer, regardless of 
price. 

• 5 built-in microprocessors eliminate the 
need for costly software 

•letter quality daisy print wheel lets you 
change type styles in seconds 

• right margin justification with 4 
pitches, including proportional spacing 

• types in reverse 
• types in bold face, underlines, centers 

titles, sets columns ... all automatically 
• speaks 5 languages 

You can learn more about our other 
great features at leading computer stores. 

And you don't have to be a James Bond 
to do it. 



Book Review 

6502 ASSEMBLY 
LANGUAGE 
PROGRAMMING 
by Lance A. Leventhal 

l'uhli shcd by Osborn· & Associates, Ill<'. 
630 Bancroft Wa)• 
llerk ·le )' . California 94710 

Review by Jim Butterfield 

This is a lot of book - close to 600 pages of closely­
packed material on the 6502 microprocessor. It ' s 
good stuff and it 's weighry stuff: it will take a 
reader some time to work his way through the whole 
thing. It 's also excellent as a reference once you 
discover the index hidden at the front of the book . 

Those who have seen previous books in the 
series - for 8080, 6800, and Z80 microprocessors -
will recognize the Levemhal style . It 's thorough , 
well-organized, meticulous and complete .. and 
frequently dull and plodding. The objective seems to 
be to make the book rigorous rather than tutorial; 
the approach is usually to work from th general to 
the specific . For example, you must go through a 
brief discussion of how other microprocessors invoke 
subroutines before getting into the details of how to 
do it on the 6502. There's much to be said for 
this approach, of cour e. But many beginners will 
be tempted to think that it takes too long to get 
to the meat of the subject. 

The book is organized into sixteen chapters . The 
first two chapter deal with the general subjects 
of the levels of various computer languages and of 
the nature of an assembler; you don ' t reach the 
6502 itself until chapter three . 

Chapter three deals with the 6502 . It starts with 
a general di cussion of the chip , outlining registers , 
addressing modes and other general considerations. 
It abruptly changes and meticulously lists the instruc­
tion set in alphabetical order . Marvellous for 
reference, but tough sledding for the beginner who 
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will want to skip to the following chapter where 
the going gets much easier. 

Chapters four through ten are pure gold for the 
beginner . They constitute a 'recipe book ' of littl e 
programs showing how to go about coding small 
tasks. Even experienced programmers will find 
worth while material here . The author starts with 
simple programs and introduces new concepts step 
by step. From time to time, the user is cha ll enged 
with carefully chosen problems. 

Chapter eleven, which deals with Input/Output, is 
the longest in the book . It deals with a remarkable 
number of interface chips: the 6520, 652 2, 6530, 
and 6532 ; AID and DIA converte rs; and 6850 
and 6551 UARTs. Reference chart and am pl 
programs are liberally supplied. At 129 pages, this 
chapter could stand by itself as a book! 

I couldn ' t find a description of one register 
of the 6522 (the IER) in chapter eleven . It turn ed 
up in chapter twelve which deal with interrupts 
from both a hardware and program ming standpoint. 

Chapters thirteen through fifteen deal with 
methodology rather than mechanics . Problem defini­
tion , program design, debugging, testing, documen­
tation and redesign are subjects which are often 
glossed over; Leventhal gives them serious discussion. 
These are controversial subjects and not everyone 
wil l agree with their treatment here. But at least 
the reader is made aware of some of the techniques. 
Whether he agrees with them or not, me ting th em 
is a worth while exercise. 

I have minor complaints about the book , mostly 
in the early chapters where 6502 coding is outlined. 
Because of the author's emphas is on assem bly level 
langauge he makes little distinction between absolute 
and zero page addressing; yet there are important 
differences, especially where indexing is used. He 
likes to put his sample programs in zero page, which 
most programmers jealousl y guard for variable and 
indirect address pace. His wording is ometimes 
awkward or obscu re. Try this one from his descrip­
tion of relative branch addressing: " Note th a t the 
instruction itself occupies two bytes of memory 
and the offset is measured from the end of th t: 
instruction . Thus th offset shou ld be 3 to generate 
a branch to the location five beyond the one in 
which the first byte of the instruction is located. " 
It's correct , of course; but I need to take two or 
three passes at that second sentence before I can 
follow it. 

But these are minor complaints for a volume of 
this scope and size . With its numerous reference 
tables , its explanations and descriptions , and its 
sample programs this book is a major accom plish­
ment. It's by far the most complete 6502 book to 

appear o far. 
Make space on your bookshelf. You ' ll want to 

keep this one handy. C 
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Machine Language Versus 
Basic Prime Number 
Generation Marvin L. De Jong 

Editor 's Note: 

Dept of Moth-Physics 
The School of the Ozarks 
Pt Lookou . MO 65726 

Watch your local dealer for Marui11 L . De jong's new book: 
Programming and lnteifaci11g the 6502. Due in January, the 
450 page work is expecled to sell for Sll . 95. Publisher: 
Howard W. Sams Co. 
b1di011apolis, IN. 

