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MORE THAN JUSTANOTHER PRETTY FACE. 

Says who? Says ANSI. 
Specifically, subcommittee X3B8 of the American 

National Standards Institute (ANSI) says so. The fact 
is all Elephant™ floppies meet or exceed the specs 
required to meet or exceed all their standards. 

But just who is "subcommittee X3B8" to issue such 
pronouncements? 

They're a group of people representing a large, 
well-balanced cross section of disciplines-from 
academia, government agencies, and the computer 
industry. People from places like IBM, Hewlett-Packard, 
3M, Lawrence Livermore Labs, The U.S. Department 
of Defense, Honeywell and The Association of Com­
puter Programmers and Analysts. In short, it's a bunch 
of high-caliber nitpickers whose mission, it seems, in 
order to make better disks for consumers, is also to 

make life miserable for everyone in the disk-making 
business. 

How? By gathering together periodically (often, 
one suspects, under the full moon) to concoct more 
and more rules to increase the quality of flexible 
disks. Their most recent rule book runs over 20 single­
spaced pages-listing, and insisting upon-hundreds 
upon hundreds of standards a disk must meet in 
order to be blessed by ANSI. (And thereby be taken 
seriously by people who take disks seriously.) 

In fact, if you'd like a copy ·of this formidable docu­
ment, for free, just let us know and we'll send you 
one. Because once you know what it takes to make 
an Elephant for ANSI ... 

We think you'll want us to make some Elephants 
for you. 

ELEPHANT~" HEAVY DUTY DISKS. 

For a free poster-size portrait of our powerful pachyderm, please write us. 


Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 

Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624. 
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Everyone expected it would happen 
sooner or later . . . with 
it already has! Now all the marvelous 
benefits of expensive and advanced 
word processing systems are available 
on Commodore computers. America's 
largest sell ing computer line. WordPro 
PLUS. when combined with the new 80 
column CBM 8032. creates a word pro­
cessing system comparable to virtually 
any other top qual ity word processor 
available- bu t at savings of thousands 
of dollars! 

New, low cost computer technology is 
now available at a fraction of what you 
would expect to pay. Th is technology 
allowed Commodore to introduce the 
new and revolutionary CBM 8032 
Computer. 

Word Pro PLUS turns this new CBM 
8032 Computer into a soph isticated, 
time saving word processing tool. With 
Word Pro PLUS, documents are dis­
played on the computer's screen. Edit­
ing and last minute revis ions are simple 
and easy. No more lengthy re-typing 
sessions. Letters and documents are 
easily re-called from memory storage 
for editing or printing with final drafts 
printed perfectly at over five hundred 
words per minute! 

Our nationwide team of professional 
dealers will show you how your office 
will benefit by using WordPro PLUS. At 
a price far less than you realize. 

Invest In your office's future ... 

Invest In o L 

Call us today for the name of the 

WordPro PLUS dealer nearest you. 


Professional Software Inc. 
51 Fremont Street 
Needham, MA 02194 
(617) 444-5224 
TELEX: 95 1579 

TM WordPro is a Registered Trademark of Professional Software. Inc_ WordPro was written by Steve Punter. 
All specifications subject to change without notice. 
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Apple~ IBM® and 
Atari® computers and 
provide your kids with everyt:Mlng they 
need: a S.noopMobile, a wrist radio, a 
SnoopNet computer, a camera for taking 
Snoopshots and even a notebook for 
keeping track of Information. 

Snooper Troops detective games help 
your children learn to take notes, draw 
maps, organize and classify Information 
and they help develop voGabulary and 

reasoning skills. All while your kids are 
having a good time. 

So If you want to find educational 
games that are really fun, here's 
a clue: Snooper Troops games are 
available at your local software 
store, or by writing to: Spinnaker 

Software, 215 First Street, Cam­
bridge, MA 02142. 

C Spinnaker Software Corp. 1982 



Your kids are pretty smart 

SpinnakerS ear1y learning· 

games will help make your children 

as smart as you tell everyone theyare. 


Spinnaker games make the computer 
screen come to life with full color graphics 
and sound. And they're fun. Lots of fun. But 
they also have real educational value. 

Some of our games help exercise your 
child's creativity. Others Improve memory 
and concentration. While others help to 
Improve your child's writing, vocabulary, 
and spelling skills. 

And every Spinnaker game provides 
familiarity with the computer and helps your 
children feel friendly with the computer. 
Even If they've never used a comput­
er before. 

And Spinnaker games are compati ­
ble with the most popular computers: 
Apple~ Atari® and IBM~ 

Our newest game, KlnderComp™ 
(Ages 3-8) Is a collection of learn­
ing exercises presented In a fun 
and exciting manner. 

ducing new games 
all the time. lrAl'lrU A~ 

SolookforSplnnaker 1"11~ 
games at your local 
software retailer, or t::iy 
writing to: Spinnaker 
Software, 215 first St, 
Cambridge, MA 02142. 
And show your kids 
how smart their par­

ents really are. 

~ 
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We make learning tun. 

After all, they're your kids. 
Spinnaker can help make them even 

smarter. With a line of educational software 
that kld5 love to play. 

Rhymes and Riddles'" 
(Ages 4-9) Is a letter guess­

ing game featuring kids' 
favorite riddles, famous say­

ings and nursery rhymes. 

Story Machine'" (Ages 


5-9) lets children write their 

own stories and see them 
come to life on the screen. 

And FACEMAKER'" lets your 
children create their own funny 

faces and make them wink, smile, 
wiggle ears (not your kids' ears, 

the ears on the screen), etc. 
And we're Intro­

TM 



THE ONLY CHOICE FOR SERIOUS ATARI ®OWNERS! 0 Al TM 

ELECTRONICS rNC. 



January 1983 Vol. 5, No. 1 

FEATURES 
26 Sound Synthesis ..... ............. ..... ... . ....... .. .. ... ...... .... .. .... . ... .... .. .. .. ........ .... ...... .... .... Tom R. Halfhill 

36 Writing Transportable BASIC .... ..... ........ ... ............. .... ............. .. ......... ...... .... ... Edward T. Ordman 

43 Mattel's New Harne Computer ..... .. .... .. .. .. ........ ... ... .......... .. .... ... ...... ...... .. ......... .... Tom R. Halfhill 

48 Atari's Sound System .... ... ................... ............. ... .. ..... .... .. .. ... . .... .. ...... . ..... .. ... John Scal'borough 

52 VIC Sound Generator .. ...... ..... .... ..... ...... .. .. .. ... .. ........ ......... ..... , ..... ....... .... ......... ... .. Robert Lee 

56 Easy Apple Disk Spoce Messages . . . . . .. . .. .. .. . . .. .. .. .. .. . . .. .. .. . .. .. .. .. .. .. .. ... .. .. .. . .. .. .. .. .. Beirne L. Konarski 


EDUCATION AND RECREATION 
58 Juggler ............... ...... ......... .... .. ... ......... ......... ... ..... ... ... ..... ... ... ............ .. ...... ... Doug Ferguson 

68 Sound On The Sinclairmmex .. ... ... ... . .. .. . ..... ... ....... ...... .... .... ...... .. ....... ... ....... .... .. Arthur B. Hunkins 

71 Thunderbird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . Dave Sonders 

84 Home Energy Calculator ....... ........ ...... .. .................... ............................ ..... ...... ... David Swaim 


101 Warehouse Automation With Personal Computers ........ .. ...................... .. .. .. ........... Timothy Stryker 

126 Christmas Bird Count .... ..... ....... ..... . ......... ..... ................ . ......... ............. ... .......... Jean B. Rogers 

134 High Resolution Turtle Graphics ....................... .. ..................................... ... .... David D. Thornburg 


REVIEWS 
136 Apple Educational Games ......... ............. ........ .... .. ......... ..... ... ............. ..... .... ........ .. Shella Cory 

138 Promqueen ... .. .......... .... ............................ ....................... .. ........................ Harvey B. Herman 

140 Preppie' For Atari ... ... ... ..... ................................................... .. .......... ..... ...... .. . . Mike Kinnamon 

142 Player ZX-81 ... .... .......... ... .... ........ ................................ .. •.... ....•...... . ... . .• .... .. .... Arthur B. Hunkins 

143 PETICBM Standard Terminal Communications Package ................. ........... .. ....... Harvey B. Herman 

145 A Financia l Wizard For Atari . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Tina Halcomb 


COLUMNS AND DEPARTMENTS 
6 The Editor's Notes .... .. .. ........ ......... .. ......... .... . ...... ..... .................... ... .. .......... ..... .... Robert Lock 


10 Ask The Readers ... .... .... ................... ............ .. ............ ........ The Editors And Readers of COMPUTE! 

18 Questions Beginners Ask ... .... ........ ..... .......... ............................................... .. ....... Tom R. Halfhill 

21 Computers and Society .. ....... ... ............................................... . ................... David D. Thornburg 

44 The Beginner's Page: Myths About Programming .. ... .... .. ............ ......... ... ... ...... .. . . Richard Mansfield 


108 Friends Of The Turtle .. ... ......... .. ... ...... .. . ... ........ ........... .. ..... ..... . .. ..... .. ... ......... David D. Thornburg 
116 The World Inside The Computer: 

New Improved Computer Friend For Your Apple ..... .. .......... ... ....................... .......... Fred D'lgnazio 
119 Learning With Computers: Gentle Introductions To Programming ....... ..... ..... ......... Glenn M. Kleiman 
124 Micros With The Handicapped: 

Developing A Communications Program ............... .... ......... ... .. Susan Semancik & C. Marshall Curtis 

171 Insight: Atari ................. ... .......... .................... .... .. .. ...... .. .......... ..... ....................... Bill Wilkinson 

178 Telecommunications: Computers And Communication .......... ..... ...... ...... ..... ... ......... . Michael Day 

180 Machine Language: Speed Demon ... .. ... ..................... ....... .. ... .................... ..•..... Jim Butterfield 

183 Programming The TI ................... .. ..... .. ......... .... ....... ........... ....... ...... ...... .... ........ . ... C. Regena 

187 Extrapolations: Tap Applesotrs Heartbeat .. ........ ............. .... ........ ......... ..... .. .... ......... Keith Falkner 


THE JOURNAL 
146 Automate Your Atari ....... ... .......... ... .... .. ... ... ...... ... .. ...... .................... ........... ... Joseph J. Wrobel 


- 153 All About Commodore's WAIT Instruction ...... ......... ..... .......... . ..... ...... ...................... Louis F. Sonder 

- 156 WAITing On The VIC-20 And Commodore 64 .. ......... ....... .............. ........................ Doug Ferguson 


160 Apple Machine Language Memory Aid ........ ................. .. .......... ... ... .... ... ..... ....... ..... ... K Lourash 

- 162 Supermon64 ..... ...... .................... ... ...... ...... ... ... .. ............... ........................ .. .... Jim Butterfield 


186 Copy VIC Disk Files . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Roger L. Smith 

191 Atari Lister ............ .... .... ............ .. ... .. ........ ...... ........ .. .................. .. ...... ... ........... Leroy J. Baxter 


- 192 Perfect Commodore INPUTs .. ................. ... ......... .. ....... ..... ... .. ........... .. ......... . Blaine D. Standage 

196 Atari Autonumber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Barry Bernstein 

198 VIC Super Exponder Graphics ........................................................... ....... ........ ........ Tim Parker 

202 Download/Upload For The Atari ...... ... ....... ... ...... •... .... .............. ........ .... ... ..... ........ Frank C. Jones 


·· 208 Commodore 64 Architecture .. ................ .. ..... .. .. ............. ...... ..... .. ..... ....... ....... .... Jim Butterfield 

213 VIC Pencil ..... ...... ........... ..... .. .. ........... .... ... .. .. ........ ... ... ...... .. ......... ....... ........ .. .. . .. .. . Ken Bawd 

216 Atari's Exponents ... .. .... .. .. .. ... .... .... .. .. ... .. •...... .. ...... .. .................... .. ... ......... ........ ... . Matt Giwer 

217 VIC Personal Accountant ... ...................... .. .... .. .... .... .......... ............ ... ... ..... ... ...... Peter Mendell 


AT 
v 
NJ 

ATN 
zx 

C/ATN 

p 

NJ 

AP 
v 
AT 
zx 
p 

AT 

AP/PN
AT 

Tl 
AP 

AT 

PN/64 

V/64 

AP 

64 

v 

AT 


PN/64

AT 

v 

AT 

64 

v 
AT 
v 

AP Apple, AT Atari. P PET/
C8M YVIC-20. 0 OSI. 
c RadioShackColor CCln­
puter. 64 Corrvnodofe 64. 
ZX SlnclalrZX-81. •Mor 
several of the aboYe. 

220 CAPUTI! Modifications Or Corrections To Previous Articles 
222 How To Type COMPUTE!'s Programs 
223 A Beginner's Gulde To Typing In Programs 
225 News a. Products 
236 Calendar 

NOTE: See page 222 
before typing In 
programs. 

<?OMPVTEI T he journal for Progressive Computing ( L SI'S: :1:li:!o1U) i< publishctl 12 timcs cach \'c;1r "" mall System 
Scr\'tCcs . Inc .. l'.0 . I.lox 540li. ( ;rccnsbom. NC :!i·IO:I S1\ . l'honc: (! ll !l):!i5-!1809. Editorial Oltitc>art· luc;tt t"cl ;11 

tl25 Fu hem Stn:cc. l;rcl·n ~bcuo: ~5: ~i ·10~~ · l>om.cstil ·ub!tC riplion~ : I:! b ,ucs: 20.00. . cml.l'iu h~ ription onlt:rs u~ 
1hani:c nl atldrt·ss ( l'.0. form :b1!1) to Circulattun Dept.. COMPUTE! '.\f aga1111c. l'.O . llox .>-!Oh. Grn·nsbom. '(. 
!li·IO:I. crnnd d ass po tage paid at (;rccnsboro. NC '.!7·1ll'.l ancl additional mailing nlt i c>. Entire contents w pHigl11 

l!IK:l h~ Small System Scn·iccs. lnl". All right.• n·snn:d . ISSI'\ ll l!H-:l:>i X. . 

TOLL FREE 
Subscription 
Order line 

800-334-0868 
In NC 919-215-9809 



EDITOR'S NOTES 


Announcing A Significant 
New Magazine From 
COMPUTE! Publications. 

We've promised that 1983 would 
be an exciting year and are now 
willing to divulge one of the 
reasons w hy. The Co111111odore 
Gazette ™ w ill premiere as a 
monthly in the spring of 1983. 
The Gazette will not impact 
COMPUTE! editorially or alter the 
curren t scope of COMPUTE! . The 
Gazette is planned as a layper­
sons' s guide to consumer com­
puting. Lt wi ll be written for be­
ginning and intermediate leve l 
owners and users of the VIC-20, 
64, and Ultimax computers. Reg­
ular features will include best 
seller lists for recreational and 
ed ucationa l software, reviews, 
new products, tutorials on home 
and educational applications, 
and much more. Written for 
entertainment as well as educa­
tion, Tire Co111111odore Gazette, 
while appealing to users wishing 
to learn more about program­
ming and computers, will also 
have continuing appeal for those 
who simply want to obtain 
maximum use from their com­
puters in a non-technical way. 
Next issue we'll give you full 
details on the n~w magazine. 
COMPUTE! will continue to pre­
sent its normal excellent range 
of information for the VIC-20 
and Commodore 64. 

A Call For Editors 
COMPUTE! Publications, both 
our magazine and book pub­
lishing divisions, is looking 
for experienced staff members 
for our growing editoria l needs . 
If you've been writing for 
COMPUTE!, or if you have mean­
ingful editorial experience, we'd 
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like to see a resume as soon as 
possible. We're specifica lly in­
terested in writers with experi­
ence using Atari, VIC-20, and 
related computer hardware. We 
are a progressive a nd growi ng 
company, with an excellent 
working environment an'd bene­
fits, located in the attractive Pied­
mont area of central North 
Carolina . If you're interes ted, 
please send a resume along with 
work his tory, sa lary expecta­
tions, and other pertinent infor­
mation to Kathleen Marti nek, 
Managing Editor, COMPUTE! 
Publications, Post Office Box 
5406, Greensboro, NC 27403. 
Your inquiry will be treated with 
complete confidence. Mark the 
envelope "Personal and Confi­
dentia l," please. Remember to 
include samples of your wri ting. 

We cannot accept any tele­
phone ca lls prior to submission 
of a resume, and will dea l only 
with the individua l interested in 
the position. We do not wish to 
work with personnel agencies. 

Random Asides 
You'll notice seve ral enhance­
ments in thi s issue as part of our 
continuing quest to better serve 
our readers. Among these are 
additions aimed at beginners. 
"Questions Beginners Ask" and 
a revised section on using our 
program li sting conventions 
will become regular features of 
COMPUTE! ... . We're setting new 
records aga in . Press run for this 
issue is an as tonishing 156,000 
magazines. We had to declare 
October, ovember, and Decem­
ber sold-011t within weeks of pub­
lication date. It was only a few 
months ago we were collectively 
applauding the 100,000 mark... 

New persona l computers are on 
the way from Mattel and NEC, 
among others .. . Atari may be 
dropping the rumored 600 given 
recent changes in competi tor 
p ricing. Look for a new com­
petitor to the Commodore 64 .. . 
Magnum publishes a monthly 
list of the 100 best-selling com­
puter books in the US. It's com­
piled from industry sources . 
COMPUTE! Books has five titles 
in the top 100, and COMPUTE!'s 
First Book of VIC is number one 
for the second month in a row. 

Reader Service Cards 
A first for COMPUTE! . In the 
back of this issue, you'll find 
reader service cards for the very 
first time. Use them to request 
add itional information from ad­
vertisers. Simply look up the 
advertiser in the advertising 
index and circle the appropriate 
number. Remember though, if 
you're in a hurry to contact a 
particular advertiser, it's prob­
ably best to write or call directly . 

COMPUTE!'s New Look 
As you'l l notice as you explore 
this issue, we've made some 
subtle and significant changes in 
the overall design of the 
magazine . We think you' ll find 
COMPUTE! even easier to read 
and enjoy. Thanks to everyone 
here for helping implement these 
changes. 
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Any home finance package will balance your 
checkbook. But to become the #1 best-seller 
you've got to be something special. 

The Home Accountant'" is. 
It's the only one that prints a net worth 

statement and apersonarfinance statement. 
So you know exactly where you stand 
financially every day of the year. It will even 
print your checks, automatically. 

Not only that,The HomeAccountant'" lets you 
label every transaction. Just imagine sitting 
down to do your taxes and having every 
penny you've spent and earned neatly listed 
by category-and available at the touch of a 
button. It's an incredible time-saver. 

You can also create bar, line and trend 
analysis graphs for every category- in color. 
It's great for realistic budgeting. 

Sound amazing? Wait, there's more. 
Let's say you write a check to pay. your 

Visa.The Home Accountant'" automatically 
debits your checking account and credits 
your Visa account. 

And it does this with every one of the two 
hundred* budget categories: credit cards, 
checking accounts, money markets, cash, rent 
checks, insurance payments-you customize 
your own financial package. 

Check out The Home Accountant'" soon. 
You'll find it does a lot more than simply 
manage your money. 

It manages your money simply. 

*The Home Accountant'" is available for the 
Apple 11/IBtv\ Personal Computer/Atari 400/ 
800 Computers/Osborne/TRS 80 Model Ill/ 
Commodore VIC 64.Th~ actual budget 
capacities will vary with each computer . 

Continental 

• ~2v~~~fZrays,tnc. 
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(: commodore C BM . computer 
ModPI 8032 

• 
AN INFORMATION MANAGEMENT SYSTEM 


FOR YOUR COMMODORE COMPUTER 


InfoPro is a menu driven and interactive "information management" 
system for the Commodore 8032 computer. InfoPro uses "friendly" 
screen prompts that "guide" you from function to function . This 
makes InfoPro unusually easy to learn and just as easy to operate. 

For Mailing List applicat ions InfoPro can print up to 8 labels across 
and even has a built in "structure" with fields already pre-set. This 
structure can easily be changed to fit many other types of office jobs. 

Another extremely powerful feature of InfoPro is Super Scan . The 
Super Scan feature acts like an "electronic filing cabinet" and pro· 
vides the user with almost instantaneous access to the data stored 
in a file . The powerful Report Generator allows you to "select" infor· 
mation for printing based on up to 5 different parameters or criteria 
and to perform various math functions . 

Another powerful and indispensable feature is lnfoPro's ability to 
interact with the WordPro family of word processing programs. This 
proviJes the user with a "link" from the area of data informat ion 

management to the area of word processing, allowing the user to 

manipulate, sort, and select data by certain criteria, which can then 

be inserted into "personalized" letters, documents, overdue notices, 

etc. InfoPro will also allow you to ADD, DELETE or CHANGE your 

information "fields" any time you wish . This means that as your 

business changes, lnfoPro has the flexibility to change with it. 


As with all Professional Software products, InfoPro comes complete 

with a professionally written and fully-tested user oriented manual. 

InfoPro also includes a program ROM, and InfoPro System Diskette. 


Start managing your information today. 

Call us today for the name of the Professional Software dealer nearest 

you. 


Professional Software Inc. 
51 Fremont Street 
Needham, MA 02194 
Tel : (617) 444-5224 
Telex: 951579 

WordPro™and lnfoProTM are registered trademarks of Professional Software 



ASK THE READERS 

The Editors and Readers of COMPUTE! 

High Vs. Low Resolution 
Could you explain the difference between hi-res 
and low-res graphics? 

Mike Porter 

The essential difference is that when n computer does 
not have the high resolution option, you nre limited ton 
set of built-in graphics chnracters. These chnracters, 
like the letters of the alphabet, will be crisp and clear, 
but you cannot crente your own specinl chnracters. 

A grent deal can be accomplished, however, by 
co111bi11i11g the different symbols of n built-in set. Cubes, 
stairs, nnd many other pictures can be created. It's like 
having perhaps 128 different shapes of paper. You can 
put them together in thousnnds of ways, but you can't 
customize them individunlly by cu tting them with 
scissors . 

High resolutio11, on the other hand, permits you to 
control the individual pixels (dots) anywhere on the TV 
screen . This menns thnt you can create detailed figures 
of your own design - perhaps the Greek alphabet or an 
image of a starship - nnd that curved lines will look 
more like true curves. High resolution genera/Jy adds to 
the price of a computer, but does provide more flexible 
graphics, more visual possibilities. Alternatively, it is 
usua/Jy possible to add n11 optional high resolution 
capability to computers which do not offer it as a standard 
feature. 

Typing Programs From COMPUTE! 

I have seen several programs in COMPUTE! that 

have a "A " symbol in them and there is no such 
character on my keyboard. Did I miss it in the 
instruction manual (I triple-checked)? This upside­
down V has stumped me. Also, what is the"-" 
symbol for? I know that an underline means to 
type the shifted version of whatever character is 
underlined, but what do you do when "-" stands 
alone? 

Jim Lockridge 
Tire " /\ "symbol indicates an "up-arrow" symbol ( 1' ) 
on Con1111odore computers nnd represents " to the power 
of" something. Whenever you see it, type the key with 
the arrow pointing upwards with respect to the keyboard . 
Hold down the SHIFT key and hit tire SPACE BAR 
when you see an underli11ed blank. See the "COM­
PUTE!'s Listing Conventions" page in each issue. 
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Atari 400: Can You Add Memory? 
I am getting a computer in a few months, but 1 
have a problem . Can the Atari 400 be expanded to 
hold more memory than it comes with? I con­
stantly see ads for RAM expansion boards, but 
the ads for the 400 computer itself say "16K RAM 
(non-expandable)." Well, which is it? 

Scott Bonder 

Officially, the Atari 400 cannot be internally expanded. 
However, you ca11 replace the 16K memory board inside 
your computer with a 32 or 48K board. Atnri does not 
manufacture them, but several third pnrty vendors do . 
There is even a 64K RAM board sold . Be aware, how­
ever, that opening your Atari 400 to replace the board 
might void your warra11h;. 

How Can Chips Address 128K? 
I have two questions, one of which has been 
bothering me for some time . How can an 8-bit 
chip such as the new MOS 6509 and 6510 address 
more than 64K? Commodore's new P128 computer 
will have 128K RAM. How is this possible? Al­
though the Commodore 64 has 64K RAM, you 
have stated that only 38K (52K for M.L.) is avai l­
able for programming. Does this mean that soft­
ware that had been embedded in ROM in previous 
CBM machines must now be soft-loaded upon 
power-up, or is it contained in a plug-in ROM 
cartridge? 

My second question is if programs written 
for the Commodore 64 wiJI run on the P128, and 
vice versa. I am particularly interested in the com­
patibility of the various plug-in cartridges that 
will become avai lable. 

Ron Dagos tino 

The 6510 chip will not address more than 64K of mem­
ory . The 6509 can, however, through a technique known 
as "bank switching," whereby large blocks of memory 
(banks) 111ay have the sa me addresses. The 111icro­
processor must then select which to use fro111 among the 
banks. Details on exactly how the 6509 makes this selec­
tion nre not yet available. 

/11 any case, the 64K limit on memory nddressing 
is not because the 6500 family of chips are eigh t-bit 
processors. Rather, it is a result of the chips having 16 
address lines (2 16 = 65536). For example, the 8086 



·LAST NIGHT WE EXCHANGED LETTERS WITH 

MOM,THEN HAD APARTY FOR 


ELEVEN PEOPLE IN NINE DIFFERENT STATES 

AND ONLY HAD TO WASH ONE GLASS... 


That's CompuServe, The 
Personal Communications 
Network For Every Computer 
Owner 

And it doesn't matter what kind 
of computer you own. You'll use 
CompuServe's Electronic Mail system 
(we call it Email™) to compose, edit and 
send letters to friends or business 
associates. The system delivers any 
number of messages to other users 
anywhere in North America. 

CompuServe's multi-channel CB 
simulator brings distant friends together 
and gets new friendships started. You 
can even use a scrambler if you have a 
secret you don't want to share. Special 
interest groups meet regularly to trade 
information on hardware, software and 
hobbies from photography to cooking 
and you can sell,swap and post personal 
notices on the bulletin board. 

There's all this and much more 
on the CompuServe Information Service. 
All you need is a computer, a modem, 

and CompuServe. CompuServe connects 
with almost any type or brand of 
personal computer or terminal and 
many communicating word processors. 
To receive an illustrated guide to 
CompuServe and learn how you can 
subscribe, contact or call: 

CnmpuServe 
Information Service Division . P.O. Box 20212 
5000 Arlington Centre Blvd .. Columbus. OH 43220 

800-848-8990 
tn Ohio ca ll 614-457-8650 

An H&R Block Company 
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the news fit to print simply doesn't fit. 

Apple C.Ompater Inc., 20525 Mariani Avenue, Cupertino, Callfornia 95014 Vol. !No. 2 

fur the authorted Apple dealer nearest you, call 8()0..538-9696 (800-662-9238 in California) 

Fruitful Connections. 

There are more people in more 

places making more accessories 
and peripheral for Apples than 
for any other personal computer 
in the world. 

Thanks to those people ­
in hundreds of independent 
companies-you can make the 
humblest 1978 Apple II turn trick 
that are still on IBM' Wish Li t 
for 1984. 

But now we're coming out with 
our very own line of peripheral Now the same kindly dealer who 
and accessories for Apple®Personal keeps your Apple PC in the pink 
Computers. can do the same competent job 

For two very good reasons. for your Apple hard-disk and your 
First, compatibility. We've Apple daisywheel printer. 

created a totally kluge-free family So ifyou're looking to expand 
of products designed to take full the capabilities of your Apple 11 
advantage of all the advantages or III, remember: 
built into every Apple. Now you can add Apples to 

Second, service and support. Apples. 

Gutenberg would be proud. 

Old Faithful Silentype® has now been joined by New Faithfuls, the 

Apple Dot Matrix Printer and the Apple Letter Quality Printer. 
.'-""': , So now, whatever your budget and your 

needs, you can hook your Apple to a printer 
thats specifically designed t0 take advan­

tage of all the features built into your 
Apple. With no compromises. 

The 7x9 Apple Dot Matrix 
Printer is redefining"correspondence 

quality" with exceptional legibility. 
With 144x160 dots per square inch, it can 

also create high res.elution graphics. 
The Apple Letter Quality Printer, 

which gets-the words out about 33% 
faster than other daisywheel printers 
in its price range, also offers graphics 
capabilities. See your authorized 

Apple dealer for more information and 
demonstrations. Because, unfortunately, all 

C l983 Apple Comput<r Inc 

A joy to behold. 

The new Apple Joystick II is 

the ultimate hand control device 
for the Apple II. 

Why is it such a joy to use? 
With two firing buttons, its 

the first ambidextrous joystick ­
just as comfortable for lefties 
as righties. 

Of course, it gives you 360° 
cursor control (not just 8-way like 
some game-oriented devices) and 
full X/Y coordinate control. 

And the Joystick II contains 
high-quality components and 
switches tested to over 1,000,000 
life cycles. 

Which makes it a thing of 
beauty. And a joystick forever. 



the creek 
without 
paddle? 

Or l t in space? Or down in 
thedun ons? 
Wh~ ver your games, you'll 

be hap , to know that someone 
has fin y come out with game 
paddl5, uilt to hold up under 
blisteqj g fire. Without giving you 
blister$ 

Ap e Hand O:mtroller II 
game p dles were designed with 
one rec discovery in mind: 

Peopl laying games get 
excited 
hard. 

So we de the cases exrra 
rugged. 'Ak. sed switches tested 
to 3,000, · life cycles. 'Ak shaped 
them for h ing hands and placed 
the firing tton on the right rear 
side for ·mum comfort. 

So yo never miss a shot. 

A storehouse ofknowledge. 

Ifyou work with so much data and reliability, you need only store 

or so many programs that you find one word ofwisdom: 
yourself shuffling diskettes con­ Apple. 
stantly, you should take a look at 

Apple's ProFiJef,M the personal --:==:~~~~---i 
mass storage system for -_ 
the Apple Ill Personal 
Computer. 

This Wmchester-based 
5-megabyce hard disk 
can handle as much data 
as 35 floppies. Even more 
important for some, it 
can access that data 
about 10-times faster 
than a standard floppy 
drive. 

So now your Apple 
IIIcan handle jobs once 
reserved for computers 
costing thousands 
more. 

As for quality 

Launching pad for numeric data. 

Good tidings for crunchers of 

numerous numbers: 
Apple now offers a numeric 

keypad thats electronically and 
aesthetically compatible 
with the Apple ll 
Personal Computer. 
So you can enter 
numeric data 
faster than 
ever before. 

The Apple 
Numeric Key­
pad Uhas 
a standard 
calculator­
style layout. 
Appropriate, 

left of the numeric pad should be 
of special interest 
to people who use 
VisiCalc: Because 
they let you zip 
around your 
work heet more 
easily than eve~ 
adding and 
deleting entries. 

W1thone 
hand tied be­
hind your 
back. 

because unlike some other key­
pads, it can actually function as a 
calculator. 

The four function keys to the 



microprocessor used in the IBM Personal Computer 
provides a 20-bit address which can directly address one 
megabyte of memon; (2 20 =1048576). 

The Commodore 64 has 64K of memon;. BASIC 
ROM takes up part of this space, and quite a bit of RAM 
is used by the computer for pointers, screen memory, 
sprites, etc. This is why only 38K is normally available 
to the user. (See COMPUTE!, October 1982, for a 64 
memory map.) You can bank-switch the 64 by POKEing 
address 1. POKE 1,6, for example, makes BASIC go 
away and the RAM "behind" it is available. The bottom 
three bits of address 1 are memory control bits and direct 
the computer's attention to the available alternatives. 
Of course, what takes control of the machine when 
BASIC is gone is up to you. 

Look for an article on controlling the 64's "hidden" 
RAM in an upcoming COMPUTE!. 

Commodore is not yet sure whether the P128 will 
be software compatible with the 64. 

Can Atari Make Tapes For Other 
Computers? 
It is my understanding that the programmable 
tone generators in Atari also generate the baud 
rate and tones used for cassette recording. If this 
is so, it should be possible to save programs in 
Kansas Cit'y Standard or other two tone formats, 
making possible the use of Atari editing features 
to prepare cassette tapes for other computers. 
How can this be actually done? 

Steven S. Coles 

While the Kansas City standard cassette interface is in 
use by many computers, it should be noted that it is far 
fro111 a full standard . Most computers deviate from the 
original standard one way or another. One nearly uni­
versal deviation is to operate at 1200 baud rather than 
the original 300 baud spec. 

The Kansas City standard uses a frequency of 1200 
Hz to indicate a "O" bit and a frequency of 2400 Hz to 
indicate a "1" bit. The frequency change is performed 
when the waveform crosses the zero voltage level. The 
actual data transfer is usually done through as USART, 
but it is quite possible to simulate this in software. At 
this point we run into a brick wa /J: just about everybody 
saves the data on the cassette in their own way, so you 
will have to find out what method is used for the com­
puter you wish to adapt to. If at this point you are still 
interested in giving it a go, I suggest you go down to 
your local library and drag out the April 1977 issue of 
BYTE. On page 40 you will find an excellent article by 
Carl Helmers on how to do it. 

VIC Custom Characters 
I recently added 8K to my VlC-20. This causes 
new locations in RAM to be assigned _to the start 

of BASIC, the screen area, and color control area . 
There is a technique for using custom charac­

ters on the SK VIC-20 that involves moving down 
the end of the BASIC RAM working area from 
page 30 to page 28 and loading pages 29 and 30 
with the custom characters. Every custom charac­
ter program that I've seen uses this technique ­
POKE 56,28:CLR. 

Both the screen RAM and custom character 
area must be located below page 30 in RAM to 
work. Unfortunately, with the 8K expansion (a nd 
without 3K) there is no space available below page 
30. The obvious thing to do is to relocate the start 
of BASIC text from page 18 to page 30, since with 
BK the top of RAM is page 64. This appears possi­
ble by changing locations 44, 46, 48, and 50 from 
18 to 30. Unfortunately, it doesn't work. The RUN 
command results in a Syntax Error and GO TO 
yields Syntax Error in statement 0. (LISTS do work 
though.) 

This wordy prelude leads to my question : ls 
it possible to have custom characters (and alternate 
screens) with the 8K expansion (and without the 
3K)? If yes, how? 

Dick Gough 

Several readers have inquired about this. Unfortu nately, 
there is no known solution at this time. Several pro­
gra 1111ners are currently working on this problem and 
we'll publish the answer as soon as it is solved. 

A Time-saving Tip 
I'd like to share a trick I learned from the pro­
grammers who did our business software. 

Make the first line in your program a REMark 
statement containing your SAVE command. For 
example: 

10 REM SAVE 6, " INVENTORY",DSO 

or 

1 REM SAVE "INVENTORY",1.1 

Then, whenever you make a change you 
don't have to remember w here and how to save 
your program. Just LIST the first line, blank 
out everything before the SA VE command, and 
execute. It works equally well with tape or 
diskette . 

Linda Johnson 

Atari's Right Cartridge 
Aside from "Monkey Wrench" [a programmer's 
aid package from Eastern House Software], does 
anyone know of any cartridge that goes into the 
right slot on the Atari 800? Does Atari have any 
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plans to ever utilize this slot, or was it an idea 
that didn't pan out? 

Bill Lukeroth 

The problem with the right slot is that the A tari 400 
doesn't have one. Atari has evidently abandoned appli­
cations for the right slot since such an application could 
not be used on the 400. Atari is comm itted to supporting 
both machines equally . Also, because a full 16K can be 
put on the Left cartridge, it alone is enough space for 
most applications . 

Commodore Time 
I have a VlC-20. On several occasions I have at­
tempted to tally the amount of computer time 
utilized via the TI and TI$ functions. 

Could you explain first the purpose of TI? 
Can it be modified manually - set to zero? What 
does a printout of 1429292 mea n? What is its re­
lationship to realtime and Tl$? 

Secondly, is TI$ supported to count real time? 
If so, can you explain why 6 hrs. 31 mins . would 
show up on TI$ as 063639? 

Lastly, is there any way to maintain a cumula­
tive tally on the sys tem of aggregate "on-time"? 

D. L. Branam 

You can' tell Commodore computer's special time vari­
able, TI$, what time it is (or set it to zero so it can keep 
track of how long the system has been on) by treating it 
like an ordinary string variable. For exa111ple: 

Tl$= "033000" 

would let the cornputer know that it was 3:30. This can 
be done either from within a program or by just typing 
it in fro111 the keyboard in "direct mode." The string is 
arranged "HHMMSS" fqr the positions of hours, mi­
nutes, and seconds. It will take anything up to 240000 
hours and must include all six numbers, even if a zero 
is in the first position as in the example above. 

You can print out the time in a variety of ways. 
Here's one: 

?LEFf$ (T1$,2) "/"MID$ (T1$,3,2) "/"RIGHT$ (T1$,2 

or just: 
?Tl$ 

Tl is tlze numeric clock variable. It is set to zero 
when power is first turned on or when you reset the 
clock: TI$= "000000". The number in TI is counting 
time in 1/60ths of a second. To see Tl: 

10 ?"[HOME]" Tl: GOTO 10 

Six hours 31 minutes should be 063100 when Tl$ is 
printed out. 

Atari Memory Expansion Problems? 
I own an Atari 800 with 16K memory and am care­
ful about the quality of products ! buy for my com­
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puter. There seems to be a rumor going around 
about the 32K RAM memory board made to fit 
the 800 model. I've heard that adding this board 
can cause errors to occur in the computer's per­
formance. Please tell me if it's true and, if so, how 
or why it happens. 

Allen Levy 

We have heard of no problems related to the use of a 
32K board on an Atari 800. These expansion boards are 
not manufactured by Atari, but rather by third party 
vendors. The requirements of an Atari board are fa irly 
specific: they must not use too much power and they 
have to be fast enough (200 ns. or better). We haven't 
heard, though, of problems relating to expanding mem­
ory with these products . 

INPUT That Puts Anything In 
Here's an interesting Commodore input routine 
that I'd like to share with you. Ever notice that 
when you INPUT a string which has a comma or 
colon that the computer only takes in the part 
before the punctuation and then prints EXTRA 
IGNORED? 

Here's how to get around it. Say you want to 
INPUTC$: 
10 GOSUB1000:C$=B$ 
20 PRINTB$:END 
1000 B$="" 
1010 GETA$:IFA$=""THEN1010 
1020 PRINTA$; 
i030 IFA$=CHR$(13)THEN RETURN: REM 13 MEANS THE 

RETURN KEY WAS TYPED 
1040 B$=B$+A$ 
1050 GOTO 1010 

When you run this, you don't get the nqrmal 
question mark. Now you can put in anything you 
want, but don't use A$ or 8$ any place except in 
this subroutine. Whenever you want to put in a 
string, GOSUB to 1000 and, when you come back 
with RETURN, just let the string you're looking 
for (C$ in this example) be equal to 8$. 

George Trepal 

This INPUT routine is great for people who will want 
to use a computer program, but don't know about avoid­
ing commas, etc. Whatever they type, the program will 
take it in without stopping and going to an error message 
and then saying READY. It's also possible to use delete 
and insert to correct errors (but these "characters" will 
be included in the final string). 

To prove it, run this and type TEST the first time. 
Then, when the program ends, type: ?LEN(B$) lo see 
how long B$ is. You will get four as the answer. Now 
run it again and type TESX and then use the delete key 
to change the X back to a T. ?LEN(B$) will now give 
you a six because B$ still contains the X and a character 
for a delete. You don't notice these extra characters, 
though, because wizen B$ is PRINTed, it puts the X on 
the screen and then deletes X, replacing it with T. It 's 
too quick to see. C 



OU X, OU1" 
VIC-20• from Commodore is 
one great little computer. 
And it gets even better with 
DATA 20's easy to buy. easy 
to install, and easy to use 
enhancements. Here are four 

switches match yourVI 2 
to most popular printers. Tile 
DATA 20 interface comes with 
cable and connector, needs no 
assembly, and virtually 
troubleshoots installatfon for 

ways you can get new power 

and more sophisticated capabilities from your VIC .. . 


VIDEO PAK gives you a computer that outper­
forms systems costing twice as much. Plug our car­
tridge into your expansion port, and your display 
instantly goes to the industry-standard 24 lines, with 
a choice of 40 or 80 upper and lower-case characters. 
At the same time, you up your memory from 5K to 
20K or 70K, so you can handle more sophisticated 
functions-including most 8032 software. Our pack­
age also includes a terminal emulator and El screen 
print feature. VIDEO PAK is a must for word 
processing-and your key to increased performance 
on everything from games to spread sheets. 
Suggested retail is just $299. 95 including 16K-or 
$399.95 for 64K. 

PRINTER INTERFACE is simple, yet sophisti­
cated. Flexibility, continuous visual monitoring of the 
data transfer functions, and easy installation make 
this an exceptionally smart buy! A glance at the sta­
tus lights, and you know if the printer is hooked up, if 
the data buffer is full, and if data is being transmitted. 

Printer ln terf ace 

you. Suggested retail: $69:95 
EXPANSION CHASSIS lets you use 4 cartridges 

at once. Run a series of compatible memory. software, 
or game cartridges of any make. Just pop in any car­
tridge wit4 the standard 22-pin edge connector. And 
don't worry about your VIC-20 power supply-ol;ll' 
chassis protects it with a built-in 500ma fuse. 
Suggested retail: $64.95 

MEMORY CARTRIDGE boosts your brainpower 
to 20K. Here's an ideal first add-on for your VIC-20. 
And when DATA 20 gives you more memory. you can 
forget about headaches. Our cartridge is housed in a 
rugged plastic case and features 200ns RAM's for 
reliability. Suggested retail: $99.95 

Check out our AWESOME peripherals. Ask your 
computer dealer for a first-hand look at our extensive 
capabilities, high quality, and very reasonable prices. 
Or send $3.50 for a copy of our current catalog on 
VIC-20 compatibles. 

DATA20CORPORATION 
~30 I I MoulLon Pa rk way, Su i Le BI 0 , Laguna Hills, 
California 92653. 

DATA ­
CORPORATION ­

Price/ Performance Peripherals 

VI C-20 is a registered trademark of Commodore Computer Systems. 



Questions Beginners Ask 

Tom R. Halfhill, Features Editor 

Are you thinking about buying a computer for the first 
time, but don't know anything about computers? Or 
maybe you just pu rcliased a co111puter a11d are still baffled 
by what personal co111puting is all about. Starting this 
month, COMPUTE! will tackle some questions which 
we are 111ost frequently asked by beginners. 

Q: Which is the best computer to buy? 
A= The best one for your needs . 

Seriously, we're not trying to duck the ques­
tion . People ask us this all the time, in letters, 
telephone calls, and at computer shows we attend. 
We get th e feeling they are never really satisfied 
with our answers, since what they rea lly want to 
hear is something like, "Buy the Atapple ZX-20, 
it's definitely the best one ." Unfortunately, we 
cannot give such an answer. For one thing, since 
COMPUTE! covers many machines, the magazine 
must maintain objectivity. But more importantly, 
there is no one right answer. All the computer 
have their own strengths and weaknesses, and all 
computer buyers have - or should have- their 
own ideas of what they need in a computer. We 
think nea rly anybody who buys one of the major 
brands with a clea r idea of his or her needs will be 
satisified with the purchase. 

The key is to identify your needs and desires . 
If game-playing wi ll be a major use of your com­
puter, then color graphics and sound will be im­
portant fea tures . Someone primari ly interested in 
word processing may well have no need for either 
feature . 

If you've looked hard and long at the various 
computers in a certain price range and still can't 
decide between them, then perhaps the differ­
ences are too slight to matter anyway. Or maybe 
you should base your decision not on the 
hardware , but on the available software. If the 
computer will be used prit1"1arily for educational 
purposes, and you're attracted by a particular line 
of educational programs, you may lean toward 
the computer that those programs are designed 
to work on . The programs may not be compatible 
with or available for another machine. 

If you still think we are sidestepping the 
whole question, then consider th is: If one brand 
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of computer were clearly superior, and if we at 
COMPUTE! were in a position to know about it, 
then it s tands to reason that all of our editors 
would own that computer. But in fact, both at 
work and at home, we own and use many different 
computers. 'Nuff said? 

Q: What are PEEK and PO KE? 
A= PEEK and POKE are words (instructions to the 
computer to do something for you) in a compute r 
programming language known as BASIC (Begin­
ner's All-purpose Symbolic Instruction Code). 
BASIC is the standard language on home/per onal 
computers. PEEK and POKE allow you, as a 
programmer, to work directly with the computer's 
memory. 

PEEK allows you to examine the contents of 
a single memory location (known a a "byte"). 
Each memory location in a computer has a num­
bered addres , sort of lik houses in a city. In 
turn, each memory location stores a number which 
usually has something to do with the operation of 
the computer or a computer program. If you type 
PRINT PEEK (8502), the computer will PRINT on 
the creen the number s tored in that address. 
Therefore, PEEK is often used in programs to 
determine if a certain number is stored at a par­
ticular location, usua lly as a prelude to changing 
the number to achieve some desired result. 

POKE is the word that allows you to make 
those changes, to change numbers stored in loca­
tions in Random Access Memory (RAM)- that 
part of a computer's "user memory" which can 
be changed by the programmer. For example, if 
you type POKE 82,0, the number 0 will be s tored 
at memory location 82. POKEs can often change 
some facet of the computer's behavior. Since each 
model's memory is arranged differently, PEEKs 
and POKEs will not achieve the same resu lts on 
different computers (in the above example, POKE 
82,0 will make the left screen margin zero on an 
Atari). 

Q: What is a CONTROL key? 

A= A CONTROL key (often abbreviated CTRL) is 




OUR GAMES ARE WORLDS 

APART FROM THE ORDINARY. 


Games for the Apple and Atari computers. 

Gamesters everywhere are discovering the SERPENTINE and LABYRINTH. Or enjoy the live­
many worlds of Br0derbund's Apple and Atari ly pinball action of DAVID'S MIDNIGHT MAGIC. 
programs, and they're not going back to anything Trouble shooters will find plenty of targets with 
less. Because Br0derbund's entertainment soft­STAR BLA,ZER, while DUELING DIGITS will put 
ware offers pleasures and perils found nowhere your mind and reflexes to their ultimate test. 
else in the galaxy. So next time you're looking for new worlds 

Only Br0derbund can take you on a to conquer, remember Br0derbund. You'll find 
desperate rescue mission aboard CHOPLIFTER, the experience most extraordinary.
then give you a fast lesson in train robbing with 
TRACK ATTACK. Next, try battling the metamor­
phic maze and slithery monsters found only in Call or write for our free catalog. 

~ Broderbund Software 
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Br0derbund Software, Inc., 1938 Fourth Street, San Rafael, CA 94901, Tel: (415) 456-6424 
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a special key found on many computer keyboards . 
In effect, it works something like a SHIFT key . 
Just as a SHIFT key adds a function to a regular 
key - i.e., changes a lowercase letter to uppercase, 
or changes the "4" key to a dollar sign - the CO! ­
TROL key a lso is used in combi~ation with anothe r 
key to select an additiona l fundion or symbol. 

These functions and symbols vary among 
different models of computers. For example, hold­
ing down the CONTROL and "C" keys on an 
Apple II wi ll usually s top (or "break") a BASIC 
program w hich is running . CO TROI..-C on an 
Atari will print on the screen a small graphics 
character resembling the lower right corner of a 
box. On a Commodore VIC-20, CONTROLTC has 
no effect; another specia l key is used ins tead to 
p rint graphics symbols . The manual which comes 
with every computer exp lains the functions of its 
special keys . © 

TOLL FREE 
Subscription 
Order line 

800-334-0868 
In NC 919-275-9809 

NEW CBM-64 AND VIC-20 PRODUCTS 

*** CBM-64/VIC-20 PRINTER INTERFACE ~:-;;.:; 
Model MW-302 $ 11 9 .95 

This unit will interface your VIC-20 or CBM-64 to 
standard parallel printers such as Epson , Centronics. 
C. ltoh , and many others . Allows printing of full upper 
and lower case. 

Switches to select device addresses 4 through 7. Also 
select ASCII or PET ASCII and bit 8 output. 

./ _./" 36 pin connector on end of 2 foot cable. Compatible 
",k"" with most Centronics. Epson. etc. printers. 

MW 302 PRINTER INTERFACE 

* * * SYSTEM 310 *** $1195.00 
Consists of CBM-64, MX-80. Printer interface 

MW-302. and C2N cassette 
CCBM-64 sold separately for $595) 

*** DIGITAL TO ANALOG CONVERTER 
OR 8 CHANNEL ANALOG TO DIGITAL 
CONVERTER *** 
Model MW-304v $ 129 .95 

Allows your VIC or CBM to output analog signals 
or digitize up to 8 analog channels. 

MICRO WORLD ELECTRONIX INC 
6340 W. Mississippi Ave. 

Lakewood Colorado 80226 (303) 934-1973 




Computers And Society 

David D. Thornburg. Associate Editor 

The Computer As A Tool For Discovery 
The notion that the development of low-cost com­
puters is "revolutionary" is not a new one, but 
the word revolutionary is used so much that one 
is likely to dismiss it as pure advertising hype 
along with words like "new" and "improved." 
And yet those of us who have been involved with 
this industry since its inception are aware that the 
development of the personal computer is not, by 
itself, revolutionary just because it may bring 
computer technology into people's homes. 

"Revolutionary" is a special word - it implies 
that a technology or tool causes far-reaching 
changes in many aspects of our lives . 

The development of the steam engine was 
revolutionary; the development of steam cleaning 
for carpets was not. The development of the tele­
phone was revolutionary; the development of the ­
answering machine was not. The development of 
the airplane was revolutionary; the development 
of in-flight entertainment was not. 

Computer technology has had an impact that 
~eaches far beyond the world of the computer 
itself. Computer users in industry and academia 
have known this for many years. Now that the 
power of the computer has reached the home, 
can we expect that people will start thinking about 
their world differently? 

I think so. 
. The computer will help people to explore 
ideas that they wouldn't begin to explore if the 
computer hadn't given them the leverage to start 
thinking about them. 

Beauty And Practicality 
As an example c;if this, let's explore the develop­
ment of a new field of mathematics called "fractal 
geometry." I have touched on this branch of 
mathematics in the "Friends of the Turtle" column 
a ~ew ti~es. I am intrigued by it because it deals 
~1th topics of considerable beauty and practical 
interest. Its seeds were planted a hundred years 
ago, but it was only after the development of the 
computer that anyone was able to begin to advance 
this field beyond the crudest level. 

! re~lize the risk of illustrating a computer 
app~cation based on mathemetics, since it tends 
to re~forc~ the erroneous concept that computers 
are pnmarily mathematicians' tools. The only 

reason for pursuing this example is because it is 
an interesting story in its own right. 

In the late 1800s mathematicians were ex­
ploring some questions tha t went to the very 
foundations of geometry. One question of interest 
was if one could construct a curve that would fill 
a plane. At first thought, the idea of filling a two­
dimensional surface with a curve made from a 
one-dimensional line is as absurd as asking for a 
roll of optically flat steel, or asking how many 
angels can dance on the head of a pin. 

To the Italian mathematician Guiseppe Pea no, 
this was a most intriguing question. In 1890 he 
published a proof that space-filling curves were, 
in fact, possible - that one could construct a curve 
that has the dimension of a surface. While this 
proof attracted the attention of several other 
mathematicians, the bulk of the academic com­
munity abhorred the thought of such "ill­
behaved" curves. 