The attached program will calculate prime numbers 
of the form 2 - 1, for poster and/or prime 
number enthusiasts who also read COMPUTE. It 
was motivated by one of my students who was 
searching for perfect numbers (numbers whose factors 
add to give the number itself). The student wrote 
a BASIC program for an APPLE, and the program 
would calculate and print 210000. It took 11 hours 
to do this. Thinking that perhaps the same thing 
could be done in machine language , I wrote the 
program given here with only minor modifications. 
It calculated 21 0000 in 11 minutes, illustrating 
the advantage in speed that machine language offers 
for certain tasks. 

The program listed here calculates and prints 
211 213 - 1, a number that is known to be prime. 
With a little more memory space than the 4K 
on my AIM 65 , one could calculate and print the 
largest known prime (as of this writing) number, 
namely 244497 - 1. The number of digits in a 
number of the form 21\ can be shown to be 1 + 
Nlog2. In the program given we calculate 211 213 
giving the number of digits as 1 + 11213Log10(2) 

$0208 A 9 00 START LDA $00 
020A 85 04 STA TABLE 
0200 A 9 04 LDA $04 
020E 85 05 STA TABLE+l 
0210 AO 00 LDY $00 
0212 A9 00 NEXT LDA $00 
0214 91 04 LOOP STA (TABLE),Y 
0216 CS INY 
021 7 DO FB BNE LOOP 
0219 E6 05 INC TABLE+l 
021B A5 05 LDA TABLE+l 
021D C9 10 CMP $10 
021 F 90 Fl BCC NEXT 
0221 A9 04 LDA $04 
0223 85 05 STA TABLE+l 
0225 F8 SEO 
0226 A 9 01 LDA $01 
0228 SD 00 04 STA TABLO 
022B A9 00 I.DA $00 
022D 85 00 STA LO 
022F 85 01 STA MID 
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= 3376 digits. The number 244497 requires 13395 
digits. Each memory location can store two BCD 
digits, so 211213 , requires 1688 or about 2K locations 
m memory . 

Some notes on the program follow. We allocated 
locations $0400 to $0FFF to hold the number. This 
is many more locations than are required to find 
21121 3, but the program was used to find some 
larger powers of two also . First, the locations that 
are to contain the number are cleared to zero. 
This occurs in instructions $0208 to $0220. The in­
direct indexed addressing mode is used to reference 
the memory locations to be cleared . The address 
of this table is stored in $0004 and $0005. Next, 
a one is stored in the lowest address of the table. 
This number is doubled 11213 times giving 21121 3. 
The locations $0000, $0001 , and $0002 keep track 
of the number of doubling times . In the instruc­
tions located from $0261 to $0272 this number is 
tested to see if it has reached 11213. Finally, 
one is subtracted from the number and it is 
printed by calling an AIM 65 subroutine at 
$FOOO . Owners of other systems can simply use their 
own output subroutine. It should also be clear 
from this explanation and the program comments 
what locations in the program must be modified 
to handle other numbers of the form 2N. 

There is really no practical use for the program 
or the output. However, prime numbers and perfect 
numbers have been of considerable interest to 
mathematicians for cenluries. Perhaps some 
6502 user will discover an even larger prime 
number than 244497, but don 't underestimate the 
task. 
P .S. A lot of leading zeros get printed before the 
number starts . 

Load pointers to nwnber table. 

Init:ialize Y index to zero to 
clear all table locations to zero. 
Put zero in each table location. 
Increment Y to fill page with zeros. 

Go to the next page in the table. 
Are all the pages completed? 

No. Then fill another page. 
Yes. Reset pointers to the base 
address of the table. 
All subsequent additions will be 
in decimal. 
Start with one in lowest digit of 
the table. 
Init:ialize the addition counter to 
zero; three locations ($00,$01,$02) 
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The Leaming Lab 
Editor 's Note: 

Marlene Prallo is Director of Educational Services for Small 
System Ser11icu , bic. Ont of her present assignmmls for 
COMPUTE. is supervision of a leami11g lab al COMPUTE.s 
" Educational Tu t Sile": the Erwin Open School in Greensboro, 
North Carolina. We donate three and one/half hours of Marlene's 
time each week for work with the teachers and kids al 
Erwin. Beginning with th is issue of COMPUTE., we'll 
share these expen·e1ices with our educational readers. 

One of the biggest problems you 'II f ace as an educator 
when the first microcomputer comes in /he door is how lo 

Marlene Protto 
Director of Educo11onol Services 
Small System Services. Inc 

Table 1 make it useful as quickly as possible. Microcomputers can and 
should be much more than the exclusive property of /he local 
Mathematics department. The breadth of their capability allows 
creative utilization by students as soon as they /cam minor 
aspects of the keyboard ... regardless of age. We hope lo share 
this and more in the isrnes ahead. Robert Lock . 

Selected CURSOR Programs, Issues 1 through 12 
Classified for Kindergarten through Eighth Grade 

At Erwin , as soon as the PETs arrived , children 
of all grades wanted to know what they could 
run; the teachers and aides of those children were 
asking the same thing. I went through the CURSOR 
magazines we had and made lists of games and 
programs we thought would be suitable for children 
in various grades . A list of these, with suggested 
grade levels and classifications , is found in the 
accompanying table. With this table, a teacher, 
aide or media specialist can quickly find an 
appropriate program for a child in any grade. 

We started with CURSOR for several reasons. 
We were familiar with the quality of their software, 
and access to a full set of back issues gave 
us a wealth of programs to choose from. We were up 
and running the day the units arrived for less than 
$40.00 in initial software cost, with over seventy 
programs in our " library"! We can now spend more 
time gaining experience with the machines and how the 
children relate to them, while surveying the more 
structured commercially available software. Mean­
while, the students a re already learning to write 
their own programs. 

Logic and problem soluing really go hand in hand, and it is 
sometimes dijficult to classify a game as clearly one or the 
other. My "arbitrary " classification scheme is described below. 
If readers have comments or suggestions, please send them to 
COMPUTE. In March, The Learning Lab will cover 
teacher training, and beginning programming for teachers. 

Explanation of Table Symbols: 

HE: Haml/Eye Coordi11atio11. Many 
CURSOR programs are "action " 
games involving quick ma1wveri11g 
of the keyboard in response to 
activil)1 on the screen. 

DT: Drill a111J/or tutorial 

Grade 
Level 

K-2 

3-4 

5-6 

7-8 

Program, 
Issue of 
CURSOR 

WANDER 
BOP 
FACE 
PAPER 
SLOT 
CANYON 
FLIGHT 

All of above 
BRICK 
SHARK 
RACE 
ZAP 
DOTS 
FLASH 
HMAN 
SHOOT 
ADD 
YAHTZEE 
COURSE 

All of above 
EST 
MAD 
GUESS 
QUIX 
HANOI 
BS HIP 
MIND 
FBALL 
REVERS 
DEMON 
WIPEOUT 
STATES 
PICKUP 

HE: DT: L: 

1 
4 
5 
7 
9 

12 • 
12 

1 
1 • 
2 • 
2 • 
3 
3 
5 
5 • 
8 
9 

10 .. 

2 
2 
2 
3 
5 
5 
7 
7 
8 

11 • 
11 
11 
12 • 

• 

• 
• 
.. 

• 
• .. 
.. 

.. 

.. 

• 

PS: F: 

.. 

• 

.. 

• 

• 
• 
• .. 
• 

• 

• 

All of the above 
PLOT 1 .. .. 
BAR 3 • 

• • BOX 6 
MAZE 8 L : Logic Skills • 

PS : Problem Solving Skills TITRATE 10 • • 
F : Fun and familiarity with the PET PEG 11 G 
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MICROS AND THE 
HANDICAPPED 

THE DELMPRV A COMPUTER CLUB 
How can a remote area which is economically, 
culturally and educationally depressed ever hope to 
become a part of the computerized world? This 
was just the question facing a small group of concerned 
and interested resident of the DELMARVA 
Peninsula in December of 1978. We felt a real need 
for some sort of center that could provide the 
average citizen with the opportunity to become aware 
of the application of computer science in their lives 
and homes , provide the community with an access 
to computers and the knowledge to program them, 
and provide the handicapped with computer programs 
to help meet their special need , whether handi­
capped through limited physical or mental ability. 

It was a bold and optimistic group that 
formed the Delmarva Computer Club in January f 
1979, as a non-profit organization designed to meet 
these needs, especia!Jy when you consider we had no 
computer equipment, facilities or money with which 
to accomplish our self-appointed mission. But this 
was indeed a dedicated group and by June of 1979, 
an 8K PET computer was purchased by the Club with 
funds obtained through members canvassing for 
donations , through modest membership fees, but 
principally through no-interest loans made by 
several members to the Club. 

The Club has about 25 members , including 
farmers, retirees, mathematicians , mechanics, 
artists, high school and college students, nurses, 
secretaries , teachers, businessmen , programmers, 
management as istants and directors , accountants , 
librarians, and therapists for the handicapped . 
Our first president was a blind student who learned 
to program the PET computer while he was a 
junior in high school. The Club publishes a monthly 
newsletter to keep members informed , since some 
members live almost 100 m iles from each other in 
this very rural area. Meetings are held at least 
twice a month, with special demonstrations held as 
often as possible. 