In 1904 Helge von Koch continued the pursuit 
o~ strange types of functions by publishing the 
discovery of the "snowflake" curve. This curve is 
created by preparing successive generations from 
a simple motif. The rule to be followed is that 
each new generation is made by replacing each 
straight line in the previous generation with a 
copy of the motif itself. 
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If this process is carried on to infinity, one 
gets a ve ry strange curve indeed . First, the curve 
is everywhere bumpy - there are no smooth re­
gio~s . Second, even though the curve has clearly 
defined boundaries, it has infinite length. Third, 
the cu rve has a "dimension" that is intermediate 
between that of a line and a surface. To mathemati­
cians of the ea rly twentieth century, this curve 
was monstrous . To the contemporary mathemati­
cian Benoit Mandelbrot, it represented the need 
for a new field of mathematics, to be ca lled fractal 
geometry. 

The history and development of this field is 
beautifully illustrated in Mandelbrot's new book, 
The Fractal Geometry of Na ture (W. H. Freeman, 
San Francisco). Through the pages of this richly 
illustrated volume, the reader is treated to a new 
way of thinking about geometry and nature . 

For example, if you want to model a coastline, 
you are far better off to use a fractal curve than a 
smooth approximation, simply because coastlines 
are not smooth . Coastal lengths depend on the 
ability of the measuring s tick to follow the nooks 
and crannies along the way. A coarse measuring 
stick gives a result corresponding to an early gen­
eration of a fractal curve. As the length of the 
measuring stick gets smaller, the total measured 
length of a coastline grows ever larger. This is 
also true for fractal curves. 

Where does the computer fit in all of this? 
The notion of defining a curve in te rms of itself 
may challenge the imagination, but it has a simple 
implementation in computer programming called 
recursion. Furthermore, the speed and accuracy 
with w hich computer-driven plotters can graph 
the various s tages of curves free the mathematician 
to study their properties without being bogged 
down in drafting. 

Computer graphics plays another pivotal role 
in the practical application of fractal geometry as 
well, since it is the tool that allows the creation of 
the simulated landscapes seen in movies such as 
Star Trek II. This practical application of a branch 
of mathematics would not have been possible 
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were it not for the compute r. 
Those of you who read "Friends of the Turtle" 

know that fractal curves can be created on home 
computer systems using turtle graphics. Their 
e~pression in languages such as Logo is quite 
simple, and Mandelbrot's book provides hundreds 
of challenges for the interested programmer. 

It is important to keep the role of the computer 
in perspective. The reason that these curves were 
not explored in depth in the early 1900s is that 
there was no appropria te tool to aid in thei r ex­
ploration. Now that the computer has made the 
study of fracta ls accessible to millions of people, 
one can expect the field to advance rapidly. 

I Call It Kring 
I saw a T-shirt that carried the message: "Recur­
sion is a way of expressing the infinite in finite 
guise." My friend Sam Savage (the computer 
scientist/ma thematician that invented the jigsaw 
puzzle called "Shmuzzles") likes to play with the 
infinite recursively. While I have used Logo to 
tinker with the latest of his ideas, you may wish 
to implement them mechanically. 

Consider The Kite 
Your normal ga rden 
variety kite is on the 
end of a string that 
droops gracefully in 
an arc. 

/ /Th;s ;, fine for garden ' 
--- varie ty kite fliers, but suppose 

you wa nted to make the s tring 
I \ straighter. One way to / 

accomplish this would be to add a ,,/ 
second kite in the middle 
of the string. Because \) 
each kite would carry 1 
less weight, they would ,_ _,..,....,,/· 
each be smaller. "'~ 

/\
But we sti ll have some 
droop in the string, j

so we can add two I 

more kites . r And two more ... 

JJv 



If you're ready to learn intermediate BASIC programming 

STEP BY STEP TWO 

IS READY FORYOUI 


In Each 

Parentheses, 

Choose One: 

If you're one of the 

(happy, smart. ecstatic) 
thousands who 
learned (quickly. 
clearly, non-boringly) 
to use their APPLE 
computers with our 
beginners' BASIC 
tutorial, The New 
Step By Step, then 
we (know. believe, 
swear) that Step By 
Step Two is ready to (ease. breeze. 
squeeze) you into the (advanced. inter· 
mediate. grown-up) world of PEEK and 
POKE, hexidecimal numbers, concaten ­
ations, and (much much. much) more. 

On the other (hand. foot) if you didn't 
(grow with. thrill to, involve the whole 
family in) the PD! (learning. hands·on. 
fun) experience, here's what you missed: 
·Teaching techniques that teach ~ 
· Involvement you enjoy 
· Sounds that spur you on 
· Graphics that simplify 

the complex 
· Animation that makes 

this tutorial a stimulating 
experience. 

· A friendly voice that guides 
you to course completion 

The Step By Step Two program 
works this way: 
· the computer program sets up screen 

displays or sample programs for you. 

· the cassette voice 
tells you what's 
happening. 

·you (deal with, 
figure out. guess at) 
the answer. 

·the computer 
(praises. pans) your 
work. 

·you (peruse. plunge 
into, practice in) the 
Work Book. 

· after each lesson, 
you're (quizzed. 

queried. questioned). 
·you're then (prepared. practiced. 

primed) for the next lesson. 
· the final exam reveals all (superstars, 
slackers). 

There's lots to learn in Step By 
Step Two: 
· PEEK & POKE · CHR$ and ASC 
· Default values functions 
· Memory map · control 
: CALL program characters 
· · . ASCII codes · RAM vs ROM 

~:. · hexidecimal numbers 
: . ·-;~~ · machine monitor 

: · 	 · string logic 
· string arrays 
· high resolution graphics 
· screen memory 

But don't take our (word, 
words, wordiness) about how 

(good. great. grand) the Step By Step 

· Apple is a trademark of Apple Computer Corp 

method is. Listen to our (critics. 
reviewers. friends) : 

"If you want to learn BASIC or 
would like a little guidance and encour· 
agement added to what you already 
know, then the way to go is Step By 
Step." -Softalk 

'The Step By Step approach is the 
next best thing to having an experienced 
programmer by your side ... Step By 
Step is a superb example of a successful 
blend of various media. The teaching 
principles are sound, the execution is 
virtually flawless , and the whole 
thing works." - Popular Computing. 

If you want to move ahead in BASIC 
programming, the next (simple, logical. 
shrewd) step is Step By Step Two. 

Step By Step Two is available at fine 
retail stores or direct from POI for 
$89.95 plus $3.00 shipping and 
handling. (The package includes back­
up discs.) 

P.S. If you've yet to take your first 
step into BASIC, it's time to get The 
New Step By Step! Same great tutorial 
techniques, for $79.95 plus $3.00 
shipping and handling. 

Iii 	Program Design. Inc . 
11 ldar Court 
Greenwich. CT. 06830 
203-661-8799 



I 

And so on, reducing the 
area of each kite and 
placing them closer and 

closer together. 

If we keep repea ting this process, 
we will end up with a substance I call kring ­
a combination kite/string tha t rises / 
s traight up in the air as it is I 
unfurled . 

I 
/ 


ow that's revolutiona ry! 

AREN'T YOU LUCKY 

GAME DESIGNERS 


THE MIRACLE OF CREATION 

CAN BE YOURS 

INTRODUCING AGAME DEVELOPMENT 
SYSTEM FOR THE ATARI® VCS 

We call it the FROB™ and we supply you with just 

about everything you need .• 


You ge t an Apple<!' accessory printed circuit board 
and an in-circuit emulation cable and two cart ridge 
adapters and a diskette full of software subroutines 
and a user'3 guide to the sys tem and a subscription 
to the FROBBER™newsletter and a one-year sof t­
wa re update service and licensing support for your 

ga me concepts. 

We call It the FROB 
If yuu want to know more, ca ll 408-429-1552 o r write 
to : FROBCO. a Div . of T ri-Comp Po lytech nical. Inc. 
P .O . Box 2780 . Santa Cruz. CA 95063 
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Tom R Halfhil l, Features Editor 

Synthesized computer music is a recent development, 
but inventors have been working on "synthesizers" for 
decades . Today's home computers and microchips are 
now starting to open a new world of music and sound 
for everyone. 

Hal Chamberlin, a leading authority on com­
puterized music, remembers the days when ad­
venturesome programmers used transistor radios 
and even line printers to squeeze music from their 
early computers. 

"People used to tune a little AM radio to an 
open frequency and hold it next to their spacebars 
and listen to the sound of [program] loops," recalls 
Chamberlin, vice president of engineering for 
Micro Technology Unlimited in Raleigh, North 
Carolina. 

The method worked because pulses flowing 
through the computer's logic circuits would emit 
radio frequencies which "leaked" from the com­
puter into the radio's receiver. The programmers 
on these early IBMs - fiddling around when the 
boss wasn't looking - soon learned they could 
play different notes and tones by writing little 
machine language programs with carefully timed 
loops. 

"They even used to make music by 'playing' 
the printer," says Chamberlin. "They found out 
they could control the little hammers in the print­
head with a machine language program. So they 
wrote programs to fire the printhead hammers in 
a certain pattern to create rhythms. 

"Of course," he adds, "it wasn't so great on 
the printheads." 

Such experiments seem crude, even quaint, 
in this day of computerized music synthesis and 
home computers with built-in, multiple-voice 
sound synthesizers on a chip. But these early 
efforts illustrate that today's "modern" sound 
devices are really the result of years of research, 
inventing, and just plain fooling around. 

In fact, people have been working on sound 
synthesizers since the 19th ce~tury . And ~lthou~h 
today's computerized synthesizers seem incredi­
bly advanced in comparison, the leading ex­
perimenters in the field believe electronic music is 
only starting to make itself heard. 
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Telharmoniums, Theremins, And 
Rhythm icons 
The first music "synthesizer" was built between 
1896 and 1906 by American inventor Thaddeus 
Cahill. He called it a "Telharmonium." The Telhar­
monium is to modern synthesizers what E IAC 
is to modern computers. The Telharmonium 
weighed more than 200 tons, and moving it to 
New York from Cahill's lab required several rail­
road flatcars . 

Since the Telharmonium was a pre-electronic 
instrument, it functioned by means of electric 
drive motors, pulleys, belts, and gears. Yet it was 
similar in basic concept to today's synthesizers . It 
was polyphonic (as opposed to monophonic), mean­
ing it could play more than one note at a time and 
thus create chords. It was equipped with a stan­
dard music keyboard, but the controls were so 
complicated that it took two people to play the 
thing. 

The loudspeakers worked mechanically, and 
the machinery required to generate enough cur­
rent to drive the speakers was so noisy that part 
of the Telharmonium had to be housed separately 
from the listening room . Unfortunately, after ten 
years of Cahill's work, the Telharmonium was a 
commercial failure. 

For one thing, it was obsolete soon after it 
was finished. The diode tube was invented in 
1904, followed by the triode tube in 1915, which 
made electronic amplifiers possible. It wasn' t long 
before tube-powered electronic instruments began 
appearing. 

The most successfu l of these was an instru­
ment invented between 1920 and 1924 by Leon 
Theremin, originally called an "Etherophone" or 
"Thereminovox" but now known simply as a 
"Theremin." This odd instrument was played 
without being touched - the musician passed his 
or her hands through the air near two antennas 
which controlled the pitch and volume. To say 
the least, this made a Theremin very hard to play, 
since there were no pre-defined notes like the 
keys on a piano or the frets on a guitar. Still, There­
mins became popular in the late 1920s. 

Leon Theremin invented another electronic 
instrument in 1931- the "Rhythmicon," the first 
electronic rhythm instrument. The Rhythmicon 
was quite sophisticated with features which have 
appeared on rhythm synthesizers only recently. 







Quantum Data, Inc. (QDI) produces two (2) 40/80 Video cartridges, the 

40/ 80 Video Combo Cartridge with 16K basic user memory, and the 40/80 Video 

Cartridge which does not contain memory. 


The 40/ 80 Video Cartridge and Video Combo Cartridge is the means to 

upgrade the VIC-20 computer to a 40 x 24 or an 80 x 24 character display which 

provides a wealth of new uses for the VIC-20. With the appropriate software, 

you can now accomplish quality word processing and various business functions 

that previously were very difficult to achieve with only the VIC's standard 22 

character video display. 


• Features a high quality 8 x 8 dot matrix 
• Character-by-character reverse video attributes allowing adjacent charac­

ters to have different attributes. 
• Black & White composite video (6545 controller does not support color) . 

The Black & White composite video output has the same connector as the 
VIC video output, 5 pin DIN jack. 

•Includes two character sets: The ANSI standard 7-bit character set and 
the Commodore character set. The ASCII character set features all of the 
standard lower-case and upper-case letters, symbols and numbers. The 
character set is contained in a standard 2716 EPROM. It is used most often 
to allow the 40/ 80 column cartridge to display all of the Block Graphics 
supported by the VIC-20. 

• Cannot be used with abbreviated commands nor does it support multiple 
line wrap around. · 

• Operates in VIC-20 Block Graphic mode. 
• Features lower-case dot descenders. 
•All features are accessible through BASIC using POKE commands (screen 

memory resides at $B800 through $8FFF). 
• Contains 2K of CMOS internal video RAM; no system RAM is used by the 

Video Cartridge . 
• Plugs directl y into the VIC-20 memory expansion port or a Mini-Mother 

or Maxi-Mother board. 
• Is small in size: 6Y2 x 4Y2 inches encased. 

The 40 character mode may be easily viewed on most standard TV sets 
but a monitor is required for the 80 column mode to provide the necessary addi­
tional resolution. 

Video Combo $31995 

Video Cartridge $21995 

iii	QUANTUM 
DATA. INC. 
Suite A, Box 285, 14252 Culver Dr.• Irvine, CA 92714 • 714/966-6553 

"--'-===---' Visa & MasterCard are accepted. Above prices retail in U.S. dollars. Shif)ping and handling not included. 



The most popular electronic instrument of 
the pas t half-century was invented in 1935 by 
Laurens Hammond - the Hammond organ, still 
widely used . 

But although these devices were electronic 
i11 stnn11e11ts, music historians trace the origin of 
electronic 11111sic back to Paris in 1947-48. Acoustical 
engineer Pierre Schaeffer and composer Pierre 
Henry began experimenting with new sounds by 
using electronic filtering, speed changes on tape 
recorders, and other manipulatio n tricks done in 
studios. Their technique became known as 11111siq 11e 
concrete, and was quickly picked up by tinkerers 
elsewhere. By 1952, the first concert of electronic 
music was sponsored by Columbia University at 
the New York Museum of Modern Art. 

The problem with these techniques was that 
it took many hours of tedious tape splicing and 
other tricks to produce only a few brief minutes of 
sound . And musicians couldn't even hear the 
result until they were done. That's why there 
was a lot of interest during the late '50s and early 
'60s in instruments which could produce electronic 
music directly. Even the old Theremins from the 
'20s - updated with transistors - were resurrected . 

Toward A New Form Of Music 
Robert A. Moog - whose name is virtually 
synonymous with sound synthesis - was se lling 
kits for transistorized Theremins in the ea rl y '60s 
when he was in pired to invent his own electronic 
instrument. The result was the Moog Synthesizer, 
first built in the summer of 1964. 

Although recognized by electronic musicians 
as an important development, the Moog Synthe­
sizer was practically unknown to the ge nera l pub­
lic until a few years later, when it was featured on 
a record album entitled Switclied-011 Bncli. The 
album was a coll ection of Bach compositions per­
formed entirely on a Moog Synthesizer by musi­
cian Walter Carlos. Almost instantly, Switclied-011 
Bncli catapulted up the charts like a pop record, 
and became the biggest-selling classical record of 
all time. It was especially popular with teen-agers, 
who astounded their parents by playing electronic 
Bach along with their Beatles and Rolling Stones 
records. 

However, a few classical music devotees, 
stunned by the album's popularity, dismissed the 
electronic interpretations as "artificial." Some 
critics, although they are decreasing in number, 
a rgue that music which is synth~~i~ed by purely 
electronic means is somehow art1fioal or unnatural 
when compared to conventional instruments . . 

Today, Moog counters these arguments with: 
"The fact is, you don' t find musical instruments 
in nature . The only 'natural' musical instrument 
is a human voice. The fact that a synthesizer pro­
duces its music by electronic means doesn't mean 
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it' s 'artificial' in any sense . It' s no more artificial 
than taking a bunch of wood and gluing it together 
into a box and stretching some strings over it to 
produce sounds." 

Electronic musicians, of course, never had 
any doubt that their instruments deserved equal 
billing with violins and woodwinds. In fact, years 
ago they recognized synthesizers as a rare histo ri­
cal opportunity to open a new world in music. 
Although synthesizers are often used to mimic 
"conventional" ins truments, the most exci ting 
electronic music takes advantage of the synthe­
sizer's power to create totally new sounds. This 
provides the possibility of entirely new forms of 
music. 

For example, wou ld rock 'n' roll have hap­
pened without electric guitars? Did the inve ntion 
of a musical instrument with a totally fresh sound 
spur the rise of a new genre of music? For the 
members of a whole generation, rock has become 
the dominant musical style. Synthesizers are now 
used in virtually every form of music, but even 
Moog isn't sure if they will "liberate" themselves 
and spark a new form which could replace rock. 
"Musicians are moving in so many different di­
rections these days that it' s hard to say if a new 
musical form will emerge." 

It may be too early yet for the birth of a 
dominant musical form based on synthesizers, 
since the instruments themselves are changing so 
rapidly. Not only a re they advancing technologi­
cally almost day by day, but the rising use of micro­
chips is just beginning to make them affordable 
for everyone. To return to the rock 'n' roll analogy, 
it would have been difficult for the teen-age groups 
of the '50s and '60s to arise if electric guitar had 
cost thousands of dollars. Or if radical new ad­
vances were constantly rendering three-yea r-old 
guitars obsolete. 

Synthesizers, on the other hand, are sti ll pas­
sing through important phases in their deve lop­
ment. Moog foresees a trend away from ana log 
sound synthesis to digital, or at least to digitally 
controlled analog instruments . "There's so much 
more you can do with digital sound synthesis, 
especially in small keyboard instruments like the 
little Casios or Yamahas you can buy very 
inexpensively." 

About a year ago, Moog set up a new com­
pany - Big Briar, Inc. - and relocated to a small 
town in rural North Carolina to work on such 
developments. Among his frequently used tools, 
he says, is an Apple II microcomputer . Mindful of 
the baffling array of controls on modern synthe­
sizers, he's experimenting with new types of con­
trol devices aimed at making synthesizers easier 
to play. But he warns that the complex instruments 
will never be a cinch. 

"Musical instruments will never be easy to 
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VlC-20C!> The Wonder Computer of the 1980's. Less than $300. One heckuva lot of fun. But if you're using your VlC-20 strictly for 
recreation and fun. we at Micro-Systems think you're notgetting your money's worth. Because we've designed the Micro-Systems 
IEEE-488 Cartridge which allows you to interface VIC and CBM 64 to all existing Commodore IEEE peripherals (8050, 4040, 2031. 
and printers). In addition, we've designed the RS-232 Interface board to aliow the VlC-20 and CBM 64 to communicate with 
various serial devices such as printers, modems, and other systems-NOT JUST A BUFFER DRIVER.Also available is Micro-Systems 
Modem for the VlC-20 and CBM 64 which allows your computer to utilize auto-dial and auto-answer control over the 
communication process. If you need to access more than one cartridge in your VIC-20 expansion port, we have the solution. The 
V-Expander Is now available with 3 or 6 additional expansion ports. The 6-slot V-Expander Is switch selectable. 

CIE Cartridge [IEEE-488] ___ 

VIE Cartridge [IEEE-488] 

C-232 RS-232 C64 lnterface_
 
V-232 RS-232 VIC Interface _ _ 

V-Modem 

V-Expander [3-slot] 

V-Expander (6-slot] 

VIC-1210 3K Expansion 

V8K RAM Expansion 

V16K RAM Expanslo[1 

V24K RAM Expansion 


$ 99.95 
$ 79.95 
S 45.00 
$ 45.00 
$ 129.00 
$ 49.95 
$ 85.00 
$ 35.00 
$ 49.95 
$ 95.00 
$ 149.00 

Available from Micro-Systems 

VIC-20 Color Computer ___ $ 195.00 
VIC-1541 Single Disk Drive__$475.00 
VIC-1525 Graphic Printer __$345.00 
VAC-Audio Cassette Interface_$ 29.95 
VMC/CMC-VIC & C64 

Monitor Cables $ 19.95 
Joy Stick [Arcade ~ualityj _ _ $ 29.95 

VTE/CTE-Terminal Communicator 
program for VIC and C64 

Cassette·_ ______$ 10.00 

Diskette $ 15.00 
VT 40-VIC 40 Col Terminal 
Communicator Cartridge __$ 65.00 
Super Expander $ 65.00 
Programmers Aid Cartridge_$ 55.00 
VICMON Machine Language 
Monitor. $ 55.00 
ln~o to Basic Programming__$ 24.95 

~---------- IMMEDIATEDEUVERY----------:i
I ~s. Please send me: Your Name 

1 M~ I
I I
Ci1y State Zip 

payment method: Check 0 Card-Exp. Date 

Master Card # _____________ ___
I 1 
Visa# 

I American Express# _______________ 1 
__________ ....JU------------~~ _ I 

Micro-Systems • 2554 Southwell • Dallas, Texas 75229 • (214) 484-7836 
1/legisteredlrademorl< of Commodofe Int. 



play," he says. "If it's too easy to play, most musi­
cians would say it's not a musical instrument, 
because you usually can't do much with an in­
strument that's 'easy to play.' It has too many 
limitations." 

Still, as synthesizers get easier to manage 
and less expensive, they become more accessible 
to the average musicia n - and the reby more widely 
heard and appreciated by music bs teners. Pop 
music historians may recognize this trend as the 
sa me sort of breeding ground for rock created by 
45 rpm records in the '50s. 

SID: Synthesizer On A Chip 
One important way in which synthesizers are 
becoming accessible to people is within home 
computers. Virtually eve ry new model introduced 
in recent years has featured more sophisticated 
sound capabilities. 

· Unfortunately, up to now, the ound 
capabilities have a ttrac ted less attention than the 
often more glamorous feature: graphics. 

"Well, in terms of the human senses, sound 
inherently takes a backsea t to sight," notes Frank 
Covitz, a ew Jersey research scientist whose 
sideline is computer music. "Sight is the more 
importa nt sense, so compute r grap hics naturally 
gets more attention." 

For instance, very little has been written on 
the Atari computer' s sound capabilities, although 
the built-in fou r-voice sound chip has represented 
the s tate-of-the-art in home computers for the last 
couple of years. Almost all the attention has been 
focused on the Atari' gra phics. Perhaps this will 
change now that a computer with even more ad­
vanced sound has appeared on the market - the 
Commodore 64 with its SID (Sound Interface De­
vice) chip. 

The new SID chip is generating lots of interest 
among computer music enthusiasts. It may well 
be a he rald of the sound capabilities of tomorrow' s 
home computers. "l think machines of that class 
[home computers such as the 64] in the future 
will be expected to have sound chips, just as they 
are expected to ha ve the BASIC built into them 
now," says Chamberlin, the MTU engineer. "For 
one thing, the sound chips are relatively cheap in 
large quantities, so the re's no real reason not to." 

SID is a hybrid digital/analog device with 
progra mmable attack, decay, susta in, and release 
for each of its three voices, a maste r volume con­
trol, a choice of four waveforms, 16-bit frequency 
resolution over a rtine-octave range, and pro­
grammable high-, low-, band-, and notch-pass 
filters. 

"The SID chip is basically a synthesizer on a 
chip," says its designer, Bob Yannes. "I played 
with synthesizers for years, so I'm quite familiar 
with them. I tried to put it all on a chip with the 
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SID chip." 
Yannes designed SID while an engineer for 

MOS Technology, which is owned by Commo­
dore. He recently left Commodore to form his 
own company, Peripheral Visions, Inc . Although 
he won't say for sure what new products hi s com­
pany will introduce, it seems bkely that com­
puterized sound devices will be among them . He 
says chips such as SID are the key. 

"There's no reason we can't take music sys­
tems being sold now for $4000 and bring them 
out for consumers for around $400 or $500- a ten 
to one cost reduction. I consider the [Commodore] 
64 to be only the first s tep . In the fuhue I'd like to 
see something totally digital. I think that's the 
way to go .... l pretty much got the features that I 
wanted out of the SID chip in the 64, but not the 
performance I wanted. But now that I've done it 
once, I think I have a better idea about how to go 
about it nex t time." 

Yannes says he was give n specifications by 
Commodore only to develop a "sound chip," and 
then he decided to make it as much like a synthe­
sizer as possible. But he had to work within the 
limitations of marketing consid~rations . For ex­
ample, a lthough SID a llows each voice's enve lope 
to be individually programmed, a ll three voices 
share the same volume control. 

"I had to put separate envelope controls for 
each oscillator [voice] into the SID chip in order to 
sa tisfy the video game/sound effects marketi ng 
demand . If I had my way, the three oscillators 
would work in unison to create one voice. Any­
way, that' s why there' re separate envelope con­
trols for each oscillator but only one peak 
amplitude [volume] control - it was designed to 
function as one voice. You coul vary the attack 
of the different oscillators, for example, to get a 
brassy sort of sound that way." 

But Yannes bestowed SID with yet another 
feature to compensate for this limitation - an input 
line. It' s possible to feed a n outside sound source 
into a computer equipped with SID, process it 
through the chip's filters and volume controls, 
and output the extra source as a "fourth voice" in 
accompaniment with SID's regular three voices. 
In the case of the Commodore 64, for insta nce, 
the outside source would be routed through the 
RF modulator to the TV speaker - or a stereo 
system . 

What kind of outside sources can be fed into 
SID? "You name it," says Yannes. "Tape re­
corders, radios, electric guitars, even ano ther SID 
chip." 

Note that last item: another SID chip . "One 
thing I thought you might be able to do is cha in a 
bunch of SID chips together to get even bette r 
sound, without having to use external hardware, " 
explains Yannes. "I designed the SID chip as a 
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standard 6502 peripheral chip with all the proper 
bus signals. You could put some SID chips in a 
cartridge and plug it into the 64, or the VIC-20, or 
the Atari - any 6502, 6809, or even 68000 system, 
even the Radio Shack Color Computer. It only 
requires 32 address locations, and the chips are 
pretty cheap, so there's not much to stop you." 

It's an exciting prospect, but Commodore 
controls the SID chip, not Yannes. And for now, 
Commodore needs vi rtually all the SID chips it 
can make to meet demand for the new 64, plus 
the upcoming Max Machine, P Series, B Series, 
and BX Series computers soon to hit the market. 

StiU, a few SID chips have reached priva te 
hands, and the results a re fulfilling their creator's 
hopes. 

The Synthesizers Of Tomorrow 
Chamberlin, the MTU engineer, got four SID chips 
from his friend, Yannes. Chamberlin used them 
to make a prototype sound board for the MTU-130, 
a high-end personal computer for w hich he de­
signed most of the circuitry. He then passed the 
board and SID chips along to another friend, Frank 
Covitz, the New Jersey resea rch scientist. Covitz 
added four more SID chips.to the board, for a 
total of 24 individually programmable voices. The 
board is plugged into an MTU-130 equipped with 
an organ keyboard w hich, in turn, is controlled 
by its own 6502 microprocessor. 

The ins trument made its first public appea r­
ance recently when Covitz's son, Philip, gave a 
performance at the Personal Computer in the 
Arts Festival in Philadelphia. 

Ironica lly, Covitz says he didn't play his own 
invention at the festiva l because he's not a good 
enough musician. But he's wo rking on software 
which not only will exploit the instrument' s 
souped-up capabilities, but which also will make 
it playable by mediocre musicians. This is called 
11011- rea lt i111e playing. 

Musical instruments a re usually played in 
what's known as realtime: the music is heard in­
stantaneously as the musician plays the instru­
ment. When an instrument is played in non­
realtime, the keying of notes is a separate event 
from the playing of the music. Notes are entered 
(the computer instrument is programmed), and 
then played back (the program is run) . 

An example of this on home computers is the 
Atari Mu sic Composer cartridge. Essentially, it does 
for music composition what word processing does 
for writing. Notes are entered on the computer 
keyboard and plotted on s taffs drawn on the 
screen. The notes, measures, and phrases can be 
edited and arranged at will, then played back at 
the touch of a key. Similar composition programs 
are available for other personal computers. 

"One of the things that computers can do is 
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change music from a physical endeavor to a pro­
gramming endeavor," says Chamberlin. "That' s 
one of the reasons why I got into computer music 
- my total lack of dexterity. Even if you're a total 
butterfingers like me, you can experiment with 
computer music ." 

Covitz is striving to push the concept even 
further. He's added four special keys to his pro­
totype board: Record, Play, Fast Forward, and 
Rewind . But don't mistake it for a conventional 
tape recorder - the keys a re similar in function, 
but not in method . 

When the Record button is pressed , the com­
puter will "remember" whatever music is played. 
But no recording tape is involved . Instead, each 
keypress on the orga n keyboard generates infor­
mation coded in four by tes: which key was 
pressed, the velocity (how hard the no te was 
played), and the exact moment the key was 
pressed, accurate to a split-second . Another four 
by tes of information are generated when the key 
is released , for a total of eight by tes pe r note. All 
this information is stored in memory so the music 
can be reconstructed later. 

After a musica l part is "recorded," the Play 
button ca n be used to play it back - in accompani­
ment with a matching musical part played by the 
musicia n on the organ keyboard. And this duet, 
in turn, can be " recorded" in memory by a second 
unit. Using jus t two of these " memory recorders," 
the process can be repea ted again and again, lay­
ering sound upon sound . 

While the same thing can be done with con­
ventional tape recorders, the sound would de­
teriora te with each generation of re-reco rdi ng. 
Tape hiss and other defects would soon overcome 
the music. But since Covitz's instrument "records" 
the sound digitally, there is no degrada tion what­
soever. Beyond that, the music can be "edited." 
If a note is missed , the musician can correct it by 
rewriting the correct values into memory. 

"This is what I see as the ultimate system, " 
says Covitz . "Right now, this softwar doesn' t 
exist anywhere except in my mind . I'm in the 
process of working on thi s now, and it's all being 
done in machine language." 

The brief his tory of home computing - and 
indeed, home computing itself - indicates that 
advanced technology eventually works its way 
down to the personal level. It's not hard to envi­
sion the day when plug-in organ keyboards and 
cartridges with add-on synthesizer chips will 
transform home computers into the kind of in­
struments Covitz is experimenting with now. 

"Seeing what the SID chip can do, and do 
digitally, I expect you'll see an explosion of that 
sort of thing," says Covitz. "There has to be. It 
doesn't require very much hardware . There defi­
nitely will be an explosion in complexity. " © 
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Part I: 


Writing Transportable 

BASIC 


Edward T Ordman 

Deportment o Mathematica Sciences 


Memphis S ote University 


If you think your programs 111ig'1t ever be used 
on another co111puter with a different dialect of BASIC ­
the suggestions in this two-part article can go a long 
way towards easing the transition . This month the 
author covers docu111e11tatio11, vocabulary, and reada­
bility . Tire article co11c/11des 11exl 111011th with an over­
view of highly 111achi11e-se11sitive issues such as input­
output and graphics. 

So you finally got your own computer. Unfortu­
nately, it is not the same model you had at school. 
Or you've arrived at high school or college and 
the computer there is not the same one that your 
junior high school or high school had . What are 
you going to do with all the programs you have 
accumulated? My own school has just bought 
several of the new IBM Personal Computers - but 
most of the programs we have on hand were writ­
ten for a mai nframe or for our OSI microcom­
puters. Come to think of it, we are changing main­
frames next semester, too! 

Of course, all of these machines have a version 
of BASIC. (Some of them, in fact, have several 
versions of BASIC.) But, as is clear to anyone who 
has read a program written in Apple BASIC and 
wished he could run it on his Atari (or PET or 
TRS-80 or ... ), all BASIC interpreters are not the 
same. 

What is the solution? There is no ideal solu­
tion, for all cases. Some published programs are 
difficult to convert from one dialect to another. 
We can, however, in writing programs for our­
selves, for friends, and perhaps even for publica­
tion, try to make our programs transportable. That 
is, we can write the programs so that they can be 
adapted to another machine with a minimum of 
difficulty. 

Self-documenting 
A program is easily transportable from one 
machine to another if it can be entered and run in 
the second machine with no substantial rewriting 
- certainly no changes in the underlying logic or 

algorithms - and a minimum of minor changes. 
The program should be self-explanatory so that it 
can be rewritten without knowledge of the original 
machine - a knowledge of the machine we are 
rewriting it for should be enough. 

I have one fairly complex simulation program 
that was first written about 12 years ago for a PDP­
8. It has since been rewritten, by me or by others, 
for S-100 bus machines in CBASIC, Apple, TRS-80, 
IBM Personal Computers and IBM 370's, Xerox 
Sigma 9, PDP-11, and enough other machines 
that I have lost count. I suspect that it would have 
been forgotten after the second or third transpor­
tation to a new machine, if it had not been written 
so that it was usually just a matter of typing it in 
again. 

I shou ld warn you at the outset that all this 
article considers is how to write the BASIC pro­
gram. It does not address the problems of getting 
a program from one machine to another without 
having to key it in again. Increasingly, it is possible 
to connect the two computers over a phone line, 
directly or via one of the dial-up timesharing ser­
vices, and move the program as a text file to avoid 
retyping. Nevertheless, the focus of this article is 
transportable progra111111i11g techniques. 

What can you do, when writing a program, 
to make it easily transportable? We will divide the 
strategy into five main parts: 1) minimal vocabu­
lary; 2) in-program readability; 3) formal struc­
turing; 4) careful attention to input-output; and 5) 
limited graphics . 

Minimal Vocabulary 
First, let's consider the question of vocabulary ­
what features of BASIC we should use. Appar­
ent_ly, whenever a company produces a new com­
puter or a new version of BASIC, it feels compelled 
to add features not found in anyone else's BASIC. 
Often these features are convenient and may make 
programming for that machine easier. However, 
they make transporting a program much harder. 
If at all possible, such features should be avoided 
when writing with transportability in mind . 
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If we must use special features, they should 
be isolated in a subroutine near the end of the 
program and clearly labelled. The main program 
should stick to features found in virtually all ver­
sions of BASIC. This does not mean that string 
handling must be restricted to the limitations of 
Radio Shack Level 1 BASIC, which is an extreme 
example; nor are there universal rules as to what 
constructions are allowed. Some textbooks define 
"minimal BASIC" or restrict themselves in a 
similar way. 

Educational institutions often belong to 
groups (consortia) which promote standards for 
exchanging programs; CONDUIT is one such 
educational group with a nice pamphlet on stan­
dard BASIC. If you have worked with several 
versions of BASIC, sticking to common features is 
a good guide for what will be transportable be­
tween them. For informal use, however, or for 
the individual who has just worked on one 
machine, here are the standards I have found 
useful in working with perhaps a dozen different 
machines, large and small. 

Variables And Commands 
Figure 1 suggests some guidelines for variable 
names, numbers, line numbers, DIM statements. 
Clearly, the list could be made much longer. For 
instance, how big can a real number be and not 
overflow? How small can a positive number be 
and still be distinguished from zero? Most BASIC 
programs do not depend critically on these figures, 
which may differ dramatically from one system to 
another. 

If your program does depend on them, you 
should probably make this explicit (and include a 
REMark giving the limits on your system). For 
instance, if your program has a variable X that 
gets closer and closer to zero as you go around a 
loop, and you exit the loop by testing IF X=O 
THEN .. . , the program may behave very differ­
ently or even fail on another computer. Changing 
this to 

500 IF ABS(X)<lE-50 THEN ... : REM USE A SMALL 
NON-ZERO NUMBER 
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will make the program transportable: the person 
converting it can check to see if the new computer 
will accept lE-50. If it will not, he can substitute 
an acceptable number, e .g., lE-30. 

Figure 2 shows a limited list of BASIC com­
mands - a very limited list. While almost every 
BASIC accepts more commands than these, they 
differ on which statements those are. For each 
command not on this list, there is some computer 
around that will not accept it. To make matters 
worse, computers differ substantially in how they 
interpret some of these commands. Some, for 
instance, do strange things on a STOP but allow 
END only as the last line of a program . The cure: 
place 9999 END as the last line of the program, 
and terminate anywhere else by GOTO 9999. 

GOTO and GOSUB should be followed just 
by a line number. GOTO 500 is fine; avoid GOTO 
A even if your computer likes it. In the statement 
FOR X =A TO B STEP C, it is best to restrict A, B, 
and C to integers (or expressions evaluating to 
integers) and to avoid changing them inside the 
loop. NEXT must name just one variable for the 
corresponding FOR, e.g., NEXT X. 

IF ... THEN statements require special atten­
tion, since so many computers have so many dif­
ferent extensions. A few computers accept only 
statements such as IF Y> = Z THEN 830, prohib­
iting calculations, logical operations, and not al­
lowing anything but a line number after THEN. I 
am not seriously suggesting that you keep things 
this simple: the extensions are extremely helpful. 
However, it is a good idea to keep things simple 
enough so that your statements can be translated 
into this form. This will be discussed further in 
the section on structure, next month. 

Numeric And String Functions 
Figure 3 shows the most commonly implemented 
numeric. functions . Either most BASICs have these 
functions, or the programmer using the machine 
will be prepared to fake them somehow. Two 
deserve special mention: RND and TAB. 

RND is implemented differently on almost 
every computer. Some use X=RND, some use 
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X= RND(O), some use RND(l), some use RAN­
DOMIZE to start (seed) the random number gen­
erator and some do not. You should assume that 
every line containing RND will have to be rewrit­
ten. You should make this as easy as possible, by 
minimizing the number of lines involved and 
making your intention clear. If you need a random 
number in 20 different places in your program, 
do not have RND appear in 20 places; place it in a 
subroutine. That is, incorporate in your program 

9000 REM *** GET RANDOM NUMBER, CHANG 
E FOR OTHER COMPUTERS *** 

9010 X=RND<l>:REM RANDDM,O<X<1,NEW S 
EQUENCE EACH RUN 

9020 RETURN 

and then place GOSUB 9000 wherever needed in 
your program. Here is a more typical use, near 
the start of a game program: 

150 N = INT(lOO*RND) +1 :REM RANDOM INTEGER 
1TO100 ........................ .... 

Here the sh·ing of asterisks warns you, when 
transporting the program, that the line is likely to 
change . The remark tells what is wanted and will 
save a lot of time if the new computer achieves 
this by N =RND(IOO) . 

Turning briefly to TAB: there are computers 
that like TAB(N) (go to column N), those that like 
SPC(N) (print N spaces), those that like both, and 
those that like neither. Most people know how to 
juggle spacing on their own machine, so making 
your intention clear (by remarks or a sample print­
out) is probably more important than the exact 
way you write your PRINT statements. There will 
be more on this in the discussion of input-output, 
next month. 

The functions given in Figure 4 are now re­
markably widespread in microcomputers. It is 
probably safe to use all of them freely in that con­
text. That is, if the person rewriting the program 
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does not have LEFT$, he probably has a reasonbly 
direct substitute. You cannot count on the format 
produced by SIR$ being the same from one 
machine to another - some pad with blanks on 
the left, some on the right, some not at all. Func­
tions that match a substring are present on many 
machines, but absent on many others. Many sys­
tems will crash if you call LEFT$(A$,N) and A$ 
has less t~an N characters, so you should always 
test for this before you call q~FT$ even if your 
system does not insist on it. 

Large computers differ substantially in how 
they handle strings, and are often more restrictive 
than small computers. ASC and CHR$ are fre­
quently absent; many large computers do not 
even use the ASC11 character set. Avoid extensive 
string manipulations, or at least place them in a 
subroutine, if your pr~gram may have to run on a 
large mainframe next year. 

Readability 
Next, if our program is to be readily transportable 
to another version of BASIC, it must be readable. 
First, can the reader understand our individual 
lines, and translate them for the new system? 
Second, can the reader understand our general 
strategy or procedure (our algorithm) well enough 
to debug the program if errors creep in, or if his 
BASIC interprets some command very differently 
than expected? 

The most important consideration, for the 
second of these, is to make the program suffi­
ciently modular and to provide appropriate 
REMarks for each module; this is addressed more 
in the discussion of structure, later. There are a 
number of "tricks of the trade" that make indi­
vidual lines easier to read, however. Here are a 
few principles: 

1. Leave plenty of space between line num­
bers. Even if you have only one command per 
line, some one-line commands on your system 
may become multiple commands on another. If 
you use several commands per line, the situation 
gets far worse. This is not to condemn all multiple­
command-per-line statements, since they can add 
to the clarity of the program. Just remember that 
while your computer may allow: 

500 INPUT "WHAT IS YOUR NAME?"; N$ 

someone else's may require 

500 PRINT "WHAT IS YOUR NAME"; 

501 INPUT N$ 


This is an easy change if you left a line number 
available. It is quite possible for a complex one-line 
statement on one system to require six or eight 
lines on another. 

2. Leave plenty of blanks in your commands, 
where appropriate. You may have no trouble 
understanding 250PRINIT5 or 300FORI5 = PTOM 



ProfessionalWord Processor at a Breakthrough Price 

PaperClip"' performs a ll the advanced 
features found in Word Processors costing 
much more .. . 

1) Full screen editing. 2) Copy/Transfer 
sentences and paragraphs. 3) Insert/ 
Delete sentences and paragraphs. 
4) Headers/Footers/ Automatic page 
numbering. 5) Justification/Centering. 
6) User defineable keyphrases. 
7) Supports both cassette and disk. 
8) Variable data - Form letters. 
9) Horizontal scrolling up to 
126 characters. 
10) Insert/ transfer/ erase 
Also available for Commodore 64 

Requires 

Basic 4.0, 32K memory. 


Dealer enquiries welcome 


BfllTTEPt~ES 
~nCLLIDED 
71 Mccaul Street 
Toronto, Ontario 
Canada MST 2X1 
(416) 596-1405 

columns of numbers. 11) Add/subtract 
columns of numbers. 12) Supports most 
dot matrix and letter quality printers. In fact , 
a printer set-up routine is supplied to 
take the best advantage of the printer at 
hand . 13) French and Math technical 

character sets 
available. 



WE'VE MADE 

RECKLESS DRIVIN6 AN 


INDOOR SPORT. 

Grab the wheel in Hazard Run, our high-speed 

cross-country chase . . . and watch the feathers 
fly! This exciting game features four progressively 
tougher runs, plus one random run. Smash through 
the brush, snake around trees and boulders, leap 
ponds in a single bound, and 
maneuver on just two wheels. 
It's all part of the fast moving, 
fine-scrolling white-knuckle 
action of Hazard Run, 100% 
assembly language play that 
flexes your Atari graphics to the '-~~-_!!!Ill 
max! For more fun than the ProgrambyDennisZander 

law should allow, get Hazard Run at your local 
computer store, or write or call today. 
100% assembly language program for the ATARI 400/ 800 
16K Cassette $27 .95• 25K diskette $31.95• 
ALSO AVA ILABLE: St rip Poker, Adult fun for the ATARI 400/800 
and APPLE 11 40K diskette $34 .95* 
•Add :S2. for pos1age and hand ling. NY. res1denls add 7't sales 1.u 

r-----------------,Get it in gear ... send in this coupon I
I AR1WO~S~f~a~C~.~1?c.~!~f~~~i~~~i~~;~~:~(Ti~425-2833 I 
I Please send me _ _ Hazard Run program(s) I 

Please send me __ Strip Poker program(s). II D Enclosed is mv check fo r s_ _ .Bill my D VISA D MasterCard 

I NUM BER - EX P. DATE I 
I Signature I 
I Name (please print) I 
I Address I 
I City State Zip I 
I D Please send free ARTWORX catalog. I 
I I 
I I 
I So you can play. J 
ATARI und APPi.£ ,,,.,. ""·"bt rrrfl trmlrnurrll.Y.~---------------­


bu t a reade r will find 250 PR INT TS a nd 300 FO R 
15 = PTO M much easier to copy or edit. Many 
BASICs do insist on the spaces; the new IBM Per­
sona l Computer is one that does. Your compu ter 
may a llow a large r prog ram or run fas ter if you 
dele te spaces and remarks, but you make the pro­
gram much harde r to tra ns port when you dele te 
them . lt may be wo rth keeping two programs, a 
tran sportable copy and a condensed , quick-ru n 
copy. 

3. Avoid un prin table cha racte r . Where a few 
are necessa ry, find a way to make their presence 
visible. For instance, a disk read in Applesoft re­
quires that you PRINT a CONTROL-D fo llowed 
by a s tri ng . Yo u can make thi s readab le by 

200 D$ =CHR$(4) :REM CONT RO L- D 

540 PRINT D$;"0PEN FILENAME" :REM DOS 
COMMAND STARTS CT RL-D 

It is a good idea to indicate w hat o the r CHR$ 
characters are w hen they are created, too - for 
instance when CHR$ is used to put a quo te mark 
into a string, or ma nipulate carriage retu rns or 
line feeds. 

4. Iden tify specific featu res you depend on. 
This happens most often in con nection with 
PRINT and INPUT sta temen ts. Mos t of us ca n 
guess w hat someone else's PRINT s tatements are 
supposed to do, but the INPUTs a re another 
matter. 

Some systems in pu t a sen tence li ke "TODAY 
IT RAINS" by INPUT A$ and the response 
?TODAY IT RAINS; o thers by INPUT A$ and 
response ?"TODAY IT RAINS"; others by I PUT 
LINE A$ or by LI NPUT A$ or eve n by INPUT 
(FIELD 40) A$. You can make this clear to the 
reader - so that he can try to do the appropria te 
thing on his system - by remarks, but clear user 
instructions wi thin the p rogra m are probably even 
be tter. For exam p le, 

110 PRINT "TYPE IN A SENTENCE SU RRO UNDED 
BY QUOTE MA RKS" 

120 INPUT A$ :REM SAMPLE " HELLO, JOE, 
WADDAYA KNOW. " 

5. Make cues to the user ex tremely clear. Re­
member that you won't be around to show people 
how to use it; in fac t, 110 expert on the program 
will be around . Give sample answers wheneve r 
possible, and protect agains t invalid answers. 

130 PR I NT"DO YOU WAN T TO PLAY AGA I N 

YIN>"; 


14 0 IN P UT A$ 

150 I F A$="N" THEN 9999 

16 0 I F A$ () "Y" THEN 1 3 0 


No te that invalid answers wi ll cause the question 

to be asked again. 


Next 11 10111/i , cxn 111 ples of pvrtnlile prvgrn111 struct11rc, 
i 11 p11t-011tp11 t , nll(f grnpliics prvg rn111111i 11g . © 

I 
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Mattel's 
New Home 
Computer 
Tom R. Halfhill, Features Editor 

Judging from the inquiries we've been receiving 
at COMPUTE!, people are having a tough time 
choosing between the current crop of low-end 
home computers: the Atari 400, Commodore VIC­
20, Radio Shack Color Computer, Sinclair/Timex, 
and Texas Instruments TI-99/4A. 

Well, it's about to get even tougher. 
Mattel Electronics has announced a home 

computer aimed squarely at the low-end market. 
It is not to be confused with the long-delayed 
Intellivision keyboard attachment -which has 
been redesigned again, incidentally. Mattel says 
the new computer, dubbed the Aquarius, is due 
"very early in 1983." 

The Aquarius will sell for under $200 retail. 
The price is expected to vary because the machine 
will be sold through mass consumer outlets. This 
means it will be available at a wide range of TV­
electronics stores, audio/video shops, department 
stores, discount stores, and catalog showrooms. 
As we've seen with the other low-end home com­
puters being marketed this way, prices are greatly 
discounted because competition is so fierce. 

Expands To 52K RAM And CP/M 
The Aquarius will come with 4K of Random Access 
Memory (RAM), expandable to 52K RAM in 4K 
and 16K steps with plug-in cartridges. Microsoft 
BASIC is built-in. There is one voice for sound 
effects or music, and an expansion option (de­
scribed below) provides three voices. The 
maximum graphics resolution is 3·20 by 200 pixels 
(screen dots) in 16 colors. 

The Aquarius can display 256 characters. 
This indudes a 128-character ASCII set with upper­
and lowercase, and 128 user-programmable char­
acters, similar to the redefinable character sets on 
the Atari, Commodore 64, VIC-20, and TI-99/4A 
computers. 

For the Central Processing Unit, the central 
"brain" of the computer, Mattel chose the Z-80A, 
an eight-bit microprocessor chip. The use of this 
chip allowed Mattel to give the Aquarius CP/M 
capability. CP/M (Control Program for Microcom­
puters) is an operating system primarily used for 

business applications. The Aquarius can run CP/M 
with the addition of a disk drive and disk controller 
card. It is very .unusual that a low-end home com­
puter would have CP/M capability, but a Mattel 
official explained, "Some home users will be pro­

. fessionals who will prefer to work at home." With 

CP/M, a huge library of existing business programs 

will work on the Aquarius . 

The keyboard has 49 keys. It's more than the 
membrane keyboard found on the Atari 400, but 
is not quite a full-stroke typewriter keyboard like 
the VIC-20's . The keystroke travel is 1.5 to 2 mil­
limeters, and the keys are made of a rubber-like 
material instead of hard plastic, similar to the 
keys on Sinclair's new ZX Spectrum (see COM­
PUTE!, August 1982). The keyboard accepts over­
lays for special applications. For example, an over­
lay for BASIC programming allows one-key entry 
of BASIC commands. 

While all of these features are standard in the 
under-$200 Aquarius, Mattel says it will offer a 
complete system "in the $500 range" which will 
include a data recorder (tape drive), a printer, 
and the Aquarius Mini-Expander. The Mini-Ex­
pander is an attachment which adds three-voice 
sound, two game controllers on eight-foot cords, 
and two slots for plug-in cartridges. One slot is 
for memory expansion and the other accepts car­
tridge programs. 

All of the software initially released for the 
Aquarius will be on cartridges. Mattel promises 
that eight to ten cartridges will be available when 
the Aquarius is introduced. This will include edu­
cation, home management, personal improve­
ment, and entertainment software. 

One cartridge will be a low-cost Logo with 
·turtle graphics, the acclaimed learning language 
for children. Mattel says its Logo is designed to 
work on a minimum system without extra acces­
sories . Another cartridge will be FileForm, a word 
processor. Mattel says more cartridges will be 
released monthly after the computer is introduced, 
and that additional software may be available on 
cassette in the future. All the software has been 
developed at Mattel, although the company is 
now talking to outside developers. 

Other expected add-ons include a disk drive 
and a 40-colurnn thermal printer. No prices have 
been disclosed for these extras, but a Mattel official 
did say that the memory expansion boards would 
be "extremely price-competitive." 

Apparently, the Aquarius will lack special 
function keys, sprite graphics, and full-screen 
editing. Reportedly, it will have SK of ROM (Read 
Only Memory), a 40 by 24 screen display, dimen­
sions of 13 by 6 by 2 inches, and weigh four 
pounds. It will come with simplified instruction 
cards so beginners can get the machine working 
without reading the manual. ~ 
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THE BEGINNER'S PAGE 

Richard Mansfield. Senior Editor 

Myths About Programming 

Whenever someone says that they are "not the 
type" or they "weren't good in math" as a reason 
for not learning to program in BASIC, I like to 
compare learning BASIC to learning how to drive 
a car. A few people never learn to drive, but most 
of us do. What's more, it takes a few weeks at 
most to catch on to either driving or BASIC. You . 
improve over the years, but the essentials can be 
grasped pretty quickly. And in the coming Age of 
Information, not knowing how to program could 
well be as inconvenient as not having a driver's 
license is today. 