Since the Club has no faciliti es of its own in 
which to hold meetings we alternate meeting locations 
between area schools, centers, and offices that are 
able to allow an evening or Saturday time slot. 
But , due to the distances involved and the gasoline 
situation, not all members ar • able to attend all 
meetings. This makes the preliminary objective of 
computer education for Club members hard to 
achieve. 

If the members can't come to the computer , 
the ideal situation would seem to be for the computer 
to travel between member ' s residences, with 
tutorial tapes that could teach programming and the 
use of the computer. Unfortunately, this would at 
present violate the insurance policy the Club has 
on the computer. 

We're still working on this dilemma of making 
the computer accessible to members without losing 
insurance protection . One possible solution under 
investigation is the use of modems and/or a remote 
CLUSTER ONE type system. This would give 
members 24-hr. computer availability without 
transportation expense, insurance violation , or the 
need to restrict meetings to building availability. 
We' ll keep you posted on our progress. 

Since several of the Club members are teachers 
in the same area school, the computer is currently 
kept at the school , either used by students and 
staff under a member's supervision or kept under 
lock and key. A beginning BASIC class is currently 
being taught after school to approximately 40 
students and teachers at the school. In the Spring, 
a beginning class will be offered specifically for 
teachers , and an advanced class will be offered for 
those completing the beginning class. These classes 
are ta ught and supervised by Club members at no 
charge to the school or students. This activity 
helps to achieve the Club goal of bringing computer 
knowledge and computer access ibility to one segment 
of the community, with the added benefit of bringing 
new members into the Club . A start has also been 
made on the remaining goals, since whenever 
possible, the Club demonstrates a variety of 
computer programs at the local libraries, and 
has donated to a local institution for the handi­
capped a computer program to teach the manual 
alphabet to the deaf and to people working with 
the deaf. 

The Club feels this is only a small beginning 
in an area that has many needs and many possibilities. 
A growing list of projects will be seriously under­
taken by the Club as time, money, equipment, and 
abi lity permit. What follows is a portion of the list 
we hope to address in future issues of COMPUTE: 

Computer programs to use a digitizer inter­
faced to a computer so that the blind or amputees 
can communicate either with the computer or through 
the computer to other people . 



MICRO·ED announces 
A Major Drill and Practice SPELLING SERIES 

for the PET ® 
TO SUPPLEMENT REGULAR CLASSROOM INSTRUCTION 

Five levels-A, B, C, D, E-cover 
grades 2 through 6. Complete set 
consists of 35 tapes with a total of 
180 lessons. Each level has seven 
tapes contain ing thirty-six lessons. 
LEVEL A 
7 tapes-36 lessons-grade 2 

$49.95 
LEVEL B 
7 tapes-36 lessons-grade 3 

$49.95 
LEVEL C 
7 tapes-36 lessons-grade 4 

$49.95 
LEVEL D 
7 tapes-36 lessons-grade 5 

$49.95 
LEVEL E 
7 tapes-36 lessons-grade 6 

$49.95 

Each lesson presents a group of words 
illustrating a particular pattern or rule . 
Typical patterns featured by these 
word-clusters include short vowels , 
long vowels, doubled consonants, con­
sonant blends, silent consonants , ed 
and ng endings, ing endings, homonyms, 
contractions, prefixes, and suffixes. 

You can save $24.00 
by purchasing the entire 

series for $225. 00. 

Other programs now available include: 
WORD DEMONS 
2 tapes-$14.95 

Tape One: There-Their-They ' re 
Tape Two: To-Too-Two 

For further information on 
these and other MICRO·ED 
programs, mail detachable 

MICRO·ED postcard in 
"Buyer's Guide" 

PET is the registered trademark of 
Commodore Business Machines. 
Santa Clara. California. 

USAGE BONERS 
15 tapes-$99.00 
This drill and practice series 
focuses on common mistakes 
in usage, such as agreement 
between subject and verb, dou­
ble negatives, etc. The format 
employed is frequently used in 
standardized achievement tests. 

MICRO·ED, INC. 
P.O. Box 241 56 
Minneapolis, MN 55424 



Software Specialists Science and Education 

Microphys Programs 
Dear Educator: 

Microphys is pleased to introduce its series of computer programs 
which have been specifically designed for use on the Commodore 
SK PET and 16/32K CBM microcomputers. These programs have 
readily enabled instructors to provide their students with an 
opportunity to review, in an interesting and effective manner, the 
important concepts encountered in introductory courses in 
chemistry, physics, mathematics, vocabulary, and spelling. 

Please note that the vast array of software programs, whic.h 
have been uniquely designed for use on the PET microcomputer, 
will readily enable you to use the microsystem in your courses as 
soon as it arrives. The programs are available on cassette tapes and 
a.rrive complete with full instructions for their immediate use even 
by those who have little , if any, experience with the use of the 
computer itself. 