After all, there are only some 50 BASIC words 
to learn. Several of them are very rarely needed 
(you can look through hundreds of programs and 
never find WAIT, POS, or TAN). Also, many 
BASIC words mean exactly what they say: STOP 
stops a program, RUN runs, END ends. 

If someone is still doubtful, the most con­
vincing argument is a demonstration . You can 
say: "Let's try something complex. How about 
printing your name 1,000 times on the screen?" 
Then type: 10? "Alan";: GOTO 10. 

Could It Explode? 
Another factor which causes hesitation about 
learning programming is a fear of the unknown. 
It's not hard to see where this nervousness comes 
from. There is a category in movies which changes 
each generation, but could be called the Franken­
stein Slot. A scientist gets too big for his britches, 
tampers wi th unknown forces, and his creation 
runs amok while the villagers, in their ancient 
wisdom, ineffectually stone the laboratory. 

During the fifties there were dozens of films 
in which atomic radiation filled this slot. It caused 
moths and ants to grow to enormous size, ram­
paging through cities. When people learned that 
radiation, dangerous as it can be, could not cause 
insect giantism, popular entertainment found a 
new monster. Dozens of movies in the sixties 
(some of them excellent, like 2001 , The Forbin Pro­
ject, and more recently, The Demon Seed) portrayed 
the computer as Frankenstein. 

When people buy their first personal com­
puter, they are not generally worried that it might 
destroy their house, but they often worry about 
the computer getting out of their control and 
damaging itself. They sense, correctly, that a com­
puter is a powerful machine. 

You'll see this hesitancy when people look 
up, their first time in front of the keyboard, and 
ask, "What should I be careful of? Can I hurt it?" 
We get letters from beginners wanting to know if 
they should use POKE, the BASIC word·that 
changes what' s in the computer's memory. They 
have a perfectly understandable fear that, as one 
New Yorker recently wrote, "I might damage the 
BASIC ROM chips." 

Your computer watches out for most kinds of 
errors. It simply won't allow you to POKE into 
BASIC ROM chips. If you try to send a POKE to 
an address that's in ROM (Read Only Memory) , it 
will just bounce off. Nothing happens. These 
addresses can only be read, not written (POKEd) 
to. 

We always used to say that nothing you could 
type into the computer could hurt it in any way. 
If it doesn't understand what you write, or can' t 
carry out your instructions, it will stop and tell 
you where it s topped and, in general terms, why. 
The worst that could happen would be an "endless 
loop," and you would have to turn power off and 
back on to get control. None of this, however, 
would start the computer smoldering. 

This advice, unfortunately, is not 100 percent 
correct. It was discovered that there was one POKE 
to PETs with Original or Upgrade BASIC versions 
which would make the video display about six 
times faster. It's POKE 59458,62. PET/CBMs with 
the most recent 4.0 BASIC chips, however, can be 
damaged by this POKE if left running without 
turning off the power. Since there are about 17 
million combinations of POKEs you can make 
into your computer, the odds are clearly against 
your accidentally making this error. Nevertheless, 
it does make it impossible to tell someone that 
nothing you type into any computer could hurt it. 
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NOT EVERYONE CAN TEACH THEIR ATARl™NEWTRICKS... 


PROGRAMMING GUIDE FOR BEGINNERS OR EXPERTS - MASTER 
MEMORY MAP.T1I A32 page book with hundreds of hints on how to use 
your computer. Over 500 memory locations! $6.95. 
LEARN SOUND AND GRAPHICS with our exciting lessons called 
TRICKY TUTORIALS.t11 Each comes with atape or disk full of examples, 
and a12 to 64 page manual written in an easy to understand manner. 
#1 DISPLAY LISTS - Put several graphics modes on your screen at 
once. #2 SCROLLING - Move text or graphics smoothly up, down. 
sideways,or diagonally. #3 PAGE FLIPPING - Change TV screens as 
quickly as_flipping pages in abook. #4 BASICS OF ANIMATION - A 
beginner's lesson in animation using PLOT, PRINT, and asurprise 
game. #5 PLAYER MISSILE GRAPHICS - Learn the basics of writing 
your own arcade games. #6 SOUND & MUSIC - Simple methods to 
play complete songs,with graphics. Includes PLAYER PIANO free! #7 
DISK UTILITIES - 7programs to help you use your disk drive.32K. #8 
CHARACTER GRAPHICS - The best editor available with examples 
using special characters YOU CREATE and ANIMATE. #9 GTIA, 
GRAPHICS 9to 11- New tricks you can do with these 16color modes. 
#10 SOUND EFFECTS - Many examples, from rainfall to laser blasts, 

with ample explanation . #11 MEMORY MAP TUTORIAL- 30 colorful 

examples of tricks your computer can do. 

TUTORIALS cost only $19.95 each, except 5and 7which cost $29.95 

each. 16K Tape/24K Disk required. 

SPECIAL: Tutorials 1through 6In abinder for $99.95. SAVE $30.001 

USER SUBMITTED PROGRAMS 
We sell many fine programs written by dedicated computer owners, 
such as INSTEDIT, SPACE GAMES, MINI WORDPROCESSOR, DATA~ 
BASE DIALER, PROTO'S ADVENTURES, and many more. 

OUR GUARANTEE: Your money back If unsatisfied! 

NO LOCAL DEALER? CALL FOR AFREE CATALOG, OR ORDER 

DIRECT (CHARGE OR COD): 800-692·9520 OR (408) 476-4901 
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The Math Myth 
When autos were first becoming popular, there 
were doubtless many people who refu"sed to try 
driving, saying, "That's one thing that I will never 
try to learn. I could never control our horse." A 
weakness in math is often given as the reason for 
not trying programming. In fact, the two activities 
are hardly related . Mathematical words are avail­
able in BASIC, but programming does not need 
to involve much math beyond simple arithmetic 
unless you choose to solve mathematical prob­
lems. You will need to search a long time to find 
any use of the word SIN in the dozens of BASIC 
programs published each month in COMPUTE! . 

Personal computers are genera l-purpose 
tools. They can be used to solve complex equa­
tions, but to call programming "mathematical" 
would be too narrow it down to only one of its 
countless applications. And it would also mislead 
people into thinking that they need a special talent 
in math to become competent programmers. 

Several years ago one of America's.largest 
corporations undertook a study to find out what 
its best programmers had studied in college. To 
nearly everyone's surprise, English and music 
were the most common majors among the top 
computerists. Perhaps this is because these dis­
ciplines stress creativity and attention to detail. 

Perhaps they combine logical thinking with imag­
ination. No one has yet given a satisfactory 
explanation. 

In any case, you don't need to become an ace 
programmer any more than you need to drive at 
the Indianapolis 500. To get where you want to 
go, ordinary driving or programming knowledge 
will suffice. There are very few people who can't 
learn the necessary skills . 

If there is a lopic tlial you would like lo sec rlisrnsserl i11 this 
co/111n11 , send a card or lei/er lo: The Beginner's Page, 
COMPUTE! Magazi11e, P.O. Box 5406, Gree11sboro, NC 
27403 . ~ 

St.uU•• lca A Robl nton, 

nthon of MINOS, NIGllT JtlD ER. etc. , 
OSI C1Pproudly pnrMnl lo you: 

34 original PROGRAMS on tape all for lhc unbelievably low price of $29.95!! 
That 's tcss 1han S J each! 

PI NIAU MINOSIMAU: t NIGHT •mu 111xa c a u 1s u 

AICADF- TYflt STRATEG Y UTILITIES MISCEu.ANEOUS 
NIG lt T RIOF.R' TA);E FO UR TA Pt: VERlflER MF.SSAGE ENCODER 
COSMIC DEBMIS" MIMIC l.l!>"TISG l.INE Kt: ' TYPING TUTO R 
MINOS• M ANC Al.A \'t:RSATll,f. I.INF. RF~ • PllONE NU MBER 
.\IRt:ll SWt:El't::RS NP. ICU HORS l.l~a: l.OCA1'0R Dt.:HYDRATION 
RllX:t~ CRU ISE R BAR BLACK IACK DRILL 
CAGF. " LffF. ,..ON TWO· STATISTI CS 
PINBAl.1. [ ' P r~,· lou, ly sold OSI GRANO ' KALEIDOSCOPI C by AARDVARK"" JM INE Plt::LIJ 
WORM 
DEPT ll C: ll ARCE 
GOTt:HA' 

Pig out on fun with 

PIG PEN 


(for the ATARI 800, APPLE II* AND THE IBM-PC) 
Here's the newest and freshest idea in dot-maze games. 
You'll go hog-wild at the way Pig Pen's clever switches 
make this the most intriguing game you ever got hooked on! 

With Pig Pen you run the maze leaving dots wherever 
you go! And the 4 beady eyed pigs are out to stop you. 
Take a potent, pulsing pig pill and you can zap the pigs. 
turning them into delicious ham hocks! Why be 
'boared' with the old-fashioned versions. Get 
the freshest - have the most fun of all! Oink, oin 

Only $29.95 at your computer store, 
or from: 

[]] DATAMOSI 
9748 Cozycroft Ave. 
Chatsworth, CA 91311 
(213) 709-1202 
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and these 

are just 


the games! 

VIDEO mqn1q Tlr.llACIAlll 


A5TROBLl17­

YOUR FULL LINE VIC-20® SOFTWARE COMPANY 


201 San Antonio Circle· Mountain View. . CA 94040 




Atari's 

Sound System 


John Scarborough. Novato. CA 

If you're interested in the improvements to Atari sound 
and music possible via machine language - this will get 
you started. These simple demonstrations might con­
vince you to.abandon the SOUND command entirely. 

Many programmers who decide to make the jump 
from BASIC programming to machine language 
programming find frustration in their attempt to 
print to the screen or produce sound. The problem 
is that there are now no print or sound statements. 
Machine language deals entirely with retrieving, 
manipulating, and storing data. 

But even after the programmer discovers this 
it won't do him much good unless he knows where 
and what to store to produce results. Furthermore, 
this information is often not provided in the man­
uals that come with the computer. So how does 
he obtain this information? He must turn to other 
methods. Four common ones are: 

1. The trial and error method (very inefficient, 
but sometimes necessary). 
2. Advanced user's manuals. 
3. Information obtained from a human source, 
such as from friends or teachers. 
4. A magazine. 

This article is in category four. After studying 
this article, you will have more control over the 
four voices provided by the Atari. The article will 
also briefly cover the built-in speaker. 

Sound Commands 
Look at the following sound command: 

SOUND 0,121,X,X 

This instructs the computer to s tore a value of 
121, which will produce a middle C note, into 
Audio Frequency Control register 0. This register 
is located at memory location 53760 ($D200 hex) . 
Thus, the following two commands will function 
identically: 

SOUND 0,121,X,X 

POKE 53760,121 


The three remaining Audio Frequency Con­
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trol registers are located at 53762 ($D202), 53764 
($D204), and 53766 ($D206). A POKE 53764, 128 
would store a value of 128 (a B note) into the Voice 
2 Audio Frequency Control register. SOUND 
2,128,X,X will do the same. (See Figure 1 for a 
clearer representation of the four Audio Frequency 
Control registers.) 

Now you can store a·given frequency (note) 
into any of the four Audio Frequency Control 
registers. But what about distortion and volume? 
Look at the following sound command: 

SOUND O,X,10,12 

This tells the computer to produce a pure tone 
(10) and a volume level of 12. Upon execution, 
the computer will convert the number 10 to 160 
(160 is the actual pure tone code. See Figure 2 to 
find the corresponding distortion codes for the 
eight additional distortion levels), add 12 to it, 
and then store the result into Audio Control re­
gister 0. This register is located at memory location 
53761 ($D201 hex). Thus, the next two commands 
will perform the same task: 

SOUND O,X,10,12 

POKE 53761,160+12 


The three remaining Audio Control registers 
are located at 53763 ($D203), 53765 ($D205), and 
53767 ($D207). A POKE 53767,160+7 would store 
a pure tone and volume level of 7 into Audio Con­
trol register 3. SOUND 3,X, 160,7 will do the same. 
(See Figure 1 for a clearer representation of the 
four Audio Control registers.) 

You should now know how to store any given 
note, tone and volume level into any of the four 
voices provided by the Atari (and without using 
sound statements). The following two BASIC 
programs function identically: 

10 SOUND 0,121,10,12 

20GOT020 


10 POKE 53760,121 

20 POKE 53761,160+12 

30GOT030 


The Built-in Speaker 
That is an overview of the sound that is channeled 
to the television speaker, but what about the built­



YOU'RE GOING TO HAVE FUN 

WITH YOUR ATARI!! 


TUTTI FRUTTI . . . Wow! A crazy cast of 
characters In vivid hi-res color all performing in 
their natural habitat, otherwise known as TUTII 
FRUTII Land. Grape fun for ages 6 and up! 
16K TAPE ...... . . .... . 050-0160 $24.95 
32K DISK . .. . ... .. .. . .. 052-0160 $24.95 

dventure 
INTERNATIONAL 

To order, see your local dealer. If he does not have the program, then call 
1·800-327-7172 (orders only please) or write for our free catalog. 

Published by ADVENTURE INTERNATIONAL 
a subsidiary of Scott Adams, Inc. 

BOX 3435 • LONGWOOD, FL 32750 • (305) 862-6917 

AND THE FUN GETS ROLLING 
WITH BUG OFF! 

Yikes! The bugs are swarming here, there 
and everywhere and only a strong whiff of DDT 
can put 'em away. The object of the game is to 
control the seven different kinds of pests that are 
running helter-skelter over everything. The Army 
can airlift in more DDT to fill your bug sprayer .. . 
but will they make it in time? 

The action builds to a furious frenzy as an 
awesome assortment of insects attack anything 
and everything In sight. A definite case of "spray 
first and ask questions later." All this and hi-res 
graphics, too! 
16K TAPE . . . . . . . . . . . . . . 050-0167 $29.95 
32K DISK . . . . . . . . . . . . . . . 052-0167 $29.95 

JlllllfT"'. r - , ( 

TUTII FRUTII ­ by Alan Newman 
"GRAPE FUN" FOR THE WHOLE FAMILY! 

Somewhere between Never Never Land and 
next Thursday, there's a wild and wacky place 
where your joystick-controlled "Hungry" snacks on 
an orchard of goodies. But there are some nasty ol' 
bugs who'd just as soon snack on YOU, so look 
sharp and beware. Funtastic action for all ages! 

PRICES SUBJECT TO CHANGE 



in speaker? The built-in speaker is controlled via 
location 53279 ($001F). 

Program 1 will make the built-in speaker ran­
domly click. (Not a very spectacular sound effect, 
to be sure, but that's not to be expected from 
BASIC statements.) Program 2A and 2B (which 
function identically) will also make the built-in 
speaker randomly dick, but they do not use BASIC 
statements to produce the sound and will there­
fore dick the speaker much faster than wilJ Pro­
gram 1. compare the two for yourself. The com­
parison will give you some idea of the speed avail­
able to you from machine language programming. 

If you compared Programs 1and2, you might 
have thought: "If machine language can do that 
much for that little built-in speaker.... " Yes, by 
using machine language you can greatly increase 
the quality of the sound that comes out of your 
television speaker. 

I leave you with a simple machine language 
program that will demonstrate this increase in 
quality. The program is written in both assembly 
language (3A) and BASIC (38). This is a simple 
program; it would have been half as long without 
the delay routine. However, the sound would not 
be audible if there were no delay built into the 
machine language program! 

Figure 1. 
I 	 The Four Voices Provided By The Atari 

VOICEO 

Audio Frequency Control Register - 53760 ($D200) 
Audio Control Register - 53761 ($D201) 

VOICE l 

Audio Frequency Control Register - 53762 ($D202) 

Audio Control Register - 53763 ($D203) 


VOICE2 

Audio Frequency Control Register - 53764 ($D204) 

Audio Control Register - 53765 ($D205) 


VOICE3 

Audio Frequency Control Register - 53766 ($D206)

II Audio Control Register - 53767 ($D207) 

Figure 2. 
Examples Of The Eight Distortion Levels 


Using Random Voices 


SOUND O,X,O,V = POKE 53761,0 + V 
SOUND O,X,2,V = POKE 53761,32 + V 
SOUND 3,X,4,V = POKE 53767,64 + V 
SOUND 1,X,6,V =POKE 53763,96+ V 
SOUND O,X,8,V = POKE 53761,128 + V 
SOUND 1,X,10,V = POKE 53763,160 + V 
SOUND 2,X,12,V = POKE 53765,192 + V 
SOUND O,X,14,V = POKE 53761,'224+ V 

Program 1. 
5 REM -THIS PROGRAM UTILIZES THE BUIL 

T-IN SPEAKER USING BASIC STATEMENTS 
10 A=INT<256*RND<1>>:REM -LOAD A WITH 

A RANDOM NUMBER FROM 0 TO 255 
20 POKE 53279,A:REH -STORE A AT 53279 
30 GOTO 10:REM -START OVER 

Program 2a. 
5 ;THIS PROGRAM UTILIZES THE BUILT-IN 

SPEAKER FROM MACHINE LANGUAGE USIN 
G THE ASSEMBLER-EDITOR CARTRIDGE 

10 •=$600 
20 LOOP LDA $D20A ;LOAD A WITH A RAND 

OM NUMBER FROM 0 TO 255 

30 STA 53279 ;STORE A AT 53279 

40 JHP LOOP ;START OVER 


Program 2b. 
5 	 REH -THIS PROGRAM UTILIZES THE BUIL 

T-IN SPEAKER FROM MACHINE LANGUAGE 
USING THE BASIC CARTRIDGE 

10 	 FOR LOOP=1536 TO 1544 
20 	READ DATA 
30 	POKE LOOP,DATA 
40 	NEXT LOOP 
50 	 X=USR<1536> 
60 	 DATA 173,10,210,141,31,208,76,0,6 

Program 3a. 
5 ;THIS PROGRAM UTILIZES THE TELEVISI 

ON SPEAKER FROM MACHINE LANGUAGE US 
ING THE ASSEMBLER-EDITOR CARTRIDGE 

10 •=$600 
20 	FREQ=$660 
30 	 ;STORE A PURE TONE (160> AND A VOL 

LIME LEVEL OF 15 <160+15> INTO VOIC 
E 	 0 

40 LDA #175 
SO STA $D201 
60 ;STORE CURRENT FREQUENCY INTO VOIC 

E 	 0 
70 START LDX FREQ 
80 STX $D200 
90 INX ;INCREMENT FREQUENCY LEVEL 
100 STX FREQ 
110 ;DELAY PROGRAM EXECUTION 
120 DELAY LDX #15 
130 LOOP1 LDY #15 
140 LOOP2 DEY 
150 BNE LOOP2 
160 DEX 
170 BNE LOOP! 
180 JMP START ;CONTINUE 

Program 3b. 
5 REH -THIS PROGRAM UTILIZES THE TELE 

VISION SPEAKER FROM MACHINE LANGUAG 
E USING THE BASIC CARTRIDGE 

10 FOR LOOP=1536 TO 1563 
20 	READ DATA 
30 	POKE LOOP,DATA 
40 	NEXT LOOP 
SO 	 X=USRC1536) 
60 	 DATA 169,175,141,1,210,174,96,6,14 

2,0,210,232,142,96,6,162,15,160,15 
,136,208,253,202,208,248,76,5,6 Q 
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A fantasy role-playing adventure for · Available for Apple II and Apple II Plus 481\ or 
one or more players Atari 800 321\. 

By Stuart Smith On diskette only - $32.95 
ALI BABA AND THE FORTY THIEVES is written in 
high resolution color graphics and includes ~QUJILITY 
music and sound effects. Adventures can be ~SOFTW'ARE 
saved to disk and resumed at a later t ime. 6660 Reseda Blvd .. Suite 105. Reseda . CA 91335 (213) 344-6599 



VIC Sound Generator 

Robert Lee. Vancouver. BC 

Adding sounds to VIC can significantly slow down a 
BASIC program. The action stops and waits for the 
sound to fin ish . This could be especially annoying when 
you want a game to run as fast as possible. With this 
sound generator, you can add sounds in BASIC easily 
and without a speed penalty. 

Among the novel features of the VIC-20 are its 
sound capabilities. These give it an advantage 
over the PET, bringing a new dimension to game 
programs. However, one of the problems I and 
undoubtedly other VIC owners have encountered 
is that, while manipulating the sound generators 
in a BASIC program, it is not possible to do any­
thing else. 

This is especially a problem in game programs 
written in BASIC and using extensive graphics. 
Either you have to write such programs without 
complex sound effects, or you have to settle for 
slow motion . 

Faster Sound 
Faced with this problem, I decided to write a 
machine language (ML) program for the VIC 
which adds speed to its sound generation 
capabilities. Most of the sound effects we use in 
game programs are sounds with increasing or 
decreasing tones. For example, a simple way to 
simulate the sound of a laser with the VIC is: 

FOR K = 250 TO 240 STEP -1 :POKE36876,K:NEXT 

The ML program works along these lines, except 
that it is necessary to use only one POKE com­
mand. It generates sounds with increasing or 
decreasing frequency to make almost any kind of 
sound effect possible. 

The program "VIC Sound" places a machine 
language program in the cassette buffer of the 
VIC. This means, of course, that you cannot trans­
fer data using the cassette player while you are 
running the program. By changing the contents 
of memory locations 788-789 (decimal), the' inter­
rupt system of the computer is used to run the 
ML program. 

As you know, the VIC has four "speakers" to 
make music and noise . The first and second speak­
ers, activated by POKEing memory locations 36874 
and 36875, are used for sounds with increasing 

tones. The third speaker (36876) is used for sounds 
with decreasing tones. The fourth speaker, acti­
vated by memory location 36877, is used mainly 
for explosions. 
. The ML program stores a starting number 
into the appropriate location and increases or 
decreases it for the period specified by the user. 
The interrupt of the computer will run through 
the program 60 times a second, which means that 
the starting number or tone will increase or 
decrease 60 times in one second. 

Sound Duration 
To make this a little clearer, let me explain that 
four memory locations have been assigned in the 
ML program to activate the four speakers, and 
four others to control the duration of the sounds. 

Speaker To activate Duration 

1st 846 858 
2nd 847 888 
3rd 848 918 
4th 849 948 

The number POK.Ed into locations 846-849 is the 
starting number which is sto red in location 853 
(dee); the initial value is 222, but this may be 
changed for the kind of sound you require. Loca­
tions 858, 888, 918, and 948 control the duration 
of the sounds. The program will generate the 
sounds for the number of jiffies (the 1/60th of a 
second interval used to measure time in Commo­
dore machines) specified in these locations. 

For a demonstration, RUN the program and 
then type SYS828; this will trap the interrupt. It 
wi ll also set the volume control (location 36878) to 
maximum. Now POKE 846,222. 

Location 858 contains 10 (dee), so the sound 
you heard was for ten jiffies. What the program 
has done is store 222 in location 36874 (first 
speaker), incremented it by one every 60th of a 
second unti l ten jiffies elapsed, then s tored 0 into 
the memory location to switch off the speaker. To 
change the duration of the sound to, say, 20 jiffies, 
POKE 858,20. Now POKE 846,222. 

The same method can be used for the other 
speakers. POKE 858,10. To change the sta rting 
number (i.e., to get a tone which starts higher or 
lower), simply POKE into memory location 853. 
For example, POKE 853,240. Now POKE 846,240. 
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Explosion Simulation 
It is necessary to POKE the starting number into 
locations 846-849; any other number will give 
only silence. Try POKE 847,240 (second speaker); 
it gives a sound of increasing frequency like the 
first. Now POKE 853,222:POKE 848,222. You 
notice this gives a sound that decreases in fre­
quency. POKE 849,222 will simulate an explosion. 
By manipulating the durations and starting 
number, you can get almost any kind of sound 
from the first three speakers and explosions from 
the fourth. However, when you are changing the 
duration of the sounds, make sure it is not too 
long; e .g., if you POKE 853,50:POKE 846,222 the 
program will store 222 in location 36874 and in­
crement by one every jiffy for 50 jiffies. But in this 
case the contents of 36874 would increase to 255 
and then cycle back to zero. You would hear a 
note fot only 33 jiffies, since a number less than 
128 in the sound generators of the VIC produces 
silence. 

When using this program, you cannot gener­
ate sounds the normal way. To do so, you must 
first reset the interrupt vector by SYS996. This 
will also set the volume control to zero. To use 
the ML program, add the subroutine s tarting at 
line 8900 to your own BASIC program; and you 
can create sound effects using just one POKE, 
which would otherwise require a series of 
POKEs. 

In a BASIC program with lines 8900-9240 
added, you would first have a line like this in the 
main program to enter the ML into memory: 

10 GOSUB 8900 : REM SOUND GENERATOR 

10 PRINT"{CLEAR}" 
20 PRINT"{03 DOWN}{08 RIGHT}{REV}V 

IC20{0FF}" 
30 PRINT"{02 DOWN}{06 RIGHT}VIC SO 

UND" 
800 GOSUB8900 
900 END 
8900 FORJ:828T01019:READF:POKEJ,F:NE 

XT 
9000 DATA169,15,141,14,144,120,169,8 

2 
9010 DATA141,20,3,169,3,141,21,3 
9020 DATA88,96,10,15,16,64,160,0 
9030 DATA162,222,173,78,3,201,10,176 

9040 DATA9,238,78,3,238,10,l44,76 
9050 DATA116,3,140,10,144,236,78,3 
9060 DATA208,6,140,78,3,142,10,144 
9070 DATA173,79,3,201,25,176,9,238 
9080 DATA79,3,238,ll,144,76,146,3 
9090 DATA140,ll,144,236,79,3,208,6 
9100 DATA140,79,3,142,ll,144,173,80 
9110 DATA3,201,16,176,9,238,80,3 
9120 DATA206,12,144,76,176,3,140,12 
9130 DATA144,236,80,3,208,6,140,80 
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9140 DATA3,142,12,144,173,81,3,201 
9150 DATA64,176,28,238,81,3,173,81 
9160 DATA3,201,22,208,7,169,176,141 
9170 DATA13,144,240,25,201,43,208,21 
9180 DATA169,160,141,13,144,240,14,l 

40 
9190 DATA13,144,236,81,3,208,6,140 
9200 DATA81,3,142,13,144,76,191,234 
9210 DATA169,0,141,14,144,120,169,19 

1 
9220 DATA141,20,3,169,234,141,21,3 
9230 DATA88,96,0,0,0,0,0,0 
9240 RETURN © 

VIC 20/PET/CBM OWNERS 
ROADTOAD - Hop your toad across 5 lanes ol traff ic, avoid deadly 
snakes, and dodge lhe dreaded load·ealers. Cross a raging river lull of logs, 
turtles. alligators, and park your toad in the safety of a harbor. Each t ime you 
park 5 toads, you enter a tougher level where the act ion Is faster and the toad· 
eaters are more numerous. ROADTOAD is written in machine language and 
uses high resolution graphics. The sound effects are excellent and you can use 
a joysllck or the keyboard to control your toad. 
CASSISKNIC 20 ... ..... .. .... .. . ... .... ... ... . ................ $15.00 


(CALIF. RES. ADD 6% SALES TAX) 
WALLBANGER - Blasl your way through the dodge·m. bias I'm, and 
attack mOdes. II you destroy lhe bouncing balls before they destroy you, the 
walls close In for the next round. WALLBANGER is written in machine 
language, has great sound, and encourages complex strateg ies . 

g:~~~~~~~::~~OLD·NEW ROMS/FAT FORTY .. ... ...... . $15.00 
(CALIF. RES. ADD 6% SALES TAX)

Writs for FREE catalog: 

NIBBLES & BITS, INC. 
P.O. BOX 2044 

ORCUTT, CA 9341!51!5 

VIC-20 OWNERS 

Expand your System with these 


Exclusive Factory Direct Products 


eJ'liiili 
-·1111.,_c 

A. DATASPAN-20 	 8. RAMralder 
• 5 slot·swilch seleclable 1no1 an incon­ • Makes your 3K or 'Superexpander 

venient DIP swilch) allows conlrol cart ridge a full 4K RAM 
between computer·mode and game • Recaplures your RAM for BASIC and 
mode moves ii into Expansion memory

• Fully buffered 	 (lower half of Blocks 1. 2. or 3) 
• Reset bulton RAMralder Kil S24.95 
• Aux iliary power supply 1ack RAMraider Ammbled $34.95 
• Fuse proteclion 
• Wrile protection on one slol 
DATASPAN Kil S54.95 D BREEZE M 
DATASPAN Ammbled $79.95 • .Extend the l~;~:~~ur compu ter wilh 
C. RAM charger 	 our Whisper Ouiet FAN 
• 	Turn your Commodore 8K cartridge • Plugs direclly into your expansion 


into a Jull 16K cartridge porl 

• Full address swilching capabilities • Designed to work wilh any VIC 
• 	Sockels allow Juture EPRDM compalible cartridge or expansion 


subsl itulion board 

RAMcharger Kit $29.95 BREEZE MACHINE Assembled $59.95 


All assembled unils have Jull 90·day limited guaranlee. 


Digital Interface Systems Co. TERMS: 

P. 0. Box 8715 Shipping and Handling S3.00 

Portland, Oregon 97207 ~~~/~::r~EsRh9::~;i~1~ 4~'/hours 
(503) 295-5890 	 (Personal checks - allow 2 weeks.) 

VIC TIP DF THE MD NTH 

Tighlly wrap R.F modulalor and conneclors wilh lin foil to help eliminate T. V. interference. 


·v1c.20 is a trademark of Commodore Business Machines. 
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Exterminator by Ken Grant 
First the bad news ... this game is 
literally full of bugs. The good news? 
We guarantee hours of exciting enter· 
tainment trying to remove them. 
Some bugs you are likely to come up 
against are spiders, snails, fleas and 
centipedes in this rapidfire, 100% 
machine language, exceptional quali· 
ty game. Exterminator runs in stan· 
dard SK VIC. 124.95 

Antimatter Splatter! A more 
dastardly alien could scarcely be 
found than one who would wipe out 
an entire civilization by dropping anti· 
matter anti-canisters, right? If your 
opinion of th is alien troublemaker is 
the same as ours, probably your first 
thought was, get some matter! We 
say calm down! All is not lost. A 
mobile rapid splatter cannon capable 
of both breaking through his standard 
alien moving force fields and laying 
waste to the ever-increasing number 
of anti-canisters is even now hovering 
above us. If only our cannoneer 
hadn "t called in sick ... say , what are 
you doing today? Anti·Matter Splat· 
ter is 100% machine language and 
runs in standard SK VIC. '24.95 

3·0 Man The exact maze from 
probably the most popular arcade 
game ever with perspective altered 
from overhead to eye level. The 
dots .. .the monsters ... the power 
dots... the side exits. New on-screen 
radar. This game is amazing . 3-D Man 
requires at least "3K memory expander 
but will run with any memory add-ons 
(BK, 16K, 24K, etc .) that we have come 
across. ' 19.95 

Defender on Tri As pilot of the 
experimental Defender-style ship 
" Skyes Limited," you are the only 
hope for an advance party o f scien· 
l ists trapped in ancient alien sphere 
wh ich suddenly (heat from collision 
course with sun presumably-G.E.) 
came to life. Four screens worth of 
unique defenses, on -off shields , fuel 
deposits, alien treasures , running 
timer, energy, score and very nice 
graphics display make this one that 
does not quickly wax old . Defender 

--- AnT~mATTE 
SPlATTEA 

on TRI requ ires at least 3K memory 
expander , but will run w i th any 
memory add-on (BK, 16K, 24K, etc .) we 
have come across. '19.95 

* * SPECIAL * * 
Another NUFEKOP Big Deal to close 
this year out RIGHT! We at NUFEKOP 
want to celebrate by giving you a gift . 
Our catalog ... FREE. No, seriously, if 
you order both Antimatter Splatter 
and Exterminato~. or three of the 
lesser-priced games, you may pick 
ONE FREE GAME from any of the 
above (except Exterm inator.) Happy 
New Year!! 

nUFEKDP 

P.0. Box 156, Shady Cove, Oregon 97539·0156 

C.O.D. Orders ... call (503) 878·2113 
Mastercard and Visa cards accepted 

Ask for our new FREE catalog! 


Games will be on tape unless you request disk. 


Alien Panic Standard SK VIC 
201comb ination stick & keyboard . 
This arcade-type game p i ts you 
against t ime and an alien on a six 
level construction sight with ladders 
and pitfalls, but not to worry! You 
have a shovel. 512.95 

Krazy Kong The crazy gori lla has 
taken three fair maidens up to the top 
of the giant stairway. And you (the 
valiant hero) will attempt to rescue 
them at the risk of your own life. Your 
timing must be totally accurate as 
you jump the barrels that Kong is 
rolling down at you. '12.95 

Rescue From Nufon Adventure 512.95 
Collide Crunch . . .. . . . .. . . .. . . 512.95 
Vikman Classic .... .... . .... ' 12.95 
Search Challenging .. .. .. .. . ' 12.95 

SPECIAL OFFER! With any 
order of Exterminator and Anti·Mat· 
terSplatterwe'll send you a FREE 17" 
X 22" poster like the one shown 
above. Also available separately for 
$3.50. 

VIC is a trademark of Commodore Business Machines, Inc. 



Easy Apple Disk 

Space Messages 


Beirne L Konarski. Kent.OH 

As diskettes fill up, it is useful to know how much 
room is left on them. Two methods exist for find­
ing this number. One is to get a calculator or pencil 
and paper and add the figures. This seems point­
less, since the computer is supposed to do those 
tasks. The al ternative is to run the FID program 
fro m the system master. This is a nuisance, 
though, because you often change diskettes. 

Since many people incorporate a CATALOG 
comma nd into their greeting program, this would 
be the most useful place for a sector-counting 
subroutine. The DOS Manual contains two sections 
which help to solve this problem. The first is the 
RWTS (Read or Write a Track and Sector) machine 
language program (p. 94) . The second is the listing 
of sector alloca tion (p. 129). The RWTS subroutine 
can be used to read the sectors containing the 
catalog and tally the amount of sectors used . 

The diskette directory is located in track $11. 
It contains 15 sectors of catalog information, each 
holding the names and sizes of seven programs. 
The program reads one sector at a time beginning 
with sector $F and places it into the memory range 
beginning at $2000. The sector is then checked 
before the next one is read from the disk. 

The seven program titles are checked for two 
things. The first is to see if the program is current. 
When a program is deleted, its catalog entry is 
not erased, but instead the first byte of the listing 
becomes $FF. If the program is current, then the 
bit containing the length is added to the running 
total. The Least Significant Byte of the total is 
stored in location $6074, or 24692. If there is a 
carry, it is plac;:ed in $6075. When all seven listings 
have been checked, the next sector is loaded, and 
the process continues until all fifteen sectors are 
read. The computer then returns to BASIC. 

The rest of the BASIC program PEEKs the 
two locations containing the sum of the sectors 
used. The Most Significant Byte is multiplied by 
256 and added to the LSB. This total is displayed 
and then subtracted from 496 to give the figure 
for the space remaining. 

The program reads the DAT A lines and enters 
the numbers beginning at $6000. It displays the 
CATALOG, then gives the results of the count. It 
can be substituted for your HELLO program, 
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with your own personal touches like name and 
date placed before or after line 20, or after line 
110. 

10 DS = CHRS (4) 
20 PRINT DS;"CATALOG" 
30 FOR K = 24576 TO 24694 

40 READ A 
50 POKE K,A 
60 NEXT 
70 CALL 24576 

80 X = PEEK (24692>1Y = PEEK <24693) 

90 z = x + 256 * y 
100 PRINT 1 PRINT "SECTORS USED: ";Z 
110 PRINT "SECTORS REMAINING1 ";496 - Z 
120 END 
130 DATA 169, 96, 160, 76, 32, 217, 3, 17 


3, 11, 32 

140 DATA 201, 255, 240, 3, 32, 99, 96, 23 


0, 110, 96 

150 DATA 173, 118, 96, 201, 7, 208, 28, 1 


69, o, 141 

160 DATA 118, 96, 169, 44, 141, 104, 96, 


169, 11, 141 

170 DATA 8, 96, 173, 2, 32, 201, O, 240, 


25, 141 

180 DATA 81, 96, 76, O, 96, 173, 104, 96, 


105, 35 

190 DATA 141, 104, 96, 173, 8, 96, 105, 3 


5, 141, 8 

200 DATA 96, 76, 7, 96, 96, O, 1, 96, 1, 


0 

210 DATA 17, 15, 94, 96, O, 32, O, O, 1, 


0 

220 DATA O, 96, 1, O, O, 1, 239, 216, O, 


24 

230 DATA 173, 116, 96, 109, 44, 32, 141, 


116, 96 , 144 

240 DATA 3, 238, 117, 96, 96, O, O, O, 0 


Use the handy 

reader service cards 


in the back of the 

magazine for 


information on products 

advertised in COMPUTE! 






ler 

Doug Ferguson. Elida. OH 

For Atari and VIC (with or without expansion), this 
game will challenge anyone's dexterity. If you can score 
50 with two balls or 500 with three, there is an extra 
surprise. 

"Juggler" is a fas t-action game I wrote in Sep­
tember 1981 when the idea of programming BASIC 
was ve ry new to me. It has undergone countless 
revisions since then, but the main loop (lines 860­
970) remains what it was the first night I strug­
gled. 

The purpose of Juggler is to use the joystick 
to control the arms of a ca rtoon juggler in his a t­
tempt to keep two or three balls in the air. The 
juggler's hands move in tandem and can be 
positioned to catch the three colored balls (inside, 
middle, and outside). Since this game is not for 
the timid , it requires a joystick because only game 
addicts know how to work them. 

The ball s are as random as I could make them 
and, contrary to the opinion of novice players, 
cannot land at the catching s tage at the same time. 
The most important playing s trategy is to make 
sure you hear the ball being caught before you 
move the hand toward another catch . The game 
can.be slowed down merely by adding a few extra 
GOSUB 150 statements in the main loop, prefer­
ably a t lines 860, 900, and 940. 

The game will ru n on either the unexpanded 
or expa nded VIC-20. I would ra ther not explain 
how it all works, mainly because it often follows 
inconsistent logic and layout. One technical foot­
note fo r those curious enough to investiga te the 
program: instead of using zeros as va lues, I used 
a period (as in Y = .) because I read somewhere 
that this is fas ter and still zeros out the variable . 

To s tart a game, push the joystick up or left 
for the three-ball or two-ball games, respectively. 
To repea t the same ga me, press the fi re-button, 
or move the stick to change games. If you want to 
quit, hit Q . 
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Program 1: VIC-20 Version 
100 POKE36879,75:X=RND(-TI) :Y=2:GOT 

0670 
110 POKEV,15:POKEV-2,N:FORT=lT010:N 

EXT:POKEV-2,0 
120 O=O+l+ABS(C)*9 
130 PRINTTAB(7)"{WHT}SCORE "O"{HOME 

HOME}";:RETURN 
140 DEFFNJ(X)=-((PEEK(3715l)ANDX)=. 

) : RETURN 
150 IFFNJ(l6)ANDU=lTHENGOSUB360 
160 IFFNJ(16)ANDU=2THENGOSUB420 
170 POKEG+2,127:Q=PEEK(G):POKEG+2,2 

55 
180 IFQ=ll9ANDU=lTHENGOSUB480 
190 IFQ=ll9ANDU=.THENGOSUB420 
200 RETURN 
210 IFPEEK(H)<64THEN330 
220 RETURN 
230 IFPEEK(H+2)<64THEN340 
240 RETURN 
250 IFPEEK(H+4)<64THEN350 
260 RETURN 
270 IFPEEK(H+l6)<64THEN330 
280 RETURN 
290 IFPEEK(H+l4)<64THEN340 
300 RETURN 
310 IFPEEK(H+l2)<64THEN350 
320 RETURN 
330 POKEJ%(K-A),32:D=K-l:GOSUB630:G 

OT0540 
340 POKEU%(L-B),32:D=L:GOT0540 
350 POKEG%(M-C),32:D=M+l:GOSUB640:G 

OT0540 
360 POKEH+2,32:POKEH+3,32:POKEH-l,7 

4:POKEH,64:POKEH+l,75 
370 POKEH+4,32:POKEH+5,32:POKEH+24, 

32:POKEH+23,77:POKEH+25,32 



SUNDAY DRIVER gives you four scenarios to 
choose from . You must beat the clock as you 
drive along while avoiding pedestrians, other 
cars, and obstacles . In other versions it's winter 
and you 're on ice-slicked roads . In game three 
it's nighttime (don 't hit the ghosts) . If this 
sounds too easy try the 007 option - it's you 
against them on twisty roads. 

SEND CHECK OR MONEY ORDER TO: 

~-~ ­I 

~enc Software 
P.O. Box 23 Worcester, MA 01603 

MasterCard and VISA accepted (61 7) 892 -3488 

16K cassette or disk $29.95. 



380 	 POKEH+l4,32:POKEH+l5,32:POKEH+l 
l,74:POKEH+l2,64:POKEH+l3, 
75 

390 	POKEH+l6,32:POKEH+l7,32:POKEH+3 
7,32:POKEH+35,77:POKEH+36, 
32 

400 	 POKEH+l87,77:POKEH+l88,78:POKEH 
+209,32:POKEH+l81,103:POKE 
H+203,122:POKEH+l80,32:U=. 

410 RETURN 
420 POKEH+l,74:POKEH+2,64:POKEH+3,7 

5:POKEH,32:POKEH-l,32 
430 POKEH+4,32:POKEH+5,32:POKEH+25, 

32:POKEH+23,32:POKEH+24,72 

440 	 POKEH+l3,74:POKEH+l4,64:POKEH+l 
5,75:POKEH+l2,32:POKEH+ll, 
32 

450 	 POKEH+l6,32:POKEH+l7,32:POKEH+3 
7,32:POKEH+35,32:POKEH+36, 
72 

460 	 POKEH+l81,103:POKEH+203,122:POK 
EH+l87,10l:POKEH+209,76:PO 
KEH+l88,32:POKEH+l80,32:U= 
1 

470 	RETURN 

A fumbled bnll crnslies in "]11ggler, " V/C-20 version . 

480 POKEH+3,74:POKEH+4,64:POKEH+5,7 
5:POKEH+2,32:POKEH+l,32 

490 POKEH,32:POKEH-l,32:POKEH+25,78 
:POKEH+23,32:POKEH+24,32 

500 POKEH+l5,74:POKEH+l6,64:POKEH+l 
7,75:POKEH+l4,32:POKEH+l3, 
32 

510 POKEH+l2,32:POKEH+ll,32:POKEH+3 
7,78:POKEH+35,32:POKEH+36, 
32 

520 POKEH+l81,78:POKEH+l80,77:POKEH 

60 COMf'\1111 .lonUOf'I. 1983 

+203,32:POKEH+l87,10l:POKE 
H+209,76:POKEH+l88,32:U=2 

530 	RETURN 
540 	GOSUB650:PRINTTAB(D)"{21 DOWN}{ 

WHT}CRASH{HOME}"; :POKEV-1, 
N:POKE7954-SC,15:POKEH-36, 
34 

550 	 FORT=l5T00STEP-l:POKEV,T:POKEV+ 
l,PEEK(V+l)AND2480RT 

560 	 FORW=lT0100:NEXT:NEXT:POKEV-l,. 
:POKE36879,75 

570 PRINTTAB(7)"{YEL}{02 DOWN}GAME ­
OVER{DOWN}":POKEH-14,64:GO 
T0590 

580 PRINT" {BLK}t{YEL} 3 BALLS 
DOWN}":PRINT" {BLK}• 
YEL} 2 BALLS{DOWN}":PRINT" 

PRESS {REV}Q{OFF} TO Q 
UIT":GOSUB140 

590 GETA$:IFA$="Q"THENSYS65234 
595 IFFNJ(32)ANDY<>2THENRESTORE:E=0 

:0=0:GOT0710 
600 IFFNJ(l6)THENCLR:Y=l:GOT0700 
610 IFFNJ(4)THENCLR:GOT0700 
620 GOT0590 
630 FORT=38884TOT+6:POKET-C0,7:NEXT 

:FORT=38900TOT+6:POKET-CO, 
7:NEXT:RETURN 

640 FORT=38884TOT+6:POKET-C0,6:NEXT 
:FORT=38899TOT+6:POKET-CO, 
6:NEXT:RETURN 

650 FORT=8165+DTOT+2:POKET-SC,123:N 
EXT 

660 RETURN 
670 PRINT"{CLEAR}{DOWN} {YEL}V 

IC JUGGLER{WHT}" 
680 PRINT"{03 DOWN}{03 RIGHT}USE JO 

YSTICK ONLY{04 DOWN}" 
690 PRINT"{YEL}{04 RIGHT}CHOOSE GAM 

E{DOWN}":GOT0580 
700 V=36878:H=7968:G=37152:DIMJ%(18 

) ,U% (16) ,G% (13) 
710 PRINT"{CLEAR}"; :IFPEEK(36869)=1 

92THENSC=3584:C0=512 
720 H=7968-SC:GOSUB140 
730 FORX=8015T08025:POKEX-SC,64:NEX 

T:POKEX-6-SC,104 
740 POKEH-37,93:POKEH-35,93:POKEH+7 

,74:POkEH+9,75:POKEH+3i,93 
:POKEH+ll8,102 

750 POKEH-15,93:POKEH-13,93:POKEH-5 
9,85:POKEH-57,73 

760 POKEH-36,114:POKEH-14,82:POKEH+ 
8,114:POKEH-58,64:POKEH+74 
'102 

770 	POKEH+l39,78:POKEH+l41,77:POKEH 
+160,78:POKEH+l64,77:POKEH 
+96,102 

780 GOSUB360 
790 FORK=2T016:READJ%(K):J%(K)=J%(K 

)-SC:POKEJ%(K)+30720+SC-CO 



EPYX 'lemple ofApllhal,,.. the wryflnt computer 
game ever to win the Bobby Industry award for 
ezcellence. EPYXpledgeayou that sameem:ellence 
In every game you parchue from us .~ the VERY 
BEST Inentertalnmentl 

EPYX 30/FOREVERWARRANTY 
•our30-dayUncondWonal Guarantee: Ifyour 
EPYXGamehu anydefectwhatsoeverwfthlD 
30 clays of parchue, return lt to us oryour 
dealer and we will replace lt free. 

•our Forever Warranty: Ifanything happens 
to your dlak at any time after 30 days, for 
any reuon,just send It backwith $15.00 for 
shipping, andwe wfllaendyouareplacement. 



,7:NEXT IE:"; BALLS 
200 POSITION 10,1: ? #6;"{8 SPACES } ": I800 	 FORK=2T014:READU%(K):U%(K)=U%(K 

F PRACTICE THEN POSITION 10,1: ? #
)-SC:NEXT 6; "l:J:f:td•«llf.a" 

810 	FORK=2T012:READG%(K):G%(K)=G%(K 210 K=PEE K <53279l:IF K=7 THEN 210 

)-SC:POKEG%(K)+30720+sc-co 
 2 2 0 IF PEEK<53279>= K THEN 220 

2 3 0 IF K=5 THEN BALLS = S - BALLS,6:NEXT 2 40 	 IF K=3 THEN PRACTICE = 1 - PRACTICE
820 K=INT(RND(l)*8)+2:A=l 
83~ L=INT(RND(l)*7)+2:B=l 
840 IFY=0THENM=INT(RND(l)*6)+2:C=l 
850 IF0>49+450*ABS(C)THENE=l:Y=. 
860 GOSUB150 Atari Notes 870 N=220:IFK=l7THENGOSUB270:A=-l:G 

OSUB110:K=l5-E 
880 IFK=lTHENGOSUB210:A=l:GOSUB110: Use your joystiCk to move the Juggler's arms 

K=3+E to any of three positions (far left, center, or 
890 	POKEJ%(K-A),32:POKEJ%(K),8l:K=K far right) to catclt and deflect the balls. You 

+A can select-a gapte With either two balls or 
900 	GOSUB150 three balls·ljy:,pres.smgSELECT when the 
910 	 IFL=l5THENGOSUB290:B=-l:GOSUB11 game is RUN~ Ifyou press OP110N, you can 

0:L=l3-E play a 11practice" game.hi a practice-game, 
920 	 IFL=lTHENGOSUB230:B=l:GOSUB110: you cannptmake any~in.ts, but you can' t 

L=3+E lose, either. It's a good way to learn how to
9 30 	 POK EU% (L-8) , 32: POK EU% (L) , 81: L=L play without becoming frustrated. +B A successful catch is greeted with a940 	GOSUB150 ''bleep," bu,t a miss gets you a raspberry. If950 	 IFM= l 3THENGOSUB310:C=-l:GOSUB11 

you're not playing a practice game, it's all 0:M=ll-E 
over when you miss a ball. The rest come 960 	 IFM= l THENGOSUB250:C=l:GOSUB110: 
tumbling down! M=3+E 

A note on strategy: let go of the joystid< 970 	 POKEG%(M-C) ,32:POKEG%(M) ,Sl:M=M 
+C: I FE=. THENS 50 after each move. This will return the Juggler 

980 POKEJ%(K-3*A) ,32:POKEJ%(K-2*A), to the center position, where it is easiest to 
81 quickly react. 

990 POKEU%(L-3*B),32:POKEU%(L-2*B), 
81 

1010 POKEG%(M-3*C),32:POKEG%(M-2*C), 
81 :GOT0860 

1020 DATA 7946,7902,7858,7815,7772,7 
25 0 	 I F K<> 6 THEN 19 0730,7710,7712,7714,7738,77 
260 	POSITION 1,1: ? #6;"{9 SPACES}"

84,7829,7874,7918,7962 270 GOSUB 1190 
1030 DATA7948,7904,7860,7817,7774,77 200 REM a;r:1111:••a111:• 

29 0 GOSUB 3 20:GOSUB 3 2054,7756,7758,7782,7827,787 
3 0 0 	 GOSUB 440:GOSUB 3202,7916,7960 3 1 0 	 GOTO 290

1040 DATA7950,7906,7862,7819,7798,77 320 REM M;!al•l•:m;;;w 
78,7802,7825,7870,7914,7958 , 330 IF PEEK(53279l = 6 THEN RUN 

3 40 POS=2-<1-PTRIG<0>>+<1-PTRIG<1>> 
350 ON POS GOSUB 3 70, 3 90 , 410 
3 6 0 RETURN 
370 POSITION 6, 7: ? #6; " < Cir>{[!}{(];} > 

:POKE 77,0 
3 80 POSITION 8,9:? #6;"$ +":RETURNProgram 2: Atari Version 3 90 	POSITION 6, 7:? #6;" < CID {(D {fl} > " 
400 POSITION 8,9:? #6;"$ X":RETURN 

100 REM •llid.,u!; :O:J;JM•l:i!:•->M:M 410 POSITION 6 , 7:? #6;" < C(];}{[!}{r::;:l > " 
110 GRAPHICS 18 :POKE 77,0 
120 GOSUB 660:GRAPHICS 18:POKE 756,CH 420 POSITION 8,9: ? #6;"t X":RETURN 

SET/256:SETCOLOR 1 , 12,6:SETCOLOR 4 3 0 REM a;u1!l:W:f:l•W 
3,4,8:SETCOLOR 2,0 , 10 440 INDEX=<INDEX+l)t(INDEX < BALLS - 1> 

1 3 0 SCR=PEEK<88l+256lPEEK<89) 450 BPOS=BPOS<INDEX> 
140 POSITION 7,6:? #6;" '" 460 WHICH=WHICHCINDEX>:BDIR=BDIR<INDE 
1 5 0 P 0 S I T I 0 N 7 , 7 : ? # 6 ; " < { Ir> { ID { [!} > " X> :BIN=BIN<INDEX> 
160 POSITION 7 , 8: ? #6 ; " CC > " 470 POKE BPOS,O 
170 POSITION 7 , 9: ? #6;" $ X" 480 BPOS = BPOS+PB<WHICH , BIN>tBDIR 
180 BALLS=2:DIM BALL$( 3 ):8ALL$="G{~} 490 POKE BPOS,ASC<BALL$(INDEX+1>> 

<Gl":POSITION 6 , 0:? #6;M$ 500 BIN=BIN+BDIR:IF BIN=O OR BIN >PB<W 
190 GOSUB 320:POSITION 1,1:? #6;"~ HICH,0) THEN 5 3 0 

62 COMPllTE! January. 1983 





510 	BIN<INDEX>=BIN 
520 	BPOS<INDEX>=BPOS:RETURN 
5 3 0 	 REM M #4: I •at! - i :f:I!l#I*· • • "1;"'!1'""$""$""o'J.-#l"""•J&-=­
540 	P=PEEK CBPOS+20>:IF P <> 28 AND P (> 3 

0 THEN 580 
550 FOR W=14 TO 0 STEP -2:SOUND 0,50, 

10,W:SOUND 1,60,10,W:NEXT W 
560 	 IF NOT PRACTICE THEN SCORE=SCORE 

+1+9tCBALLS=3>:POSITION 10-LEN<ST 
R$CSCORE>Jl2,1:? #6;SCORE;" 

570 	POKE BPOS,O:BDIR<INDEX>=-BDIR<IND 
EXJ:GOSUB 1260:RETURN 

580 	SOUND 0,100,12,8:FOR W=1 TO 50:NE 
XT W:SOUND o,o,o,o:IF PRACTICE TH 
EN 570 

590 	FOR 1=1 TO 10:FOR J=O TO BALLS-1 
600 	POKE BPOS<JJ,ASC<BALL$(J+1Jl 
610 BPOS<J>=BPOS<JJ+20-BDIRCJJ:SOUND 

O,ItBALLS+J,12,10-I:NEXT J:NEXT I 
620 POSITION 9,6:? #6;"~" 
630 POSITION 5,0:? #6;"press ~-iif:l•il" 

640 IF PEEK<53279> <> 6 THEN 640 
650 RUN 
660 REM Ml!:!liif(:l•f'4:ii(tJ:M 

Reachi11g with an 011tstretcl1ed arm i11 the Atari vcrsio11 
of "Juggler ." 

670 	GRAPHICS 2+16:DIM M$C10> 
680 	M$=" J (!Ir,g [J!Er" 
690 	FOR I=l TO LENCM$J:A=ASCCM$<I>>:P 

OKE 712,INTCA/16Jt16+14 
700 	FOR J=l TO 11:COLOR 32:PLOT I+J-1 

,J-::COLOR A:PLOT l+J,J:SOUND O,J 
~lt10,10,8:NEXT J:COLOR 32:PLOT I 
+J-1.J-1 

710 	FOR J=10 TO 6 STEP -1:COLOR 3 2:PL 
OT J+J/2+3.5,J+1:COLOR A:PLOT 1+3 
+J/2,J:SOUND O,J+lt10,10,8:NEXT J 

720 	 NEXT I 
730 	FOR I=O TO 240 STEP 10:POKE 712,0 
740 	A=PEEK<708l:POKE 708,PEEK<709J:PO 

KE 709,PEEK<710>:POKE 710.PEEK<71 
1 >. :POKE 7 11, A 

750 	POKE 711,PEEKC53770>:POKE 53279,0 
760 SOUND o,I,10,4:SOUND 1,1+10,10,4: 

NEXT I 
770 SOUND o,o,o,o:SOUND 1,0,0,0 
780 GRAPHICS 2+16:POSITION 7,6:? #6;M 

$ 
790 CHSET=CPEEKC106J-8Jt256:FOR I=O T 

0 7:POKE CHSET+I,O:NEXT I 
800 RESTORE 840:IF PEEK<CHSET+8J=60 T 

HEN 1030 

64 COlll'VTll Jonuav.19B:r 

810 	FOR 1=128 TO 207:POKE CHSET+I,PEE 
K<57344+IJ:SOUND O,I,10,8:PO KE 5 3 
274,I:NEXT I 

820 	FOR I=l TO 14:READ A,B:FOR J=O TO 
7:POKE CHSET+At8+J,PEEKC57344+Bt 

8+J J: SOUND O, A, 10, 8: SOUND 1, B, 10, 
8 

830 POKE 53274,A:NEXT J:NEXT !:SOUND 
o,o,o,o:SOUND 1,0,0,0 

840 DATA 34,34,33,97,44,108,51,115,26 
'26' 42' 42' 53' 11 7' 39' 103' 37' 101' 50 
,114,48,48,35,99,52,116,41,105 

850 READ A:IF A=-1 THEN SOUND O,O,O,O 
:GOTO 1030 

860 	FOR J=O TO 7:READ B:POKE CHSET+At 
8+J,B:SOUND O,B,10,8:POKE 53274,B 
:NEXT J 

870 GOTO 850 
880 DATA 1,60,126,219,255,189,195,126 

,60 
890 DATA 2,24,102,165,219,231,126,122 

'126 
900 DATA 3,0,126,126,126,126,231,195, 

195 
910 	DATA 4,3,6,12,24,16,112,0,0 
920 	DATA 5,192,96,48,24,8,14,0,0 
930 	DATA 6,60,90,219,255,231,231,126, 

60 
940 DATA 7,o,o,0,24,24,o,o,o 
950 DATA 8,o,o,o,o,63,224,0,0 
960 DATA 9,o,o,o,0,252,7,o,o 
970 DATA 10,1,67,166,28,0,0,0,0 
980 DATA 11,128,194,101,56,0,0,0,0 
990 DATA 28,128,130,68,60,7,0,0,0 
1000 DATA 30,1,33,18,60,224,0,o,o 
1010 DATA 127,16,24,28,30,30,28,24,16 
1020 DATA -1 
1 0 3 0 REM e-;"t'='•l..,,:""H,_W""il~:"'!l"'li~f~:~1.~if.~<if~:~i=i~(~1""!~:e­
1040 REM Read in parabolas 
1050 DIM PB<4,15J:RESTORE 1060 
1060 DATA 0,-19, - 20, - 21, - 21,-1, 19, 19, 

20,20,0,-99 
1070 DATA 0,-20,-21,-21,-21,-1,-1,19, 

20,21,21,0,-99 
1080 DATA 0,-19,-20,-21,-21,-1,-1,19, 

19,20,21,0,-99 
1090 DATA 0,-19,-20,-20, - 21,-1, 19, 19, 

19,20,0,-99 
1100 DATA 0,-20,-21,-21,19,19,20,0,-9 

9 
1110 FOR I=O TO 4 
1120 FOR J=1 TO 15 
1130 READ A:IF A<> -99 THEN PB<I,J>=A: 

NEXT J 
1140 PBCI,OJ=-J - 1 
1150 NEXT I 
1160 DIM BPOS<2>,BPEEKC2J,WHICHC2J 
1170 DIM BDIRC2J,BIN<2J:RETURN 
1180 REM oali•f(:l•tt.....•l:l•"-1 
1190 FOR l=O TO 2:WHICHCIJ=-1:NEXT 
1200 FOR I=O TO BALLS-1 
1210 BDIR<I>=-1+2t<RND<1J >0.5J 
1220 INDEX=I:GOSUB 1260 
1230 NEXT I 
1240 RETURN 
1 2 5 0 REM --~.-:..~1~•=•r::~1-~if.~'4~..:~~.1~:~1-,_..,,•...,I:""!••"'* 
1260 WHICH=INTC5tRNDCO)J:WHICHCINDEXJ 

=-1 
1270 BPOSCINDEX>=SCR+130+INTC3tRNDCOJ 

J-4t<BDIRCINDEXJ=-1J 
1280 FOR J=O TO BALLS-1 
1290 IF WHICHCJJ=WHICH THEN J=BALLS:N 

EXT J:GOTO 1260 

1300 NEXT J:WHICHCINDEXJ=WHICH 

1310 BIN<INDEXJ=1+CPB<WHICH,OJ-1Jt<BD 


' I R <I ND EX J = - 1 J 
1320 RE.TURN . Q 



In the beginning there was the membrane keyboard. 
So it was to be done that lnhome Software would create a full-stroke 

keyboard for the Atari 400 Home Computer and it would be called the B Key 
400, and would sell for $119.95 U.S. funds. · 

The new B Key 400 was made so easy to install that the owner could do 
it himself in a miraculous two minutes. 

With the B Key 400 keyboard from lnhome Software, you will follow 
into the land of professional home computers that are powerful, easy to 
program and have a great capacity that can be made even greater with lnhome 
Software 48K and 32K memory boards. It was done and it was good. 

INHOME - SOAWARE 
lnhome Software Incorporated, 2485 Dunwin Drive, Mississauga, Ontario LSL !Tl. (416) 828-0775. Made in Canada~'"'•' 
ATARI IS a reg1s1crcd lradernark of ATARI, USA 



. KMMM Plscal for PET/CBM $85 
A subset of standard Pascal with extensions. 
- Machine la"llUage Pascal Source Editor with cursor 
oriented window roode 

- Machine ~age P-Code Con1>iler 
- P-Code to macline la[9Jage translator for ~timized 

object code 
M

fir PET/Cll c..,.lln 

NEW 
VERSION II 

FORTH for PET 
BY L C. Cargile and Michael Riley $50 
Features include: 

full FIG FORTH model. 
all FORTH 79 STANOARO extensions. 
structured 6502 Assembler with nested decision making 

macros. 
- Run-time package FLEX-FILE is aset of flexible, friendly programs to allow you to full screen editing (same as when programming in 
- Floating point capability set up and maintain a data base. lrcludes versatile Report BASIC). 
- User manual and Saf11lle programs Writer and Mail Label routines. and documentation for prc>­ auto repeat key. 
Requires 32K Please specify configuration grammers to use Data Base routines as part of other prc>­ sample programs. 

EARL for PET (disk file bl111d) $65 
grams. 
RUDDM ACCESS DATA USE 

standard size screens (16 lines by 64 characters). 
150 screens per diskette on 4040,480 screens on 8050. 

Etllr. Au.Iller. Rlllcatar, U1ar Record size Jjmit is 256.characters. The number of records per ability to read aoo write BASIC sequential files. 
Generates relocatable object code using MOS TechnolorJy disk is limited only by record size and free space on the disk. introductory manual. 
rmemonics. Oisk file input (can edit files larger than File maintenance lets you step forward or backward through a reference manual. 
memory) . Links ,multiple object programs as one memory file. add.delete.or change arecord, go toanumbered record, or Runs on any 16K or 32K PET/CBM (including 8032) with 
load. Listing output to screen or printer. Emanced editor find a record by specified field (or partial field). Field lengths ROM 3or 4,and CBM disk drive.Please specify configuration 
operates in both command roode and cursor oriented may vary to allow maximum information packing. Both sub­ when ordering. 
"wirdow" mode. totals and sorting may be nested up to 5 fields deep. Any field M1bCH1,Utr llf FORTH $30 

RAM/ROM
for PET/CBM 

may be specified as akey. Sequential file iflllJt and ootput, as 
well as file output in WordPro and PaperMate format is suppor­
ted. Record size. fields per record, and order of fields may be 
changed easily. 

simple metacompiler for creating compacted object code 
which can be executed independently (without the FORTH 
system). 

4K or BK bytes of soft ROM with optional 
battery backup. 
RAM/ROM is compatible with any large keyboard machine. 
Plugs into one of the ROM sockets aboYe screen memory to 
give you switch selected write protectable RAM. 

MAILING LABELS 
Typical mail records may be packed 3000 per disk on 8050 
(1400 on 4040). Labels may be printed any number wide. and 
may begin inany column posijiort There is no limit on the num­
ber or order of fields on a label and complete record selection 

PaperMate 
60 COMMAND 

WORD 

AB 

Use RAM/ROM as a software development tool to store data 
or machine code beyoocl the normal BASIC range. Use 
RAM /ROM TO LOAO A ROM image where you have possible 

via type code O' field condition is supported. 
REPORT WRITER 
Flexible printing fO'maL including field placemenL decimal 

PROCESSOR 
by Michael Riley 

conflicts with more than one ROM requiring the same socket 
Possible applicatioos include machine language sort (such as 
SUPERSORn . universal wedge, Extramon. etc. 
RAM/ROM - 4K $75 

~st ification and rounding. Oef1ne any column as a series of 
math or trig functions performed on other columns. and pass 
results such as running total from row 10 row. Totals, nested 
subtotals. and averages supported. Complete record selection. 

Paper-Mate is a fuJHeatured word processor for CBM/PET 
by Michael Riley. Paper-Mate incorporates 60 commands to 
give you full screen editing with graphics for all 16K or 32K 
machines (including 8032).all printers, and disk or tape drives. 

RAM/ROM - SK 90 including field within range, pattern match. and logical func­ Many additional features are available (including most capa­
Battery Backup Option 20 tions can be specified. bilities ol Professional Software's Word Pro 3). 

SUBSORT by James Strasma $35 
Subsort is an excellent general purpose machine language 

FLEX-FILE II by Michael RHey $110 
Please specify equipment configuration when ordering. 

For writing texL Paper-Mate has adelinablekeyboard so 
you can use with either Business or Graphics machines. Shift 
lock on letters only, or use keyboard shift lock. All keys 

soct routine for PE T/CBM computers.Sortsboth one and two 
dimensioned arrays at lightning speed in either ascending or DISK l.C.U. $40 

repeat 
Paper-Mate text editing includes floating cursor. scroll up or 

descending order. Other fields can besubsorted when amatch l1IHSIH C111 Ulit ~y LC. C111He down page forward or back. and repeating insert and delete 
is found.and lields need not be in any special order.Sort arrays COMPLm DISK RECOVERY smEM FOR CBM DRIVES keys. Text block handling includes transfer, delete. append, 
may be specified by name. and fields are random length. - edit disk blocks with ease save. load. and insert 
Allows sorting by bi t to provide 8 categories per byte. The - duplicate disks. skipping over bad blocks All formatting commands are imbedded in text for complete 
routine works with all PET BASICS, adjusts to any memory - complete diagnostic facilities control Commands include margin control and release. column 
size. and can co-exist with other programs in high memciy - urrscratch scratched files 

- check and correct scrambled files 
adjust 9 tab settings, variable line spacing, justify text center 
text and auto print form letter (variable block). Files can be 

SuperGraphics 2.0 - recover improperly closed files 
- extensive treatment of relative files 

Jinked so that one command prints an entire manuscript Auto 
page. page headers,page numbers. pause at end ol page. and 

NEW Version with TURTLE GRAPHICS - optional ootput 10 IEEE488 printer hyphenation pauses are 1rcluded. 

SuperGraphics. by John Fluharty. provides a 4k machine - comprehensive user manual (an excellent tutorial on disk Unlike most word processors. CBM graphics as well as text 
language extension which adds 35 lull featured commands lo operation and theory). can be used. Paper-Mate can send any ASCII code over any 
Commodore BASIC lo allow fast and easy plotting and 

· manipulation of graphics on !he PET/C BM video display, as 
well as SOUND Commands. Animations which previously 

Furnished on copy-protected disk with manual. 
Backup disk available. S10 additional. 
- ·----------­

secondary address to any printer. 
Paper-Mate furctions with all CBM/PET machines with at 

least 16K. with iltrY type ol printer. and with either cassette 
were 100 slow or impossible without machine language 
subroutines now can be programmed directly in BASIC. Move 
blocks (or rockelships.etc.).or entire areas of the screen witha 
single.easy to use BAS IC command Scroll any portion ol the 

PROGRAM YOUR OWN EPROMS $75 
Branding Iron EPROM Programmer for PET/CBM software for 
all ROM versions. Includes all hardware and software to prc>­

()'disk. 
To order Paper-Mate. please specify machine and ROM type. 
Paper-Male (disk or tape) for PET. CBM, VIC, C64 $40 

screen up,down. left. or nght. Turn on or off any of the 4000 
(8000 on 8032) screen pixels wi thasingle BASIC command. 
In high resolutionmode,draw vertical.horizontal. and diagonal 

gram or copy 27t 6 and 2532 EPRDM s. 
----·-----­-------------------·-······---------·-··---------­
PORTMAKER DUAL RS232 

SM-KIT l1r PET/CBlll $40 
Enhanced ROM based utilities for BASIC 4. Includes both prc>­

lines. Oraw abox. fill a box. and move it around on the screen SERIAL PORT $63 !1!~m~~-aids and ~~k handli~_com_~-~-----­
with easy 10 use BASIC commands ?lot curves using either 
rectangular or polar co-ordinates (great for Algebra.Geometry 

Two ports with full bipolar RS232 buffering. Baud rates from 
300 to 4800. FO' PET/CBM. AIM, SYM. 

BASIC INTERPRETER tor CB M8096 $200 
Afull interpreter implementation toautomatically take advarrand Trig classes.) . . . 


The SOUND commands allow you to 1mt1ate anote O' senes 
 CBM Sollw1111
of notes (or even several songs) from BASIC, and then play TCL Pascal Version t .6them in the background mode without interfering with your 

Petspeed BASIC CompilerBASIC program.This allows your program Ip run at full speed 
Integer BASIC Compilerwith simultaneous graphics and music. 
CMAR Record HandlerSeven reN TURTLE commands open up a whole reN 


dimension in graphics. Place the TURTLE anywhere on the 
 UCSO Pascal (without board) 

screen. set his OIRECTION. turn him LEFT or RIGHT. move Wordcraft 80 

him FORWARD raise or lower his plotting pen. even flip the BPI Accounting Modules 

pen over to erase. Turtle commands use angles measured in Professional Tax Prep Sys. 

degrees, not radians. so even elementary school children can Intelligent Terminal Emulator 

create fantastic graphic displays. ASERT Oata Base 


Specify machine model (and size).ROM type (BASIC 3or 4) Personal Tax Cale 

Oow Jones Portfolio Mgmt
SuperGraphics in ROM $45 
Assembler Oevelopment

Volume discounts available on ROM version fO' schools. Legal nme Accounting 

hi h m Pike C252 Bet PeA :8915 215-822-7727 A B omputers 

!~-~!.!!1.~~-'!.~-~-~~~~~e__~!~~~~6.:_____________ 
135 PEDISK II Sysllms l11m c111 Mlcratech 1nll1ble. 
225 
110 ~!~-~~-~~-!_~)-~--~~~~!~~~e_!_~~!!-~~~~-~-­
110 JINSAM Dab Bau 11111111•111Sysbm fir CBM. 
135 ~~~~-~~i:.~i:r~~~~~~~!_f~~~~!~~!~~-­300 
300 CDPY-WRITER Wini Prlceulr fir PET/CBM. SI 59 
600 Works like expensive word processors, plus has added fea­

25 !:J_f_~_!i~_:~oobl_:_:?!~~~~~~~~-~~~~~~ -~':.~!!~:.. 
375 
55 CASH MANAGEMENT' SYSTEM $45 

Easy to use disk system Keeps lrack of cash disbursements,110 
80 cash r~eipts. cash transfers. expenses for up to 50 cat~ 

445 gories. 

WRITE FOR CATALOG 
Add Sl 25 per order for shipping We pay balarce of UPS surtace 
charges on all prepaid orders Prices listed are on cash discount 

COIma r. basis Regular prices slightly higher Prices sub1ec1 to change 



SPECIALS DI INTREGATED CIRCUITS 
6502 7.45 10/ 6.95 50/ 6.55 100/ 6.15 
6502N6512A 8.40 1017.95 50/7.35 100/ 690 
6520 PIA 5.15 10/ 4.90 50/ 4.45 100/ 4.15 
6522 VIA 6.45 10/ 6.10 50/ 5.75 100/ 5.45 
6532 7.90 10/7.40 50/ 7.00 100/ 6.60 

[Icommodore 
See us for Personal Business, 
and Educational requirements. 

Educational Discounts available. 

PETSCAN $245 base price
Allows you to connect up to 35 CBM/PET Computers to 
shared disk drives and printers. Completely transparent to the 
user. Perfect for schools or multiple word processing coo­

DISK 
SPECIALS II 
SCOT-CH (3M) 5" 
SCOTCH (3M) 8" 

10/ 2.30 50/ 2.10 100/ 2.05 
10/ 2.45 50/ 2.20 100/ 2.15 

We stock VERBATIM DISKS 
Write far Dealer 11d OEM prices. 

BASF 5" or 8" 10/ 2.00 20/ 1.95 100/ 1.85 
Wabash 5" 10/ 1.80 50/ 1.75 100/ 1.70 
Wabash 8" 10/ 2.25 50/ 2.20 100/ 2.10 

2114-l200 2.45 25/ 2.30 100/ 2.15 
2716 EPROM 4.90 5/ 4.50 10/ 4.00 
2532 EPROM 8.90 5/ 8.45 10/ 7.90 
6116 2KX8 CMOS RAM 8.90 5/ 8.45 10/7.90 
4116 RAM 8 foc 14 
~~Q..~~rtion Force 21.P!~-§~.'5ill~S~Q.~l________lQ.~ 

:.I'll)., 1 ~'1 1.ft l:\ 'I·-. ..~ 

(!.\ 

figurations. Base configuration supports 2 compu1ers. Add~ 

!~al ~.'!:_~~~-~-!DO~~~-­ -- ----··---­

Commodore COMMUNICATES! 

COM PACK $129 
Intelligent Terminal Package includes: 
ACIA hardware based interface; DB25 Cable and STCP Soft­
ware withremote telemetry. transfer tcwfrom disk. printer rut­
puL XON·XOFF control, user program control, and status 
line. 

VE-2 IEEE to Pa~ Interface 119 

We stock MAXELL DISKS 
Write for dealer 11d DEM prices. 

Disk Storage Pages 10 for $5 Hub Rings 50 for $6 
Disk Library Cases I "-3.00 5"-225 

H~-~ani ng Kit~-~--------------------­
CASSETTES-AGFA PE·611 PREMIUM 
High output low noise, 5 screw housings. 
C-10 10/ .61 50/.58 100/ .50 
C-30 10/ .85 50/ .82 100/ .70 

SPECIALS 
Anchor Automation Signalman Modems 
FREE SOURCE MEMBERSHIP WITH SIGNALMAN 

All SignalmanModems are Direct Connect,and include cables 
to connect to your computer and to the telephone.Signalman 
Modems provide the best p.- ice-perlormance values,and start 
at less than S100. D* 1U DEi illllllrin lnllN 
Mark I RS232 
Mark II for Atari 850 
Mark IV for CBM/PET with software 
Mark Vfor Oslxlme (software available) 
Mark V1 for IBM Personal Computer 
Mark VII Au to DiaVAuto Answer 
Mark VIII Bell 212 Auto Dial/Answer 

DC HAYES Sm1rtml41m 229 
RS232 MODEM - Aumllc 119 

~~~~-~l!_DEM_-::­_£~1TT_l~~~-~--­ · · ·------J_?~ 

We carry Apple II+ from 

Includes case. power supply, full 8-bit transmission, and 
switch selectable character conversion to ASCIL 

VIC 20 189 VIC Sargon II Chess 32 
VIC Printer 335 VIC GORF 32 
VIC 3K RAM 32 Meteor Run (UMI) 39 
VIC 8K RAM 53 VIC Radar Ratrace 24 
VIC 16K RAM 99 Amok (U MI) 20 
VIC Disk Drive 395 Snakman 15 
VIC Pinball 32 Rubik's Cube 13 
VIC Omega Race 32 Pt(9"arrmers Referin:e 15 
Sjija"s cl Mas (UMI) 39 Renaissance (U MI) 39 
VIC Draw Poker 24 VIC Superslot 23 

VICTORY S1ftn11 ltr VIC 
Street Sweepers 12 Maze in 3·0 12 
Night Rider 11 Cosmic Debris 12 
Tr~es cl Bat Cave 12 Grave Rotilers Advent 11 
Games Pack I 12 Games Pack II 12 
Victety Casino 8 Adventure Park I 12 
Adventure Pack II 12 Trek 11 

Timex/Sinclair Computer 
Zenith ZVM-121 Green Phosphor Monitor 
INTEX Talker Tu1 ta Sp11eh Sy1h111 
Epson, Okidata Prowriter printers available 
Brother Daisy Wheel Printer 

95 
109 
265 

880 
1445STARWRITER Daisy Wheel Printer F10 

Wt SIKk AMDEK l•lh11 
Watanabe Intelligent Plotter 995 
Staticide anti-static spray 

6-pen 1295 
6 

445dBASE 11 

AU BOOK 11d SOFTWARE PRICES DISCOUNTED 
APProducts 15% OFF-------····---­------­---­------------------­H·--
Syaertek SYM-1 Micrvcomputer SALE 189 
KTM·2/80 Synertek Video and Keyboard 349 

~~~~~~¥.~~_!~~!!'.~.!~!~I-·-------~~-~ 

(~ Alspa Computer, Inc.] 
Bell & Howell 

I 6K RAM Card 65 
Apple LOGO 150 
Video Recorder Interface 545 
Super Serial Card 149 
Tu.mderclock Plus 119 
Z80 Softcard and CP/M 295 
Parallel Printer Interface/Cable 80 
Grappler Interface 139 

TG Products Joystick for Apple 48 
TG Paddles 32 
DCHayes Micromodem II 299 

TNW 488/103 with OM 450 
Compute!'s First Book of PET/CBM 11 
POWER ROM Utiltties for PET/CBM 78 
Word Pro 3+ · 32K CBM . disk. printer 195 
WordPro 4+ - 8032, disk. printer 300 
SPEUMASTER 1p1Hll1 cMcklr l1r W1~Pn 170 
COPY-WRITER Professional Word Processor 159 
VISICALC for PET, ATARI, or Apple 190 
PETRAX PET ta E,1111 Gn,~lcs S1fln11 35 
SM·KIT n u1eed PET/CBll ROM UHlltles 40 
Programmers Toolkit • PET ROM Utilities 35 
PET Spacemaker 11 ROM Switch 36 
2 Meter PET to IEEE or IEEE to IEEE Cable 40 
Dust Cover for PET, CBM, 4040, or 8050 8 
VIC or C64 Parallel Pr inter Interface 85 
CmC IEEE-RS232 Prin ter Interface ­ PET f 20 
SADI Intelligent IEEE·RS232 or parallel 235 
Library of PET Subroutines 12 
Png1111111i1glh PET/CBM (C111,uleij-R.Wes! 20 
Compute' First Book of VIC 11 
W•Dle PET C1hlt1 (Mld1l1•1 Gmllt) 8 
Color Chart Video Board fOI PET 125 

The price-performance leader. Includes ZBOA. 1 or 2 full 8" 
drives (double density, double sided), 3 serial and 1 parallel 
POfL and winchester pat Prices start at less than $2000. 

~~'=-~~nd o~~nquin~~~~~----·------·--·-··­

7'*''* I~;Jfems 
Z90-80 64 K 1995 
Z90-82 64K. 1double dens. drive 2245 
Z37 1.3 Megabyte Dual Drive 1355 
Z19 Video Terminal (VT·52 compatible) 695 

ZT-1 Intelligent Co11municatlons Tennlnal 550 
Zl 00 16-blt/B·bit System CALL 

-"'ATARr 
Viclex 80 Column Card 259 
1ullFORTH+ for Apple (fig-Forth) 85 
Silentype Printer and Card 31 o 
Graphics Tablel and Card 645 
Apple PASCAL Language 195 
Apple FORTRAN 160 
We stock EDUWARE Software 
GEN IS I Courseware Development System 145 
Unicom Grade ;]eporting or School Inventory 250 
Executive Briefing System with fonts 225 

Apple Dumpllag (Mlcrotek) Printer lnterfm 115 
Apple Dumpling wit• I 6K Buller 160 
PIE Writer Word Proceuer 120 

PET Fun and Games (Cursor) 11 ----- --·--------------·------·-­
REVERSAL (Spracklen) Apple or Atari 25 
SARGON II - Apple or TRS·80 26 
Apple II Use(s Guide (Osborne) 12 
Introduction to Pascal (Sybex) 13 
Pascal Handbook (Sybex) 16 
Musical Applications of Micros (Chamberlin) 20 
Starting FORTH 14 
Discover FORTH 12 
User Guide to the Unix System 13 
6502 Assembly Language Subroutines 11 
PET Fun and Games 9 
KAMIKAZE (H~den Software-Apple) 28 

800 Computer 649 
400-16K 269 
810 Disk Drive 440 
825 Printer 625 
850 Interface 170 
Inside Atari DOS 18 
Joysticks ex Paddles 19 
16K RAM (Microlek) 69 
32K RAM (Microtek) 99 
Pilot 65 
Super Breakout 29 
APX Software Call 

SPECIALS 
Microsoft BASIC 72 
MISSILE COMMAND 29 
ASTEROIDS 29 
STAR RAIDERS 34 
Space Invaders 29 
Music Comixiser 35 
Caverns of Mars 33 
PAC-MAN 36 
CENTIPEDE 36 
First Book of Atari 11 
Aldltr M--Allrt 85 
Other Atari products Call 

252 Bethlehem Pike WRITE FOR CATALOG 
Colmar. PA 18915 215-822·7727 AlldS12sperorderforsh1ppmgWepaybatanceofuPSsurfaceAB Computers 

charges on all prepaid orders Pnces ltsted are on cash discount 
basis Regular pnces sltghtly higher Pnces sub1ec1 to change 



SOUND 

On The Sinclair/Timex


Arthur B Hunkins 
School of Music. UNCG. Greensboro. NC 

Sound on the Sinclairffimex? Beethoven sym­
phonies, no; simple melodies, yes! All you need 
is one of the programs below, and a high-gain 
amplifier/speaker connected to the computer's 
mike output. (Radio Shack's battery-operated 
mini- or telephone-amplifier/speakers at $10-12 
work fine.) 

The software secret is a short Z-80 machine 
language (ML) routine buried in a REM statement 
at the beginning of a BASIC program. It is impor­
tant that the routine be the FIRST program state­
ment; if it isn't, all the USR and POKE addresses 
that follow must be changed. We'll make our open­
ing REMark statement number 10, and leave it! 

After typing 10 REM, press the following 
sequence of CHARACTERS (ignore commas, 
periods, and spaces): NEXT, A, /, I, =, :, COPY, 
INKEY$, PEEK, COPY,(, RETURN, INKEY$, 
<= ; RETURN,(, RETURN, H, 4, LET, 9, 4, GOTO, 
TAN. Remember, these are Characters - single 
keystrokes. Spaces will appear in the display, but 
you don't type any in. 

Some of the characters are FUNCTIONS; to 
register them, you first hit the function key. Others 
are KEYWORDS, a bit trickier. First hit THEN, 
which causes the K cursor to appear; then press 
the keyword; finally go back and delete THEN. 
Presto, a keyword in a REM statement! When you 
are fini shed entering characters, be sure to hit 
ENTER. 

Now we'll add a second statement: 30 LET 
A= USR 16514. Attach the amplifier to the mike 
output, turn up the volume, and we're ready for 
a test. (You might want to save the program first 
- machine language crashes make you start over.) 
Be sure you are in FAST mode; sound doesn't 
work in SLOW. (In you r own app lications, you 
may switch back and forth from SLOW to FAST 
whenever you wish.) 

RU the short program. If all is well, you 
should hear a slightly low B above middle C for 
approximately one second. The screen disp lay 
goes berserk during the note, showing horizontal 
black streaks similar to a LOAD. When the sound 
is finished, the previous display returns. 

Note that the computer hum, which is quite 
audible except during the note itself, is caused by 
the screen display. When the screen is "off," in­
cluding black during computer calculations, there 

is no hum. This program produces one note per 
subroutine call - a square wave, limited in range 
to pitches from B above middle C on up. (More 
sophisticated routines that extend the range into 
the bass register, and permit a variety of tone 
colors, are discussed later.) 

Frequency And Duration 
Let's construct a simple BASIC program to play 
our choice and length of note: 

10 REM (as above) 

12 LET 8=255 

14LETD=5 

17POKE16520,B 

22 POKE 16518,o•rnoo/B 

30 LET A= USR 16514 


Bis the frequency value, POKEd into location 
16520; Dis the duration va lue, which - converted 
to be constant for varying frequencies - is placed 
in 16518. B must be between 1 and 255, and D 
must be greater than 0. For higher frequencies, it 
is possible to ask for too long a duration; one may 
receive a report code of Bin statement 22 here (an 
attempt to POKE a number larger than 255 into 
location 16518). 

For longer tones, adjust tempo location 16516, 
which normally contains value 24. POKEing a 
smaller va lue speeds up the tempo, while a larger 
value makes everything last longer. Note that 
these three memory locations- for frequency, 
duration, and tempo - are the same for all pro­
grams in this article. So is the USR subroutine ca ll 
address . 

The single-byte frequency values for pitches 
from the B above middle Cup through two octaves 
are given in the table. These are the values with 
zero as the high byte (ignore the zero and use 
only the low byte). For this particular program, 
add three to each va lue listed; thus a low B (the 
first pitch with high byte= 0) should be 250 instead 
of 247. Experiment with different frequency and 
duration values . 

Now let's explore a routine that permits a full 
range of pitches, down to two octaves below mid­
dle C or lower, if you wish. Here we require a 
two-byte frequency value. The machine language 
is more extensive. Again begin with 10 REM, add­
ing the following sequence of character 
strokes: NEXT, A, /, I, = , upper left quarter square 
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graphic, upper left quarter square graphic, COPY, 
VAL, PEEK, COPY, lower left quarter square 
graphic, left half square graphic, C, upper right 
quarter square graphic,(, RETURN,£,$, C, upper 
half square graphic,$, I, RUN, AT,<=, RETURN, 
lower left quarter square graphic, left half square 
graphic, C, upper right quarter square graphic, (, 
RETURN,£, $, C, upper half square graphic, $, /, 
RUN, H, 4, AND, 9, 4, STR$, TAN. 

Whew! Again conclude by hitting ENTER, 
and double or triple-check the entry. Be sure to 
identify the correct graphics characters, preceding 
and following them by pressing the GRAPHICS 
key to obtain or cancel the G cursor. To get the 
graphics character rather than a reverse field letter, 
you must use the shift key. 

This routine may be quick-checked also by 
adding the statement: 30 LET A=USR 16514. 
This time you should hear a slightly low B below 
middle C, for about two seconds. The complete 
BASIC program is .listed below. 

10 REM (as above) 

12 LETB=l 

13 LETC=255 

14 LET D=lO 

15 LET X=B,.256+C 

17POKE16520,B 

18 POKE 16521,C 

22 POKE 16518,0•1000/X 

23 IF PEEK 16518=0 THEN POKE 16518,l 

30 LET A= USR 16514 


Here Band C are the two-byte frequency 
values (high-low order). X sums the two values 
for purposes of calculating the duration to be 
POKEd into 16518. Statement 23 may seem prob­
lematic. It is needed because very low notes (high 
Band C values) may cause 16518 to contain zero, 
which will produce a very long tone in combination 
with a small D value. Statement 23 protects against 
this possibility. To obtain accurate rhythms on 
low short tones, speed up the tempo (POKE a 
value less than 24 into 16516) so that you can work 
with larger values of D. Again, try different fre­
quencies and durations, using the frequency table 
at the end of the article. Bis the high byte, C, the . 
low. Use the values straight out of the table (do 
not add 3). 

Varying Tone 
Next we have a modification of the above ML 
routine that permits variation in tone color. It is 
more complex and difficult to use, but permits 
any width of pulse (rectangular) wave by changing 
a single variable. While requiring considerable 
additional overhead, only one more variable is 
specified (pulse width). Frequency values are the 
same as in the previous program. It will be easiest 
to enter this routine as a modification of the pre­
vious one. 

Start, as usual, with 10 REM then: NEXT, A, 

/, I, =, upper left quarter square graphic, upper 
left quarter square graphic, COPY, PEEK, COPY, 
lower left quarter square graphic, left half square 
graphic, C, upper right quarter square graphic, (, 
RETURN, £, $, C, upper half square graphic, $, /, 
RUN, upper left quarter square graphic, upper 
left quarter square graphic, COPY, <=, RETURN, 
lower left quarter square graphic, left half square 
graphic, C, upper right quarter square graphic, (, 
RETURN, £, $, C, upper half square graphic, $, /, 
RUN, H, 4, OR, 9, 4, USR, TAN. Conclude with 
ENTER. Adding the statement 30 LET A= USR 
16514 should result in the same tone as previously, 
since a square wave (50 percent pulse width) is 
specified. 

As the BASIC overhead for this routine is 
fairly extensive, it may not run on the lK ZX-81. 
All other programs should. 

11 LET P=50 

12 LET B=l 

13 LETC=255 

14 LET 0=10 

15 LET X=B,.256+C 

16 LET Y = p• .02•x 

17 POKE 16520,INT (Y/256) 

18 POKE 16521, Y-PEEK 16520,.256 

19 LET Y = (100-P)•.02•x 

20 POKE 16538, INT (Y/256) 

21POKE16539,Y-PEEK 16538,.256 

22 POKE 16518,o•1000/X 

23 IF PEEK 16518=0 THEN POKE 16518,1 

30 LET A=USR 16514 


Pis the new variable, representing pulse 
width expressed as a percentage (greater than 
zero and less than 100). The other statements are 
needed to calculate, from a single two-byte fre­
quency number, the two sets of timing loop values 
for the top and bottom portions of the pulse wave. 
Suffice it to say that the two pairs of loop values 
go into locations 16520-16521and16538-16539, 
and that if the two pairs are identical, you get a 
square wave; otherwise, a variable-width pulse 
results . Incidentally, these variable pulse widths 
may be monitored on the screen, where the thicker 
streaks of white represent greater positive pulse 
widths at the same frequency. Note, too, that 
spacing of the streaks is proportional to 
frequency. 

A Short Melody 
Finally, let's return to our first sound routine ­
the one with one-byte frequency values, square 
waves, and high pitches only - and attempt a 
short melodic phrase. To do this, we define a series 
of frequency and duration variables in arrays, 
inserting them in order during a FOR/NEXT loop 
that calls the notes one at a time. 

Observe that this program is not designed to 
perform entire compositions (though, given 
enough memory, it could). I will review two 
commercial programs in an upcoming issue of 
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COMPUTE! which allow you to code or perform, through five octaves around middle C. The first 
then play back, extended melodies. pitch is two octaves below middle C, the last, 

10 REM (as above, first sound routine) three octaves above middle C. Be sure to add three 
12 DIM 8(6) to these values when using the on~-byte, simple13 DIM 0(6) 
14 LET B(l) = 157 sound routine . This routine handles only pitches 
15 LET 0(1) = 3 with a high byte of z ro, which is omitted. 
16 LET B(2) = 186 

17 LET 0(2) =1 
18 LET B(3) = 235 

19 LET 0(3)=4 
20 LET 6(4) = 186 

21 LET 0(4) = 4 

22 LET B(5) = 157 

23 LET 0(5) = 4 

24 LET 8(6)=117 
25 LET 0(6) = 8 

26 FOR f=l TO 6 

27 POKE 16520,B(I) 
28 POKE 16518,D(l)*lOOO/B(I) 
35 LET A=USR 16514 

40 NEXT I 

After SA VEing the program to prevent possi­

ble catastrophe, RUN it. Do you recognize the 
tune? If the tempo is too slow, you can always 
POKE the tempo location, 16516 - insert the state­
ment, 11POKE16516,15 (or POKE any other 
number below 24). Experiment with different 
speeds between 1 and 255. 

You may have noticed that there is no provi­
sion for rests. Rests are a bit awkward. Perhaps 
you might want to work out something inside the 
play loop that checked for a B (frequency) array 
variable of zero, and converted the D (duration) 
array variable into an index for a "do nothing" 
FOR/NEXT loop . Yes, it sounds complicated. 
Perhaps the following suggestion is some 
improvement. 

Add two statements to the program above: 
30 IF B(I) = 255 THEN POKE 16528,255, and 32 IF 
8(1)<>255 THEN POKE 16528,254. Now, if you 
code a FREQUENCY val.ue of 255, you'll get a rest 
of the specified duration rather than a pitch . Make 
sure to reserve the "pitch" of 255 for a rest. Or 
you may choose, and reserve, any other value 
greater than zero to 255 for this purpose. Unfor­
tunately, zero won't work. After inserting this 
code, try substituting 255 for one of the B array 
values in the melody. You should get a note hole. 

Comparable additions to the BASIC code for 
the other sound routines are also possible. I 
suggest reserving the value of 255 for the lower 
frequency byte. In the routine that deals with 
square waves throughout the frequency range, 
add the statements IF C(1)=255 THEN POKE 
16540,255 and IF C(l)<>255 THEN POKE 16540,254 
during the play loop. Note the change in memory 
location. The C array represents the lower fre­
quency byte. For the routine with variable pulse 
width, use the same two statements, but POKE 
16541 instead of 16540. 

What follows is a list of delay loop (frequency) 
POKE values for equally tempered pitches 
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Pitch Values 
PITCH HIGH BYTE 

c 7 

C#/OF 6 

D 6 

D#/EF 6 

E 5 

F 5 

F#/GF 5 

G 4 

G#/AF 4 

A 4 

A#/BF 4 

B 3 

c 3 

c#/dF 3 

d 3 

d#/eF 3 

e 2 

f 2 

f#/gF 2 

g 2 

g#/aF 2 

a 2 

a#/bF 2 

b 1 

cl (middle c) 1 

c#l/dfl 1 

dl 1 

d # l/efl 1 

el 1 

fl 1 

f#l/gFl 1 

gl 1 

g#l/aFl 1 

al 1 

a#l/bFl 1 

bl 0 

c2 0 

c#2/dF2 0 

d2 0 

d#2/eF2 0 

e2 0 

f2 0 

_f#2/gF2 0 

g2 0 
g#2/aF2 0 
a2 0 
a#2/bF2 0 
b2 0 
c3 0 
c#3/dF3 0 
d3 0 
d#3/eF3 0 
e3 0 
f3 0 
f#3/gF3 0 
g3 0 
g#3/aF3 0 
a3 0 
a#3/bF3 0 
b3 0 
c4 0 

LOW BYTE 

105 

250 

145 

35 

218 

130 

50 

228 

155 

90 

23 

225 

167 

114 

65 

17 

230 

188 

149 

110 

75 

42 

11 

238 

210 

184 

159 

136 

113 

92 

72 

53 

36 

19 

3 

247 

232 

219 

207 

195 

183 

173 

163 

154 

145 

136 

128 

121 

114 

107 

101 

95 

89 

84 

79 

74 

70 

66 

62 

58 

55 




THUNDERBIRD 

Dove Sonders. Garland, UT 

For TRS-80 Color Computer, Atari and Unexpanded 
VIC, this game should prove a challenge for al/age 
levels. So far, none of the players who've tried it have 
been able to get past the seco11d level. But if you do , the 
game will keep getting harder. 

"Thunderbird" will demand your unruvided at­
tention and all of the memory the unexpanded 
VIC-20 has to offer. The object of Thunderbird is 
to score as high as possible. The high score will 
be kept from game to game. The scoring is as fol­
lows: 200 points for taking out a tree, 50 points 
for taking out a saucer, 75 points for deflecting off 
either wing of the Thunderbird, 25 points for de­
flecting off the. main body of the Thunderbird, 
and 1000 points for breaking out the bottom of 
the playing field. When the satellite drops into a 
well, 125 points are subtracted from the score. 

You score these points by keeping the satellite 
in the playing field. The satellite can break out the 
top and the bottom of the screen. When it breaks 
out the bottom, you score 1000 points, and a new 
and more difficult playing field is set up for you. 
If the satellite breaks out the top of the field, your 
game is half over. You can lose only two satellites 
out the top . You prevent the satellite from break­
ing out the top by deflecting it back into the field 
with the Thunderbird. The Thunderbird is moved 
across the top of the field with the cursor control 
keys. 

The display on the right side of the screen 
tells you if you are playing the first or second satel­
lite . When the satellite drops into a well, the 
Thunderbird lasers down from one to three mul­
ticolored saucers to further hinder the satellite 
from breaking out the bottom. You will notice 
that the Thunderbird deflects the satellite one 
way off its main body and a different way off its 
wings. You have to keep the Thunderbird moving . 
across the screen in conjunction with the direction 
the satellite is moving, or you will not play for 
very Jong. 

With a little practice, the first breakout is not 
too hard. The second breakout will not be out of 
reach either, but no one in our neighborhood has 
broken out the third time. Just in case you are a 

whiz though, the game will continue to get har­
der. 

Crunching It Into The VIC 
Because of the length of the program, I had to use 
a technique known as "crunching." You can pack 
more instructions - and power - into your BASIC 
programs by making each program as short as 
possible. 

Crunching programs lets you squeeze the 
maximum possible number of instructions into 
your program. It also helps you reduce the size of 
programs which might not otherwise run in a 
given size. 

A list of keyword abbreviations is given in 
the Appendix Din the Personal Computing Guide 
that you received with your VIC-20. This is helpful 
when you program because you can actually 
crowd more information on each line by using 
these abbreviations. In this program it is manda­
tory to use this technique on many of the lines 
when you type them in. The most frequently used 
abbreviation in this program is PO (P shifted-0) 
which is the BASIC ·abbreviation for the POKE 
command. However, if you LIST a program that 
has abbreviations, the VIC-20 will automatically 
print out the listing with the full-length 
keywords. 

If any program line exceeds 88 characters 
(four lines on the screen) with the keywords un­
abbreviated, and you want to change it, you will 
have to re-enter that line with the abbreviations 
before saving the program. 

SA VEing a program incorporates the 
keywords without inflating any lines because 
BASIC keywords are tokenized by the VIC-20. 
Usually, abbreviations are added after a program 
is written and do not have to be LISTed any more 
before SAVEing. 

REM statements are helpful in reminding 
yourself - or showing other programmers - what. 
a particular section of a program is doing. How­
ever, when the program is completed and ready 
to use, you probably will not need those REM 
statements any more; you can save quite a bit of 
space by removing them. If you plan to revise or 
study the program structure in the future, it is a 
good .idea to keep a copy on file with the REM 
statements intact. 

January, 1963 COMPllTI! 71 



HOME 

Ol•K DRIVl!B FOR 
ATARI COMPUTER8 -"'ATARr 
S1 Single Drive . . . . . . . . . S549.00 

400 
16K.. $199 
3 2 K • 1~0.n :t~n :a.m.. $274 
48K • 1~0.n :1a.r1:a.ml•$359 

410 Recorder . 574.00 
5429.00 

. . 5269.00 
5589.00 

.. 5159.00 

.. 5259.00 
.... 5169.00 

.. 518.00 
.. . ... . ..... 577.95 

BOO 


New IOW' price eHect1ve January 1. 1983 

M1crotek 16K Ram . 
AJclon Ramd1sk i 128K) 
ln!ec 48K Board 
ln!ek 32K Board 
One Year Extended Warranty 
CX481 Enrena1ner Package 
CX482 Educator Package . 
CX 483 Programmer Package 
CX 484 Communicator Package 

A1 Add-On Drove . ...... .. 5339.00 
S2 Dual Drive .... . ....... $879.00 
Single Side Dual Head ... 5879.00 
Dual Drive Dual Head .. S1046.00 

FRANKLIN & APPLE 

A2 . . ........ ..... ......... $299.00 

MO . ....... ... . . .... . .. .. 5369.00 

A70 ....... ........ . . . ... . 5499.00 

C2 Controller . .......... ... 579.00 

C47 Conlrollar. ............ S89.00 


SOFTWARE FOR ATARI 

The Next Step 

File Manager BOO . 

Chicken .. 

Dodge Racer. 


C rush. Crumble 

Undead Cryp1 

Invasion Or ron 
Arthur's He•r 

Text For-natter 
Family Budge! 
Eastern Front 
Family Gas~ 
Jukebox 

K·razy Shool Qui 

ATARI 
SJJ Mtsslle Command ._ . 529 
SJJ Siar Ra1de's $35 
S32 Galax1an S33 
S29 Oefander S33 

ON-LINE 
S27 	 Mission Asteroid ..... 522 

MouskaIlack . . . . ... SJ 1 
Frogger .. SJl 

534 	 Cross Fire iROMI $36 

SYNAPSE 

589 Shamus .. 
526 Proleclor. . 
S26 Nautilus. 
S30 Slime ..... 
s19 Oosk Manager. . 

. 526 
.. 526 

526 
.. S26 

. . .. S24 

OATA90FT 
Pac1f1c Highway. 525 
Canyon C!lmber .. $25 
Tumble Bugs.. . .. S25 
Shooting Arcade . ... $25 
Clowns & Balloons $25 

Graphic Generator ... Sl 3 
Mic ro Painter ...... . 525 
Texl Wizard . . . . .. 579 
Spell Wizard . . ... 564 
Bishop's SQuare ..... 525 

.. SJO Sands of Egypt . . ... 525 

EPYX 
524 \llorloc s Tower S!O 

524 Rescue al R1gP.I $24 

.i1 6 R1cocne1 516 
$16 StarWamor S29 
Sl? Tempie Apsha• 529 
$24 Uooer Reaches S16 

AP>< 
~ 1 850 Holy Grail S24 
Sl850 P1a ~·er Piano 518.~0 

$24 Keyboard Piano $18.50 
$1850 Number Blasl . . $ "13 

$ 13 Frogmaster $1850 
Sl850 74 7 :....a ndS1mul ~ 18 .50 

Sl850 Word 1:irocessor $40 

CBS 
$32 K·razy Ant ics .... . 532 

. $32 K·star Patrol ... .... 532 

VISICORP 
Far Apple, IBM & Fr•nklln 

Visidex . . S189.00 
Visifile. . . . . . . . . . . . . S189.00 
Vis1plot. . . . . . . 51 59.00 
Visilerm . . 589.00 
V1s11rend /P101 . S229.00 
V1S1Schedule . . . 5229 00 
Desktop Plan . . . . . . .... S189 00 
VI S!CALC for Apple II plus. Alan. CBM & IBM 179.00 


CONTINENTAL 

The Home Acountanl(Apple/ Frankhn) .. $59.00 

The Home Accountant (IBM) .. . . 5119.00 

lsl Class Ma1l (Apple/ Franklln) ... .......... 

SIRIUS 
F1ee Fail . S24 Space Eggs. 
Beer Run $24 Sneakers 
Snake Byte . $24 Bandits . 

BROOERBUNO 
Apple Panic S23 Arcade Machine 

David's May•c $27 Chopll!ter 
Star Blazer . .. S:.!5 Sero1tine . 