There are three types of programs in the Microphys series: 
I. Computer-Assisted Instruction Programs guide the student 

through a series of quantitative questions; the student interacts 
with the computer and receives· immediate evaluation of his 
responses and/or assistance when needed. Each time a particular 
program is run, a different set of numerical data is generated. In 
most instances, an entirely new problem is presented. 

II . Jndividualized-lnstruction Programs generate a unique set of 
problems for each student. The essential information needed to 
solve each problem is recorded and, when he is ready to do so, 
the student may obtain the computer's answers and compare his 
results. These answers may be suppressed by deleting l ine 
number 8500 in any program. When now run, a unique set of 
problems is produceq for each student who records the essential 
information along with his code number which is generated by 
the computer. When his work is completed, the student enters 
his code number and answers into the program which had given 
him his assignment. The computer will then grade his work, 
displaying the answers to those problems which were 

Chemistry and Physics 
Cassettes 

1. Linear Kinematics 

Vocabulary 
Cassettes 
401. 12th Grade I 

incorrectly solved; a percent score and a brief comment 
reflecting an overall evaluation are also given. 

Ill . Utility Programs are designed to provide solutions to time 
consuming problems often given on exams or homework 
assignments. Problems in calorimetry, stoichiometry, projective 
motion, vector analysis, etc. require tedious computation. These 
utility programs free teachers from the time required to obtain 
the correct solutions. Students may also be permitted access to 
these programs in order to check their own work. 

Please note that each physics and chemistry program 
has both the computer-assisted instruction and individualized 
instruction versions recorded on opposite sides of the cassette. The 
vocabulary programs are similarly designed; the computer 
assistance being rendered by providing the student with a sentence 
in which the word to be defined is used properly. With this 
contextual due, the student is again asked to correctly select the 
proper definition. The math cassettes have only an 
individualized-instruction mode. 

Microphys has released its educational software on floppy 
diskettes designed for use on the Commodore 2040 dual dri ve 
floppy disk unit. Each diskette is accompanied by complete 
instructions for those programs recorded upon it. Write for details. 

Microphys programs are available from local computer 
dealers. If your dealer does not carry the programs, you should 
encourage him to contact Microphys directly. You may of course 
order software directly from Microphys if programs a.re not 
obtainable locally. 

An educational software catalogue, describing the nature of 
the various programs listed below, is available from Micro phys. 
Please enclose 25 cents for postage and handling. 

Note: Please indicate whether you desire the SK or 16K version of a 
given program when placing an order. 

The cost of each cassette is $20. 

2. Projectile Motion• 
3. Momentum and Energy• 
4. Energy and the Inclined Plane 
5. Inelastic Collisions 

402. 12th Grade fl 
403. 12th Grade Ill 
404. 12th Grade IV 
405. 12th Grade V 

Math Cassettes 
Senior High School 

Math Cassettes 
Junior High School 

6. Centripetal Force 
7. Pulle.Y, Systems - Machines• 
8. Speafic Heat Capacity 
9. Gtlorimetry 

10. Heats of Fusion aporization 
11. �~�e�c�i�f�i�c� Gas Laws 
12. General Gas Law 
13. Thermodynamics I 
14. Thermodynamics U 
15. Transverse Standing Waves 
16. Longitudinal Standing Waves 
17. Lenses and Mirrors• 
18. Refraction of Light 
19. Series Circuit Anal}'sis 
20. Parallel Circuit Analysis I 
20A. Parallel Circuit Analysis II 
21. Series/Parallel Circuit Analysis• 
22. Faraday's Law 
23. Gram-Molecular Mass 
24. The Mole Concept• 
25. The Molarity Concept• 
26. The Normafity Concept 
27. The Molality Concept 
28. Stoichiometry: Mass/Mass 
29. Stoichiometry: MassNolume 
30. Stoichiometry: Genera!• 
32. Percent Concentration 
33. pH Concept 
34. EMF of Electrochemical Cells 
35. Electric Field Analysis 
36. Photoelectric Effect 
37. Symbols and Valence Drill 
38. Formulas of Compounds Drill• 
40. Total Internal Reflection 
DEALER INQUIRIES INVITED 

406. 11th Grade I 
407. 11th Grade II 
408. 11th Grade Ill 
409. 11th Grade IV 
410. 11th Grade V 

701. Quadratic Equations 
702. Trigonometry I 
703. Simultaneous Equations (2x2) 
704. Simultaneous Equations (3x3) 
705. Geometrical Areas 

411. 10th Grade I 
412. 10th Grade II 

706. Trigonometry U 
707. Vei'bal Probfems I - Numbers 

413. 10th Grade III 708. Verbal Problems U - Coins 
414. 10th Grade IV 
415. 10th Grade V 