INFOCOM 
Deadhne .. 535 Zork I 
Siar Cross $29 Zork II or Ill 

MPC 

559.00 

$24 
$24 

. S2B 

$34 
$27 
$27 

$29 
$29 

Bubdisk 11281'. Ra'TI) Si'19.00 

PRINTERS 
•mlt:h Coron• 


TP 1 ................ . ..... ...... . ... 5599.00 


C.ITOH (TEC) 

Starwriter (Fl 0-40CPS) ....... . . ........ .. 51399.00 

Printmaster (F1 0-55CPS)............ ... . 51749.00 

Prowri ter 80 Col (Pl . .. ............ . . .... ... $499.00 

Prowriler 80 Col (S) . . . . . . . . . . . . . ....... . . $629.00 

Prowriter 2 (132 Col) .. . ..... . .............. 5799.00 


OKIDATA 

82A .. ...••. ....... .. ..... . ................. 5429.00 

83A . . . . . . •• . . . . . . . . . . . .. . ....... . ........ . $659.00 

84P.... . ........ . .....•....... $ 1079.00 

84S. .. . ... ... . . .... .... .. ......•.. . .... 51199.00 


IOS 

MlcroPrism. . . . . . . . . . . . . . . . . . . . . . . .. ...... 5649.00 

132 (fully configured) .. ..... ........ . ..... S1599.00 

80 (fully configured) . . . . . . . . . . .. . .. . , ... S1399.00 


Call for other configurations. 


OAIBYWRITER 

Leiter Quality.. . . . . . . . . . . . . . . . . . . . . . . . . . . S1049.00 


OIABLO 

620 ................... . . . ........... .... .. 5 t 179.00 

630 .. ... .••. .. ... . ... . ............. . .. .. . . $1849.00 


FLOPPY DISKS 
MAXELL V.RaATUM 

PA(J I (Box of 10) ..... S32 5v.'' SS 00.. . ....... $2~ 
MO II (Box of 10). . . .. $44 5y, · OS OD ... . .. . .. S3f 

MFO I (Bl....... . ... 540 ELEPHANT 

MFD II (8" 00) .. . ... S50 5v, · SS 00 ...... . 5t9.!19 


MONITORS 
AMOEK 

. 5169.00 
Color I .... ... ...... ... ...... . . ........ . $339.00 
Color II ...... ......... ..... .. . . .. $899.00 
Color Ill ........ ... ... . .. .. ... . . ...•.. ... S429.00 

BMC 
12" Green .... ............... . . ... $85.00 
13" Color 1400 ...... . ........... . . . . .. . $279.00 
13" Color 1401 (Mid Res) . . . . .. . .. .. $369.00 

Z E NITH 
ZVM12 1... . S99.00 

SHARP 
Sharp 13" Color lV . . . . . . . . . . . . . . . 5275.00 

PANA&ONIC 
TR·l 20 MIP (High Res. Green) ... . ...... .. $159.00 

CT·l 60 Dual Mode Color.. ....... .. .•...... 5299.00 


MODEMS 
HAYl!B 

Smart ... . ... . . . ........... . ... . 
Smart 1200 (1 200 Baudl...... . . . 
Chronograph . .. . . . . . . . . . . ..... . 
M icr'Jmodem II (with Term) 
Mic•odem 100 .. .. .......... . .... ... . .. . . 

NOVATION 
Cat . . . .......... . . . .. . ............. . ..... 5144.00 
D-Cat . . . . . . . . . . . . . . . . . . . . . . . . . $ t 59.00 
Auto Cat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521 9.00 
212 Auto Cat.. . . . .. ...••.. ...• ... . •. .. .... 5589.00 
Apple Cat 11 . . . . . . . . . . . . . . . . . . . . . . . . . . 5279.00 
21 2 Apple Cat II . ......... .... , . . . ..... .... 5809.00 

ANCHOR 
Mark I (RS·232) .. .. ............. ... .... .... 579.00 
Mark II (Atari) . ..... . . .. ................ ''. 579.00 
Mark Ill (T!·99) ...... .. ... ·•· ...... ...•. .... 5109.00 
Mark IV (CBM/PET) ......••.... .. ..... .. ... S125.00 
Mark V (OSBORNE) .. . . .. . .....•... ..... . .. $95.00 
Mark VI (IBM·PC). .......................... 5179.00 
Mark VII (Auto Answer Call) .....••......... S119.00 
TRS·80 Color Computer . . .. . . . ......• .. ... . . $99.00 
9 Volt Power Supply .. . .... ...... ... . .. .. . .... 59.00 

. .... 5239.00 
$549.00 

. $199.00 
$309.00 
$309.00 

STICK STAND 
$699 

800-648-3311 

IN NV. CALL (70R) 15BB-15Bl54 


P.O.BOX sees STATELINE, NV. BB44B 

INT•RNATIONAL DRD•R•rAll shipments outside cont inental United States must be pre-paid by certified check only! Include 3% (minimun $3.00) 
shipping and handling.•DUCATIDNAL 01•couNTa1Additional d iscounts are available from both Computer Mail Order locations to qualified 

Educational Institutions. 

http:51199.00
http:51749.00
http:51399.00
http:Si'19.00


FRANKLIN 
I ACE1000 
SYSTEM 

ACE 1000 
ACE 10 with Controller Card 
ACE Writer Word Processor 

CALL... 
FOR SYSTEM PRICE. 

RANA DISK DRIVES 
Call for price and avadabilily on the 
new Rana Disk Drives tor the Apple und 
Frankhn Computer Systems 

__c_o_m_m_o_d_o_r_e___ 

8032 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . $999.00 
CBM 64. ....... . .. ..... ..•. . ...... . . .. .... CALL 
4032 ... . .. ... . . . . ....• . ... . •.......... . . .. $749.00 
8096 Upgrade Kit ..... , ... . .. . .. . .. ..... .. $369.00 
Super Pet . ..... ...... . . . ... ..... . ...... St 599.00 
203 t . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . ... .. $369.00 
8250 Double Sided Disk Drive ... .. ... . . .. $ 1699.00 
09060 5 Megabyte Hard Disk .... . ....... $2399.00 
09060 7.5 Megabyte Hard Disk . . . $2699.00 
8050 ........... . . . . ' . . . . . . . . . $ 1 299.00 
4040. . . . .... ............ ... " .... . ... .. . .. $969.00 
8300 (letter Quality) .. ................ .. . St 549.00 
8023 .. . . .. .. .. . .... .. ....... .. . . ' .. ...... .. $599.00 
4022 ..... . . ..... . .. .. . .. . .... ... . .. ........ $399.00 
New Z·Ram, Adds CP/M and 64K Ram.... $549.00 
The Manager.. . . . . . . . . . . . . . . . . . . . . ....... 5209.00 
Magis ....... . .. . .... . .... . .......... .... ..... CALL 
Word Pro 5 plus ..... .•... .. •. ..... . .. ...... 5319.00 
WoriJ Pro 4 plua . . . .. ..• ... . •• . ..• •...• ... . . $299.00 
Word Pro 3 plus . . ....... ......... • ... , .... $ t 99.00 
The Adminiatrator .... . .. . ..... .. .• • . ... . ... $379.00 
lnfoPro Plua. .. .. . . . . .. ..... , . . . . , .. .. , .... $2 t 9.00 
Fower . . . ... .. .. . . .. ...... . . . . .. ..•. . .. ... .. S79.00 
VIC 20 Oust Cover. . . . . . . . . . . . . . . . • . . •. . .... $6.99 
CBM 8032 Oust Cover . . . . . . . .... , .. . •... .. $14.99 
CBM 8050/4040 Ouat Cover . ..... . ...•..... St0.99 

310A Amber Mon~or .. . ............. . ......... $179 
Amdlsk(3v.'1 Drive ............ . . . . . .. ... . . ..... $729 
OXY Plotter . ... ..... . ......................... $759 

BOFTWARE 
l.U.S. Eaaywriter II ... .. ...... . ... .. .. . ..... .... $249 
1.U.S. EaayapeUer . .. . . ....... . ....... .... • . ... . $129 
Peachtree Peach Pak (GUAP/AR} ...... . ...... $419 
MPC Bubdlsk .. ... .. .. .. ... . ...... . . ... .. .... ... call 

HEWLETT 
PACKARD 

HP 41CV 
CALCULATOR 

5209 
HP41C ... 
HP 10C .. 
HP ttC .. 
HP 12C ............ . 
HPt5C . 
NEW t SC .. . 

PC-1500 
POCKET 

COMPUTER 

.... . . . . . . St49.00 
. $69.00 

... $79.00 
$114.00 

... St09.00 
.... $114.00 

CE 150 Printer, Plotter and Cassette 
Interface Unit . ..... .. ... . .. .. ... $1 72.00 
CE152 Cassette Recorder ... . .. . $69.00 
CE 155 SK Ram Expansion Module .. . $94.00 

Timex Sinclair 1000 

89 

EaGLE 
-. --­ -- -­. .. ...... - -. -- ·· ­ · - ­. -­ -- .. . - .. . -- ­--· - ­- . . - -.. ·.::.-­

·= .:.:. ::. !.;v · -::· 

- --- -· - -.,
-==no 

64K RAM 
780 KB Disk Storage 

Word. Processing, Ultracalc CP/M 
C-Basic Software 

Smith Corona TP1 
Letter Quality Printer 
$2995.00 

Retail Value . . .. 

HP•85 
51969 

HP· t25 
HP·85 t6K Memory Module 
sv• 'Ouel Master Disk Drive 
Hard D i s~ w/Floppy. 
Hard Disk . 
·sweet Lips" PMter 
80 Column Printer .. , . . 

TELEVIOEO 
TERMINALS 
9t0 . . ... .. . . $579.00 
9t 2C ..... $699.00 
920C.... . 
925C .. 
950 .. .... . . 

8t6 . . ... .. . . 

NEC 
COMPUTERS 

8001A .......... . . .. . 

.. $5495 00 
$9495.00 

r 


VIC 1530 Commodore Oatauette..... ...... $69.00 
VIC 1540 Diak Drive ......... . .. .. ........ $339.00 
VIC 1541 (64 Diak Drive).. . . . . . . . . . . . . ....... CALL 
VIC 1525 G,.phlc Printer . . . . . . . . . . . . . . ... $339.00 
VIC t 210 3K Memory Expander . . . ..... ... . . $32.00 
VIC 11 10 SK Memory Expander .. . ... .. ..... 553.00 
VIC 11 11 1BK Expansion............ . ...... . $94.00 
VIC 1011 RS232C Termlnallnterlace . ...... $43.00 
VIC 1112 VIC IEEE·488 Interface .. . .. ...... 586.00 
VIC 1211 VIC 20 Super Expander .. .. ... . ... $53.00 
VIC Mother Board . . . . . . . . . . . . . . . . . . . . . . . . . . $99.00 

1SK Memory Module . $44.95 

Vu-Cale Sl 19j The Clrpnim Sl4 9l 
Super Malh Sl2.9S The 81.dl<'<r SIJ Ql 
Check 8ooli Man1.,r Sil 93 Stuck Opuon Sl4 9~ 

LoanU•40<tp1<AmoruLCT 512 9l 

8031. . . .. .. ......... . . .. . 

8012 ........... . .... . 


PRINTER& 
Bo23. 
7710/ 7730 . . 

3510/3530 . . . .. ................. . . 


MONITOR& 
JB-1260 ... ..... . . . ... .. . 

JB·t201 .. .. .. . . .... ... ..•. . . . • ...•. 

JC·120t ...... . .... .• ... •....••. . 

JC·1203 . . . . . .. . . .. • . .. .. ••. . .... .... 


800-233-8950 

IN PA. CALL (717) 31i!7-Bl!571!5east east 

477 E. THIRD BT., WILLIAMBPDRT, PA. 17701 

ln·stock items shipped same day you call. No risk. no deposi1 on C.0 .D. orders. Pre-paid orders receive lree sh1pp1ng w1th1n lhe contonental United Slates w1lh no wa1t1ng penCld 
for certified checks or money orders.Add 3'lb(minimum $3.00)shipping and handling on all C.0 .0 . and Cred•I Card orders. NV and PA residents add sales la• All items sub1ec1 
to availability and price change. NOfta We stock manufacturer's and third .party software for most all compUters on the market • Call today for our n~N catalogue 



Following is a list of REM statements that 
would have been in my program if there had been 
room. 

Program 
Line No. 

4-17 
25-26 
50-54 
55-59 

65-80 

85 

90-91 
95-98 

100-103 
104-118 

Description 


Routine to set up playing field. 

Subroutine for printing score. 

Routine.for making game more difficult. 

Routine for displaying instructions and a short 

game. 

Routine for firing laser and sta rting s·atcllitc back 

at a random location. 

Routine for the graphics when sa tellite takes out 

saucers. 

Routine for sounds and points on breakout. 

Routine for sound and color on losing sa tellite out 

the top of the field. 

Routine for moving Thunderbird across screen . 

This section moves satellite and has a ll the PEEKs 

for the other routines in the program. 


One of the easiest ways to reduce the size of 
your program is to eliminate all the spaces. Al­
though programmers often include spaces in sam­
ple programs to provide clarity, you actually do 
not need any spaces in your program and will 
save memory if you eliminate them. 

Instead of PRlNTing several· cursor com­
mands to position a character on the screen, it is 
often more economical to use the TAB and SPC 
instructions to position words or characters on 
the screen. Well, that's enough on "crunching." 
You can find these and many other useful in­
structions in the VIC-20 Progra111111ers Reference 
Guide VMllO published by Commodore. 

On line 68 a couple of saucers are lasered 
down by the Thunderbird. The screen code 
POKEd for the saucers is the same as all the other 
saucers, but they certainly look different. This 
effect is achieved by POKEing a 9 into the color 
code location for these saucers. POKEing a color 
location with a number above eight will switch 
that location into multicolor mode. You can get 
some very interesting shapes and colors by using 
multicolor. 

In lines four through seven, the (Q) is the 
ball graphic, and the(~ is the circle. 

If you do not want to punch the program in, 
I will be happy to make a copy (VIC only) 
for you on tape. Send a cassette with a self-ad­
dressed, stamped (requires 40 cents postage) en­
velope, and a check for $3 to: 

Dave Sn11ders 
P.O. Box 533 

Cnr/n11d, UT 84312 


Program 1: VIC-20 Version 
2 VD=36874:F=l25:0X=30742:0F~30720:Pl=l:L=l: 

SC=0:Hl=0:K=l:M=7703:RS=l:VA=VD+2:C=V 
A+3 

4 PRINT"(CLEAR}":POKEC,105:FORR=lT017:PRINT: 

74 COMPtnE! .Jonuary. 1983 

NEXT:PRINT"{YEL}QQQQQQQQQQQQQQQQQQQQQ 
QQQQQQ(WHT}W{YEL}QQQQQQQQQQ{WHT)W{YEL 
YEL)QQQQQ" - ­

5 PRINT"TWiifT{UP}QQQQQQQQQQQQQQQQQQQQQQQQQQQ 
QQQQQQQQQQQQQQQQQ" 

6 PRINT"{CYN}{UPJQQQQQQQQQQQQQQQQQQQQQQQQQQQ 
QQQQQQQQQQQQQQQQQ" 

7 PRINT"{PURJ{UPJQQ{WHT}W{PUR}QQQQQQQQQQQQQQ 
9Q{WHT}~{PUR}QQQQQQQQQQQQQQQQQQQQQQQQ 

8 FORR=Bl42TOB186:POKER,65:NEXT~J=87:G=8l:FO 
RR=38423T038442:POKER,7:NEXT:POKE3687 
8,15 

9 FORR=38863 T03888 2 :POKER,5:NEXT:FORR=38885T 
038904:POKER,5:NEXT:POKEB165,J:POKE81 
68 ,J: POKEBl 71,J 

10 POKEB178,J:POKEB181,J:POKE8184,J:FORR=7987 
T08141STEP22:POKER+OF,l:NEXT:FORR=768 
0T08164STEP22 

11 READA:POKER,A:NEXT:FORR=7701T08185STEP22:R 
EADA:POKER,A:NEXT:FORR=7681T07700:REA 
DA:POKER,A:NEXT 

12 FORR=7966T08120STEP22:POKER+OF,l:NEXT:REST 
ORE:IFP1=>2THEN50 

13 PRINTSPC(6)"{REV}{WHT}{22 UP}"SC:POKE7686, 
189:PRINTSPC(l4) "{REV} {WHT} [UP} "Hl:PO 
KE7694,189 

14 X=l:Y=l:DX =l:DY= l:POKEM+l,85:POKEM+ 2 ,88:PO 
KEM+3,73:IFRS=lTHENRS=RS+l:GOT055 

15 IFTT=500TH8NTT=l:X=l2:L=l:SC=0:PRINT"{HOME 
HOME}{07 RIGHT}[REV} ":GOT0104 

16 IFL<>2THEN104 
17 POKE7767,147:POKE7789,133:POKE7811,13l:POK 

E7833,143:POKE7855,142:POKE7877,132:G 
OT0104 

25 PRINTSPC(6)"{UP}(REV}"SC:POKE7686,189:IFSC 
>HITHENHI=SC:PRINTSPC(l4)"{REV}(UP}"H 
I:POKE7694,189 

26 RETURN 
50 FORR=7945T07964:POKER,G:NEXT:P OKE8059 ,J:PO 

KE8070,J:FORR=7945T07964:POKER+OF,7:N 
EXT 

51 IFP1=>3THENPOKE8012,J:POKE8029,J 
52 IFP1=>4THENPOKE8105,J:POKE8112,J 
53 IFP1=>5THENPOKE7951,J:POKE7958,J 
54 GOT013 
55 POKE7754,8:POKE7755,9:POKE7756,20:POKE7799 

,153:POKE7840,20:POKE7841,15:POKE7 843 
,16:POKE7844,12 

56 POKE7845,l:POKE7846,25:POKEM+l,85:POKEM+2, 
88:POKEM+3,73:POKE7783,42:POKE7903,21 
:POKE7904,19:POKE7905,5 

57 POKE7907,3:POKE7908,2l:POKE7909,18:POKE791 
0 ,19:POKE7911,15:POKE7912,18:POKE7914 
,ll:POKE7915,5 

58 POKE7916,25:POKE7917,19:POKE7925,6:POKE792 
6,15:POKE7927,18:POKE7929,18:POKE7930 
,9:POKE7931,7 

59 POKE7932,8:POKE7933,20:POKE7935,38:POKE793 
7,12:POKE793B,5:POKE7939,6:POKE7940,2 
0 

60 GETA$:IFA$="Y"THENSC=0:L=l:GOT04 
61 IFA$<>="Y"THENPOKEVA,0:TT=TT+l:IFTT=500THE 

N4 
62 GOT060 
65 SC=SC-F:G =M+2 :1FHI =SC+FTHENHI=Hl-F 
66 POKEG+22,77:POKEC,10:POKEG+OF+22,l:G=G+22 
67 IFPEEK(G+22)=810RPEEK(G+22)=65THENPOKEG,81 

:POKEG+OF,9:GOT072 
68 IFPEEK(G+22)=87THENPOKEG,8l:POKEG-22,Bl:G= 

G-22:POKEG+OF,9:POKEG+OX,9:GOT074 
69 IFG>8185THENPOKEG,8l:POKEG+OF,9:GOT072 
70 IFPEEK(G)=77THENPOKEG+2 2 ,78:POK EG+22+0F ,l: 

G=G+22 :GOT067 
71 GOT066 
72 IFPEEK(G-1)=32THENPOKEG-l,8l:POKEG-l+OF,9 
73 IFPEEK(G+l)=32THE~POKEG+l,Bl:POKEG+l+OF,9 
74 POKEG-22,32:G=G-22:IFPEEK(G-22)=88THEN76 



FIRST and FINEST 

In Systems Software for Atari and Apple 

MAC/65 
First we delivered Atari 's Assembler/Editor (the 

cartridge} . 

Then we produced our enhanced ·'EASMD." 


Now OSS is introducing the finest integrated 

assembly language development syslem yet ! 

In add ition to being ideal for writing small . 

·· qu ick and dirty " subroutines and 

programs .MAC/65 shows its full power and 

speed when used with even the most complex 

of large assembly language source files. 

Naturally . MAC/65 is upward compatible with 

both EASMD and the Ata ri cartridge. And . of 

course , the object code output is also compati ­

ble with OS/A+ . Atari DOS. and/or Apple DOS. 

as appropriate. 

MAC/ 65 ......... . ............. sso.oo· 


OS/A+ 
Optimized Systems Software - the group that 
produced both the first Apple DOS and the first 
Atari DOS - now brings you OS/A . which 
combines the finest features of these and other 
successful personal compute r operating 
systems. 
OS/A+ is the first and finest operating system 
available for both Apple 11 and Atari computers 
and features a keyboard-driven . easy-to- use 
command processor . In add ition to several 
simple resident commands . OS/A+ allows logi­
cal and readable requests for even the most 
sophisticated utility commands . In fact. the 
user can even add system commands as 
desired . 
But the real power and flexibili ty of OS/A+ is 
its ability to easily interface to devices and disk 
drives of virtually any kind and size . File com­
patibility (with Apple DOS or Atari DOS. as ap­
propriate) . device independence. batch proces­
sing . easy of use - OS/A+ truly brings the 
finest in operating systems to your computer . 
AND NOW OS/A (for standard Atari or Apple 
drives} is included as a part of every standard 
OSS language package. Vers ions of OS/A+ for 
some higher capacity drives available at 
extra cost. 

Unless otherwise noted. all OSS products re­
quire 48K and at least one disk drive. We re­
commend 64K for the Apple version of OS/A . 

SpeedRead+ 
The first and still finest speed reading tutor 
designed for you to use on your computer is 
available only from ass. 
SpeedRead+ uses time-proven techniques to 
train you to instantly recognize words and 
phrases . and yet it goes far beyond what mere 
mechanical devices are capable of . 
Speed Read exercises you r peripheral vision. 
improves your eye movement and timing . and 
generally works with you at your pace ... now 
and in the future. 
NOTE: The Atari version of SpeedRead needs only 
t6K of RAM . 

Speed Read '''' ''' '''. '.' ''' '. 559.95 

l iln 
Cl 

As a product of Tiny C Associa tes . tiny-c was 
the first structured language interpreter for 
microcomputers . Now OSS brings this innova­
tive interpretive language to your home com­
puter. While not having the speed and power a 
true C compiler. tiny-c is an excellent choice 
for the programming student who is ready to 
begin learning the valuable tech niques of 
structured languages. 
tiny - c provides an easy-to-use . easy-to­
modify environme nt tha t encourages ex­

C/65 
NO W AVAILABLE! 

The first native mode C compiler ever produced 
for Atari and App le computers . 
Cl 65 supports a very usable subset of the ex­
tremely powerful and popular Clanguage. Just 

as C is used by the most sophisticated pro­

grammers from the professional and academic 

communities, so shall C/65 prove to be a pow­

erful and much-needed tool for 6502 software 

developers . 

C/65 supports integer and character types (and 

arrays}. pointers, fully recu rsive functions . and 

much more. 

NOTE: C/65 requires MAC/65 or an equivalent assem­

bler. Two disk drives recommended but not required . 


C/65 ........ . . . .............. . SB0.00 ' 


BASIC A+ 

" from the authors of Atari BASIC ... " 


It's a fact! OSS gave you that first and most 

popular language for Atari Home Computers . 
But why be content with the first when you can 
have the finest? 
BASIC A+ is the only logical upgrade available 
to th e Atari BASIC programmer. While retaining 
all the features which make Atari BASIC so 
easy to use. we 've also given BASIC A+ fea­
tures that place it at the forefront of modern 
interpretive languages . BASIC A+ will let you 
explore the worlds of structu red programming, 
superior input/output. helpful programming 
aids. and even a very comprehensive PRINT 

perimentation while promoting proper pro- . USING command . And . exclusively for the Atari 
gramming style. The tiny-c package includes computer . an almost unbelievable array of 
not on ly a comprehensive and instructional PLAYER /MISSI LE GRAPHICS commands and 
user manual but also complete source . functions. 
liny-c .. ...... .. . .............. S99.95' BASIC A . ... .... ...... .. ... .. sso.oo· 


*REMEMBER: Standard OS/A+ is included at no extra charge with BASIC A+. MACt65. C/65 . and tiny-c. 

ATARI , APPLE II , and TINY Care lrademarks ol A1ari . Inc . App le Compu1er . Inc . and Tiny C Assoc1a1es . respec11vely. SpeedRead •, MAC 65 , Ct65 . 
BASI C A• and OSIA f are lrademarks of Op11m1Zed Sys1ems Sollwm. Inc 

Optimized Systems Software , Inc., 10379 Lansdale Ave., Cupertino, CA 95014, (408) 446-3099 



7S GOT074 
76 FORR=2SST012BSTEP-.9:POKEVA,R:NEXT:POKEVA, 

0 
77 X=INT(RND(l)*lB)+l:DY=l:Y=l:DX=l:IFX=)llTH 

ENDX=-DX 
7B IFX=<l 2THENDX=+DX 
79 IFDX=>S0THENDX=l 
B0 GOSUB2S:FORR=lT07S0:POKEC,10S:GOT010S 
BS POKEBD,9l:POKEBD,90:DX=+DX:DY=-DY:POKEBD,9 

l:GOSUB2S:POKEBD,32:GOT010S 
90 FORR=lTOlS:FORW=2S0T0240STEP-l:POKEVA,W:NE 

XT:FORW=240T02S0:POKEVA,W:NEXT:POKEVA 
,l!J:NEXT:Pl=Pl+l 

Getting ready to play another game of tlie VJC-20 version of 
"Tl11mderbird." 

91 FORR=lT0100:SC=SC+l0:POKEVA,24S:GOSUB2S:FO 
RW=lT010:NEXT:POKEVA,0:NEXT:GOT04 

9S IFL>lTHENPl=l:FORR=0T02SS:POKEC,R:POKEVA,I 
NT(RND(0)*12B+l27):NEXT:POKEC,10S:POK 
EVA,0:GOTOSS 

.96 IFL<3THENL=L+K:POKE7767,147:POKE77B9,133:P 
OKE7Bll,13l:POKE7B33,143:POKE7BSS,142 
:POKE7B77,132:X=l7 

97 DX=l:Y=l:DY=l:POKEC,47:FORR=lT02B:READA:PO 
KEVA,A:POKEC,A:FORW=lTOS0:NEXTW,R 

98 POKEVA,0:RESTORE:POKEC,10S:DX=-DX:DY=+DY:G 
OT0104 

100 IFM<7703THEN104 
101 POKEM,8S:POKEM+l,B8:POKEM+2,73:POKEM+3,32: 

M=M-1: GOT0104 
102 IFM>7718THEN104 
103 POKEM+2,BS:POKEM+3,BB:POKEM+4,73:POKEM+l,3 

2:M=M+l 
104 POKEB0,32:B0=7703+X+22*Y:POKEB0,42 
10S X=X+DX:IFX=00RX=l9THENDX=-DX:POKEVA,240 
106 Y=Y+DY:IFY=-1THEN95_ 
107 IFY=22THEN90 
10B IFDX =0T HENDX=l 
109 POKEVA, 0 :POKEVD,0:BD=7703+X+22*Y 
110 IFPEEK(BD)=32THEN116 
111 POKEB0,32:IFPEEK(BD)=JTHEN6S 
112 IFPEEK(BD)=BlTHENPOKEVA,23B:POKEVD,23B:SC= 

SC+S0 :GOTOBS 
113 	 IFPEEK(BD)=6STHENSC=SC+200:FORR=l28T02SSS1 

EP2:POKE3687S,R:NEXT:POKE3687S,0:GOTO 
BS 

114 	 IFPEEK(BD)=8SORPEEK(BD)=73THENPOKEVA,140:S 
C=SC+7S:GOSUB2S:DX=+DX:DY=-DY:GOT010S 

llS 	IFPEEK(BD)=8BTHENPOKEVA,212:SC=SC+2S:GOSUB 
2S:DX=0:DY=-DY:GOT010S 


116 IFPEEK(l97)=31THEN100 

117 IFPEEK(l97)=23THEN102 

llB GOT0104 


76 COMPUTll .Jonuory, 1983 

12S DATA 218,218,218,21B,160,14 B,136,149,142,l 
32,133,146,130,137,146,132,160,21B,21 
B,21B 

126 	DATA21B,21B,21B,218,218,218,218,134,137,14 
6,147,148,160,147,129,14B,133,140,140 
,137 

127 	DATA14B,133,218,21B,218,21B,147,131,143,14 
6,133,160,160,160,160,160,1 6 0,136,137 
,160 

128 	DATA160,160~160,160,160,160 

Program 2: Atari Version 
1 00 REl'I Ml:ill!lm4:J;O:HJI 
110 REM f;lf#14W!J¥$4...fi.J1 
120 	GRAPHICS O:BASE=<PEEKC106)-16)l25 

6:GOSUB 1560:RE1'1 remove old playe 
rs from screen 

130 	DIM A$(40>,BALL$(4):POKE 82,0:BAL 
L$="lllCJ} C!J}": BALLS=4 

140 	CHSET=BASE:IF PEEK<CHSET+9><>252 
THEN GOSUB 1200:REM If not initia 
lized 

150 GRAPHICS O:POKE 752,l:POKE 559,0: 
REM Turn off cursor, screen 

160 DLIST=PEEK(560)+256lPEEK<561)+4:R 
EM location of display list 

170 FOR 1=3 TO 24:POKE DLIST+I,4:NEXT 
I:REM Change mode zero lines to 

IRG 4 <mulicolor character> 
180 POKE DLIST-1,6+64:POKE DLIST+2,6: 

REM top two lines GRAPHICS 1 
190 POKE 756,CHSET/256:REM turn on ch 

aracter set 
200 SETCOLOR 0,0,12:SETCOLOR 1,3,6:RE 

M white and red 
210 	RESTORE 240:REM draw brick area 
220 POSITION O,O:? BALL$(l,BALLS>:REM 

display# of balls (birds) left 
230 REM Pattern of wall: 
240 DATA 1,1,2,3,14,129,130,131 
250 SCR=PEEK<88)+256lPEEKC89>:REM lac 

ate screen memory 
260 	REM put bricks on screen 
270 	FOR I=SCR+520 TO SCR+800 STEP 40: 

READ A:FOR J=I TO 1+39:POKE J,A:N 
EXT J:NEXT I 

280 	POSITION 5, O:? #6; "um!!l•l#l•J;O:it:" 
290 PO=BASE+1024:PADR=P0+48:REM playe 

r z era. 
300 POKE 704,28+176•<DIFF=1>+BO*<DIFF 

=2>:REM Gold, green, or violet 
310 POKE 54279,BASE/256:REM single-Ii 

ne res. 
320 POKE 53277,3:POKE 53256,3-2•<DIFF 

=1>-3•<DIFF=2>:REM Start P/M DMA, 
select width according to diffic 

ulty 
330 	RESTORE 370 
340 	FOR I=O TO 21:POKE PADR+I,O:NEXT 

I:REM clear out player 
350 FOR I=O TO 7l(3-DIFF> STEP 3-DIFF 

:READ A:FOR J=O TO 3-DIFF:POKE PA 
DR+I+J,A:NEXT J:NEXT I 

360 REM bird pattern 
370 DATA 0,24,8,107,28,8,0,0 
380 	 IF PEEK<547><>6 THEN A=USR<1536): 

REM turn on VBLANK if necessary 
390 POKE 559,62:GOSUB 750:REM turn on 

screen <single-line res. PIM>, w 
ait for START 

400 DY=1:DX=0.5:IF RNDCl> >0.5 THEN DX 
=-0.5:REM Set up ball direGtion 

410 BX=INT<40*RND<O>>:BY=INT<£lRND<O> 
+3J:REM select random startfng po 

http:f;lf#14W!J�$4...fi


•• 

AARDVARK 

TRS-80 COLOR OSI VIC-64 VIC-20 SINCLAIR TIMEX 

" 

QUEST - A NEW IDEA IN ADVENTURE 
GAMES! Different from all the others. 
Quest is played on a computer generated 
map of Alesia . Your job is to gather men 
and supp lies by combat, bargaining, explor­
ation of ruins and temples and outright 
banditry. When your force is strong enough, 
you attack the Citadel of Moorlock in a 
life or death battle to the finish. Playable 
in 2 to 5 hours, this one is different every 
time. 16k TRS-80, TRS-80 Color, and Sin­
clair. 13K VIC-20. $14.95 each . 

ADVENTURES!!! 
These Adventures are written in BASIC, are 
full featured, fast action, full p lotted ad­
ventures that take 30-50 hours to p lay. (Ad­
ventures are interactive fantasies. It's like 
reading a book except that you are the main 
character as you give the computer com­
mands like "Look in the Coff in" and 
"Light the torch.") 

Adventures require 16k on TASSO, TASSO 
color. and Sinclair . They require 8k on OSI 
and 13k on Vic-20. Derelict takes 12k on 
OSI. $14.95 each. 

CATERPILLAR 
O.K., the Caterpillar does look a lot like a 
Centipede . We have spiders, falling fleas, 
monsters traipsing across the screen, poison 
mushrooms, and a lot of other familiar 
stuff. COLOR 80 requires 16k and Joy­
sticks . This is Edson's best game to date. 
$19 .95 for TRS 80 COLOR. 

PROGRAMMERS! 
SEE YOUR PROGRAM IN THIS SPACE II 
Aardvark traditionally pays the highest com­
missions in the industry and gives programs 
the widest possible coverage. Quality is the 
keyword. If your program is good and you 
want it presented by the best, send it to 
Aardvark . 

ESCAPE FROM MARS 
(by Rodger Olsen) 

This ADVENTURE takes place on the RED 
PLANET. You'll have to explore a Martian 
city and deal with possibly hostile aliens to 
survive this one. A good first adventure. 

PYRAMID (by Rodger Olsen) 
Th is is our most challenging ADVENTURE . 
It is a treasure hunt in a pyramid full of 
problems. Exciting and tough I 

HAUNTED HOUSE (by Bob Anderson) 
It's a real adventure-with ghosts and ghouls 
aod goblins and treasures and problems ­
but it is for kids. Designed for the 8 to 12 
year old population and those who haven't 
tried Adventure before and want to start 
out real easy. 

DERELICT 
(by Rodger Olsen & Bob Anderson) 

New winner in the toughest adventure from 
Aardvark sweepstakes. This one takes place 
on an alien ship that has been deserted for a 
thousand years - and is still dangerous! 

Please specify system on all orders 

TUBE FRENZY 
(by Dave Edson) 

This is an almost indescribably fast action 
arcade game. It has fast action, an all new 
concept in play, simple rules, and 63 levels 
of difficulty. All machine code, requires 
Joysticks. Another great game by Dave 
Edson. TRS 80 COLOR ONLY. 16k and 
Joysticks required . $19 .95. 

CATCH'EM 
(by Dave Edson) 

One of our simplest, fastest, funnest, all 
machine code arcade games. Raindrops and 
an incredibe variety of other things come 
falling down on your head. Use the Joy­
sticks to Catch'em. It's a BALLI - and a 
flying saucer I - and a Flying YI- and so 
on . TRS 80 COLOR. $19.95. 

BASIC THAT ZOOOMMSII 
AT LAST AN AFFORDABLE COMPILER! 
The compiler allows you to write your 
programs in easy BASIC and then auto­
matically generates a machine code equiv­
alent that runs 50 to 150 times faster. 
It does have some limitations. It takes at 
least 8k of RAM to run the compiler and it 
does only support a subset of BASIC­
about 20 commands including FOR, NEXT, 
END,GOSUB,GOTO, IF, THEN, RETURN, 
END, PRINT, STOP, USA (X), PEEK, 
POKE ,•,/,+,-, ) , ( , =,VARIABLE 
NAMES A-Z, SUBSCRIPTED VARrABLES, 
and INTEGER NUMBERS FORM 0-64K. 
TINY COMPILER is written in BASIC . It 
generates native, relocatable 6502 or 6809 
code . It comes with a 20.page manual and 
can be modified or augmented by the user. 
$24.95 on tape or d isk for OSI, TRS-80 
Color, or VIC . 

ALSO FROM AARDVARK - This is only a partial list of what we carry . We have a lot of other games (particularly for the 

TRS-80 Color and OSI), business programs, blank tapes and disks and hardware . Send $1.00 for our complete catalog. 


AARDVARK - 80 

2352 S. Commerce, Walled Lake, Ml 48088 


(313) 669-3110 

Phone Orders Accepted 8:00 a.m. to 4:00 p.m. EST. Mon.-Fri. 



sit ion 
420 	REM •:r:n.w11.1n::m 
430 	 IF STRIG<O>=O THEN GOSUB BOO:REM 

allow "thunder" 
440 	 IF STICK<0><>15 THEN POKE 77,0 
450 	TX=BX+DX:TY=BY+DY:REM update ball 
460 IF TY<1 THEN GOSUB 600:GOTO 430:R 

EM check for miss 
470 IF TY>20 THEN DY=-DY:GOSUB 920:60 

TO 430:REM check for breakthrough 
480 IF TX<O OR TX>39 THEN DX=-DX:REM 

bounce off wall 
490 TPOS=SCR+TX+40*TY:REM check for o 

bstacles 
500 	 IF PEEK<TPOS>=O THEN POKE TPOS,5: 

POKE SCR+BX+40*BY,O:BX=TX:BY=TY:G 
OTO 430 

510 REM Rebound tiles <lasered down> 
520 IF PEEK<TPOS>=4 THEN GOSUB 890:SC 

ORE=SCORE-SO:DY=ABS<DY>:GOTO 560 
530 DY=-ABS<DY>:IF RND<0>>0.5 THEN DX 

=-DX 
540 FOR W=14 TO 0 STEP -2:SOUND O,W•5 

,10,W:NEXT W 
550 SCORE=SCORE+<BY-11>*5:BLOCKS=BLOC 

KS+l:REM score according to row 
560 POKE TPOS,O:POSITION 29-LEN<STR$( 

SCORE>>l2 , 0:?" ";SCORE;" "; 
570 IF BLOCKS=320 THEN 1000:REM BREAK 

-OUT! 
580 	 IF SCORE<O THEN 720 
590 	GOTO 500 
600 	REM Hit bird? 
610 IF PEEK(53252> THEN DY~-DY:Z=l:GO 

TO 630 
620 GOTO 660 
630 FOR W=14 TO 0 STEP -2:SOUND O,W+l 

0,10 , W:NEXT W 
640 POKE SCR+BX+40*BY,O:BX=BX+DX:BY=B 

Y+DY 
650 POKE 5327B,255:RETURN 
660 REM Ball out of bounds (past bird 

) 

670 	POKE SCR+BX+40*BY,O 
680 FOR W=100 TO 0 STEP - 5:SOUND O,W, 

12,B:NEXT W:FOR W=W =O TO 100 STEP 
5:SOUND o,w,12,B:NEXT W:SOUND o, 

o,o,o 
690 POKE 53278,255 
700 BALLS=BALLS-1:POSITION BALLS,O:?.. .. . 

' 

710 	 IF BALLS>O THEN 400 
720 	REM Wrrn;l••W#l:M 
730 	POSITION 5, 0:? " GCThi~ O~IB " 
740 	GOSUB 750:RUN 
750 	 IF PEEK<53279>=6 THEN POSITION 20 

,O:? •cs SPACES}":RETURN 
760 IF PEEK<20> >20 THEN POSITION 20,0 

:? "PRESS" 
770 IF PEEK<20> >40 THEN POSITION 20,0 

: ? II t--Jiif#lli•": POKE 20' 0 
780 	GOTO 750 
7 9 0 	 REM !:....1""•.,:""i'l:w:#lr=:-w..,•""l"'•l..I: 
BOO XPOS=<PEEK<1664)-48>/4+4:FLIP=O:R 

EM equate player pas. to screen p 
OS. 

810 FOR 1=3 TO 12:WHERE=SCR+XPOS+40*I 
820 P=PEEK<WHERE>:POKE WHERE,6+FLIP:F 

LIP=l-FLIP:REM zig-zag line 
830 SOUND o,1•10,0,15-I:POKE 710,PEEK 

<53770>:REM scintillate color 
840 	NEXT I 
850 	FOR I=3 TO 12:POKE SCR+XPOS+40*1, 

O:NEXT I:REM erase lightning 
860 	WHERE=SCR+12*40+XPOS:SOUND O,O,O, 

O:POKE WHERE - 1,4:POKE WHERE+1,4:P 
OKE WHERE,4:REM lay down tiles 

870 SETCOLOR 2,9,4:RETURN 
880 REM sound effect: 
890 FOR W=O TO 240 STEP 30:SOUND O,W, 

12,15-W/17:SOUND 1,W+l0,10,15-W/1 
7:NEXT W:SOUND o,o,o,o:SOUND 1,0, 
o,o 

900 RETURN 
910 REM break-through 
920 IF DONE THEN RETURN 
930 FOR I=1 TO 100:POKE 53274,PEEK<S3 

770>:SOUND O,I,0,15-I/10:NEXT I 
940 SOUND o,o,o,o:POSITION 4,0:? .. ~ 

ms1nam<Hf'":POSITION 22,0:? "1000 
point l•U]:n-.1" 

950 FOR 1=1 TO 10:POSITION 22,0:? "10 
OO":FOR W=l TO 20:NEXT W:POSITION 
22,0:? "{4 SPACES}":FOR W=1 TO 2 

O:NEXT W:NEXT I 
960 POSIT I ON 4, 0:? .. O:U!:l•J:•m•Um: .. : PO 

SITION 22,0:? "{17 SPACES>" 
970 FOR I=l TO 10:FOR J= O TO 15 STEP 

S:SOUND o,50+10-1,o,1s-J:NEXT J:S 
CORE=SCORE+100 

980 POSITION 29-LEN<STR$(SCORE>>l2,0: 
? .. II ; SCORE; II .. ; 

990 NEXT I:DONE=l:RETURN 
1000 REM W:llMij..4:t;-W41¥i#jil¢ 
1010 	GOSUB 1100:REM do "BLAST" 
1020 	FOR I=1 TO SO:FOR J=O TO 3:POKE 

708+J,PEEK<S3770):NEXT J:Z=Z•<Z< 
5)+1 

1030 SOUND O,I+Z,10,I/lO:SOUND 1,I+Z+ 
10,10,I/lO:NEXT I 

1040 SOUND o,o,o,o:SOUND 1,0,0,o:GOSU 
B 1560 

1050 GRAPHICS lB:POSITION 0,6:? #6;" 
C<DCP>CL>C3 P> point lmhilJ#!C[IJ" 

1060 	FOR W=1 TO lOO:SOUND O,PEEK<5377 
0>,0,15-W/10:POKE 712, (3-FLIP•2> 
*16+FLIP*4+4:FLIP=1-FLIP:NEXT W 

1070 SCORE=SCORE+10000:SOUND O,O,O,O 
1080 DIFF=DIFF+l:IF DIFF>2 THEN DIFFz 

2 
1090 GOTO 150 
1100 POKE 82,5:POSITION S,10 
1110 ? "! ! ! ! #C6 SPACESHUC4 SPACES>......... 

1120? "!C3 SPACES>! #C5 SPACES>~~U11/enshing n· liglzt11ing bolt in the Atari version of 

.C3 	SPACES}.{3 SPACES>D""Thunderbird." 
78 COMPUTE! January. 1983 



Atari®Games 

On Your 

VIC-20? 


The "CARDAPTER/1 '~will allow Video Game 

Cartridges designed for use on the Atari Video 

Computer System to be played on a standard 


VIC-20ID 


SUGGESTED RETAIL $89.95 


DEALER INQUIRIES INVITED 

United States: England & Europe: 
Cardco, Inc. Audiogenic 
3135 Bayberry Martin Manary 
Wichita, KS 67226 ·34-36 Crown St. 
(316) 685-9536 Reading, Berkshire England 

(0734) 595647 
West Canada: 
LSI Distributing East Canada: 
Attn: Mr. Wong Hobby Craft Canada 
2091 W. 61 st Avenue 24 Ronson Drive 
Vancouver, BC. CA V6J 1Z2 Rexdols Ontario M9W1 B4 
(604) 733-0211 (416) 241-2661 



1130? "!<3 SPACES>! #{4 SPACES>~ 
<3 SPACES>~ .<7 SPACES>U" 

1140? ., I I I #{4 SPACES>~<3 SPACES>~ 
..• <4 SPACES>U" 

1150 ? "! {3 SPACES>! # {4 SPACES}"""""' 
{5 SPACES}.{3 SPACES>D" 

1160? "!{3 SPACES>! #{4 SPACES>W 
{3 SPACES>~.<> SPACES>. 
<3 SPACES>U" 

1170? "! ! ! ! #### ~<3 SPACES>W 
{4 SPACES>U" 

1180 	POKE 82,0:RETURN 
1190 	END 
1200 	REM •••fti"W¥1WW;f#ift.J,*--litl1¥i 
1210 	POKE 88,0:POKE 89,BASE/256:? II 

<CLEAR>":GRAPHICS 2+16:REM CLEAR 
S OUT PIM AND CHARACTER MEMORY 

1220 	POSITION 5, 0:? #6; "05ihf*mil#ti@": 
POSITION 6,4:? #6;"patience":POS 
ITION 5,8:? #6;"READING ML" 

1230 	RESTORE 1260 
1240 	FOR 1=1536 TO 1611:READ A:SOUND 

O,A,10,8:POKE 712,A:POKE I,A:NEX 
T I 

1250 	A=USR<1536>:GOTO 1400 
1260 	DATA 104,173,34,2,141,74 
1270 	DATA 6,173,35,2,141,75 
1280 	DATA 6,169,6,162,6,160 
1290 	DATA 23,32,92,228,96,24 
1300 	DATA 173,128,6,141,0,208 
1310 	DATA 173,124,2,20a.,6,206 
1320 	DATA 128,6,206,128,6,173 
1330 	DATA 125,2,208,6,238,128 
1340 DATA 6,238,128,6,173,128 
1350 DATA 6,201,1,176,5,169 
1360 DATA 200,141,128,6,201,250 
1370 DATA 144,5,169,32,141,128 
1380 	DATA 6,76,73,6 
1390 	REM 
1400 	Pos 1T1 oN 3, 0:? *6; "1•ot:1».:[tm•m=,.. 

[j" 

1410 	FOR 1=128 TO 510:POKE CHSET+I,PE 
EK<57344+I>:SOUND O,Il2,12,8:POK 
E 712,I/2:NEXT I 

1420 RESTORE 1460 
1430 READ A:IF A=-1 THEN SOUND O,O,O, 

O:SOUND 1,0,0,o:RETURN 
1440 	FOR J=O TO 7:READ B:SOUND O,B,10 

,8:SOUND 1,S+10,10,8:POKE 712,B: 
POKE CHSET+A*8+J,B:NEXT J 

1450 	GOTO 1430 

1460 DATA 1,0,252,168,84,252,168,252, 
0 

1470 DATA 2,0,168,168,252,252,168,168 
,o 

1480 DATA 3,0,216,120,184,228,180,212 
,o 

1490 DATA 4,o,0,0,219,150,o,o,o 
1500 DATA 5,0,0,0,16,32,0,0,0 
1510 DATA 6,192,192,48,48,12,12,3,3 
1520 DATA 7,3,3,12,12,48,48,192,192 
1530 DATA 10,24,40,24,153,126,255,20, 

34 
1540 DATA 14,0,126,126,126,126,126,12 

6,0 
1550 DATA -1 
1560 REM KILL P/M GRAPHICS 
1570 POKE 53277,0:FOR I=O TO 3:POKE 5 

3261+I,O:NEXT I 
1580 RETURN 

Program 3: 

TRS-80 Color Computer Version 

1oo 	 • limJ:m4:1:um: 
110 " IBUMU;. IMil#IU:iili;· L!J11;f.-WICU: 

120 CLS 0 
125 BL$=CHRS<128)+CHRS<12B>+CHRS<128) 

+CHR$ <12.8 > 
130 PRINT @10,"THUNDERBIRD"; 
140 H1$=CHR$(128)+CHR$(157)+CHRS<154> 
150 H2$=CHR$(128)+CHR$(149>+CHR$(158> 
160 BDt=CHR$(156)+CHR$(157>+CHR$(158) 

+CHR$ ( 156> 
165 	BALLS=4 
170 	 • !ilmm ~ fili t:J:au1ao1 
180 	FOR 1=2 TO 7 
190 	PRINT @(1+7>*32,""; 
200 FOR J=l TO 32:PRINTCHR$C143+I*16> 

; : NEXT 
210 NEXT 
2 2 0 ' .. ... !oilIi #4 ;, W;l:Hm! • "'"i~~:~.~1~a""i"";'"'J--=~,..~., 

230 BY=RND<10>+6:BX=RNDC32>-1 
240 DY=1:DX=-1:IF RND<0>>.5 THEN DX=l 
245 PRINT@23,"BALLS:";BALLS; 
2 9 9 	 ' r:r.:E: L C!IWi 
300 	 X=INTCJOYSTK<0>/2) 
310 	 IF X>28 THEN X=28 
320 	 IF X=OLDX THEN 360 
325 PRINT@OLDX+32,BLS;:PRINT@OLDX+64, 

BL$; 
330 IF X<OLDX THEN PRINT@X+32,H1$; EL 

SE PRINT @X+32,H2S; 
340 	PRINT@X+64,BDS; 
350 	OLDX=X 
360 	 IF PEEKC65280)=126 OR PEEK<65280> 

=254 THEN GOSUB 4000 
499. ~~ 
500 TX=BX+DX:TY=BY+DY 
515 IF TV=31 THEN DV=-DV:GOT0700 
520 IF TV>5 THEN 600 
530 IF TX<X*2 OR TX>X*2+LEN<SDS>l2 TH 

EN 1000 
540 	DY=-DV:IF RND<O>>.S THEN DX=-DX 
550 	GOTO 700 
600 IF TX<O OR TX>63 THEN DX=-DX:GOTO 

700 
610 P=POINT<TX,TV> 
620 IF P=O THEN RESET<BX,BV>:SET<TX,T 

V,O>:BX=TX:BV=TV:GOT0300 
625 IFP=l THEN P=-5 
630 SCORE=SCORE+P*5:PRINT@O,SCORE; 
635 IF SCORE<O THEN 1030 

Making a "wing shot" in the TRS-80 Color Computer version 640 PRINT@INT<TX/2)+1NT<TV/2>*32,CHRS 
of "Thunderbird." ( 128) ; 
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FOR ALL YOUR SOFTWARE NEEDS 

AT THE LOWEST PRICES 


We have one of the largest selections of software available for your home computer at the lowest prices. You will 
find all of the top games and office management software in our catalog at from 20% to 30% bel0w retail. 

DISKETTE SPECIAL 
Box of 10 with Plastic 

Library Case 

Single-sided/Double Density 
(40 track) with reinforced 

hub-r1ng. 
Call for Prices on 

Maxell and 
Verbatim. 

For Inside California and other Inquiries Call 1-916-925-2666 

MAIL ORDERS: For fast delivery, send certified check. Catalog free with any order or send $2 postage and 
money orders, or Visa or MasterCard number and handllng and please specify computer type. 
expiration date, for total purchase price plus 1% or $2 
minimum for postage and handling. Add SS for 
shipment outside the continental U.S. California 
Residents add 6% sales tax. 

COD: and Chargecard orders call 1-800-328-2838. 

In California call 1-91~925-2666. 


5133 Vista Del Oro Way Fair Oaks, CA 95628Subject to stock on hand. Prices subject to change. 



641 IF TY=28 THEN GOSUB 2000 
645 IF P=-5 THEN DY=ABS<DY>:GOT0700 
650 DY=-ABS <DY> 
660 HIT=HIT+l:IF HIT=192 THEN 3000 
700 SOUND 240,1 
710 GOTO 300 
1000 FORI =1 T010:SOUND1,1:SOUND255 , 1:N 

EXT 
1010 RESET<BX,BY> 
1020 BALLS=BALLS-1:IF BALLS >O THEN 23 

0 
1030 FORI=255T01STEP-15:SOUNDI,1:NEXT 
1040 CLS5 
1050 PRINT~267,"GAME OVER"; 
1055 PRINT~O,SCORE; 
1060 IF PEEK<65280><>126 AND PEEK(652 

80> <>254 THEN 1060 
1070 RUN 

1999 • l•S:Hif:l:tUl:t•lll* 

2000 IF FIRST=l THEN RETURN 

2010 FIRST=! 

2015 PRINT~6,"1000 POINT BONUS"; 

2020 FOR J=l TO 10 STEP 2 

2025 T=1-T:IF T THEN PRINT~6,"1000"; 


ELSE PRINT~6,BL$; 
2030 FOR I=200+J TO 210+J 

2040 SOUND I,1 
2050 NEXT:NEXT 
2060 PRINT~6;BL$;"THUNDERBIRD";BL$; 

2070 	SCORE=SCORE+1000 
2080 	PRINT~O,SCORE;:PRINT~23,"BALLS:" 

;BALLS; 
2090 	RETURN 
2999 • ~ r:1•..,l:,.,J""lliil~a;~_, GISI 
3000 FOR I=1 TOSO 
3010 	CLS RND<8>-1 
3020 	PRINT~263,"10,000 POINT BONUS~"; 
3030 	NEXT:CLS 0 
3040 	SCORE=SCORE+lOOOO 
3050 	DIF=DIF+l 
3060 	 IF DIF=3 THEN DIF=2 
3070 	ON DIF GOTO 3100,3200 
3100 	H1$="" 
3110 	H2$=H1$ 
3120 	BD$=CHRS<169>+CHR$(166> 
3130 	GOTO 180 
3200 H1S="":H2$="" 
3210 BD$=CHR$<243>:GOT0180 
4000 	 • u:u1:1>l3!:. ~ 
4010 	FORI=3T07 
4020 	PRINT~X+l+I*32,CHR$(233>; 
4050 	NEXT 
4060 	SOUND245,10 
4070 	FORI=3T07 
4080 	PRINT~X+1+I*32,CHRS<128>; 
4090 	NEXT 
4100 	PRINT~X+I*32,CHRS(131>;CHR$(131) 

;CHRS<131>; 
4110 RETURN 

Atari Notes: 

Thunderbird 
Ch rles 810 non. E 1tonol Assis on1 

Thunderbird for Atari requires a joystick and 
16K of memory. You move the bird left and right 
with your joystick, using it to bounce a ball into a 
wall of bricks. As in Breakout, the object of the 
game is to clear out all the bricks, without letting 
the ball escape past you. A 1,000 point bonus is 
awarded when you break out the bottom of the 
wall (a "breakthrough"); and if you're really good, 
you get 10,000 points for clearing out all the bricks 
(no mean feat!). 

Shades Of Zeus 
But the Thunderbird is no mere Breakout paddle! 
It can unleash the most awesome power of nature 
- lightning- at the touch of a button (the fire but­
ton). Thunderbird will "beam down" severa l 
luminous "tiles" that serve to deflect the ball 
downwards when hit. You can lay down tiles like 
a cap over a hole the ball has created, to force it to 
widen the hole. Every time the ball hits a tile, it 
swoops downward, but 25 points are subtracted 
from your score. That should discourage overuse 
of this miraculous feature. 

Vertical Blank And IRG 4 
Here's a bit of information about the pro­
gramming. The playing field is a mixed-mode 
display consisting of two rows of GRAPHICS 1 
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text, and 21 rows of a multicolored character mode, 
IRG 4. This lets us have multicolored bricks. 

Player/missile graphics are used to represent 
the bird, which can be any of three sizes, de­
pending on the skill level. The bird is moved left 
and right by a small machine language routine 
that is executed every 1/60 second during the TV's 
ve rtica l blank (when the electron bea m is traveling 
from the lower right-hand corner to the upper 
left-hand corner of the screen) . 

IRG mode 4, the multicolor mode, is quite 
interesting. A single character can be any of three 
colors . To design these colored characters, divide 
the character horizontally into four two-bit zones. 
Each two-bit block controls one pixel of color with­
in the character (a multicolor character's resolution 
is 4x8). No color would be 00, color one is 01, two 
10, and three 11 (simple two-bit binary). For ex­
ample, one of the bricks consists of several colored 
bands: 

1110 

2220 

3330 

1110 

2220 

3330 

1110 

0000 


The numbers correspond to a "COLOR" state­
ment. One side and the bottom row are left blank, 
so the blocks won't touch. The pattern, when 



expanded into binary, would look like: 
01010100 
10101000 
11111100 
01010100 
10101000 
11111100 
01010100 
00000000 

Such a "custom cha.racter" would look strange 
on a normal screen (although you would see some 
semblance of multicolors, due to artifacting). But 
when displayed on ei ther an IRG 4 or IRG 5 mode 
screen, each character is like a tiny 4x8 block of­
GRAPHICS 7 pixels. Also, any character printed 
in inverse (with the Atari logo key) will look dif­
ferent. The COLOR 3 pixels in such a character 
will be displayed as COLOR 4 (normally available 
only in GRAPHICS 1 or 2). 

To create an IRG 4 screen, you must replace 
the bytes for GRAPHICS 0 by modifying the dis­
play list. Luckily, the resolution of IRG 4 is identi­
cal to GRAPHICS 0, 40x24. 

Dl = PEEK(560) + 256,.PEEK(561) + 4 

POKE Dl-1,4+64 

FOR I= 2 TO 24:POKE Dl + l,4:NEXT I 


See lines 160-180 of Thunderbird . You can 
also try out IRG 5, which displays these characters 
in double-height (40x12). Q 

JZkRAM 
FOR 

ATARI 400/800 

Only Tech•Data can offer such top quality at so 
low a price. Our Ram board features: 

• Lifetime Warranty 

• 	Gold-plated edge 
connectors 

• 	Compatability 
with Atari 4001800 

Dealer Inquiries Invited 

800-ZJ7-89Jt 

In Fla.: 8tJ-577.Z794 


Tech•Data Corporation 
325 1 Tech Drive North. St. Petersburg. FL 33702 

You j""mn1Jon
coJ~~ lliiiililH~ 

VIC* COMMODORE 64 *PET 

* SPRITE•AID tor CBM·6• ....... ... .. ... .. .. ... . $15 [$20] 

*SYNTHY•64 Music & Sound Synthesizer ........ .... $35 [$40] 

GRAPHVICS Super lull-screen Vic graphics .. .. .... ... $25 [$30] 
VIC or PET VIGIL games language w 19 games .. .. .. . $35 ($40] 
VIC or PET PIPER•THE MUSIC MACHINE. ..•. . $25 ($30] 
VIC HIRES/MULTICOLOR GRAPHICS UTILITIES$20 ($25] 
TINY BASIC COMPILER v1c . CBM-64 or Pet ...... . . $25 ($30] 

*VIC JOYSTICK PAINTER ......... . .......... S15 [SZO] 
*SUPER EXPANDER SCREEN DUMP. . .. . . ..... $15 ($20] 

l·CHING FOR VIC..... .. ....... ............. $30 ($35] 

*VIC TINY PILOT..... . ... .. ........ . . ....... $25 ($30] 

*BUDGETEER Vic. CBM-64 or Pet . . . ... ..... . . .... $25 [$30] 


BASIC REFERENCE CARD ... .. .. . ....... 52.50 [S3 .00] 

*VIC 	MACHINE LANGUAGE GUIDE ... .. . . . ..... . $7 [SS] 

PET TINY Pascal PLUS . .. ...... . ..... . .. .. . . $40 [$45] 
PET MACHINE LANGUAGE GUIDE .. • . .. ....... $9 [$11]* NEW 	 . 

Look for Commodore 64 Software Coming SOONI 

Write for our FREE Catalog 


or for fast service, call our Order Line. 


liHHUiHI~ • :z 

P.O. Box 72 11. Grand Rapids. Ml 49510 

101 241-S 
FR£[ POSTACE. Un lus noted . ;;ricu .re fo r USSf ll f Add tl.00 pu DISK pukag•. 
Fort1gn p11us 1n { } . MJnuals avai lJblr sepuatrly for 1nsprctton. crtd itablt towards 
purchuf of ~ftwut SS 00 HCh [S7 00 foreign) All ordus must bt prtpald 1n U.S 
Oollairs v1i1 ctirck or lntrrnJt1ona1 Monty ordtr or by VISA . MC. ACCESS . Euroca rd. 

Quit Playing Games ... 
Disk Based Software to Make Your 


Computer Get Down to Business 

Disk Based Data Manager- Create and manage your own 

da ta base. Allows you to create, add, change.:.. delete,

search, sort , print, etc. Available for VIC-20, <.;ommo ­

dore 64, any CBM or Pet, and IBM Personal Computer. 


VIC-20 59.95 All others 79.95 

Inventory Control Manager-Fast, efficient Invent ory

package which will man age your day to day In ventory 

req uirements. Provides Information on sales and 

movement of Ite ms. 

Mailing List Manager-4 ,050 Items per 8050 d isk, 1.300 

on 4040 d isk and 1,200 on 1540/1541 d isk. User de fi ned 
label format (l-4) across. 

Payroll System-Full featured complete Payroll System.

Up to 350 employees on a !Hl50 d isk. Pr ints checks, 941 's 
and W-2 's. For the CBM 8032/8050, 403214040, Commo­
dore 64 /1541. 

Hospitality Payroll-The most complete payroll system

written specifica lly for the Restaurant Indust ry available 
today. Recogn izes tip and meal cred its, pay advances,
salaried and hourly employees, etc. For the CBM 
8032/8050. 

CONTACT US FOR ALL YOUR 
DISK BASED SOFTWARE NEEDS 

Call for specifics on Hardware Configurations. 

Send Self-Addressed Stamped Envelope for 

Catal ogue of Games and other Applications 


DEALER INQUIRIES WELCOME 


2905 Ports O'Call Court 

Plano, Texas 75075 


(214) 867-1333 EJ 
VISA and MASTERCARD Accepted 
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HOME ENERGY 

CALCULATOR 


David Swaim. Atlanta 

You (n11d your computer) could become pretty popular 
when ~vord gets out thnt you can nnnlyze the benefits of 
h01.11e 1111prove111ents on fuel bills. This program is i11 
Microsoft (Apple, PET, OSI, etc.) and Atari BASIC. 

Lately there has been a great deal of interest in 
saving energy in the home. Nobody needs to be 
reminded that fuel costs are rising. We all want to 
reduce our energy bills. The way to do this is 
simple: reduce household energy consumption. 
There are a number of ways this can be done. 

The cheapest way is to change habits . An 
example would be setting the thermostat back to 
a lower temperature and wearing heavier clothes. 
If you're not too keen on that, the next alternative 
is to improve the ability of the house to protect 
you from the elements. Insulation could be added 
to the walls, floors , attic, and heat ducts. Weather­
stripping could be applied to windows and doors. 
Storm windows and doors could be added. 

Improvements such as these reduce the 
amount of heat that the house will lose to the 
outside. But which of the above items would save 
us the most money? Which one would cost the 
least to implement? Or, better yet, which will 
give the greatest savings for the least amount of 
cost? It's this last question we really want to 
answer. 

The best measure of the cost effectiveness of 
an energy saving improvement is the payback 
period. That is simply the amount of time (in 
years) it takes for the savings in energy costs to 
add up to the total cost of installing the improve­
ment. Obviously, the item with the shortest 
payback period is the best candidate for im­
plementation. To determine the payback period, 
we must know two things: how much it will cost 
to make the improvement, and how much it will 
save us on utility bills for a year (a heating season). 
Obtaining the improvement cost requires con­
su lting a contractor or, if we plan to do it ourselves, 
a building supply store. 

Predicting Effectiveness 
Finding out how much the improvement will 

save us in heating costs over a season is not quite 
as easy to determine. One way would be to keep 
records of our heating bills for one season, make 
the improvement, and then keep records of our 
heating bills for the next heating season. There 
are two drawbacks to this method . 

First, the severity of the weather will vary 
from one year to the next. If the first year is severe 
and the second is mild, our heating bills would be 
less even if we made no improvements. This 
problem can be corrected by adjusting the heating 
costs using weather data for the two years. 

The se·cond and biggest drawback to this 
method is that you can't find out if an improve­
ment is cost effective until after you have installed 
it. If it turns out not to be cost effective, it is too 
late to decide not to implement it! 

What we need is a way of predicting savings. 
If we know the weather and the heat loss charac­
teristics of the house, we can estimate the heating 
cost. By calculating the heating costs based on 
heat loss characteristics of the house both before 
and after the improvements, we can obtain the 
estimated savings due to the improvements. This 
is what the program here does. 

To gather the data needed by the program, 
you will need to make some measurements and 
observe insulation levels in your house. The first 
thing the program calculates is the heat loss of the 
house. Heat loss of a house depends on three 
things: the thermal resistance, known as the R­
value, of the structure; the total area of the struc­
ture exposed to the elements; and the temperature 
difference between the inside and outside of the 
house. So we simply need the area, R-value, and 
the difference in temperature . 

The only problem is that different parts of 
the house have different R-values. Windows will 
have a lower R-value than walls, for example. In 
general, you can divide the external area of the 
house into five categories: windows, doors, walls, 
ceiling, and floor . The program requests informa­
tion on each of these five categories in turn. 

For windows it requests height, width, 
number of windows (it calculates total window 
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Now the VIC 20 and 64 can 

communicate wtth PET peripherals 


VIC and 64 users 
Would you like to be able to access any of these 
peripherals from your computer? 
• 	 Y3megabyte disks (Commodore 4040 drive) 
• 	 1 megabyte disks (Commodore 8050 drive) 
• 	 10 megabyte disks (Commodore 9090 hard disk) 
• 	 Printers including a wide range of inexpensive 

IEEE and RS232 matrix and quality printers 

• 	 IEEE instruments such as volt meters, plotters etc. 

Now you are no longer limited by the VIC or the 64's 
serial bus. Simply by attaching INTERPOD you can 
vastly increase the power of your VIC 20 and when 
used with the new 64, INTERPOD turns the computer 
into a really powerful system. 

With 1.NTERPOD the VIC. and 64 become capable of 
running really professional quality software such as 
Word-processing, Accounting, Instrument control and 
many more. 

INTERPOD will work with any software. No extra 
commands are required and INTERPOD does not 
affect your computer in any way. 

Using INfERPOD is as easy as this: 
Simply plug INTERPOD into the serial port of your 
computer, power-up and you are ready to 
communicate with any number of parallel and serial 
IEEE devices and any RS232 printer. 

INTERPOD costs ~ 180 

Oxfonl Computer Systems (Software) Ud. Hensington Road, Woodstock, Oxford OX7 IJR, England Tel. (0993) 812700 Telex 8314 7 Ref QCSL 
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She needs 'Superscript'! 

cff~ Features 

• 	 Provides full screen edit, delete, erase, 
insert, transfer and document merge 
facil ities. Over 240 columns. 

• 	 Simple facilities to send mailshots to 
standard address lists. 

• 	 Powerful aids to produce tables with wide 
screen , horizontal, decimal and vertical 
tabs. 

• 	 Search with optional replace 
• 	 Comprehens ive printer controls with 

cont rol of margins, lines per page, 
underlining , bold print , super and sub 
scripts, variable line and character pitch. 

cff~ Features 

• 	 Dictionary in excess of 30,000 words. 
• 	 User definable dictionary with facilities to 

add , delete, print or merge with standard 
dictionary. 

• 	 Spelling checker verifies largest 
'Superscript' document in less than two 
minutes . 

• 	 Displays totals of words , different words 
and unrecognized words. 

• 	 Editing of unrecognized words in 
document includes options to accept, 
ignore, change or add to user dictionary. 

'Superscript' transforms your 
Commodore computer into a true Word Pro­
cessor, enabling your secretary to turn out 
high quality letters, mailshots, quotations, 
etc., faster and easier than ever before. 

But spell? - Adding 'Superspell' gives 
you access to an extensive dictionary with 
automatic checking of any document entered, 
enabling recognition of spelling errors and 
mistypes. 

If she wants a better machine, and you 
want the very best of Word Processing, then 
yot1 both need a Commodore with 
'Superscript' and 'Superspell' available from 
your local Commodore dealer. 

Precision Software Limited, 
4, Park Terrace, Worcester Park, 

Precision 

Software 


Surrey KT4 7 JZ, England. 
Telephone 01-330 7166 



For further information concerning these outstanding software products contact your local SUPERSCRIPT 
distributor as shown. 

Alabama 
To Be Announced 
Alaska 
B. G. Systems 

Anchorci.ge 

907 276 2986 

Arizona 
Gerald Hasty & Co. 

Las Vegas 

Nevada 

702 737 5670 

Arkansas 
To Be Announced 
California (North) 
To Be Announced 
California (South) 
P. E. C. 
Anaheim 

714 778 3007 

Colorado 
To Be Announced 
Connecticut 
Multi Business Computer Systems 
Portland 
203 342 2747 
Delaware 
Professional Micro Services 
Baltimore 
Maryland 
301 325 5725 
Florida 
To Be Announced 
Georgia 
M. A. G. 

Athens 

404 353 8090 

Hawaii 
To Be Announced 
Idaho 
To Be Announced 
Illinois 
Cambridge Business Systems 
Chicago 
312 525 3900 
Indiana 
Srepco 

Dayton 

Ohio 

513 224 0871 

Iowa 
To Be Announced 
Kansas 
To Be Announced 
Kentucky 
Srepco 

Dayton 

Ohio 

513 224 0871 

Louisiana 
To Be Announced 
Maine 
Best Business Equipment 

Worcester 

Massachusetts 

617 755 1077 

Maryland 
Professional Micro Services 
Baltimore 
301 325 5725 

Massachusetts 
Best Business Equipment 
Worcester 
617 755 1077 
Michigan 
Newman Audio Video 
Grand Rapids 
616 243 3300 
Minnesota 
To Be Announced 
Mississippi 
To Be Announced 
Missouri 
To Be Announced 
Montana 
To Be Announced 
Nebraska 
To Be Announced 
Nevada 
Gerald Hasty & Co. 
Las Vegas 
702 737 5670 
New Hampshire 
Best Business Equipment 
Worcester 
Massachusetts 
6177551077 
New Jersey 
Geneva Technology 
Cranford 
2012761144 
New Mexico 
To Be Announced 
New York State (North & West) 
Upstate Computer Shop 
Whitesboro (Nr. Uttica) 
315 768 8151 
New York State (South) 
Computer Emporium 
Middletown 
914 343 4880 
New York State (Long Island) 
Centerbrook Software 
Livingston Manor 
914 439 3591 
New York City 
Geneva Technology 
Cranford 
New Jersey 
201 276 1144 
North Carolina 
To Be Announced 
North Dakota 
To Be Announced 
Ohio 
Srepco 
Dayton 
513 224 0871 
Oklahoma 
To Be Announced 
Oregon 
The Computer Place 
Klamath Falls 
503 882 9603 
Pennsylvania (East) 
Mainline Computer Center 
Wayne 
215 687 8500 

Pennsylvania (West) 
Srepco 
Dayton 
Ohio 
513 224 0871 
Rhode Island 
Multi Business Computer Systems 
Portland 
Connecticut 
203 342 2747 
South Carolina 
To Be Announced 
South Dakota 
To Be Announced 
Tennessee 
To Be Announced 
Texas 
To Be Announced 
Utah 
Gerald Hasty & Co. 
Las Vegas 
Nevada 
702 737 5670 
Vermont 
Best Business Equipment 
Worcester 
Massachusetts 
617 755 1077 
Virginia 
Professional Micro Services 
Baltimore 
Maryland 
301 325 5725 
Washington State 
Computer Sales & Service 
Moses Lake 
509 765 9751 
Washington D.C. 
Professional Micro Services 
Baltimore 
Maryland 
301 325.5725 
West Virginia 
Professional Micro Services 
Balt imore 
Maryland 
301 325 5725 
Wisconsin 
Cambridge Business Systems 
Chicago 
Ill inois 
312 525 3900 
Wyoming 
To Be Announced 
Canada 
Canadian Micro Dist ributors 
Milton 
Ontario 
416 878 7277 

Precision 

Software 


If a SUPERSCRIPT distributor is not shown for your area contact your nearest 
Commodore dealer for more information. If he does not' stock SUPERSCRIPT 
or SU~ERSPELL, w~ite to Precision Software in England at the address shown 
opposite and we w1U send .you the full distribution list. 

http:Anchorci.ge


area from these items), and type of frame and 
number of layers of glass. The number of types 
and/or sizes of windows is requested first. Most 
houses will have several sizes of windows, and 
there may be storm windows on some and not on 
others. The program allows for up to ten different 
types and/or sizes of windows. If you need more, 
change the dimension of Sin statement 180. 

Only one size and type of door is allowed. If 
you have sliding glass doors, you should consider 
them another type of window. You need to get 
the height, width, and number of doors. Re­
member: these are exterior doors only. 

Information needed for the walls consists of 
type of construction and R-value of the insulation 
in the wall. If you enter a negative number for the 
R-value of the wall insulation, the program will 
give you a list of typical R-values for wall insula­
tion . To get the area of the wall, the program asks 
for the ceiling height, total perimeter of the house, 
and the number of stories in the house. The pro­
gram will calculate the gross wall area from this 
data and subtract the total window and door area 
to obtain the proper wall area. 

One Hand Calculation 
The only time you have to calculate area yourself 
is for ceiling and floor. For the ceiling, you will be 
asked for the number of inches of insulation in 
the attic and the type of insulating material. For 
the floor, the type of foundation is requested . 

In addition to the heat losses mentioned so 
far, there are two others. The first of these is 
infiltration of outside air through cracks in win­
dows and doors. The program asks if the windows 
and doors are weather-stripped. It uses this infor­
mation and the total length of the cracks around 
windows and doors to calculate infiltration. The 
other heat loss is in the heat ducts from the furnace 
to the heat registers. The program asks if your 
heat ducts are insulated and where they are lo­
cated . This concludes the input needed for cal­
culating the total heat loss of the house . At this 
point the heat losses are displayed, and you are 
asked if you wish to make improvements to the 
house . 

If the answer is "Y", you will be asked if you 
wish to improve each item. You can make im­
provements to one item or ~o any nu1!'ber of . 
items. As you probably noticed, the first question 
you are asked is what the outside design temper­
ature is. The outside design temperature for my 
area (Atlanta, Georgia) is 23 degrees. The outside 
design temperatures for other areas are tabulated 
in Table 1. For a more complete list, consult one 
of the references listed af the end of this article. 

Actually, you do not need t.o put any specific 
temperature in here as long as it is less than 75 
degrees, the inside design temperature used by 
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the program. The program will still give you valid 
results for savings and payback. However, using 
the correct outside design temperature gives you 
the advantage of seeing what the furnace size 
would be for your house with and without the 
improvements. In fact, heating engineers use the 
same basic method as this program does to size 
furnaces for houses. 

When the program finishes calculating the 
h'eat loss of the house after improvements, it is 
ready to do the cost analysis. First you are asked 
for the type of heating fuel you use: electricity, 

Table 1: Winter Design Temperatures 

OTY TEMPERATURE 
MONTGOMERY AL 26 
JUNEAU AK -4 
PHOENIX AZ 34 
LITTLE ROCK AR 23 
SACRAMENTO CA 32 
DENVER CO 3 
HARTFORD CONN 5 
DOVER DEL 15 
TALLAHASSEE FL 29 
ATLANTA GA 23 
HONOLULU HI 62 
BOISE ID 10 
SPRINGFIELD IL 4 
INDIANAPOLIS IN 4 
BES MOINES IA -3 
TOPEKA KS 6 
LEXINGTON KY 10 
BATON ROUGE LA 30 
AUGUST A ME -3 
BALTIMORE MD 20 
BOSTON MA 10 
LANSING Ml 6 
ST. PAUL MN -10 
JACKSON MS 24 
JEFFERSON CITYMO 6 
HELENA MT -13 
LINCOLNNE 0 
CARSON'CITYNV 7 
CONCORD NH -7 
TRENTON NJ 16 
SANTA FE NM 11 
ALBANY NY 5 
RALEIGH NC 20 
BISMARCK ND -19 
COLUMBUS OH 7 
OKLAHOMA CITY OK 15 
SALEM OR 25 
HARRISBURG PA 13 
PROVIDENCE RI 10 
COLUMBIA SC 23 
PIERRE SD -9 
NASHVILLE TN 16 
AUSTIN TX 29 
SALTLAKEOTYUT 9 
BURLINGTON VT -7 
RICHMOND VA 18 
OLYMPIA WA 2.'i 
CHARLESTON WV 14 
MADISONWS 
CHEYENNE WY 

-5 
-2 



1983 -Take Control 

A FINANCIAL WIZARD 1.5 
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THE illGHLY ACCLAIMED PERSONAL FINANCE SYSTEM FOR ATARI* 
• 	Budget Forecast- 26 expense categories • Check Reconciliation-fast clearing of resident 
• 	Check Entry-easy data entry-scan & modify checks & deposits, complete summary report 

26 major & 36 sub-categories-information block • Checkwriter- prints your c.ustom checks 
• 	Check Search-single or multiple parameters­ • Printouts- most popular printers • Audit Report 

(up to seven) to search entries • Multi-Colored Graphics • Audio Enhancements 
• 	Tabulations-detailed expense vs. budget • 7 Utility Programs • User-Friendly Operation 

comparisons by month, year-to-date, category • Easy To Use Instruction Manual 
• 	Bar Graphs-screen displays in graph form • Handsome Tintad Plastic Storage Case 

expenses vs. budget-by month or category­
printing with graphic capable printers 

The system is designed for Atari computers having a 

minimum of 24K and operating from a disk drive. The 

price is only $59 .95 plus $3 for handling/postage. 

If your dealer does not have A Financial Wizard ... 

Telephone orders are accepted on 

Mastercharge or Visa credit cards . Mail order must be 

accompanied by check or money-order or credit card#. 

Dealer Inquiries invited. (405)751-278-3. 


•trademark of Atari Inc. OK residents ad 4% Tax . 

A Financial Wizar.d I 11111- 10944 North May 
Exclusively thru ~/_! Ill~- Oklahoma City, OK 73120 

COMPUTt:ACl!NTDtlofDKC'• (405) 751-2781 
0 CHECK ENCLOSED 0 VISA 0 MASTERCHARGE 

NAME (Print) 

Address _______________________ 


City ----------- State _____Zip_____ 

________Exp. _____Sig. _______Card# 



fuel oil, or natural gas. Next you must input the 
cost per fuel unit of the heating fuel. 

Note that this unit cost is in dollars, so if 
natural gas in your area is 35 cents per therm, you 
should input .35 dollars per therm. 

Using this data and the heating degree days, 
the program calculates the total energy needed to 
heat the house for the entire heating season. The 
degree days and name of the city are on line 7010. 
You should change this line to reflect your own 
location. Some sample degree days for different 
cities are listed in Table 2, and a more complete 

Table 2: Yearly Heating Degree Days 

CITY DEGREE DAYS 
MONTGOMERY AL 2291 
JUNEAUU 9075 

PHOENIX AZ 
 1765·· 

LITTLE RO<::'K AR 
 3219 

SACRAMENTO CA 
 2419 

DENVER CO 
 5524 

HARTFORD CONN 
 6235 

WILMINGTON DEL 
 4930 

T ALLA}JASSEE FL 
 1485 

ATLANTA GA 
 2961 

HONOLULU HI 
 0 

BOISEID 5809 

SPRINGFIELD IL 
 5429 

INDIANAPOLIS IN 5699 

DES'MOINES IA 
 6588 

TOPEKA KS 
 5182 

LEXlNGTON KY 
 4683 

BATON ROUGE LA 1560 

PORTLAND ME. 
 7511 

BALTIMC>RE MD 
 4111 

BOSTON MA 
 5634 

LANSING MI 
 6909 

MINNEAPOLIS MN 8382 

JACKSON MS 
 2239 

ST.LOUISMO 
 4484 

HELENA MT 
 8129 

LINCOI:.NNE­
 5864 

RENONV 
 6332 

CONCORD NH 
 7383 

TRENTON NJ 
 4980 

ALBUQUERQUE NM 4348 

ALBANY NY" 
 6201 

RALEIGH NC 
 3393 

BISMARCK ND 
 8851 

COLUMBUS OH 
 5211 

OKLAHOMA CITY OK 3725 

SALEM.OR 
 4754 

HARRISBURG PA 
 5251 

PROVIDENCE RI 
 5954 

COLUMBIA SC 
 2484 

RAPID CITY SD 
 7345 
NASHVILLE TN 
AUSTIN TX 
SALTL~ECITY UT 
BURLINGTON VT 
RICHMON.OVA 
OLYMPIAWA­
CHARLESTON WV 
MADISONWS 
CHEYENNE WY 

3578 
1711 
6052 
8269 
3865 
5236 
4476 
7863 
7381 

list can be found in any of the references. The last 
thing you must input is the total cost of the im­
provements you made. From this data the pro­
gram calculates the payback period in years. 

I got pretty popular in my neighborhood 
when word got out that my home computer 
could calculate how cost effective it would be to 
add insulation. I have also learned a great deal 
about my own home from running this ptogram. 
Much of what I concluded was what I expected, 
but some conclusions surprised me. The program 
can definitely help home ·owners in assessing 
home energy improvements; it can also enable a 
home owner to spot dishonest "energy-saving" 
schemes pretty quickly . 

References 

1. ASHRAE Handbook 1981 Fundamentals. Atlanta, 
Georgia: American Society of Heating, Refrigerating 
and Air-conditioning Engineers, Incorporated, 1981. 
2. Other Homes and Garbage, Jim Leckie, Gil Masters, 
Harry Whitehouse, and Lilly Young. San Francisco, 
California: Sierra Club Books, 1975. 
3. Refrigeration and Air-Conditioning, Air-Conditioning 
and Refrigeration Institute . Englewood Cliffs, New 
Jersey: Prentice-Hall, 1979. 

Program 1: Microsoft BASIC 
100 PRINT"{CLEAR}{02 DOWN} HOME EN 

ERGY PROGRAM 
110 PRINT: PRINT 
120 PRINT" BY DAVID SWAIM 
130 PRINT" P. O. BOX 720126 
140 PRINT" ATLANTA, GEORGIA 303 

58 
150 GOSUB 8000 
160 REM COPYRIGHT 1981 DAVID C. SWA 

IM II 
170 REM 
18 0 DIM A ( 6) , Q ( 6) , R ( 6) , RW ( 4 , 3 ) , D ( 4) 

,IW(2,3) ,S(l0) 
190 DIM RF(3),TC(3),N$(5),IC(5),DM( 

2,3,3),IN(2) 
200 REM WINDOW R VALUES 
210 DATA 1.01,2.22,1.815,3.155 
220 DATA .909,1.667,1.437,2.137 
230 DATA .909,2,1.724,2.564 
240 REM DOOR R VALUES 
250 DATA .41,.75,.95,1.1 
260 REM FLOOR R VALUES AND TEMP COR 

R 
270 DATA 3.2,0,3.2,30,1.23,0 
280 REM CEILING INSULATION R PER IN 

CH . 
290 DATA 3.5,3,2.5~4.5,5.5 
3~0 N$(l)="WINDOWS":N$(2)="DOORS":N 

$(3)="WALLS" 
310 N$(4)="CEILING":N$(5)="FLOOR *" 
320 REM DUCT MULTIPLIERS 
330 DATA .2,.15,.1,.15,.l,.05,.l,.0 

5,. 05 
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DISKEY 
by Sparky Starks 

Potential into practical reality. This is the 
core of DISKEY - a remarkable utility program 
that gives ATARI disk drive owners the flexibility 
to accomplish tasks that other utilities either 
Ignored or only hinted at. With DISKEY, the user 
will be able to actually examine a disk and its 
directory, and repair some files that might 
otherwise have been lost. DISKEY also per­
forms a multitude of other practical funct ions, 
including the following: 
* Automatically lists any unreadable or 

destroyed sectors 
* Sends contents of disk to printer selectively 
* 	Up to four separate drives may be addressed 
* Can be used to backup some of those " un­

backupable" disks 
* Allows direct examination of any file 
* Over 50 separate key functions available 

As an ATARI 400 or 800 owner, you have ex­
traordinary power and versatility at your 
disposal. Tap into those resources effectively 
with DISKEY - new from Adventure Interna­
tional. 

ATARI 400/800 32K DISK 

052-0158 $49.95 


(N-ote: Some features will require 40K) 


SOME OF OISKEY KEY FUNCTIONS 
A Clear screen and filename 
B Byte compare, 01 to 02, OS lo OS 
C Copy sectors, OD lo DD, OS lo OS 
D Toggle destination drive 
E Erase disk (format) 
F Select file sub-menu 
L Set automatic function lower limit (OS) 
M Modify Sector Map 
N New destination seclor 
0 Toggle originate drive 
P Print screen to prlnler 
a 	 Query (search for hex key, drive OD, seclor OS 

to OS) 
R Read new OS, set DS lo match 
S Search for ASCII key, drive OD, sector OS to OS 
T Tape to disk 
U Upper case conversion of printer lower case 
V Toggle write verify 
W Write memory buffer to seclor OS, drive DD 
X Selecl EOR Sector Map screen prlnl mask 
Z Zero memory buffer 
+ Read upward, next sector on disk 
- Read downward 
? Directory Information 
I Select directory sub-menu 
cB BY1e compare, 01 to 02, whole disk 
cC Copy 01 to 02, whole disk 
cD Decimal to hex, ASCII conversion 
cE Erase disk (without new format) 
cF Modify sector forward sector chain reference 
cH Hex to decimal, ASCII conversion 
cL Locate bad sector on drive OD 
cN Modify sector file number reference 
cO Select one-drive functions sub-program 
cP Print current Disk Map 
cR RPM test drive OD 
cS Special file copy, no directory reference from 

source 

cV VTOC update and repair, drive OD 

cY Toggle Sure Response prompt enable 

~~ 	~~~e~~nfTiZ load address headers to printer 

FF Select filename for all file functions 

FL Lock file 

FM Show memory address load position In file 

FQ Relative Query 

FR Rename file 

FS Relative Search 


BASIC by
ROUTINES Jerry 
FOR THE ATARI White 

Finally, a self-help system that cuts 
through the stuffy technical jargon and 
allows the user to learn effective 
programming techniques fast! BASIC 
ROUTINES FOR THE ATARI has been 
written especially for ATARI 400 or 800 
users who wish to write programs in 
BASIC. This package comes complete 
with an extensive manual and your 
choice of a tape or disk which contains 
all of the routines from the manual ­
which means you'll be able to actually 
see each of them in action on your 
ATARI. Some of the BASIC routines 
include joystick, sound, player mlsslle 
strings ano much more - and presented 
In a way that you'll quickly be able to 
learn and apply to your own programs. 

If your programming ability lies 
somewhere between beginning and 
advanced, then look no further - BASIC 
ROUTINES FOR THE ATARI is the 
system for you. 
BASIC ROUTINES book with 16K TAPE 


051-0154 $24.95 . 

BASIC ROUTINES book with 24K DISK 


052-0154 $24.95 


Published @]]~ © coPvR1GHT 1ss2 To order, see your local dealer. If he does not have the 
by O dventure program, then call 

INT E RNATIONAL 1 (800) 327·7172 (orders only please) or write for our free a subsidiary of Scott Adams, Inc. 
catalog.BOX 3435 • LONGWOOD, FL 32750 • (305) 830-8194 



340 

350 

360 
370 
380 
390 
400 
410 
420 
4 30 
440 

4 50 

460 
470 
480 
490 
500 
510 
520 
530 
540 

550 
560 
570 
580 
590 
600 
605 
610 

620 
6 30 
640 
6 50 
660 
670 
680 
690 
700 
710 
720 

7 30 
740 
7 50 

7 60 

770 

780 

790 

800 

810 

820 

DATA .2,.15,.l,.l,.1,.05,.05,.0 
5,. 05 
REM AIR CHANGES PER FOOT OF CRA 
CK 
DATA 39,74,52,24,32,33 
REM READ WINDOW R VALUES 
FOR F=l TO 3 
FOR G=l TO 4 
READ RW (G, F) 
NEXT G,F 
REM READ DOOR R VALUES 
FOR I=l TO 4:READ D(I) :NEXT I 
REM READ FLOOR R VAL AND TEMP C 
ORR 
FOR I=l TO 3:READ RF(I) ,TC(I) :N 
EXT I 
REM READ INSULATION R PER INCH 
FOR I=l TO 5:READ IC(I) :NEXT I 
REM READ DUCT MULTIPLIERS 
FOR KD=l TO 2 
FOR K=l TO 3 
FOR J=l ·ro 3 
READ DM(KD,J,K) 
NEXT J,K,KD 
REM READ AIR CHANGES FOR INFILT 
RATION 
FOR I =l TO 2 
FOR J=l TO 3 
READ IW(I,J) 
NEXT J,I 
REM INSIDE DESIGN TEMPERATURE 
IT=75:PK=l 
GETA$:IFA$=""THEN605 
PRINT"{CLEAR}{DOWN}WINTER OUTSI 
DE DESIGN TEMPERATURE"; 
INPUT OT 
DT=IT-OT 
GOSUB 1000: REM WINDOWS 
GOSUB 2000:REM DOORS 
GOSUB 3000:REM WALLS 
GOSUB 4000:REM CEILING 
GOSUB 5000:REM FLOOR 
GOSUB 5200:REM DUCTS 
GOSUB 6000:REM REPORT RESULTS 
Ql=TQ/DT 
PRINT"{DOWN}DO YOU WISH TO MAKE 

IMPROVEMENTS?" 
GET A$:IF A$="" THEN 730 
PK=2:IF A$="N" THEN 999 
INPUT"{CLEAR}{02 DOWN}DO YOU WI 
SH TO IMPROVE WINDOWS";A$ 
IF LEFT$(A$,l)="Y" THEN GOSUB 1 
000 

INPUT"{CLEAR}{02 DOWN}DO YOU WI 

SH TO IMPROVE DOORS";A$ 

IF LEFT$(A$,l)="Y" THEN GOSUB 2 

000 

INPUT"{CLEAR}{02 DOWN}DO YOU WI 

SH TO IMPROVE WALLS";A$ 

IF LEFT$(A$,l)="Y" THEN GOSUB 3 

000 

INPUT"{CLEAR}{02 DOWN}DO YOU WI 

SH TO IMPROVE CEILING";A$ 

IF LEFT$(A$,l)="Y" THEN GOSUB 4000 


830 INPUT"{CLEAR}{02 DOWN}DO YOU WI 
SH TO IMPROVE FLOOR";A$ 

840 IF LEFT$(A$,l)="Y" THEN GOSUB 5 
000 

850 INPUT"{CLEAR}{02 DOWN}DO YOU WI 
SH TO IMPROVE DUCTS";A$ 

860 IF LEFT$(A$,l)="Y" THEN GOSUB 5 
200 

870 GOSUB 6000:REM REPORT RESULTS 
880 Q2=TQ/DT 
890 PRINT:PRINT"HIT RETURN TO GET S 

AVINGS" 
900 GET A$:IF A$="" THEN 900 
910 GOSUB 7000:REM CALCULATE A YEAR 

OF SAVINGS 
999 END 
1000 REM WINDOW SUBROUTINE 
1010 I=l:IF PK>l THEN 1040 
1020 PRINT"{CLEAR}{DOWN}HOW MANY DIF 

FERENT TYPES OF WINDOWS"; 
1030 INPUT NX 
1040 IX=l:CW=0:A(I)=0:Q(I)=0 
1050 PRINT"{DOWN} ARE WINDOWS WEATHE 

RSTRIPPED"; 
1060 INPUT WW$ 
1070 IF LEFT$(WW$,l)="Y" THEN IX=2 
1080 FOR J=l TO NX 
1090 PRINT"SIZE";J:IF PK>l THEN 1160 
1100 PRINT"NUMBER OF WINDOWS"; 
1110 INPUT NW 
1120 PRINT"SIZE OF WINDOWS (H,W) FT" 

1130 INPUT H,W 

1140 S(J)=H*W*NW 

1150 CW=CW+(H+W)*NW 

1160 A(I)=A(I)+S(J) 

1170 PRINT"TYPE OF WINDOWS" 

1180 PRINT" 1. SINGLE GLASS" 

1190 PRINT" 2. SINGLE + STORM" 

1200 PRINT" 3. DOUBLE PANE" 

1210 PRINT" 4. TRIPLE (DOUBLE + ST 


ORM)" 
1220 INPUT G 
1230 PRINT"TYPE OF WINDOW FRAME" 
1240 PRINT" 1. WOOD" 
1250 PRINT" 2. METAL OR JALOUSE" 
1260 PRINT" 3. FIXED" 
1270 INPUT F 
1280 RM=RW(G,F) 
1290 Q(I)=Q(I)+S(J)*DT/RM 
1300 R(I)=RM 
1310 PRINT" {CLEAR} {DOWN}"; 
1320 NEXT J 
1330 IN(I)=0.018*DT*IW(IX,F)*CW 
1340 RETURN 
2000 REM DOORS SUBROUTINE 
2010 I=2:IF PK>l THEN 2080 
2020 PRINT"{CLEAR}{DOWN}NUMBER OF DO 

ORS"; 

2030 INPUT N 

2040 PRINT"SIZE OF DOORS (H,W) FT"; 

2050 INPUT H,W 

2060 A(I) =H*W*N 

2070 CD={H+W)*N 
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L d · r c®WOR~~f<AFT .. .A First! Wot1 Processmg 1or VI 20 
20~ 

Never be at a loss for words again! 
Expressing yourself is easier. faster. and 

less expensive than ever before . .. thanks to Wordcraft 
20© from United Microware. Wordcraft 20© has all 
the features found on bigger systems costing a lot 
more - all the features you'll need to prepare "picture­
perfect" documents. letters. personalized mailers. lists. 
and many other projects that have you juggling 
V110rds. 

rearrange the text . .. set the tabs and margins ... 
adjust the line lengths ... move the copy up and 
down. left or right, so you see every word on the 
screen . . . before you print. Wordcraft 20© gives you 
personal word processing with professional results. 
Plug Wordcraft 20© into your \/IC® today . . . see for 
yourselfjust what words will do. Available exclusively 
from your local UMI dealer. 

United Microware Industries. Inc. 
Wordcraft 20© is easy to use; it won't confuse ~- 3503-C Temple Avenue 

you. Your words will appear on the screen just as ~ Pomona, CA 91768I Iyou've written them. This fully featured system lets -------- (714) 594-1351 
you do whatyou need to do . . . change a character, a 

Commodore and \11C 20 are registered trademarks of Commodore Business 
VI/Ord, or an entire block of copy . . . arrange and Machines. Inc. \M>rdcraft ~ copyright held by P.L DJIN.ion. 



2080 PRINT"{DOWN}TYPE OF DOORS• 

2090 PRINT" 1. WOOD" 

2100 PRINT" 2. WOOD + STORM" 

2110 PRINT• 3. METAL URETHANE CORE 


" 
2120 PRINT" 4. METAL POLYSTYRENE C 

ORE" 

2130 INPUT T 

2140 R(I) =D(T) 

2150 Q(I)=A(I) *DT/R(IJ 
2160 DW= l 38 

. 2170 PRINT.{DOWN}ARE DOORS WEATHERST 
RIPPED"; 

2180 INPUT OW$ 
2190 IF LEFT$ (OW$ -, 1) ="y• THEN DW=69 
2200 IN(I)=0.018*DT*DW*CD 
2210 RETURN 
3000 REM WALLS SUBROUTINE 
3010 I=3:H0=.17:HI=.68 
3020 PRINT"{CLEAR}{DOWN}TYPE OF WALL 

CONSTRUCTION" 
3030 PRINT"{DOWN} 1. BRICK VENEER" 
3040 PRINT " 2. STONE" 
3050 PRINT " 3. WOOD SHINGLES" 
3060 PRINT " 4. STUCCO" 
3070 PRINT " 5. MASONRY BLOCK" 
3080 PRINT " 6. LOG" 
3090 PRINT " 7. OTHER:" 
3100 PRINT " ENTER CALCULATED R 

VALUE DIRECTLY" 
3110 PRINT " WHEN ASKED FOR INS 

ULAT I ON R VALUE" 
3120 INPUT TY 
3130 ON TY GOTO 3140,3150,3160,3170, 

3180 , 3190,3200 
3140 RM= . 2*3.5:GOTO 3210:REM BRICK 
3150 RM= . 08*5: GOTO 3210:REM STONE 
3160 RM= . 87: GOTO 3210:REM WOOD 
3170 RM= . 2*2: GOTO 3210:REM STUCCO 
3180 RM=2: GOTO 3210: REM MASONR 

y 
3190 RM= l .25*8:GOTO 3210:REM LOG 
3200 RM=0:REM OTHER 
3210 PRINT" FOR LIST OF R VALUES F 

OR INSULATION" 
3220 PRINT" ENTER -1 FOR INSULATIO 

N R VALUE" 
3230 PRINT"INSULATION R VALUE"; 
3240 INPUT RI 
3250 IF RI<0 THEN GOSU8 3500:GOTO 32 

30 
3260 R(I ) =HO+RM+RI+HI:IF PK>l THEN 3 

340 
3270 PRINT"HOW MANY STORIES IN HOUSE 

II• 
I 

3280 INPUT NT 
3290 PRINT"WHAT IS THE CEILING HEIGH 

T (FT)"; 

3300 INPUT CH 

3310 PRINT"WHAT IS TOTAL PERIMETER 


FT) II i 

3320 INPUT P 

3330 A(I)=NT*CH*P-A(l)-A(2) 

3340 Q(I)=A(I)*DT/R(I) 
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3350 RETURN 
3500 REM LIST OF INSULATION R VALUES 
3510 PRINT"{CLEAR}{DOWN}LIST OF INSU 

LATION R VALUES, WALLS" 
3520 PRINT"{DOWN} NO INSULATI 

ON (A IR) = •9 4 II 
3530 PRINT" BATT INSULATION IN WA 

LL = 11" 
3540 PRINT" HALF INCH ASPHALT BOA 

RD = 2.4 
3550 PRINT" 1/2 IN GYPSU M OR PLAST 

ER= 1.39 
3560 PRINT" 1/4 IN WOOD FIBER BOA 

RD= 1.12 
3570 PRINT" FIR OR PI NE SHEATH! 