709. Verbal Problems U1 - Ages 
710. Verbal Problems IV - Interest 

416. 9th Grade I 
417. 9th Grade fl 
418. 9th Grade III 
419. 9th Grade IV 
420. 9th Grade V 
421. 8th Grade I 
422. 8th Grade II 
423. 8th Grade lII 
424. 8th Grade IV 
425. 8th Grade V 
426. 7th Grade I 
427. 7th Grade II 
428. 7th Grade m 
429. 7th Grade IV 
430. 7th Grade V 

711. Verbal Problems V - Mixtures 
712. Verbal Problems VI - Geometry 
713. Verbal Problems VII - Rates 
714. Verbal Problems VIII - Digits 
715. Verbal Problems IX - Work 
716. Arithmetic Progressions I 
717. Arithmetic Progressions U 
718. Geometric Progressions I 
719. Geometric Progressions ll 
720. Types of Variation 
721. Linear Equations 
722. Formula Evaluation 
723. Coordinate Geometry I 
724. Exponents and Logarithms 
725. Verbal Problems - General 

801. Magic Squares 
802. Multiplication 
803. Division 
804. Modular Arithmetic 
805. Proportion Problems 
806. Percent Problems 
807. Addition of Fractions 
808. Subtraction of Fractions 
809. Multiplication of Fractions 
810. Divis10n of Fractions 
811. Mode, Median, and Mean 
BU. Bar Graph Analysis 
813. Decimals I 
814. Decimals ll 
815. Verbal Problems l 

Utility Cassettes 
301. Vector Analysis I 
302. Vector Analysis fl 
303. Gas Law Analysis 
304. Optics Analysis 
305. Projectile Analysis 
306. Calorimetry Analysis 
307. Chemistry I Analysis 
308. Chemistry JI Analysis 
309. Stoichiometry Analysis 

Spelling Cassettes 
601. Spelling I Grade 12 
602 Spelling II Grade 12 
606 Spelling I Grade 11 
607 Spelling II Grade 11 
611 Spelling I Grade 10 
612 Spelling II Grade 10 

616 Spelling I Grade 9 
617 Spelling II Grade 9 
621 Spelling I Grade 8 
622 Spelling II Grade 8 
626 Spelling I Grade 7 
627 Spelling ll Grade 7 

Microphys Programs 
2048 Ford Street 

Brooklyn, New York 11229 
(212) 646-0140 



Computer programs to use Morse Code as an 
audible output from the computer to the blind. 

Computer programs to use vocal output for the 
blind or for students needing reinforcement in 
educational programs, through tape recorders, 
speech synthesizers, or a Texas Instrument's 
"Speak-and-Spell" interfaced to the computer. 

Computer programs to use slide projectors, 
overhead transparencies, or video tape players 
connected to a computer to aid in educational 
programs. This will also enable the deaf to either 
communicate with the computer or through the 
computer to other people. 

Computer programs to teach· the braille alphabet 
to sighted and other individuals who may need to 
work with the blind. Also, development of an 
inexpensive system to teach braille to non-sighted 
individuals. 

Development of a computerized emergency 
message system. For instance, an automatic phone 
call by the computer to a fire department when a 
smoke or fire detector is activated. This could 
aid handicapped people who may not be able to 
use the telephone, or for protection when someone 
is away from their home or business. 

Are these and other goals beyond the grasp of 
the Delmarva Computer Club? Our members don' t 
think so. 

We will be exploring ideas and sharing insights 
with COMPUTE readers in coming issues, and 
welcome input from other interested groups or 
individuals on these and other projects. Why 
can't computer enthusiasts communicate as well as 
ham radio operators have over the years in helping 
themselves and others to solve problems of common 
interest? Please send correspondence to the Club 
secretary, Jean Trafford, P.O . Box 36 Wallops 
Island Virginia 23337. The Delmarva Computer 
Club G 

"DON'T BOTHER ME, l'M LEARNING" 
SCHEDULED FOR BROADCAST ON 
THE PBS NETWORK. 
One Pass, Inc. has announced that ''Don't 
Bother Me, I'm L earning" will be shown over the 
Public Broadcasting Network on Sunday, January 6, 
1980, at 6:00 p.m. This production will present a 
view of the microelectronic revolution and its 
impact on the learning process of children. This 
will be the first television special to concern itself 
with the subject of computer-based education of 
elementary school children from the acquisition of 
basic skills to playing fantasy games. 

The San Francisco Bay Area was chosen as the 
locale for this production because it is recognized 
as being very active in the computer education 
field. "Don't Bother Me, I'm Learning" was taped 
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at the Lawrence Hall of Science in Berkeley, at 
one public elementary school and two private schools 
in the San Francisco Bay Area, IBM Research, and 
at a futuristic home in Hillsborough, California. 

Technical consultant for this production is Bob 
Albrecht, an author and lecturer, who was described 
in Time (February 20, 1978) as being "a pioneer 
in electronic education." "Don't Bother Me, I'm 
Learning'' was produced by David Shepardson and 
directed by Karen Carlson. The executive producer 
is Steve Michelson. Major funding for this PBS 
broadcast has been provided by the Bell & Howell 
Corporation. G 

Educational Funding 
In coming issues of COMPUTE, we'll explore 
various funding possibilities for acquiring and 
supporting microcomputer-based learning labs. If 
you're willing to sit down and write a two to three 
page note on the fine art of obtaining money 
for micros, I'd certainly like to see it. 
Robert Lock G 
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PET PROGRAM TAPES 
educational software 

Peninsula School 
Computer Project 

for 8k pets 

See Your Dealer 

or Order Direct* 

Tape 1: Pilot and five Pilot programs, $19.95 
This tape contains an interpreter that lets the PEf use the language PILOT. This 
language, optimized for programs with lots of dialog, was the subject of a feature 
article in the Fall 1979 issue of Compute. The additional programs (including a fine 
version of Hammurabi) not only have tremendous value in themselves, but act as 
models to help the user learn the PILOT language. 

Tape 2: WSFN, Lemon, Kaleidoscope and Renumber, $14.95 
For a one-tape offering, this one is hard to beat. There is something here for 
everybody! WSFN is not a radio station - it is a computer language which lets PET 
users create beautiful geometric figures and learn some valuable programmiing 
concepts at the same time. Lemon is a time-tested simulation of a lemonade stand 
with a very well done display of the daily transaction summary. Kaleidoscope brings 
us back to graphics, but this time the user just watches while the computer does the 
work! Renumber goes a long way towards remedying the lack of a REN statement 
in Commodore's BASIC. 

Tape 3: Quest and Draw, $9.95 
Quest is one of the finest basic adventure games for the PET and it will keep the 
player busy for a long time (we finally found a way out with the treasure, but we 
won't tell how to do it!) This program has triggered several imitations and was 
featured in Byte. It is a great challenge for a rainy evening. Draw, first featured in 
People's Computers magazine, was one of the first general graphics programs for the 
PET, and it is still one of the best. For just under $10, this tape is loaded with value. 

*Peninsula School Computer Project 
Peninsula Way 

Menlo Park, CA 94025 
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Instant Software, the Best Value 

••• I 
I• 
II ••• 

We have It all-conflict simulation, games of chance, fast-paced fun. 
We have a package of good times for every taste. 

TREK·X Command the Enterprise as you scour 
the quadrant for enemy warships. This package 
not only tias superb graphics, but also includes 
programming for optional sound effects. A one­
player game for the PET BK. Order No. 0032P 
$7.95. 

GOLF Without leaving the comfort of your chair, 
you can enjoy a computerized 1B holes of golf 
with a complete choice of clubs and shooting 
angles. You need never cancel this game be· 
cause of rain. One or two players can enjoy th is 
game on the Apple with Applesott II and 20K. 
Order No. 0018A $7.95. 

BOWLINGTTRILOGY Enjoy two of America's 
favorite games transformed into programs for 
your Apple: 
•Bowling- Up to four players can bowl while the 
Apple sets up the pins and keeps score. Requires 
Applesoft II. 
•Trilogy- This program can be anything from a 
simple game of tic-tac-toe to an exercise in 
deductive logic. For one player. 
This fun-filled package requires an Apple with 
20K. Order No. 0040A $7.95. 

TANGLE/SUPERTRAP These two programs re­
quire fast reflexes and a good eye for angles: 
•Tangle- Make your opponent crash his ilne in­
to an obstacle. 
•Supertrap- This program is an advanced ver­
sion of Tangle with many user control options. 
Enjoy these exciting and graphically beautiful 
programs. For one or two players with an BK PET. 
Order No. 0029P $7.95. 

CHECKERS/BACCARAT Play two old favorites 
with your PET. 
•Checkera - Let your PET be your ever-ready OP· 
ponent in this computer-based checkers pro­
gram. 
•Baccarat-You have both Casino- and Black­
jack-style games in this realistic program. 
Your PET with BK will offer challenging play 
anytime you want. Order No. 0022P $7.95. 

CASINO I These two programs are so good, you 
can use them to check out and debug your own 
gambling system! 
•Roulette- Pick your number and place your bet 
with the computer version of this casino game. 
For one player. 
•Blackjack-Try out this version of the popular 
card game before you go out and risk your money 
on your own "surefire" system. For one player. 
This package requires a PET with BK. Order No. 
0014P $7.95. 

CASINO II This craps program Is so good, It's the 
next best thing to being In Las Vegas or Atlantic 
City. It will not only play the game with you, but 
will also teach you how to play the odds and 
make the best bets. A one-player game, It re­
quires a PET BK. Order No. 0015P $7.95. 