NG = 1.92 
3580 PRINT" 3/4 IN PLYWOOD PANE 

LS = 1.88 
3590 PRINT" 1/2 IN PLYWO 

OD= 1.57 
3600 ERINT:PRINT 
3610 RETURN 
4000 REM CEILING ROUTINE 
4010 I=4 
4020 HI=.6l:H0=.6l:IF PK>l THEN 4060 

4030 PRINT"{CLEAR}{DOWN}WHAT IS TOTA 
L CEILING AREA" 

4040 PRINT"OF THE HOUSE"; 
4050 INPUT A(I) 
4060 PRINT"HOW MANY INCHES OF INSULA 

TION IN CEILING"; 
4070 INPUT CI 
4080 PRINT"TYPE OF INSULATING MATERI 

AL" 
4 090 PRINT" {DOWN} 1. FIBERGLASS" 
4100 PRINT " 2. MINERAL WOOL" 
4110 PRINT " 3. VERMICULITE OR PERL 

ITE" 
4120 PRINT " 4. CELLULOSE FIBER" 
4130 PRINT " 5. U-F FOAM{DOWN}" 
4140 INPUT T 
4150 RM=CI*IC(T) 
4160 R(I)=HO+RM+HI 
4170 Q(I)=A(I)*DT/R(I) 
4180 RETURN 
5000 REM FLOOR ROUTINE 
5010 I=5:IF PK>l THEN 5040 
5020 PRINT"{CLEAR}{DOWN}WHAT IS TOTA 

L FLOOR AREA•; 
5030 INPUT A(I) 
5040 PRINT"HOW MANY INS OF INSULATIO 

N IN FLOOR"; 
5050 INPUT FI:IF PK>l THEN 5110 
5060 PRINT"TYPE OF FOUNDATION" 
5070 PRINT" 1. OPEN CRAWLSPACE" 
5080 PRINT" 2. ENCLOSED CRAWLSPACE 

OR BASEMENT" 
5090 PRINT" 3. CONCRETE SLAB" 
5100 INPUT TF 
5110 R(I)=HO+FI*3.l+RF(TF)+HI 
5120 Q(I)=A(I)*(DT-TC(TF) )/R(I) 
5130 RETURN 
5200 REM DUCTS 
5210 DI=.l 
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5220 IF TF=3 THEN KD=3:RETURN EL USED" 

5230 PRINT"{DOWN}IS YOUR DUCTWORK IN 7040 PRINT" 1. ELECTRICITY" 

SULATED"; 7050 PRINT" 2. NATURAL GAS" 
5240 INPUT D$:IF PK>l THEN 5310 7060 PRINT" 3. FUEL OIL" 
5250 PRINT"{DOWN}LOCATION OF HEAT DU 7070 INPUT FT:PC=.55 

CTS:" 7080 ON FT GOTO 7100,7200,7300 
5260 PRINT" 1. ATTIC OR CRAWLSPAC 7090 GOTO 7030 

E" 7100 REM ELECTRICITY 
5270 PRINT" 2. UNCONDITIONED BASE 7110 PRINT"IS HEATING UNIT A HEAT PU 

MENT" MP•; 
5280 PRINT" 3. IN SLAB FLOOR" 7120 INPUT HP$:ER=3413 
5290 PRINT" 4. INSIDE CONDITIONED 7130 IF LEFT$(HP$,l)<>"Y" THEN 7150 

SPACE" 7140 INPUT"ENTER EER OF HEAT PUMP";E 
5300 INPUT KD R: ER=ER* 1000 
5310 RETURN 7150 INPUT"AVERAGE $ COST PER KWH";C
6000 REM WRITE A REPORT 0: FU$="KWH" 
6010 PRINT"{CLEAR}","HEAT LOSS EVALU 7160 El=INT(El/ER+.5) 
. ATION" 7165 Ml=El*CO 
6020 PRINT:PRINT:TQ=0 7170 E2=INT(E2/ER+.5)
6030 PRINT" ITEM"," AREA"," R-VALUE" 7175 M2=E2*CO 

,"HEAT LOSS" 7180 MS=Ml-M2 
6040 PRINT ," SQ.FT.",," BTU/HR":PR! 7190 GOTO 7400 


NT 
 7200 REM NATURAL GAS 
6050 FOR I=l TO 5 7210 INPUT"AVERAGE $ COST PER THERM ­
6060 A(I)=INT(A(I)*l00+.5)/100 OF NATURAL GAS";CO
6070 R(I)=INT(R(I)*l00+.5)/100 7220 El=INT(El/(103000*PC)+.5)
6080 Q(I)=INT(Q(I)+.5) 7225 Ml=El*CO 
6090 PRINT N$ (I) ,A(I) ,R(I) ,Q(I) 7230 E2=INT(E2/(103000*PC ) +.5)
6100 TA=TA+A(I) :TQ=TQ+Q(I) 7235 M2=E2*CO 
6110 NEXT I 7240 MS=Ml-M2 
6120 REM PRINT INFILTRATION LOSS 7250 FU$="THERMS":GOTO 7400 
6130 PRINT"INFILTRATION",,INT((IN(l) 7300 REM FUEL OIL 

+IN ( 2) ) I 2+. 5) 7310 INPUT"AVERAGE $ COST PER GALLON 
6140 TQ=TQ+(IN(l)+IN(2))/2 OF FUEL OIL";CO
6150 REM CALCULATE DUCT LOSS 7320 El=INT(El/(138000*PC ) +.5)
6160 X=TQ/(A(5)*CH*NT):J=3:K=3 7325 Ml=El*CO 
6170 IF X<45 THEN K=2 7330 E2=INT(E2/(138000*PC ) +.5)
6180 IF X<35 THEN K=l 7335 M2=E2*CO 
6190 DI=. 15+.05*(3-K) 7340 MS=Ml-M2:FU$="GALLONS" 
6200 IF LEFT$(D$,l)="N" AND KD<2 THE 7400 REM GIVE RESULTS 

N 6240 7410 Ml=INT(Ml*l00)/100' 
6205 IF KD>2 THEN DI=0:GOTO 6240 7420 M2=INT(M2*100)/100
6210 IF OT<l5 THEN J=2 7430 MS=INT(MS*l00)/100
6220 IF OT<0 THEN J=l 7440 INPUT"{DOWN}TOTAL $ COST OF YOU 
6230 DI=DM(KD,J,K) R IMPROVEMENTS";CI
6240 PRINT"DUCT LOSS",,,INT(DI*TQ+.5) 7450 PB=INT(CI/MS*l000)/1000 
6250 TQ=TQ+TQ*DI 7460 REM REPORT SAVINGS AND PAYBACK 
6260 PRINT ,"@@@@@@@@",,"@@@@@@@@" 7470 PRINT"{CLEAR}","ANALYSIS OF IMP 
6270 PRINT" TOTAL",INT(TA),,INT(TQ) ROVEMENTS" 
6280 PRINT:PRINT 7 480 PRINT: PRINT 
6290 PRINT"DESIGN CONDITIONS:" 7490 PRINT,,"ENERGY NEEDE D" 
6300 PRINT" OUTSIDE DESIGN TEMP";O 7500 PRINT"ORIGINAL HOUSE",El;FU$ 

T 7510 PRINT"IMPROVED HOUSE " ,E2;FU$ 
6310 PRINT" INSIDE DESIGN TEMP"; I 7520 PRINT,,"@@@@@@@@@" 

T 7530 PRINT,"SAVINGS",El-E2;FU$ 
6320 PRINT"TEMPERATURE DIFFERENCE";D 7540 PRINT 

T 7550 PRINT,,"OPER. COSTS" 
6330 RETURN 7560 PRINT"ORIGINAL HOUSE","$";Ml 
7000 REM FIND SAVINGS USING D~GREE-D 7570 PRINT"IMPROVED HOUSE","$";M2 

AYS 7580 PRINT,,"@@@@@@@@@" 
7010 DD=296l:DD$="ATLANTA GA" 7590 PRINT,"SAVINGS","$";MS 
7012 El=INT(Ql*DD*24) 7600 PRINT:PRINT,"PAYBACK",PB;"YEARS 
7014 E2=INT(Q2*DD*24) " 
7030 PRINT"{CLEAR}TYPE OF HEATING FU 7610 PRINT:PRINT 
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7620 PRINT"ABOVE IS BASED ON ONE YEA 	 230 DATA .909,2,1.724,2.564 
240 REM DOOR R VALUESR OF OPERATION" 
250 DATA .41,.75,.95,1.17630 PRINT"IN ";DD$ 260 REM FLOOR R VALUES AND TEMP CORR

7640 RETURN 270 DATA 3.2,0,3.2,30,1.23,0
8000 REM DRAW HOUSE 280 REM CEILING INSULATION R PER INCH 
8010 PRINTCHR$(142):PRINT:PRINT:PRIN 290 DATA . 3.5,3,2.5,4.5,5.5 

T 300 N$(1)="WINDOWS":N$(11)="DOORS":N$ 
<21>="WALLS"8020 PRIN'rSPC(8) ;" .LL" 

310 N$(31>="CEILING":N$C41>="FLOOR *" 8030 PRINTSPC(8);"{REV}) 
315 NL(1)=7:NLC2>=5:NL<3>=5:NL<4>=6:NOFF}" 	 ­

LC5>=7
8040 PRINTSPC(8); "T,;,;,;,;, ;Y 320 REM DUCT MULTIPLIERS 
8050 PRINTSPC(8);"T<><><><><>*{REV} 330 DATA .2,.1s,.1,.1s,.1,.05,.1,.05, 

{OFF}" .OS 
8060 PRINTSPC(8); "T,;,;,;,;, ;Y, """ ;Y 340 DATA .2,.15,.1,.1,.1,.os,.os,.05, 

n .05 
350 REM AIR CHANGES PER FOOT OF CRACK8070 PRINTSPC(8);"T<><>{REV}!{OFF}!< 
360 DATA 39,74,52,24,32,33><>Y{REV} ! {OFF} !Y" - ­
370 REM READ WINDOW R VALUES

8080 PRINTSPC(7) ;"####tt########U## 380 FOR F=l TO 3 

# ##" 390 FOR G=1 TO 4 


8090RETURN 	 400 READ TEMP:RWCG,F>=TEMP 
410 NEXT G:NEXT F 
420 REM READ DOOR R VALUES

Program 2: 430 FOR I=1 TO 4:READ TEMP:D<I>=TEMP: 
Make these changes in Program 1 for the Apple II. NEXT I 

440 REM READ FLOOR R VAL AND TEMP COR 
100 HOME : VTAB 2: PRINT " HOME R 

ENERGY PROGRAM" 450 FOR I=l TO 3:READ TEMP:RFCI>=TEMP 
3510 HOME : PRINT "LIST OF INSUL :READ TEMP:TCCI>=TEMP:NEXT I 

ATION R VALUES, WALLS" 460 REM READ INSULATION R PER INCH 
3520 PRINT : PRINT NO INS 470 FOR I=l TO 5:READ TEMP:ICCI>=TEMPII 

ULATION :NEXT I 
4030 HOME : PRINT "WHAT IS TOTAL 480 REM READ DUCT MULTIPLIERS 

CEILING AREA 490 FOR KD=l TO 2
4090 PRINT PRINT 1. FIBERGLII 500 FOR K=l TO 3 

ASS 510 FOR J=l TO 3 
4130 PRINT PRINT 5. U-F FDAII 520 READ TEMP:DMC KD, J+K•4>=TEMP 

M": PRINT 530 NEXT J:NEXT K:NEXT KD 
5020 HOME : PRINT "WHAT IS TOTAL 540 REM READ AIR CHANGES FOR INFILTRA 

FLOOR AREA?"; TION 
5230 PRINT : PRINT "IS YOUR DUCT 550 FOR I=1 TO 2 

WORK INSULATED?"; 560 FOR J=l TO 3 
5250 PRINT "LOCATION OF HEAT DUC 570 READ TEMP:IWCI,J>=TEMP

TS: 580 NEXT J:NEXT I 
6010 HOME : PRINT "HEAT LOSS EVA 590 REM INSIDE DESIGN TEMPERATURE 

LUATION" 600 IT=7S:PK=1 
7440 PRINT : INPUT "TOTAL $ COST 6 0 1 ? : ? : ? " Pr e s s I ;Ha iilol: t o b e g i n : " ; 

OF YOUR IMPROVEMENTS";CI 
605 GET #1,A7470 HOME : PRINT "ANALYSIS OF I 
610 PR I NT "<CLEAR><DOWN>WINTER OUTSIDMPROVEMENTS" 

E DESIGN TEMPERATURE";7520 PRINT,,"---------" 
620 INPUT OT7580 PRINT,,"---------" 
6 30 DT=IT-OT8000 RETURN 
640 GOSUB 1000:REM WINDOWS8010 - 8090"DELETE" 
650 GOSUB 2000:REM DOORS 
660 GOSUB 3000:REM WALLS

Program 3: Atari Version 670 GOSUB 4~00:REM CEILING 
680 GOSUB SOOO:REM FLOOR 

100 POKE 82,0:PRINT "<CLEAR><2 DOWN} 690 GOSUB 5200:REM DUCTS 
HOME ENERGY PROGRAM" 700 GOSUB 6000:REM REPORT RESULTS 

110 PRINT :PRINT 710 Q1=TQ/DT 
150 GOSUB 8000 720 PRINT "DO YOU WISH TO MAKE IMPROV 
170 OPEN #1,4,0,"K:" EMENTS?:"; 
180 DIM A<6> ,QC6) ,RC6> ,RWC4,3> ,D<4>, I 730 GET #1,A:A$=CHR$<A> 

W<2,3> ,SC10) 740 K=2:IF A$="N" THEN 999 
190 DIM RF<3>,TCC3>,N$CS*10>,ICCS>,DM 750 PRINT "{CLEAR><2 DOWN>DO YOU WISH 

( 2' 15) ' IN (2) ' A$ ( 1 ) ' NL ( s) TO IMPROVE WINDOWS";:INPUT A$ 
191 DIM WW$< 1 > , DW$ ( 1 > , D$ ( 1 > , DD$ C 20 > , H 760 IF A$="Y" THEN GOSUB 1000 

P$ ( 1>,FUSC10> 770 PRINT "<CLEAR><2 DOWN>DO YOU WISH 
200 REM WINDOW R VALUES TO IMPROVE DOORS";:INPUT A$ 
210 DATA 1.01,2.22,1.815,3.155 780 IF A$="Y" THEN GOSUB 2000 
220 DATA .909,1.667,1.437,2.137 790 PRINT "<CLEAR}{2 DOWN>DO YOU WISH 
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TO IMPROVE WALLS";:INPUT A$ 2100 PRINT .. {3 SPACES}2. WOOD + STORM 
800 IF AS="Y" THEN GOSUB 3000 
810 PRINT "CCLEAR>C2 DOWN>DD YOU WISH 2110 PRINT "C3 SPACES> 3 . METAL URETHA 

TO IMPROVE CEilING";:INPUT AS NE CORE" 
820 IF AS="Y" THEN GOSUB 4000 2120 PRINT "{3 SPACES>4. METAL PDLYST 
830 PRINT "CCLEAR}{2 DOWN>DD YOU WISH YRENE CORE" 

TO IMPROVE FLOOR";:INPUT AS 21 3 0 INPUT T 
840 IF AS="Y" THEN GDSUB 5000 214 0 R<I>=DCT> 
850 PRINT "CCLEAR>C2 DOWN>DD YOU WISH 2150 QCI>=A<I>•DT/RCI> 

TO IMPROVE DUCTS";: INPUT AS 2 160 DW=138 
860 IF A$="Y" THEN GOSUB 5200 2170 PRINT "CDOWN>ARE DOORS WEATHERST 
870 GOSUB 6000:REM REPORT RESULTS RIPPED"; 
880 Q2=TQ/DT 2180 INPUT DWS 
890 PRINT :PRINT "HIT RETURN TO GET S 2190 IF DWS="Y" THEN DW = 69 

AVINGS" 2200 IN<I>=0.018*DT*DW•CD 
900 GET #1 , A 2210 RETURN 
910 GOSUB 7000:REM CALCULATE A YEAR 0 3000 REM WALLS SUBROUTINE 

F SAVINGS 301(1 I=3:H0=0.17:HI~0.68 
999 END 3020 PRINT "CCLEAR > CDOWN>TYPE OF WALL 
1000 REM WINDOW SUBROUTINE CONSTRUCTION" 
1010 I=l:IF PK > 1 THEN 1040 3030 PRINT "CDOWN>C 3 SPACES}!. BRICK 
1020 PRINT "CCLEAR>CDOWN>HOW MANY DIF VENEER" 

FERENT TYPES OF WINDOWS"; 3040 PRINT "C3 SPACES}2. STONE" 
1030 INPUT NX 3050 PRINT "{3 SPACES> 3 . WOOD SHINGLE 
1040 IX=l:CW=O:A<I>=O:Q<I>=O S" 

ti1050 	PRINT "CDOWN} ARE WINDOWS WEATHE 3 060 PRINT { 3 SPACES}4. STUCCO" 
RSTRIPPED"; 3070 PRINT (3 SPACES>S. MASONRY BLOCII 

1060 INPUT WW$ K" 

1070 IF WWS="Y" THEN IX=2 3080 PRINT "C3 SPACES } 6. LOG" 

1080 
FOR J=1 TO NX 	 3090 PRINT "C3 SPACES } 7. OTHER:" 
1090 PRINT "SIZE ";J:IF PK > 1 THEN 116 3100 	PRINT "C6 SPACES>ENTER CALCULATE 

D R VALUE DIRECTLY"0 
1100 PRINT "NUMBER OF WINDOWS"; 3110 PRINT "{6 SPACES>WHEN ASKED FOR 

INSULATION R VALUE"1110 INPUT NW 
1120 PRINT "SIZE OF WINDOWS CH,W> FT" 3120 INPUT TY 

3130 ON TY GOTO 3140,3150,3160,3170,3; 
180,3190,32001130 	 INPUT H,W 

3140 	RM=0.2*3.5:GOTO 3210:REM BRICK1140 	S<J>=H*W*NW 
3150 	RM=0.08•5:GOTO 3210:REM STONE1150 	CW=CW+(H+W>•NW 
3160 	RM=0.87:GOTO 3210:REM WOOD1160 	A<I>=A<I>+S<J> 
3170 	RM=0.2*2:GOTO 3210:REM STUCCO1170 	PRINT "TYPE OF WINDOWS" 
3180 	RM=2:GOTO 3210:REM MASONRY1180 	PRINT "{3 SPACES}!. SINGLE GLASS 
3190 RM=1.25*8:GOTO 3210:REM LOG 

1190 PRINT .. (3 SPACES>2. SINGLE + STD 3200 RM=O:REM OTHER 
3210 	PRINT "C3 SPACES>FOR LIST OF R VRM" 

ALLIES FOR INSULATION"1200 	PRINT "C3 SPACES}3. DOUBLE PANE" 
3220 	PRINT "C3 SPACES>ENTER -1 FOR IN1210 	PRINT "C3 SPACES>4. TRIPLE <DOUB 

SULATION R VALUE"LE+ 	STORM>" 
3230 	PRINT "INSULATION R VALUE";1220 	 INP UT G 3240 	 INPUT RI1230 	PRINT "TYPE OF WINDOW FRAME" 
3 250 	 IF RI < O THEN GOSUB 3 5 00:GOTO 3231240 	PRINT "{3 SPACES>!. WOOD" 

01250 	PRINT "C3 SPACES}2. METAL OR JAL 3260 	R<I>=HO+RM+RI+HI:IF PK > l THEN 3 3 
DUSE" 40

1260 	PRINT "C3 SPACES}3. FIXED" 
3270 	PRINT "HOW MANY STORIES IN HOUSE

1270 	 INPUT F " . 
1280 	RM=RWCG,F> ' 3280 	 INPUT NT
1290 	Q(I)=QCI>+SCJ>*DT/RM 3290 	PRINT "WHAT IS THE CEILING HEIGH
1300 	R<I>=RM T CFT>";
1310 	PRINT "CCLEAR}CDOWN>"; 3300 	 INPUT CH
1320 	NEXT J 3310 	PRINT "WHAT IS TOTAL PERIMETER (
1330 	 INCI>=O.OlB*DT•IW<IX,F>•CW FT>";
1340 	RETURN 3 3 20 	 INPUT P
2000 	REM DOORS SUBROUTINE 3 3 30 	A<I>=NT•CH*P-A<1J-AC 2 > 
2010 	 I=2:IF PK >1 THEN 2080 3340 	Q<I>=A<I>*DT/RCI>
2020 PRINT "CCLEAR>CDOWN>NUMBER OF DO 


ORS"; 3350 RETURN 

3500 REM LIST OF INSULATION R VALUES
2030 	 INPUT N 

2040 PRINT "SIZE OF DOORS CH,W> FT"; 3510 	PRINT "CCLEAR}CDOWN}LIST OF INSU 
LATION R VALUES, WALLS"2050 	 INPUT H,W 

3520 	PRINT "CDOWN}C8 SPACES>ND INSULA2060 ACI>=H*W*N 

2070 CD = <H+W>*N 
 TION <AIR> = .94" 

2080 PRINT "CDOWN>TYPE OF DOORS" 
 3530 PRINT "C4 SPACES>BATT INSULATION 

IN WALL = 11"2090 	PRINT "C3 SPACES>!. WOOD" 
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3540 PRINT "C4 SPACESlHALF INCH ASPHA 5310 RETURN 
LT BOARD = 2.4" 6000 REM WRITE A REPORT 

3550 PRINT "C3 SPACESJ1/2 IN GYPSUM 0 6010 PRINT "CCLEAR>","HEAT LOSS EVALU 
R PLASTER = 1.39" AT ION" 

3560 PRINT "C4 SPACESl1/4 IN WOOD FIB 6020 PRINT :PRINT :TQ=O 
ER BOARD= 1.12" 6030 PRINT " ITEM"," AREA"," R-VALUE" 

3570 PRINT "C6 SPACES}FIR OR PINE SHE ,"HEAT LOSS" 
ATHING = 1.92" 6040 PRINT," SQ.FT.",," BTU/HR":PRIN 

3580 PRINT "(6 SPACESJ3/4 IN PLYWOOD T 
PANELS = 1.88" 6050 FOR I=l TO 5 

3590 PRINT "C13 SPACES}1/2 IN PLYWOOD 6060 A<I>=INT<A<I>*l00+0.5)/100 
= 1.57" 6070 R<I>=INT<R<I>ll00+0.5)/100 

3600 PRINT :PRINT 6080 Q(l)=INT<Q<I>+0.5> 
3610 RETURN 6090 PR I NT N$ <-I l 1 0-9, <I -1 > l 1 O+NL (I> > , 
4000 REM CEILING ROUTINE A<I> ,R<I> ,O<I> 
4010 1=4 6100 TA=TA+A<I>:TQ=TQ+Q<I> 
4020 HI=0.61:H0=0.61:IF PK>1 THEN 406 6110 NEXT I 

0 6120 REM PRINT INFILTRATION LOSS 
4030 PRINT "CCLEARlCDOWNlWHAT IS TOTA 6130 PRINT "INFILTRATION",,INT<<IN<1> 

L CEILING AREA" +IN<2>>12+0.5> 
4040 PRINT "OF THE HOUSE"; 6140 TQ=TQ+(IN(1)+INC2))/2 
4050 INPUT TEMP:A<I>=TEMP 6150 REM CALCULATE DUCT LOSS 
4060 PRINT ~HOW MANY INCHES OF INSULA 6160 X=TQ/(A(5)*CH*NT>:J=3:K=3 

TION IN CEILING"; 6170 IF X<45 THEN K=2 
4070 INPUT CI 6180 IF X<35 THEN K=1 
4080 PRINT "TYPE OF INSULATING MATER! 6190 DI=0.15+0.05l(3-K> 

AL" 6200 IF D$="N" AND KD<2 THEN 6240 
4090 PRINT "CDOWN} 1. FIBERGLASS" 6205 IF KD>2 THEN DI=O:GOTO 6240 
4100 PRINT " 2. MINERAL WOOL" 6210 IF OT<15 THEN J=2 
4110 PRINT " 3. VERMICULITE OR PERL! 6220 IF OT<O THEN J=l 

TE" 6230 Dl=DM<KD,J+~*4> 
4120 PRINT " 4. CELLULOSE FIBER" 6240 PRINT "DUCT LOSS",,,INT<DI*TQ+O.
4130 PRINT " 5. U-F FOAMCDOWN>" 5)
4140 INPUT T 6250 TQ=TQ+TQ*DI
4150 RM=CI *IC <T> 6260 PRINT ,"CB R>",,"CB Rl":?
4160 R<I>=HO+RM+HI 6270 PRINT " TOTAL ",INT<TA>,,INT(TQ
4170 QCI>=A<I>*DTJR<I> )
4180 RETURN 6280 PRINT
5000 REM FLOOR ROUTINE 6290 PRINT "DESIGN CONDITIONS:"
5010 I=5:IF PK>1 THEN 5040 6300 PRINT "(3 SPACESlOUTSIDE DESIGN
5020 PRINT "CCLEAR}CDOWN>WHAT IS TOTA TEMP:";OT

L FLOOR AREA"; 6310 PRINT "C4 SPACESlINSIDE DESIGN T5030 INPUT TEMP:A<I>=TEMP 
EMP: "; IT5040 PRINT "HOW MANY ITEMS OF INSULAT 6320 PRINT "TEMPERATURE DIFFERENCE:";ION IN FLOOR"; DT5050 INPUT FI:IF PK > 1 THEN 5110 

6330 RETURN5060 PRINT "TYPE OF FOUNDATION" 
7000 REM FIND SAVINGS USING DEGREE-DA5070 PRINT "C3 SPACES>!. OPEN CRAWLSP 

YSACE" 
7010 DD=2961:DD$="ATLANTA GA"5080 PRINT "C3 SPACESl2. ENCLOSED CRA 
7012 El=INTCQ1*DD*24>WLSPACE DR BASEMENT" 
7014 E2=INTCQ2*DDl24>5090 PRINT "C3 SPACESJ3. CONCRETE SLA 
7030 PRINT "CCLEAR>TYPE OF HEATING FUB" 

EL USED"5100 INPUT TF 
7040 PRINT " 1. ELECTRICITY"5110 R<I>=HO+FI*3.1+RF<TF>+HI 
7050 PRINT " 2. NATURAL GAS"5120 Q(l>=A<I>*<DT-TC<TF»IR<I> 
7060 PRINT " 3. FUEL OIL"5130 RETURN 
7070 INPUT FT:PC=0.555200 REM DUCTS 
7080 ON FT ·GOTO 7100,7200,73005210 DI =O. 1 
7090 GOTO 70305220 IF TF=3 THEN KD=3:RETURN 

REM ELECTRICITYIN 71005230 PRINT "CDOWNlIS YOUR DUCTWORK 
7110 PRINT "IS HEATING UNIT A HEAT PUSULATED"; 

MP";
5240 INPUT D$:IF PK > 1 THEN 5310 INPUT HP$:ER=3413 
5250 PRINT "CDOWN>LOCATION OF HEAT DU 

7120 
IF HP$( ) "Y" THEN 7 150 .·7130CTS:" 

5260 PRINT "{4 SPACES}!. ATTIC OR CRA 7140 PRINT ''ENTER EER OF HEAT PUMP";: 
WLSPACE" INPUT ER:ER=ER*1000 

5270 PRINT "C4 SPACESl2. UNCONDITIONE 7150 PRINT "AVERAGE$ COST PER KWH";: 
D BASEMENT" INPUT CO:FU$="KWH" 

5280 PRINT "{4 SPACES}3. IN SLAB FLOO 7160 El=INT<EJ/ER+0.5> 
R" 7165 M1=E1lCO 

5290 PRINT "C4 SPACES>4. INSIDE CONDI 7170 E2 = INTCE2/ER+0.5> 
TIONED SPACE" 7175 M2=E2lCO 

5300 INPUT KD 7180 MS=M1-M2 
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7190 	GOTO 7400 
7200 	REM NATURAL GAS 
7210 	PRINT "AVERAGE $ COST PER THERM 

OF NATURAL GAS";:INPUT CO 
7220 	E1=INT<E1/(103000*PC>+0.5> 
7225 	Mt=E1•co 
7230 	E2=INT<E2/(103000*PC>+0.5> 
7235 	M2=E2*CO 
7240 	MS=M1-M2 
7250 	FU$ =" THERMS":GOTO 7400 
7300 	REM FUEL OIL 
7310 PRINT "AVERAGE $ COST PER GALLON 

OF FUEL OIL";:INPUT CO 
7320 	E1=INT<E1/(138000*PC)+0.5> 
7325 	Ml=El*CO 
7330 	E2=INT<E2/(138000•PC>+0.5> 
7335 	M2=E2*CO 
7340 	MS=M1-M2:FU$="GALLONS" 
7400 	REM GIVE RESULTS 
7410 	M1=INT<M1*100>/100 
7420 	M2=INT<M2*100)/100 
7430 	MS=INT<MS*100)/100:IF MS=O THEN 

MS=l.OE-05 
7440 	PRINT "<DOWN>TOTAL $ COST OF YOU 

R IMPROVEMENTS";:INPUT CI 
7450 	PB=INT<CI/MS*l000)/1000 
7460 	REM REPORT SAVINGS AND PAYBACK 
7470 	PRINT "CCLEAR>","ANALYSIS OF IMP 

ROVEMENTS" 
7480 	PRINT :PRINT 
7490 	PRINT ,,"ENERGY NEEDED" 
7500 	PRINT "ORIGINAL HOUSE ",El;" ";F 

U$ 
7510 	PRINT "IMPROVED HOUSE ",E2;" ";F 

U$ 
7520 	PRINT R} .. : ? 

' ' II ( 9 
7530 	PRINT , "SAVINGS",E1-E2;" ";FU$ 
7540 	PRINT 
7550 	PRINT ,,"OPER. COSTS" 
7560 	PRINT "ORIGINAL HOUSE", "$";Ml 
75.70 PRINT "IMPROVED HOUSE", "$";M2 
7580 PRINT 

' ' fl { 9 R}":? 
7590 PRINT ,"SAVINGS","$";MS 
7600 PRINT :PRINT ,"PAYBACK " , PB; YE0 

ARS" 

7610 	PRINT :PRINT 
7620 PRINT "ABOVE IS BASED ON ONE YEA 

R OF OPERATION" 
7630 PRINT "IN ";DD$ 
7640 RETURN 
8000 REM DRAW HOUSE 
8010 PRINT :PRINT :PRINT :PRINT 
8020 POKE 85,8: ? ;" <5 SPACESJCI>CO} " 
8030 POKE 85,8: ? "{H}C10 .....,:Z:I!flji-1}{J}" 
8040 PO KE 85 , 8:? "CV}{J}{0}{I}{0}CI} 

<O> < I } <O> <I } {0 } <B > " 
8050 PO KE 85 , 8: ? "CVJ< K><L><KJCL>CK} 

CL} CK} CL } CK } CL } CB } C5 ;..-,:z:Il:l~-j} CJ}" 
8060 POKE 85,8:? "CV><I><O>CIJCO}{I} 

CO}CIJCOJCIJCO>CBJ<I>C4 UJCB>" 
8070 	POKE 85,8:?. "CVJCKJCL>CKJCL}C~> 

CY> CK> CL} CK} CL} CB} C~ C4 i..-J:Z:XIOJ~-j} 

{8}" 

8080 	POKE 85,7:? "{21 M>" 
8090 	RETURN 

IN STOCK! IMMEDIATE DELIVERY! 


PLUS 

• MPS 6550 RAM for PET 
• MPS 6530-002. -003 for KIM-1 
•MANUALS 
• 	KIM-3 8K STATIC RAM 

MEMORY BOARD 
• KIM-4 MOTHERBOARD 
• KIM PROMMER 

KIM-1 &4 Compatible 
Eprom Programmer 

• KIMATH 
Chips with Listi ng 

• 	KIMEX-1 EXPANSION BOARD 
KIM-1 Plugoble PROM. Rom 
and 1/0 Board 

• 	RS-232 ADAPTER 
For KIM-1 

• POWER SUPPLI ES 
• KI M REPLACEMENTKEYPAD 

STANDARD MICROSYSTEMS 

* FLOPPY DISC CONTROLLERS 

* BAUD RATE GENERATORS * CRT CONTROLLERS 

FALK-BAKER 

ASSOCIATES 


To receive 1 ion I1n:ori tion rom 
ve 1s rs n 1h1s issue LS 11 10 · reode 

seN1ce cor 's 1n 1h bock of he mogoz1'le 

382 FRANKLIN AVE. • NUTLEY. NEW JERSEY 07110 
(201) 661-2430 

WRITE OR CALL FOR CATALOG 
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Warehouse Automat·ion 

With Personal Computers 


Timothy S ryker. Pompano Beach. FL 

While this is not a home application - it does demonstrate 
the capabilities and sophistication of today's personal 
computers. This is the story of how a Co111111odore 8032 
runs a large warehouse. 

Maybe you use your personal computer for bal­
ancing your checkbook, or maybe you use it 
mainly for playing games. Maybe you even use it 
to control your furnace or air conditioning system. 
But did you ever use a personal computer to con­
trol a sophisticated industrial automated ware­
housing system? We did, and it worked out 
great. 

Today's personal computers are sometimes 
belittled by professional engineers who feel that 
any computer suitable for home use could not 
possibly be appropriate for use in an industrial 
environment. In many cases, they are right: some 
personal computers are not designed, mechani­
cally, for a great deal of wear and tear, and others 
have numerous games-related features that would 
prove less than valuable in an industrial setting. 
Some personal machines, however, are reliable 
enough, both mechanically and electrically, not 
ony to survive, but also to excel when used in 
industry. The Commodore CBM 8032 is one such 
machine. 

The Project 
Our customer originally started out with an 
ancient (vintage 1974) automated warehousing 
system based largely on hard-wired controls. The 
system consisted of three automatic "cranes" 
running along tracks in the floors of three separate 
"aisles," one crane per aisle (see Figure 1). 

Each crane could move horizontally up and 
down its aisle, and had a "bed" that could be 
moved vertically up and down a 20 foot "mast" to 
reach packages at different heights (see Figure 2) . 
Packages were arrayed in racks on both the left 
and the right face of each aisle, and each bed in­
corporated a "shuttle" which could move left and 
right, energizing an electromagnet when neces­
sary to pull a package on board . 

Each of the three cranes communicated, over 
a 300-baud asynchronous link, with a single mas-

Figure 1: The Warehouse Layout 

The-~ 
"HAT" ~ 

ter controller, which sent out commands to the 
cranes to retrieve various packages, replace others, 
and so forth. The packages being stored and re­
trieved contained bins of loose parts . The idea 
was to fill ord~rs for these loose parts by bringing 
their respective bins to the front of the aisles, 
where human "parts pickers" would extract the 
appropriate parts and then send the bins back 
into the racks until the next time they were 
needed. 

Our mission was to replace virtually all of the 
electronic portions of this system with.modern, 
programmable equipment. This involved replac­
ing each of the hard-wired control systems in the 
cranes with microprocessor-based hardware, as 
well as coming up with a new master controller, a 
so-called "Head-of-Aisle Terminal" (HAT). 

The HAT would have to communicate with 
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Figure 2: 
A crane, as seen 
from the front of an 
aisle, with its bed 
partway up its mast 

nmL«~-...11 each of the three 
cranes, and wou.ld in 
addition have to 
communicate over a 
4800-baud "bisync" 
line with the cus­
tomer's remote IBM 
mainframe. Simul­
taneously, it wou ld 
have to provide for 
operator input of bin 

requests, display of system status, diagnostics, 
and the like. 

We had had good results previously with a 
Motorola 6800-based approach to the replacement 
of the crane hardware, so this is what we used for 
the cranes. When it came to replacing the HAT, 
however, we were momentarily stumped. We 
knew we wanted a CRT console for operator input, 
and it had to be reliable. In addition, the computer 
part of it had to be easy for us to program, and it 
had to be fast. 

We wou ld need the ability to augment the 
basic system with things like special-purpose syn­
chronous (bisync) communications hardware . We 
considered the possibility of using an M6800 in an 
EXOR-bus configuration, with a high-speed asyn­
chronous line going out to a semi-intelligent ter­
minal of some kind, but we realized that this 
would tend both to bog down the display and to 
overload the processor. 

What we eventually settled on was, of course, 
the CBM 8032. This fine personal computer com­
bines a 6502 processor, 32K of RAM, a couple of 
spare 2532-compatible ROM sockets, and a com­
plete memory-mapped video driver circuit, in­
cluding the CRT tube itself, in a single enclosure. 

One major advantage of the 8032, from my 
standpoint, was that I cou ld use it to write most 
of the software needed in RPL, a language of my 
own design that I had specifically optimized for 
the development of high-speed, memory-critical 
applications like this one. You may have seen 
Robert Baker's review of RPL in the February 1982 
issue of Microcomputing; everything he says in 
that review is the gospel truth. 

By using RPL, I could see that I would have 
the luxury of writing vi rtually all of the code in 
high-level terms, resorting to assembly language 
only for extraordinarily time-critical functions 
such as interrupt servicing, block POKEs to the 
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screen, and the like. In addition, the use of the 
RPL Symbolic Debugger would allow me to test 
and debug the software in record time, which, 
since I was working on a fixed-price contract basis, 
was important. 

So, we cut our costs significantly by making 
use of the machine we planned to sell as its own 
development system. The fact that the video was 
memory-mapped meant that updating of the dis­
play could proceed at processor speed, yie lding 
instant, random screen updating without a ny 
interrupt overhead. The fact that the computer 
and its display were integrated in a single cabinet 
lessened the potential mechanical problems of 
upset and breakage. 

Also, the 8032's "memory expansion bus" 
a llowed us to augment the machine's built-in 
capabilities with boards and other components of 
our own design, physically located in a separate 
enclosure. Figure 3 shows the external appearance 
of the resulting HAT: sharp and professional look­
ing enough for the most discriminating of tastes. 

Trials And Tribulations 
No project of this magnitude, of course, is without 
its share of problems . The first was that we wou ld 
need at least SK of ROM space, thus consuming 
the two spare 4K ROM sockets, for our control 
software. Not only did this consume the available 

Figure 3: The HAT 



ATRBOOO: THE VERSATILE 4MHz Z80 DOUBLE DENSITY 
DISK INTERFACE FOR THE ATARI® 800/400 

Connect the ATR8000 to convert your ATARI 800/400 into a viable business machine. 
Open the doors to a further dimension by adding the 64K CP/M upgrade-then you 
can enter the vast CP/M marketplace to select programs tailored to your specific needs. 

The ATR8000 is versatile, so it can grow as you need it to. Its handling of disk drives 
is revolutionary ... it runs four 5%" or 8" drives, single or double or quad density, single 
or double-sided AND allows you to mix them! 

SPECS: 4MHz Z80 processor • 16k RAM standard • Connects 
to expansion port of the ATARI 800/400 • 12112'' x 11 W' x 2W' 
gray and beige enclosure • Runs four drives of mixed definition 
• Centronics parallel and RS-232 serial port (and printer drivers) 
• Runs single density ATARI DOS and existing ATARI software 
• With OSA+, Ver. 4, is double density • 64K upgrade includes 
CP/M. 

PRICING: ATR8000 $499.95 OSA+, Ver. 4 $49.95 
$29.00 
$35.00 

5'/•" Drive $399.95 Printer Cable 
64K Upgrade SW' Drive Cable 

(with CP/ M) $250.00 8" Drive Adapter - CALL-

CONTACT: SOFTWARE PUBLISHERS, INC. 
2500 E. Randol Mill Rd., Suite 125 
Arlington, TX 76011 
(817) 469-1181 

ATARI is a regislered trademark of ATARI. Inc. CP/ M is a registered tradema rk of Digital Resea rch , Inc. 

LET'S GET SERIOUS 
The ATARI® is a Powerful Personal Computer. 

It's time to get down·to business. 

FORECASTER - Disk - $49.00 STAT PLUS - Disk - $49.00 

Forecast future events based on past informa­
tion. Forecast profits, costs, sales trends, 
prices, test scores, virtually anything. Edit, save 
on disk and test various elements to determine 
the outcome. Forecaster effectively uses the 
ATARI® color and sound capabilities. Forecas­
ter is a powerful "what .if" program - a must for 
business. 24K disk. 

The Programmers Workshop 
5230 Clark Ave., Suite 23 
Lakewood, CA -90712 
Phone Orders (21'3) 804-1475 

Stat Plus is the most powerful statistic tool we 
have seen. Run sample space, mean, variance 
and standard deviation. Do probabilities using 
binomial, poisson or normal distribution. Also, 
do students' t-test, Mann-Whitney U test and 
Chi Square. ·oo linear regressions; may use 1­
12 independent variables. Interact a sample 
from one module to another, edit, rank and 
print out. Minimum 24K. 

TO ORDER: VISA/MasterCard, check or 
money order accepted. If charge, please in­
clude expiration date of card. Add $1 .50 for 
shipping and handling. California residents 
add sales tax. Phone or mail. 

® ATARI is a registered trademark of Warner Communications 



sockets, bu t, more importantly, it also con­
sumed (so we thought) the only remaining, non­
dedicated portion of the 8032's address space. As 
shown in Figure 4, Commodore supplies the 8032 
with 32K of user RAM occupying addresses 0 
through $7FFF, the memory-mapped video dis­
play RAM from $8000 to $8FFF, and the main 
opera ting sys tem and BASIC interpreter ROMs 
from $8000 through $FFFF. 

Now, there is actua lly a little ga p, running 
from $E800 to $EFFF, which the 8032 decodes as 
1/0 space rather than ROM. It is in this range that 
Commodore has placed 
its PIAs ("Peripheral in­
terface Adapters", i.e., Figure 4: 8032
parallel 1/0 ports) and 

0-$3FF 
OP SYS 
RAM 

$400- $7FFF 
User 
RAM 

$8000 - $8FFF Video RAM 

$9000 - $AFFF 
User ROM Sockets 

$8000 - $FFFF 
Operating System 

(BASIC) ROMs 

$E800 - $EFFF 
110 Space 

Memory MapVIAs ("Versa tile In terface 
Adapters", another flavor 
of same) for communi­
cating with the outside 
world via keyboa rd, tapes, 
the IEEE bus, e tc . 

What we did not real­
ize at first is that not all of 
the address space up there 
is consumed by Commo­
dore's built-in devices: in 
particular, the range from 
$EAOO up would appear to 
be available fo r user use . 
By the time we perceived 
thi s, though, we had 
already committed to a 
bank-switched approach 
in volving the $COOO ROM 
(why it had to be the 
$COOO ROM is too compli­
cated to go into here). 

In so doing, however, we ran afoul of another 
little peculiarity of the 8032's design, which you 
may need to know about if you attempt anything 
like this yourself. This applies whether you use 
the $EAOO area for 110 or not . What it is, is that 
the 74LS244's (8-bit tri-s tate bus drivers) that 
Commodore uses to bidirectionally buffer the 
memory expansion data bus are hard-wired to 
point in the CPU-write direction for all memory 
accesses to addresses $AOOO and above (for ad­
dresses in the $9000 to $9FFF range, interestingly 
enough, this is jumper-selectable) . 

This leads to the di sconcerting problem that, 
whenever you try to rend from anything above 
$AOOO on the memory expansion bus, the data 
comes in as garbage because the bidirectional bus 
drivers are stupidly dri ving the wrong way. Our 
solution to this was to jumper the direction-control 
inpu ts of the74LS244's to a signal we genera ted 
off-board which " knew" when a read to the ex­
pansion bus was occurring and inverted the drive 
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direction appropriately. 
Another little quirk worth noting (forgive me 

if I'm being overly technical here, but these little 
insights will be worth about $2000 apiece to you if 
you ever get involved in this sort of thing) is that 
the R/W inputs to the ROMs in the 8032 are ha rd ­
wired to V c' implying tha t you cannot expect a 
write to a ROM address to disable the ROM, or for 
that matter to do anything reasonable at all. 

Why would you wa nt to write to ROM, you 
may ask? Well, suppose yo u wanted to subs titute 
a 2532-compatible RAM chip for one of the ROMs, 
for example? It won't work unless you jumper the 
socket's R/W line to the CPU's R/W line (and, of 
course, cut the Vee trace while you're at it). Re­
membering this can save you da ys of frenzy and 
heartburn, w hen the time comes. 

Once these problems were out of the way, 
the rest of the project went fairly smoothly. Figure 
5 shows what the display looked like during actual 
operation. If you are a Commodore buff, you will 
notice that some of the characters in the "Bisync 
Communications Line" box are not part of the 
standard Commodore character set - this was 
achieved by substituting a custom 2532 EPROM 
for the standard character generator chip in the 
8032. 

This is remarkably easy to do if your character 
generator chip is socketed (some of the newer 
ones, unfortuna tely, are not): you jus t pop out 
the existing chip, copy it, with wha tever changes 
yo u like, into a 2532 (or, if you like, a 2716), and 
pop the 2532 into the socket. We used a model 
2704 PROM programmer/editor from Micro-Link, 
Inc., of Carmel, Indiana, and found it easy as pie 
and very satisfying a t that. 

Software Design 
As you can see in Figure 5, our HAT has to keep 
track of a fair number of things at once. In order 
to make the system easy for operators to control, I 
used the "soft-key" technique for input of com-

Figure 5: A Closeup of the HAT's Screen 



BATTEA~E5 
~flCLlJ[]E[] village by the grange, 71 mccaul st. (f6) toronto m5t 2x1 telephone 596-1405 

ARBITER 1.4 MULTl-USER DISK SYSTEM FOR COMMODORE 4.0 COMPUTERS 

OVER THREE HUNDRED IN USE ACROSS ONTARIO 


Since September 1981 BATTERIES INCLUDED has been installing the ARBITER system in classrooms of Commodore BASIC 4.0 

computers. The computers are connected to CBM Disk Drives and printers. All users have access to all disk drives and printers plus a host of 
commands to make this system configuration really usable! 

THE ARBITER 1.4 SYSTEM IS READY TO GO! 
FEATURES 

1) Easy installation. 

2) Uses no RAM or Utility Sockets . $1 5o00 
3) Up to 32 computers in one system. 

4) System self initializes on power up. per unit 

5) Operation is completely transparent to the user. 

6) Extended commands allow a friendly multi -user environment. 

7) System design virtually eliminates interleaved printer output. 


SPECIAL COMMANDS 
(t 1 S - Allows students to protect files with a five character password . A three character user ID is forced into the file name. 
(ii L - Allows the students to load protected files if the password code is known . 
LISTC - Used to produce program listings with a Commodore printer. Clumsy OPEN . CMD . LIST. PRINT# . CLOSE sequence not needed . It over­

comes the listing problems fourid on other multi-user hardware systems. 
LISTP - Used to get program listings on systems which have an ASCII printer . The cursor control characters are expanded and displayed in brackets . 

e.g. <home> 

ALL FILE TYPES ARE SUPPORTED-During relative or sequential fi le access adelay has been built in so the computer will retain control of the system 
until the file is closed . 

TEACHER UTILITY -A utility is supplied on disk to allow the teacher to produce a hardcopy listing and output from any of the protected or unprotected 
files selected . Once the files are chosen from the disk directory the teacher may do other tasks while the job is completed . 

IF YOUR CLASSROOM WAS DESIGNED TO TEACH COMPUTER LITERACY OR 

STRUCTURED BASIC THEN THIS SYSTEM WAS DESIGNED FOR YOU. 


Arbiter and Arbiter 1.4 are copyrights of Batteries Included. 


Announcing ... THE WHOLE PET CATALOG 
A two year compendium of the Midnite Software Gazette and other resources for 
users of Commodore, CBM, PET, and VIC computers. 

The Whole PET Catalog contains: 
• Over 500 independent reviews of commercial products. 
• Over 700 education programs reviewed & organized by course. 
• Over 200 reviews of free games. 
• Information on over 1 ,800 free programs. 
• Information about dozens of PET and VIC user groups. 
• Many pages of hints and helps for all Commodore users. 
• "Commodore's Family Tree", by Jim Butterfield. 
•Completely reorganized and greatly expanded edition. 
•Typeset and printed full·size on bond paper. 
• In all, 320 pages of useful Information. 

If you've seen Midnite before, directly or reprinted in the TorPET newsletter, here it is, complete in 
one volume, completely reorganized for easy reference, and greatly expanded with new information 
from members of the Toronto PET Users' Group. 

"I still use my copy of The Best of the PET Gazette regularly. It was a 

treasure trove of information, and a great bargain for $1 Othree years ago. I 
 Whole PET 
hope you'll feel the same way about my Whole PET Catalog someday. 

Considering that it's three times as long, completely organized by topic, 
 Catalogprinted on bond paper instead of newsprint, typeset instead of dot matrix 

printed, bound instead of stapled, and still only $10, in spite of Inflation, I'm 

sure you will ." -Jim Strasma, Contributing Editor. Micro $8 


WRITE FOR CATALOG 
252 Bethlehem Pike AdoS125per01oerforsn1ppingWepaybalanceofUPSsur1aceA 8 C I 

Colma r . PA 18915 215-822-7727 ompu ers chargesonallprepa10oroers Pr1ces l1Sle<lareon casno1scoun1 

basis Regular prices s1tgn11y higher Pr ices sub1ec1 10 cnange 



mands . This unsung hero of a technique, used by 
Hewlett-Packard in much of their equipment, 
will, I predict, become the standard command­
input technique of the future. The idea behind it 
is to combif1e the best features of menu-driven 
operation with the best features of random­
command-driven operation by providing a se t of 
"soft-keys," which, in effect, present the operator 
with a menu of the currently allowabfe .cornri1and 
options at a ll times. 

Normally, a keyboard must be designed with 
soft-key operation in mind in order to be o used, 
but one can sometimes improvise . In the case 
shown here, for example, the soft-keys are the 
keys 1 through 9 in the 8032's numeric keypad. 
The little block of legends in ~he lower right-hand 
corner of the display can be thought of as appear­
ing directly on the keys themselves, and the only 
difference between these legends and normal, 
"hard" legends is that these legends clin11ge once 
you have hit a particular soft-key. 

For example, if you hit the "enable" soft-key 
on the HAT, the word "enable" is echoed onto 
the bottom line of the "Text Area" shown to the 
left, and the soft-key legends change to offer you 
the option of enabling ais le one, ais le two, or aisle 
three. When you select the aisle you want enabled, 
your choice is echoed to the Text Area, and the 
soft-key legends change again to tell you that the 
on ly thing you can now do is to hit RETURN (or 
CLEAR, in case you have changed your mind) . 

Once you hit RETURN, the command is ex­
ecuted, and the Text Area di splay scrolls up, re­
taining a record for you of what you did, in the 
king's English. Very little possibility for confusion 
here, especially when you consider that this ar­
rangement makes it physically impossible for you to 
enter a command with invalid syntax! 

A fair amount of "human-engineering" (that 
always sounds to me like android design) also 
went into the res t of the display shown in Figure 
5. The "Bisync Communications Line" box acts as 
a continuous window onto the line connecting 
the HAT with its remote IBM mainframe, so that 
communications problems can be easily diag nosed 
and corrected. Bytes received are displayed here 
in normal field (green on black), while by tes 
transmitted are displayed in reverse field. 

Since the HAT is on a multi-drop, shared 
communications line, it is "polled" in various 
ways by a network controller. These polling se­
quences cause the little circles besid e the legends 
POLL, ACTIVATE, and DATA to light up from 
time to time. This ability to easily simulate LEDs, 
discrete scrolling windows, and so forth - as 
though designing a real, mechanical front panel ­
is one of the big advantages of a direct memory­
mapped video display. I made the most of it. 

The upper.part of. the HAT display is devoted 

to system s tatus, which is logicall y grouped by 
aisle. A queue of pending bir! requests is main­
tained for each side of each aisle, a nd bins cur­
rently active in each case are highlighted through 
the use of reverse field. Aisle mod and status are 
di splayed in English, with highlighting where 
appropriate. 

These fi elds are all continuously updated in 
real time on the screen - the memory-mapped 
video of the 8032 makes it possible to maintain a 
high data rate to the tube with very little processor 
overhead, whi le the graphics and reve rse field 
capabilities of the machine allow thi s information 
to be organized and presented in a clear and 
aesthetically pleasing way. The fact that the 8032's 
display is a fu ll 80 columns wide was certainly a 
boon to us too, as you can see. 

No static photograph can really give yo u an 
adequate idea of what the HAT screen looks like 
when the system is in operation. The bytes in the 
bisync window are constantly whizzi ng around, 
while the s tatus fie lds for each of the aisles are 
continually changing as the cranes go through 
their paces. Meanwhile, the bin queues are con­
stantly filling up and emptying out, allowing you 
to watch as each bin reques t gradually moves up 
in sequence until it becomes current. 

The littl e POLL, ACTIVATE, and DATA lights 
blink on and off like mad. And, in spite of all this 
activity, the operator can ente r commands to add 
new queue entries, purge old one , enable and 
di sable ais les, and so forth whenever he or she 
likes, without rega rd to what else the system might 
be doing at the time. Operating the HAT actually 
has a lot in common with playing a realtime video 
arcade game. It's (dare I say it?) actually fun. 

Everybody's Happy 
There is a good deal more to the HAT, and to the 
sys tem as a whole, than I have been able to address 
he re, but 1hope that this has given you some feel 
for what a per onal computer is rea lly capable of 
when pressed to its limits. The HATand its M6800­
controlled cranes have been in operation for sev­
e ral mo nths now and, so far, have run virtually 
trouble-free. Our customer reports system 
throughput on the order of double what it was 
before, and his operators are happy because their 
jobs are now easier and less confusing. 

All of this makes my boss happy that we went 
with the CBM 8032, and that makes me happy: 
because I' m the one that ta lked him into it. l'ii1 
also happy that l could use this project to demon­
strate the viability of RPL in a highly demanding 
and cost-sensitive application. The next time 
you're designing a process control sys tem for 
serious indus trial ase, think twice about the pos­
sibility of rounding it out with a "personal" 
computer. © 
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THE 
BUS~flESS 

mPtflPtUEA ... 
FULLY INTERACTIVE ACCOUNTING 
SYSTEM. NO DISKETTE CHANGING! 
FINALLY ALL THE FEATURES YOU'VE 
BEEN WAITING FOR - IN ONE 
COMPLETE INTERACTIVE SYSTEM . 

FULL SOFTWARE SYSTEM 
ONLY $995.oo 

MANUAL ONLY - $40.00 
REF UNDABLE UPON 
SYSTEM PURCHASE . 

®~ll~~~~l 
lt-C. 
~- 1011110 .......,,,t..... ... . ....... 

......."""' o"''' '° c~ .. 1l~ 1... .. 

1.,.. 1u 111 "~eou 

· HARDWARE REQUIREMENTS: 

- Commodore Model 8032 or SuperPET or 
8096 Micro-computer 

- Commodore Model 8050 One Megabyte Dual Disk Drive 
- Commodore Model 4022 (or Larger) Printer . 
- Commodore PET - IEEE cable 
- Commodore IEEE - IEEE cable 

TUTORIAL 
UTILITIESVERSACALC AND FILE MANAGER 

Everything you always wanted to do· with Visicalc ,VERSACALC (but thought you couldn't).

VERSACALC 
If you use Visicalc· but you areVERSACALC c··~ bumping into its limitations, then you

VERSACALC .,,i'~.,s,ct>-\; need Ve r sacalc~! Versacalc runs within 
VERSACALC ~e ~ " Visicalc but uses no extra memory; in 
VERBACALC" J(;,r:,\ .. so~ fact, it effective ly increases memory by
~M!~fi:i1c ' 1ett i np you ca 11 in modules from dis k as 
va"IACALC needed. 

NOWYOU CAN: 
A Tutorial section makes clear such 

*SORT a Visicalc screen on any column, features as @LOOKUP, DIF, @NA, @ERROR, 
ascend i ng or descending; all related which are not well explained in the 
formulas and labels are sorted too. Visi calc manual. 