TURF ANDTARGET Whether on the field or in the 
air, you'll have fun with the Turf and Target 
package. Included are: 
•Quarterback- You're the quarterback as you try 
to get the pigskin over the goal line. You can 
pass, punt, hand off, and see the result of your 
play with the PErs superb graphics. 
•Soccer II - Play the fast-action game of soccer 
with four playing options. The computer can play 
itself or a single player; two can play with com· 
puter assistance, or two can play without help. 
•Shoot- You're the hunter as you try to shoot the 
bird out of the air. The PET will keep score. 
•Target-Use the numeric keypad to shoot your 
puck into the home position as fast as you can. 
To run and score, all you'll need is a PET with BK. 
Order No. 0097P $7.95. 

DUNGEON OF DEATH Battle evil demons, cast 
magic spells, and accumulate great wealth as 
you search for the Holy Grail. You'll have to de­
scend Into the Dungeon of Death and grope 
through the suffocating darkness. If you survive, 
glory and treasure are yours. For the PET BK. 
Order No. 0084P $7.95. 

PET DEMO I You can give yourself, your family, 
and your friends hours of fun and excitement 
with this gem of a package. 
•Slot Machine-You won't be able to resist the 
enticing messages from this computerized one­
armed bandit. 
•Chase - You must find the black piece as you 
search through the ever-changing maze. 
•Flying Pheasant-Try to shoot the flying pheas­
ant on the wind. 
•Sitting Ducks - Try to get your archer to shoot 
as many ducks as possible for a high score. 
•Craps- It's Snake Eyes, Little Joe, or Boxcars 
as you roll the dice and try to make your point. 
•Gran Prix 2001 - Drivers with experience rang­
ing from novice to professional will enjoy this 
multi-leveled race game. 
•Fox and Hounds-it's you against the computer 
as your four hounds try to capture the computer's 
fox. 
For true excitement, you'll need a PET BK. Order 
No. 0035P $7.95. 

PENNY ARCADE Enjoy this fun-filled package 
that's as much fun as a real penny arcade-at a 
fraction of the cost! 
•Poetry- Compose free verse poetry on your 
computer. 
•Trap-Control two moving lines at once and 
test your coordination. 
•Poker- Play five-card draw poker and let your 
PET deal and keep score. 
•Solltalre- Don't bother to deal, let your PET 
handle the cards in this "old favorite" card game. 
•Eat·Em·Upa-Find out how many stars your 
Gobbler can eat up before the game Is over. 
These six programs require the PET with BK. 
Order No. OO«P $7.95. 

MIMIC Test your memory and reflexes with the 
five different versions of this game. You must 
match the sequence and location of signals 
displayed by your PET. This one-player program 
includes optional sound effects with the PET BK. 
Order No. 0039P $7.95. 

MIMIC (see description for the PET version 
0039P) This package requires the Apple 24K. 
Order No. 0025A $7.95 . 

ARCADE I This package combines an exciting 
outdoor sport with one of America's most pop­
ular Indoor sports: 
•Kite Fight- It's a national sport in India. After 
you and a friend have spent several hours maneu­
vering your kites across the screen of your PET, 
you'll know why! 
•Pinball- By far the finest use of the PErs ex­
ceptional graphics capabilities we've ever seen, 
and a heck of a lot of fun to boot. 
Requires an BK PET. Order No. 0074P $7.95. 

ARCADE II One challenging memory game and 
two fast-paced action games make this one 
package the whole family will enjoy for some 
time to come. Package includes: 
•UFO-Catch the elusive UFO before It hits the 
ground I 
•Hit- Better than a skeet shoot. The target re· 
mains stationary, but you're moving all over the 
place. 
•Blockade-A two-player game that combines 
strategy and fast reflexes. 
Requires BK PET. Order No. 0045P $7.95. 

On the bottom line you'll know 
that our business packages 
mean better business for you. 

ACCOUNTING ASSISTANT This package will 
help any businessman solve many of those day­
t<Hiay financial problems. Included are: 
•Loan Amortization Schedule- This program 
will give you a complete breakdown of any loan 
or investment. All you do is enter the principal 
amount, interest rate, term of the loan or Invest­
ment, and the number of payments per year. You 
see a month-by-month list of the principal, in· 
terest, total amount paid, and the remaining 
balance. 
•Depreciation Schedule - You can get a depre­
ciation schedule using any one of the following 
methods: straight line, sum of years-digits, 
declining balance, units of production, or 
machine hours. Your computer will display a list 
of the item's lifespan, the annual depreciation, 
the accumulated depreciation, and the remain­
ing book value. This package requires the PET 
BK. Order No. 0048P $7.95. 

ACCOUNTING ASSISTANT (see the description 
for the PET version 0048P) This package requires 
the Apple 16K. Order No. 0088A $7.95. 
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