* put the entire dis k CATALOG on the 
screen at once! A Utilities section makes it easy to 

*easily do Yea r-To -Date accumulations! create your own menu-driven modules which 
* "pound" formulas to expose the full condense hundreds of commands into four 

formulas in place on the screen! 1 key strokes . You can build in sophist ­
*append two Visicalc files! 1 icated error checkinp (e .g. Is the input 
*print the contents of a /SS file! value between certain limits?). Now it is 
*print the conte nts of a /PF file! possible for people untrained in Visicalc 
* AND our EASEL BINDER is so nice that to perform the weekly updating without 

you 	 will put your other manual in it! consta nt instruction. 

Anthro-Digital Software 


Apple W $100 P .O . Box 1385 
PET & CBM· 1 125 Pi11 s ricld , MA 0 1202 
IBM PC 1 150 

413-448-8278 Apple 111 1 150 
Apple II " • "·~··" OI A.PC>te ComPulet' !tic 

·specify DOS 	 Versacalc is a 11aoemi,1k of Versacatc En1erpnses.1nc 
Vit.<.• IC ''a l •lodtttft41•-. OI V~•CO•P l"C 



·C)>FRIENDS ·OF THE TURTLE 


Davi D Thornbur .Assoc10 e Editor 

Turtle Graphics For The VIC 
Judging from the amount of mail I have received 
on this topic, there are thousands of VIC owners 
who are waiting for the chance to see turtle 
graphics on their computer. It was thus with ex­
citement that I viewed the chance to try the Turtle 
Graphics program cartridge from HES. 

This cartridge comes nicely packaged with a 
thorough manual that contains both a tutorial 
and a reference section. The cartridge contains an 
BK byte program that loaded immediately when 
the VIC was turned on. Since the program worked 
on my v intage VIC from Japan, I'm sure it works 
on every VIC ever made . 

I have used this program for a month and am 
quite ambivalent about it. As someone who uses 
tui;-tle graphics packages of all sizes and vintages 
for a host of computers, I confess to having a pre­
defined se t of expectations. In order to help you 
assess my review, it is on ly fair that I list what I 
feel are the important aspects of WSFN, Atari 
PILOT, Apple SuperPILOT, Logo, and the Big 
Track toy with a felt-tip pen attached to the back: 

1. Turtle graphics is just that - a graphics 
environment. It is capable of drawing con­
tinuous lines on a screen (or a sheet of 
paper). 
2. Turtle graphics is richly endowed with 
commands that allow the incremental move­
ment along a heading and the incremental 
rotat ion of the heading by amounts whose 
va lues can be stored in variables, 
3. The highly interactive and experimental 
nature of those who use turtle graphics most 
effectively requires that graphics commands 
and user-defined procedures be capable of 
execution directly from the keyboard. A true 
immediate mode is present in all my favorite 
turtle systems - including the $40 Big Trak. 

Unfortun~te ly, the Turtle Graphics package 
from HES fai ls aJI these tests - and I cou ld have 
made the list longer with the same result. My 
biggest complaint is that this program does not 
use the VIC graphics mode at all, but builds pic­
tures by printing trails of characters on the 22 
column by 23 row display screen . This restricts 
one to very primitive pictures. 
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This does not mean that the program isn't 
useful. I feel that, under a new name, this program 
can find tremendous application in another field, 
but more on that later. 

Structurally, the program is quite nice . It 
contains its own line editor that performs some 
error checking before accepting each line. The 
language itself uses English language commands 
that, in most cases, are instantly understood by 
the user. For example, TURTLE COLOR RED 
changes the turtle's color to red. 

When the system is turned on, the user is 
presented with a menu that allows the addition, 
insertion, deletion and replacement of program 
lines, the listing and printing of programs, and 
the execution and tracing of programs. All aspects 
of this menu driven system work well. 

To get a feel for the language's synta x, let's 
examine a simple program from the manual : 

SCREEN COLOR YELLOW 

BORDER COLOR PURPLE 

TURTLE COLOR BLUE 

PEN DOWN 

TEXT HI THERE 

PEN UP 

CHARACTER TO + 

TURTLE COLOR GREEN 

MOVET06-3 

PEN DOWN 

RIGHTS 

DOWNS 

LEITS 

UPS 

STOP 


The first three commands se t colors . Any of the 
standard VIC colors- can be used . The turtle s tarts 
with the pen up (unlike all the other turtle systems 
with w hich I am famiJ.iar), so if you want to see 
something, you must remember to put the pen 
down first. The TEXT command functions some­
what like the PICOT T: command in that.it prints 
whatever follow s the command. lt does not, how­
ever, allow you to print out the contents of vari­
ables, so it can't be wsed to print out the results of 
calculations. Also, unfortunately, there is no 
INPUT command to allow data to be entered inter­
actively during the execution of a program . 



Apple* * Atari* * Commodore* 

Franklin* * IBM* * TRS-80* 


Krelfs College Board 

SAT* 

Preparation 


Series 


New 

for 

'83 


A COMPREHENSIVE PREPARATION 

PACKAGE I MORE THAN 40 PROGRAMS 


1. 	Diagnostic analysis 
2. Prescription of individual study plans 
3. Coverage of all SAT* skills 
4. Unlimited drill and practice 
5. SAT* Exam Question simulator 
6. 	All questions In SAT* format and at 


SAT* difficulty level 

7. 	 Instantaneous answers, explanations 

and scoring for problems 
8. Worksheet generation and performance 

monitoring - (optlonall 
9. 	A complete record management system­

(optlonal) 
10. Systematic Instruction In pertinent math, 

verbal & test taking skills - (optional) 
Krel 's uniqua logi:al design proYides ~ 
ized Instruction for each student according to 

individual needs. 

Krell 's College Board SAT * 81 /82 Prep. 
Serles has demonstrated a mean com­
bined math and verbal score Increase of 
more than 100 points by using sophis­
ticated drill & practice te.chniques alone: 
This new series Is much expanded and 
updated. In addition extra cost options 
are now available to provide worksheet 
generation, record management , and 
systematic Instruction in all math and 
verbal areas tested by the SAT* . 

All versions of Krell College Board SAT* 
Preparation Serles provide answers, 
explanations and instantaneous raw scor­
ing . Standard package $299 .95 
APPLE , ATARI , COMMODORE, CP/M , IB M. 

ANO RADIO SHACK• 

SWORD OF ZEDEK 
fight to overthrow Ra, The Master 
of Evil. Treachery. deceit, and witch­
craft must be faced in your struggles 
as you encounter wolves, dwarves, 
elves, dragons, etc. Each of the 
twelve treasures will enhance your 
power by making you invisibl~, 
invulnerable, etc. Each game is 
unique in this spectacular and 
complex world of fantasy. $24.95 

LOGO 

©M.l.T. 1981 

$99 

NO FRILLS 

for Apple II® 
ND FRILLS PAK 

1. Two copies of Krells LOGO for Apple 11 • 
2. Utility Disk with M.l.T. ' s valuable 

demo programs including Dynatrack 
3. The official M.l.T technical manual LOGO 

FOR APPLE II by H. Abelson & L. Klotz 
No Frills Turtle Price $99.00 

FRILLS FOR LOGO I Support Pak for : 
M.l.T. LOGO, KRELL & TERRAPIN INC. 
1. Krell utility disk 
2. Alice in LOGOLAND 
3. LOGO for Apple II - by H. Abelson 
4. Alice in Logoland Primer 
5. Comprehensive wall chart 
6. LOGO &Educational Computiny Journal 

$89.95 

NO FRILLS LOGO AND 


ALL THE FRILLS COMBO 

FOR APPLE II* $149.95 


SPRITES NOW AVAILABLE 

FOR LOGO Call for Information 

Prices all h hi her outside U.S. 

TIME TRAVELER 
Using the Time Machine, players 
must face a challenging series of 
environments that include : The 
Athens of Pericles, Imperial Rome, 
Nebuchadnezzar's Babylon , 
Ikhnaton 's Egypt, Jerusalem at the 
time of the crucifixion, The 
Crusades, Machiavelli's Italy, the 
French Revolution, the American 
Revolution, and the English Civil 
War. Deal with Hitler's Third Reich, 
Vikings, etc. Players may set level 
of difficulty. Each game is unique. 

$24.95 

Shelby 
Lyman 
Chess* 

Shelby's Socrates Chess Tutorial 
Serles uses the latest Al techniques 
to customize each le11on for you. 
Instruction module's cover every 
aspect of the game. For all mlcro's. 
Call or write for details. 

Amazing Ben 
The Royal Road to 
Artificial Intelligence. 

$79.95 
Connections 
A complete game system. Learn 
the principles of scientific reasoning 
in your choice of game formats. 
Expand minds at all ages. Subject 
areas Include: Geography, Biology, 
Everyday Objects, etc. 

Game System $99.95 
Data Base, $24.95 per subject, 

3 for $50 

Isaac Newton+ F.G. Newton 
Perhaps the most fascinating and 
valuable educational game ever 
devised- ISAAC NEWTON challenges 
the players to assemble evidence and 
discern the underlying "Laws of 
Nature". FULL GRAPHICS NEWTON 
- presents all data In graphic form. 
This game Is suitable for children. 
Players may select difficulty levels 
challenging to the most skilled adults. 

Both Games $49.95 

Pythagoras and the Dragon 
Mathematics In a fantasy game 
context. Based on THE SWORD OF 
ZEDEK Introduces Pythagoras as a 
mentor to the player when called on 
for aid, Pythagoras poses math 
questions and depending on the 
speed and accuracy of response, 
confers secret Information. With 
Pythagoras as an ally, the quest to 
overthrow Ra, The Master of Evil, 
aasumes a new dimension of com­
plexity. Depending on the level chosen 

problems range from arithmetic 
through plane geometry. APPLE, 
TRS-80, PET, ATARI* 32K $39.95 

KREl!i 

SOFTWARE CORR 

1111-llllllllfll ___........, 


1ms.ony =:::i;,~.~ NY 111111 

~,.u Softw111 Colp ~n no olhc11I llfl r.lh lloe Colltp 
Enn"""' [...,....,. Boord ., 111t [dua!IONi lat1nc S....C. 
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0.C.111 R.-dl Colp . I B II Al•• Colp r..,.. llC 
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The command CHARACTER TO + tells the 
turtle to leave a trail of + marks as it moves. It is 
better to think of the turtle as carrying a rubber 
stamp rather than a pen. As it moves, it stamps 
images of characters on the screen. The command 
MOVE TO 6-3 moves the turtle to the sixth column 
and third row of the screen. The commands 
RIGHT, DOWN, LEFT, UP move the turtle the 
indicated number of spaces in the indicated direc­
tion. ate that RIGHT and LEFT are not ·turn com­
mands. They shift the turtle to the right or left. 
Movement is allowed to take place only along 
columns or rows, and there is no command that 
lets the turtle move incrementally along a 
diagonal. , 

The user can create labeled procedures with 
this system and can then invoke the procedures 
with the USE command. Among other valuable 
features, the user can have the program check to 
see if a particular symbol is underneath the turtle. 
This allows the creation of simple maze-following 
programs, and is quite valuable. 

The conctitional branching command, IF, is 
quite non-standard in its use. Consider this ex­
ample from the manual : 

IF (X>2) 

SCREEN COLOR BLUE 

JUMP DONE 

LABEL FALSE 

SCREEN COLOR RED 

LABEL DONE 


If the value of X is greater than 2, then the com­
mands immediately following the IF command 
will be executed. If it is false, execution branches 
to the next label. I would guess that the reason 
this was done was to make sure that each program 
line did only one thing . The IF command then 
starts to look like the Logo TEST command. I 
would have been happier if HES had used TEST, 
IFT and !FF, as does TI Logo. The present con­
struction is quite convoluted and cumbersome, in 
my opinion. 

While no fault of HES, the aspect ratio of the 
display screen makes any accurate correspon­
dence between a procedure and a drawn figure 
hard to detect. Suppose, for example, that a child 
draws a square on a sheet of paper and then trans­
lates this square to the procedure: 

LABEL SQUARE 

RIGHT10 

DOWN 10 

LEFT 10 

UP10 

ROUTINE END 


When this procedure is executed, a wide 
rectangle will be drawn on the screen. The proce­
dure slio11/d give a square, but the aspect ratio of 
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the VIC's character screen will neve r let yo u plot 
a square with thi s procedure. Does this adversely 
affect the child's understanding of programming? 
I think so. This hunch has been reinforced by my 
limited testing of this package with an eight-year­
old boy who certainly knew what a square looked 
like . This might seem like a minor point to some, 
unless they are expecting to use this program in 
an educational environment. 

On the positive side, I think that Turtle 
Graphic is an excellent program for the creation 
of animated titles and text displays. The user can 
create musical sounds and can adjust the rate at 
which characters are placed on the screen . Any 
VIC owner who makes home video tapes or who 
needs an inexpensive, eye-catch ing attraction for 
a re tail display can benefit from this package. In 
fact, the cost of the VIC plus the $39.95 Turtle 
Graphics program is far less expensive than the 
titling systems pre e ntl y being sold to VCR own­
ers. The VlC's video output connects easily to all 
VCR's, making this a natural application for the 
system. 

My recommendation is for HES to market 
this program to the massive number of home video 
users who can use it to title their recordin gs. HES 
should use the proceeds from these sa les to devel­
op a true turtle graphics package for the VIC. 

It is sorely needed. 
[See 111nnufncturer's stnte111c11t, p.) 12.] 

Microworlds For Atari PILOT 
I recently heard from Martin Suey, an elementary 
school teacher in Tulare, California who has been 
making good use of Atari's turtle graphics in hi s 
second grade classroom. After reading about the 
creation of microworlds - user-controlled envi­
ronments which one can change at wil l - he de­
cided to see if he could implement such an envi­
ronment with Atari PILOT. His program, Dny n11d 
Night, is designed for primary-aged children. The 
computer displays a scene showing a house with 
a movable pet (dog or cat) that can be made to 
walk in front of or behind the house. Pressing the 
button on the joystick change the scene lowly 
from day to night (or from night to day). 

Of technical interest to those of yo u who use 
this language, Martin's program uses player 
graphic , priority data registers, and color regis­
ters. The program is controlled with a joys tick in 
port #1. Holding the joystick to the left or right 
moves the player in the indicated direction (with 
wraparound). 

Pushing the joystick up moves the player 
"behind" the playfield image (behind the house, 
for example), and pulling the joystick down moves 
the player to the front of the image. Pressing the 
button causes the scene to change from day to 





Manufacturer's Repl'l 
In the interests of providing readers with a fair 
and balanced report on the features ofa product, 
we asked the manufacturer of VIC Turtle Graphics 
to reply to David Thornburg's remarks. The fol­
lowing comments are from the author ofVIC Turtle 
Graphics, David Malmberg, and from Human 
Engineered Sofhvare. 

While I was developing VIC Turtle Graphics, 
I had a number of design objectives in mind. 
Specifically, I wanted TURTLE to be: 

•Inexpensive to buy, yet offer a good 
value for the price, 
• Easy to use, yet "bullet proof" and 

1. The VIC, like all Commodore com­
mers not to get frustrated when they 
friendly enough for first-time program­

puters, has an extensive graphic charac:_ 
make a mistake, ter set. When combined with the VIC's ­

palette of eight colors, it is possible to 
3.SK of available user memory and no 
• Usable with a standard VIC with only 

create some dramatic displays. Only if 
disk drive, you lack imagination would you be 

restricted to "very primitive pictures." 
great sound, color and graphics 
•Capable of fully exploiting the VIC's 

2. TURTLE does have turn commands; 
characters, and the square in the example could 

also have been drawn with: 
gramming concepts to children and qther 
•An effective vehicle for teaching pro­

LOOP4 
first-time programmers, FORWARDS 

TURN RIGHT (OR TURN LEFT)• Fun and educational to use. 
LOOP END 

On the whole, I believe fhese objectives 

have been met or exceeded in the final 

TURTLE product.. Specifically, at $39.95 for a 

cartridge-based system with a 72-page tuto­
rial instruction manual, TURTLE is an 

economical and highly effective means of 

introducing programming concepts. 


However, several of the above design 

objectives are clearly incompatible with Mr. 

Thornburg's "predefined set of expecta­

tions." The most significant incompatibility 

is obviously TURTLE'slack of high-resolution 


·graphics. This omission was a conscious 
decision on my part. Hi-res graphics would 
have required that approximately 4K of the 
3.SK available to the user in a standard VIC 
be set aside for a bit-mapped video display 
area. This would mean that it would take 
extra memory and acartridge slot expander 
for it to work. None of the Atari or Apple 
~ogo or ~ILOT systems that Mr. Thornburg 
ates as his standards of comparison had to 
deal with the VIC's limited memory-all have at 
least 16K of usable me~ory and several are 64K 
with a required system disk drive. As a result, 
such a comparison is quite unfair. Had the de­
velopers of these systems had only 3.SK to work 
with, they probably would not have opted for hi­

res either. 
Furthermore, it is not clear that hi-res is 

as important to the child who is being intro­
duced to programming concepts as it is to 
Mr. Thornburg. Does the novice programmer 
learn more and/or have more fun if his turtle 
draws a line in hi-res than if it draws a "line" 
made of VIC graphic characters, such as red 
hearts or green diamond~? I think not. The 
acts of planning and debugging the drawing 
seem to me to be much more important to 
developing skills in the child than the aesthe­
tics or resolution of the lines used. 

Let me correct a few possible misun­
derstandings that might result from reading 
the review: 

3. Movement on the diagonal is possible 
by using the MOVE TO ROW - COL­
UMN (not COLUMN - ROW as 
explained by Mr. Thornburg). This com­
mand causes the Turtle to move to the 
specified location by the most direct 
path. If the PEN is DOWN, a trail of 
graphic characters will be left behind. 
4. If someone is bothered by the VIC 
display screen's aspect ratio and its ina­
bility to draw perfectly square squares, I 
suggest they relabel the prncedure as 
BOX, rather than SQUARE. The aspect 
ratio is certainly not enough of a problem 
to conclude that TURTLE has no value 
in an educational environment-as Mr. 
Thornburg implies. 

Even though I disagree with the overall 
tenor and conclusions of the review, Mr. 
Thornburg did make several good observa­
tions. His identification of the need for 
INPUT and PRINT statements that can han­
dle variables is quite valid. His suggestions 
on ways to improve the IF statement are 
good. These and other improvements are 
currently being incorporated into a version 
of Turtle Graphics for the Commodore 64. 
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VIC-VILLE TM SOFTWARE 
division of Data Equipment Supply Corporation 

Exclusive distributors of 

Kavan Software 


The Definitive Chess Game 
for the VIC-20 

* 1 O Levels of Play 
Beats Sargon II* Two Clocks 
Wide range of opening moves * En passant, queening , castling 
Change screen and board colors * Cassette 
Requires BK minimum expansion * 100% machine language 

$39.95 

HOPPER 

a .. o rs-' • 
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One of the most popu la r games in Avoid the cars. dragsters, build ings. logs 
Europe. You control BONZO as he cl imbs and other obstacles to bring the frog 
the ladders and picks up the point blocks. safely home. Machine language for fast 
Watch out for the alien guards. 100% and smooth arcade action. Joystick, stan­
mach ine language, cassette based. dard VIC. $20.00 
Joystick or keyboard . minimum Bk ex­
pansion. $20.00 

"' ' 
~;./~\9~fVi·~ I fittlI 

TYPE-SHARE TYPESETTING 
EDUCATIONAL SPECIALISTS 

SILICON OFFICE SPECIALISTS 

for 

(:: commodore 

SOUTHERN CALIFORNIA 
MAINTENANCE CENTER 

FOR COMMODORE EQUIPMENT 

PIT (c) by Kavan 

BONZO strikes again as he takes money 
bags out of the pit. Avoid the alien ra in by 
stand ing under the shields. Every succes­
slully removed bag of money reinforces 
your Sheilds. 100% machine language, 
cassette based. Joystick or keyboard . 
standard VIC. $18.00 

Commodore 64 Y AHTZEE 

Commodore 64 version of the famous 
dice game. 10 player capacity. Watch 
dice roll across the screen. Automatic 
tabulation of score and bonuses. Sprite 
graphics and sound. Cassette based. 

$20.00 

Nlgh1 Crawler $25.00 
by lntereetlng Software 
Shoot down cen1ipedes. spiders. mushrooms and all 
kinds of bugs before they get you. Machine language 
arcade action on standard VIC with joystick. 

The Black C11tle $20.00 
Adventure. travel the countryside. light demons. buy 
goods. storm the castle. Requires 3k or more expan­
sion. 

A Maze Ing $12.00 
Travel through the maze. Game of skill and tense ac­
tion. Standard VIC. 

Gobbler $11.00 
Sounds easy? You have 25 seconds to get him and 
the time gets shorter at each higher level. Standard 
VIC. 

Heng U S12.00 
Traditional Hangman plays against the VIC's 250 
word dictionary or another person . Standard VIC. 

Coggle $11.00 
Computerized version of Boggle. Standard VIC. 

Gold Brick $14.00 
Many levels of play, sound. and color. 

Complete descriptive catalog $2.00 

3·0 Labyrinth $14.00 
Escape lrom the labyrin th. S/1own In 3-D perspective 
view with randomly generated mazes. Standard VIC. 

Air 51rike $11 .00 
Fly the new super bomber V-20 on a mission. Stan­
dard VIC. 

Attack on Silo Ill $12.00 
You are the commander ot Siio Il l. Deland your 
country. Standard VIC. 

Bueb1ll Strelegy $12.00 
The excitement of baseball as a video strategic 
game. Standard Vic. 

Vic Poker $14.00 
Play poker against the VIC. Hi-res graphics and 
sound. Standard VIC. 

Frogger by (c) Kavin $14.00 
Eat the !lies and avoid the car. Standard VIC. 

Spece PhrHkl $25.00 
by lntere1tlng Softwere 
Pilot the spaceship "inllnity" and l ight the "Space 
Phreeks". 15 dillerent attack patterns. 33 levels. 
Machine language. arcade quality. Standard VIC. 
joystick. 

Dealers Welcome - Authors Wanted ! 

Malling Llal $25.00 
Keep mailing list. print reports, labels. 8k expansion 
or 16k expansion required. 

Aalro·Mlnera $17.00 
HI-res graphics and sound space game. Requires 3k 
or 8k expansion. 

Panzer Attack $14.00 
Enemy tan~s are attacking and you must destroy 
them. Hi-res graphics. Standard VIC. 

Ped11trl1n Polo . $14.00 
Drive your car thru the streets. Based upon Death 
Race. Standard VIC. 

YlhlzH $12.00 
Solitaire version of th is famous dice game. Standard 
VIC. 

Commodore 84 Software Avelleble Now II 
64 Monopoly from AP Sottware 
64 Malling Lia! from VIC-VILLE• Software 
84 Anene• lrom VIC·VILLE• Software 
64 Tim• Manager 2-0 from TOTL Software 

Look lor more 64 Software from VIC-VILLE'" & get on our 
malling list for all 64 updates and users· group. 

Add $3.00 for shipping & handling 

Network your CBM, VIC and COMMODORE 64 with the PET SWITCH and VIC SWITCH from DATATRONICS. 

Distributors for Datatronic AB 
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270 C:@B712=#L 940 lLEFTT 
280 JC#L=134l:lDAY 950 C:#X=#X-1 
290 aKNT 960 C:@B53248=#X
300 C:#P=#P+l 970 J:lMOVET 
310 JC#P=100l:*LITE 980 aRIGHTT 
320 J:•KNT 990 C:#X=#X+1 
330 *DAY 1000 C:@B53248=#X
340 GR:PEN ERASE 1010 J:lMOVET 

1020 aPLAYERT 
350 GR:GOTO - 74,10;5CDRAW 4;TURN 144> 
360 GR:GOTO - 50, 30 ;5<DRAW 8;TURN 144> 1030 C::i>B623=1 
370 GR:GOTO -30,15;5CDRAW 8;TURN 144> 1040 J:lMOVET 
380 GR:GOTO 0,40;5CDRAW 6;TURN 144> 1050 aPFT 
390 GR:GOTO 50,25;5CDRAW 8;TURN 144> 1060 C::i>B623=8 
400 GR:GOTO 74,42;5CDRAW 4~TURN 144> 1070 J:lMOVET 
410 GR:PEN RED 1080 a CAT 
420 GR:GOTO 10,-20;TURNTO 0 1090 C::i>B708=228 
430 GR:2CDRAW 30;TURN 90;DRAW 40;TURN 1100 C:@B709=192

90) 1110 C::i>B710=16 
440 GR:PEN BLUE 1120 C:#D=134 
450 GR:GO 30;TURN 30 11 3 0 lDARK
460 GR:3CDRAW 40;TURN 120) 1140 C:#P=O 
470 GR:FILL 39 1150 C:#D=#D-2 
480 GR:PEN YELLOW 1160 C:@B712=#D
490 GR:GOTO 26,-20;TURNTO 0 11 70 JC'itD=128l:aNITE 
500 GR:2CDRAW lO;TURN 90;DRAW 10;TURN 1180 aKOUNT

90) 1190 C:#P=#P+1 
510 GR:GOTO -79,-32;FILL 11 120(1 JC'itP = 100>:aDARJ< 

1210 J:lKOUNT 
520 GR:GOTO 26,-20;FILL 10 1220 aNITE 
530 GR:PEN RED 1230 C:'itB=4 
540 GR:GOTO 10 ,-20;FILL 30 1240 lBLACK 
550 GR:GOTO 3 6, -20 ;FILL 10 1250 C:'itP=O 
560 GR:GOTO -30 . -2 0;TURNTO 0 1260 C:#B=#B-2 
570 GR:10CDRAW 5;TURN 90;GO 2;TURN 90 1270 C::i>B712=#B 

;DRAW 5;TURN - 90;60 2;TURN -90) 1280 JC#B=O>:aSCENE 
580 ~R:GOT0 . 51,-20;TURNTO 0 	 1290 aCNT 
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1300 C:#P=#P+1 
1310 J(#P=lOO>:iBLACK 
1320 J:iCNT 
1330 lSCENE 
1340 GR:PEN RED 
1350 GR:GOTO -74,10;5CDRAW 4;TURN 144 

) 

1360 GR:GOTO -50,30;5CDRAW 8;TURN 144 
) 

1370 GR:GOTO -30,15;5<DRAW 8;TURN 144 
) 

1380 GR:GOTO 0,40;5<DRAW 6;TURN 144> 
1390 GR:GOTO 50,25;5CDRAW B;TURN 144> 
1400 GR:GOTO 74,42;5<DRAW 4;TURN 144) 
1410 GR:GOTO 10,-20;TURNTO 0 
1420 GR:2<DRAW 30;TURN 90;DRAW 40;TUR 

N 90> 
1430 GR:PEN ERASE 
1440 GR:GOTO -30,-20;TURNTO 0 
1450 GR:lO<DRAW 5;TURN 90;60 2;TURN 9 

O;DRAW 5;TURN -90;60 2;TURN -90) 
1460 GR:GOTO 51,-20;TURNTO 0 
1470 GR:B<DRAW 5;TURN 90;60 2;TURN 90 

;DRAW 5;TURN -90;60 2;TURN -90> 
1480 GR:PEN BLUE 
1490 GR:GO 30;TURN 30 
1500 GR: 3< DRAW 40;TURN 120> 
1510 GR:FILL 3 9 
1520 GR:PEN YELLOW 
1530 GR:GOTO 26,-20;TURNTO 0 
1540 GR:2<DRAW 10;TURN 90;DRAW lO;TUR 

N 90) 
1550 GR:GOTO -79, -32 ;FILL 11 
1560 GR:GOTO 26,-20;FILL 10 
1570 GR:PEN RED 
1580 GR:GOTO 10,-20;FILL 30 
1590 GR:GOTO 36,-20;FILL 10 
1600 C:@B559 = 62 
1610 C:#I = @Bl06- 32 
1620 C:@B54279=#1 
1630 C:@B5 32 77=3 
1640 C:@B704=6 
1650 C:@B53256=0 
1660 C:@B532 48 = 125 
1670 C:#J=#ll256+1024 
1680 C:#Y =#J+ 160 
1690 C:@B#Y = lO 
1700 C:#Y = #J+161 
1710 C:@B#Y = 14 
1720 C:#Y=#J+162 
17 3 0 C:@B#Y=21 
1740 C:#Y=#J+163 
1750 C:@B#Y =2 19 
1760 C:#Y=#J+164 
1770 C::i>B#Y=68 
1780 C:#Y=#J+165 
1790 C::i>B#Y = 124 
1800 C:#Y=#J+166 
1810 C::i>B#Y = 124 
1820 C:#Y=#J+167 
183 0 C::i>B#Y=68 
1840 C:#Y = #J+169 
1850 C::i>B#Y=170 
1860 C:#Y=#J+168 
1870 C::i>B#Y =202 
1880 C:#X = 1 25 
1890 lMOVE 
190 0 J('l.TB = l>:•TURTLE 
1910 J('l.J0=2>:•PLAYER 
1920 J<'l.J0 = 1l:•PF 
193 0 J('l.J0 = 4>:*LEFT 
1940 J<'l.JO=B>:•RIGHT 
1950 J:*MOVE 

1960 *LEFT 
197 0 C:#X = #X - 1 
1980 C:@B53248=#X 
1990 J:•MOVE 
2000 *RIGHT 
2010 C:#X=#X+l 
2020 C::i>B53248=#X 
2030 J:•MOVE 
2040 *PLAYER 
2050 C::i>B623=1 
2060 J:•MOVE 
207 0 *PF 
2 080 C::i>B623=8 
2 090 J:•MOVE 

~~~~~~~~~~~~~~~~~~~~-

VIC·2GUSERS 

FINALLY! 

The idea VIC users have been looking for! 

A place to tum to for help & infonnation 


devoted exclusively to the VIC-20! 

Write TODAY for free details! 


NATIONAL VIC-20USERS GROUP 

P.O. BOX 34575 


OMAHA, NE 68134 

CVJC'r20 Reg. TM of Commcxiore) 

EDUCATIONAL SOFTWARE 
FOR YOUR VIC 

Choose From Programs Such As : 

* DIVISION DERBY* ALPHABET TUTOR* GEOGRAPHY SMASH 

ASK FOR COMM*DATA SOFTWARE 

AT YOUR LOCAL DEALER 


• For FREE Program Catalog Call or Write : 

comm•ariTfl 
CDrnPLilEfi HOUSE, •nc. 

P . 11. BIJH 32:, ~ 

111111 1rno . 111 11.:111l.il\n """ " ;' ~ 
• 1[:llJ] nAS OU:l ·--­

We Handle Games For Your VIC. Too! 
CAVES OF AN NOD• ESCAPE MCP 
SKETCH AND PAINT• AND MORE! 

•PET and 64 Software Also Available• 
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THE WORLD INSIDE THE COMPUTER 


A New, Improved Computer 

Friend For Your Apple 


Fre D'lgnoz10. Assoc 10 e E 1tor 

This column catches 
me in the midst of a 
move from Chapel 
Hill, North Carolina, 
to Roanoke, Virginia. 
Most of my dozen 
computers are still in 
Chapel Hill being 
looked after by a 
trusted babysitter. 

My roof leaks, my shower floods the bathroom 
floor, my study is buried in boxes, and Catie and 
Eric just came down with ear infections. 

In addition to their sore ears, Catie and Eric 
are going through something you might call "com­
puter-starvation shock." They think they are still 
a multi-computer family, and they brag about it 
to all their friends. They gather a horde of neigh­
borhood kids with the promise of a dozen beeping, 
flashing computers. They climb the stairs, peek 
into my study, and what do they see? One lone 
computer. A rather sad-looking machine, vintage 
1977. It doesn't talk, doesn' t make pictures, 
doesn't play music. What a letdown! 

Thanks, Chuck! 
It's times like these when you readers come in 
handy. Thanks to one reader - Chuck Johnston of 
Manhattan Beach, California - I can still provide 

Fred O' Ig11azio is a co111p11 fer e11tlt11siast and a11 titor of several 
books 011 co111p11ters for yo1111g people. He is presently working 
011 two major projects: lze is writing a series of books 011 lzow 
to create gmplzics-and-so1111d adventure ga111es. He is also 
working on a computer mystery-and-adventure series for 
yo1111g people. 

As t!te fnt!ter of two young c!tildre11 , Fred !tas become 
concerned wit It introducing tlte co111p11ter to children ns n 
wo11derful tool rather tlzn11 ns n forbidding electronic device. 
His co/u11111 appears monthly in COMPUTE!. 

you with a useful column this month . 
Chuck recently sent me a program he wrote 

that modifies my "Talking Head" program for the 
Apple. In my opinion, Chuck's program is a sub­
stantial improvement on the original version. It's 
exactly the kind of feedback I'd like to get from 
my readers . Thanks, Chuck! 

Below is Chuck's letter and his program: 

I a111 writing in regard to your colu11111 which appears 
in the September issue of COMPUTE! MagaziJ1e. I found 
your article interes tiJ1g, but the changes you sugges t 
for the Apple II were, in 111y opinion, inadequate. 

The Apple is incapable of printing a reverse slash 
(a s is this ancient typewriter), so the head shape you 
designed does not work. Also, you suggest deleting the 
sound subrouti11e, but it makes the progrn111 much rnore 
interesting. I have revised your program to run 011 the 
Apple and thought you might like to see it. I also failed 
to understand why you didn't drnw the head using 
graphics; as you can see, the resulting nni111atio11 is much 
more effective. 

I11cluded also is a sound driver program for the 
Apple in line 20, since, as we know, the Apple is only 
capable of rudimentary buzzes and clicks in Apptesoft. It 
is POKEd into memory at $0300 and the POK Es in the 
sound subroutines are as fo llows: POKE 768,x (where 
xis a nu111ber between 1a11d255)sets the tone frequency . 
POKE 769,y (y also between 1 a11d 255) sets the tone 
duration . In the progm111 e11closed I used the sa111e values 
as the original program; whether it sounds the same is 
unlikely, but with so111e adjust111e11t it could co111e close. 
Well, I hope you like the program and thank you for 
your time. 

Chuck Johnston 

10 REM *** POKE SOUND DRIVER INTO MEMORY 
20 FOR I = 770 TO 795: READ M: POKE I,M: NEXT 
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THE LEARNING CENTER 

"Perhaps the finest educational software that I have ever had the· 

pleasure of reviewing. It's easy for kids to use and effective in teaching 
basic concepts and skills.... My kids are learning with it right now!" 

SPECIAL SKILLS 
• Color For The Non-Reader 
• Name That Color 
• Like Sha e Identification 
• Different Sha e Identification 


Cave Game 


MATH AND NUMBER SKILLS 
Count With Me 
Number Reco nition 
Addition 
Subtraction 
Add. -Vertical/Horizontal 
Sub.-Vertical/Horizontal 
Advanced Addition/Subtraction 
Ones and Tens 

LANGUAGE SKILLS 
• Al habet Reco nition 



40 GR : HOME IN 18,22 AT 32: HLIN 18,22 AT 33 
50 FOR P = 1 TO 800: NEXT 5040 COLOR= 12: HLIN 16,24 AT 3 4: HLIN 15,2 
100 REM ***DIMENSION VARIABLES 5 AT 35: HLIN 15,25 AT 36: HLiN 14,26 AT 
120 N = 1: REM •MESSAGE POINTER 37 
500 REM *** FRIEND MASTER 	 5050 COLOR= 1: HLIN 19,21 AT 28 
510 GOSUB 1010: REM •FRIEND WAKE UP 5200 REM ***CLOSE MOUTH 
520 ' GOSUB 2010: REM *FRIEND TALK 5220 POKE 1852 , 177 
530 GOSUB 3210: REM •STORE CHILD ' S NAME 5230 RETURN 
540 GOSUB 2010: REM •FRIEND TALK 5250 REM *** OPEN MOUTH 
550 PRINT : PRINT : PRINT : PRINT : PRINT 5260 POKE 18~2,16 

END 5280 RETURN 
1000 REM *** FRIEND WAKE UP 5300 REM ***LEFT EYE WINK 
1010 .GQSUB 5010: REM *DRAW FACE 5320 POKE 1467 , 176: POKE 1469,! 90 
1020 GOSUB 5410: REM •DRAW SLEEPING EYES 5330 FOR l = 1 TO 150: NE XT 
1035 FOR P = 1 TO 800: NEXT 5340 RETuRN 
1040 GOSUB 4000: REM •WAKE UP BELL 5400 REM * **EYES ASLEEP 
1050 GOSUB 5460: REM •DRAW OPEN EYES 5410 POKE 1467,190: POKE 1469 , 190 
1060 FOR P = 1 TO 600: NEXT 5420 RETURN 
1070 GOSUB 5320: REM •WINK EYE 5450 REM ***EYES AWAKE 
1080 FOR P = 1 TO 100: NEXT 5460 POKE 1467 , 176: POKE 1469,176 
1085 M = 0: GOSUB 4820: REM •WINK NOISE 5470 RETURN 
1090 GOSUB 5460: REM *DRAW OPEN EYES 5500 REM ***CLEAR MESSAGE WINDOW 
1100 FOR P 1 TO 800: NEXT 5510 HOME 
11 10 RETURN 5550 RETURN 
200 0 REM * ** FRIEND TALK 5600 REM *** SOUND SUBROUTINE 
2005 REM * SELECT MESSAGE 5610 DATA 172 , 0l ,03,174 , 01,03,169 ,04 , 32 , 168 
2006 N = N + 1: REM * SET POINTER TO NEXT M , 252 , 173, 48 , 192,232,208, 253, 13 6, 208,239 

ESSAGE ,206,0 ,03, 208,231 , 96 
2010 READ SNUM: REM * SNUM = NO. OF MESSAG 6000 REM ***MESSAGES 

ES IN SET 6010 DATA 3 
2015 FOR K = 1 TO SNUM 6011 DATA HI,I'M,GEB,-1 
2020 GOSUB .3010: . REM •FRIEND TALK--1 SCREEN 6012 DATA YOU,TURNED,ME,ON,-1 

2033 FOR P = 1 TO 1000: NEXT 6013 DATA WHO'S , OUT,THERE? ,-1 

2035 GOSUB 5510: REM * CLEAR MESSAGE WINDOW 6020 DATA 2 

2040 NEXT 6021 DATA I' M, SO , HAPPY, - 1 

2050 RETURN 6 022 DATA TD, SEE , YOU,• ,-1 ~ 

3000 REM *** FRIEND TALKING--1 SCREEN 
3010 PY = 21: REM • SET VERTICAL TAB FOR TEXT 
3040 READ M$ 
3050 IF M$ = "-1" THEN RETURN 
3051 IF M$ = "*" THEN M$ = N$ 
3060 VTAB PY 
3070 PRINT M$;" ";: GOSUB 5250 
3075 GOSUB 48101 REM •FRIEND SOUND 
3080 FOR P = 1 TO 501 NEXT 1 REM *KEEP MOU 

TH OPEN 
3090 GOSUB 5200: REM •CLOSE MOUTH 
3095 FOR P = 1 TO 100: NEXT : REM •KEEP MO 

UTH CLOSED 
3110 GOTO 3040 
3200 REM *** FRIEND ASKS CHILD'S NAME 
3210 REM 
3220 VTAB 21: HTAB 101 INPUT N$ 
3265 FOR P = 1 TO 751 NEXT 
3267 GOSUB 5510: REM * CLEAR M~SSAGE WINDOW 
3270 RETURN 
4000 REM ***WAKE UP BELL 
4010 POKE 768,30: POKE 769,105: CALL 770 
4020 FOR P = 1 TO 100: NEXT 
4030 POKE 768,20: POKE 769 , 132: CALL 770 
4040 RETURN 
4080 RETURN 
4625 FOR P = 1 TO 15: NEXT 
4800 REM *** FRIEND'S VOICE 
4810 M = INT < RND <1> * 51> + 15 
4820 FOR A = M + 25 TO M STEP - 8 
4830 POKE 768,3: POKE 769,A: CALL 770 
4840 NEXT 
4880 RETURN 
5000 REM *** FRIEND ' S FACE 
5010 GR 
5020 COLOR= 9: PLOT 20,10: PLOT 20,12: HLIN 

19,21 AT 11 
5025 COLOR= 7: PLOT 20,131 HLIN 19,21 AT 14 

: HLIN 17,23 AT 16: HLIN 17,23 AT 18 
5030 COLOR= 2: HLIN 18,22 AT 15: HLIN 17,23 

AT 17: HLIN 17,23 AT 19 
5035 COLOR= 11: FOR I = 20 TO 31: HLIN 17,2 

3 AT I : NEXT : PLOT 16,24: PLOT 24,24: HL 

FOR THE VIC·20® 
"RATfD Tiil TOP lDUCAT/Of'IAL PROGRAM fOR Tift 
VIC·20 BY CRlAT/Vl COl'1PUT/f'IG MAGAl lf'll. 

• TYPING TUTOR" 	- S12.95 
If you 've ever wanted to learn touch typing . th is is fo r you ! Makes 
learning the keyboard much easier. 4 programs on one tape teach 
the keys in the correct progress ion starting with the easy "'home 
keys:· Automati cally advances to new keys as your ski lls deve lop . 
Ideal for beg inning children . old "' hun t & peck"' typists . and to re ­
fresh old typ ing ski lls. High ly praised by customers: "'Typing Tu· 
tor is great ," "' Fantast ic." " Excellent." " High Qualit y. " 

• -WORD INVADERS - $10.95 
Put excitement in to your touch typ ing practice! Blast the invading 
words out of the sky before your base is dest royed . Four leve ls of 
di ff iculty ma tch the letters as learned on our TYPING TUTOR pro· 
gram. Typing can be fun ! 
SAVE. ORDER BOTH OF THE ABOVE PROGRAMS AS " TY PING 
TUTOR PLUS'" FOR ON LY $21 .95 

• FLASHCARD MAKER & FLASHCARD QUIZ -	 $10.95 
2 prog rams. Prepare your own study material and make it easier to 
learn . Use for English /Foreign words, etc. Quiz program has 
options for study, fu ll test , and easy learning mode. Keeps score 
and allows re-test of missed questions or of enti re set. Includes 
sample data on tape wit h 50 States and their Capitals. 
(Al l PROG RA MS ON CASSETIE TA PE AN D RUN IN TH E UN EX· 
PANDEDVIC) 

FOR THE COMMODORE 64® 
• 	 SPRITE DESIGNER by Dr. Lee T. Hi ll - $16.95 

Save hours o f work when designing spri tes. Helps you crea te mu l· 
tlple sprites. copy and alter them to crea te views from di fferent 
perspectives automatically for 3-D or animated effects. Options 
inc lude :_ copy any of the previous spri tes , reflect ion . rotat ion. 
translation , shearing. reverse image. merge & intersect. Saves all 
sprite data for easy merge into your prog ram. 

Shipping & handling $1 .00 per order. 
. Cali fornia res idents add 6% sales tax . 

Vrsa and Mastercard orders must include card number and exp i ­
rat ron date. 

V/511 ACADEMY SOFTWARE -- P.O. BOX 9403 •SAN RAFAEL, CA 94912 (415) 479-4703 
Progra~mers. Write to our New Program Manager concerning any 
exceptronal VIC·20 or C64 game or other program you have 
developed. 
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Learning With Computers 

Ge n M i<le1mon 

Gentle· Introductions 

To Programming 


Everyone should understand the fundamentals of 
programming; learning about programming is an 
important step towards becoming computer liter­
ate. Without a good concept of programming, 
one cannot really understand the nature of com­
puters, their capabilities, and their limitations. 

In addition, programming is an excellent 
vehicle for developing thinking skills. Many 
teachers have reported that when children learn 
to program, their work in other subjects improves. 
The teachers attribute this general improvement 
to the students learning to approach problems 
more systematically and to pay greater attention 
to detail. 

While they acknowledge its importance, few 
teachers are experienced programmers, and fewer 
still are well prepared to teach programming. 
Many dedicated teachers, realizing the need for 
computer literacy, are making extraordinary ef­
forts to learn about computers and programming 
so that they can help their students learn. In this 
month's column, I discuss two courseware pack­
ages which can be extremely valuable for such 
teachers. 

The two packages, Kidstuff and Kn rel the Robot, 
are designed to be "gentle introductions to pro­
gramming." They each contain a simplified pro­
gramming language and a book with step-by-step 
lessons for teaching it. With Kidstuff or Kn rel the 
Robot, students (and teachers) can learn many of 
the fundamental concepts of programming. Both 
packages can also serve as stepping-stones for 
students who want to go on to learn BASIC, Logo, 
PILOT or Pascal. 

Kidstuff and.Karel are not the only existing 
gentle introductions to programming, and I expect 
more will be developed in the next few years. 
Therefore, before turning to the specifics of these 
two packages, I will discuss in general what we 
might expect from courseware designed to intro­
duce students to programming. 

Structuring·Programming 
We can think of creating a computer program as 
involving three main activities. First, we must 
design the program. Recommended approaches to 
design have been labeled structured program­
ming, successive refinement, top-down program­
ming, and modular programming. ln brief, the 
recommended approach is to start with the most 
general aims of the program and successively 
refine them into more and more specific sub-tasks. 
We want to design the program so that we can 
work on one sub-task at a time, handling each in 
a separate module of the program. The modules 
are then combined to form the program. 

Some languages encourage structured pro­
gramming more than others. For example, in some 
languages, variables can be local to a module, so 
you do not have to worry about using the same 
variable name in different modules of a program. 
Introductions to programming should encourage 
structured programming so that students acquire 
proper habits from the beginning·. 

The second main activity of programming is 
to code the instructions - translate them into a 
language the computer can follow. We can discuss 
computer languages in terms of three types of 
e lements: (1) Commands, such as those which 
print words and text on the screen, accept inputs 
from the users of programs, perform mathematical 
operations, and-manipulate text; (2) Control Ele­
ments, which are used to iterate (repeat) sets of 
commands (e.g., FOR/NEXT loops in BASIC), 
follow commands when a given condition is true 
(e.g., IF-THEN conditionals), branch to other 
parts of the program (e.g., GOTO), or use a mod­
ule (subroutine or procedure) and then return to 
the current part of the program (e.g., GOSUB); 
and (3) Data Structures, or ways information can 
be organized and stored (e.g., simple variables, 
subscripted variables, hierarchical trees) . 
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DYNACOMP 

Quality software for*: 

APPLE II Plus ALTAIR**** 
OSBORNE-I NEC PC-8000 
NORTH STAR*** TRS-80 (Level II)** 
ATARI SUPERB RAIN***** 
PET/ CBM CP/ M Disks/ Diskettes 

( ~~;~;~~,~·~~s~~ ) 

CARD GAM ES 
llR IUGI· MASTE R 4Aullablt fiu 111 cnmJ'ultnl . Price: s:1.Q~ . Dhh1tt 

II\• ... M;J U'l'NACQMl'·s IJKIOGt '0 ...... .. ,11 • bo-Olu lf" lv ..,. .. IHUUGI MA~ll H IOUUGI MA .. 1t H I•. 
,,,...r, .. tw,.. i.,.., b•169<- '"'>!!" ""' d•~••,..d 10 proo;1df" '""'"&I r h• ll..,,9111• '"""'*1111ow1 tt1dd1111 I"" ' "'"'' ltw:liud f" 1h. 
KLu-......,.., fn'"""'""' .;llfVm•• ,....., , ....,,..,.._ pt~f"lft(ll i•f" "1)<rt1•"'1• •ltd •«otfllll- oldf"manJ Md• • nd tum$'".t>lh 

'"'r-'""'..,' Ahn pl•\''"'ll "'""ci llc h•1'd \•JUm•y rt"pl..,. 1MMm~hu1d •Uh1t.; ~..,,.., 1,,,,11rh.n.gu•d•'"'"h_ \'""' 
.-.-""' " ' "P~"'' Th•• ._,., ,,,,...1 • 1,-... ' " comp.orf \'0\11 btddtft? atod p1• .,..,.. ._i.llh t<> BRIDGE "tASTL H 
R<w., ....., 1n-, ' ""'"' ......1..-aco .....d •bnn "'" "'""'~ •• '" dqolic:..a bnd9t O<ww..d , _.,.,.h .,.. w-ot...d b..M'4 """" • 
r.-.poi r• r .,••~nol-wuboltrv /l.wou·t•rd l•d1.,P..,•ro~.111dwCOGCl-o4 •achh-4 Hwo<.,. .. c.,rdd1•p( ...·•• 
..,_.,,..,.,.,.,..1t..,~, p!.,,,.d lt1t • l""""h.C<1frd.t1otmbttol<Ot1trachm•-dM' t -d'"O.hmt• ,...:J• BRIOGI. 
't.\ <Olf"Rk o;t.-•rf,,1hr~ f"""""lnbtld?f'proo,rama•ail:&b11 
OY\A 0 M:l"Sprro.--•8Hll>GI 'l O•u".,....." ..a" ios>t••dto 1 0 8M:IOC.f ~"~T'I H t... .,,,,.,.,_lc h.lr~cf S!.OOplv• 

P'"l"'ff'•nd l'windJt"tl - oldrl i"11fl!JH,., . tinnloon ) Qogo,.... fr ••_.llr dldo.rllr..,w•lhf'tr!WllW'd 

lit\ CA RAT 1A11ri ""''I Pto C't ! .S l it.II!! l•••<ll< SH.9!1 Oi~l.rnc 
lhh I• 1hr r ""Ofl'""' .;, d ,..,.., .. •h" h h •hf' l• •~• l ll r ufth r Monlr L•th'I l•I orl l""'I'"" ••'M.11... 11' "'it... l•"""SI l•b!r 
.. 1111001 '"" '''" lrh • ntlGu i.ill"!i• ' ' "Y""' <11111 1 .. .,,. •l>d rl.ayUA(.(.A M:AT •I ynu t lrlw1r t"' 11 r ,\.,,.1 (""'''"'"'lw11 
h1qh ' '"''"' ""''""'"' 1••vh•1 ••"""'"1< hln'f " "'nd Hun•tn 16K M:ro1 u11 n l>fl<r """''h t. 

t.11"> R U M\1 ' tApp1t di\l. t llf o nl}I P'r ict : .S?.! .9~ D i•l.tllt 
Tho•'' 1hr b<-•r mo< rnn..,pulrt !ITl)lf'llU"l•l lOn " '(;IS RU't 't\' • .,~,,.. lh.. (""'"""'pl•~ f'• ( • f1U<M1•ll11 ,. .. 11. •~d 
!foi., 141H l_S..,.-.,p.hic~a•rwp,.. b U.h•I rlH c•n lw •••d" 

POKER P •\RT Y 1..\uilablC' for • ll compuJC'l',J P ri" : SI0.9~ Cah¢Uc S:?l.9~ D i,l!tru 
h ) "1.N P.\KTY " • dra'"' pnl. n ..i.,...11.1 ... t.. .... d ""' 1tw ~ PQK[K ~ 0.••kl J•~ Thh " ltw ,_...., 
,-,""P•rhrm.•' '"""" ""aU..hlrl•,.,..lrrotoonp111rn. Tlwo p•n••-•hh cf\'...,•V"lf •"""'' othrr tc11mpa1 ... 1p!.,, ..n 
I .c"'"l 1h,..... pl•\-f' ,. !\._ ,. ,t111 •1 111 ~ "'... 1tw ... 1i..•• dJfn....,1 ll"'n.,... lttv1n1h .. 1.,...,..r1 ,. , • .,, ,...P'"P"' "''~ l!•bl..dfn 1 

lnldU'tdor r p1.. ,.., . .. Pr-.i-•I<" • " ''"' l"tJJo,I M J'ART'I t.. 1..,. .. ..,..,!1.,• •h•t r ·•r-•n • 9" "'r 11~h" 4 pr-l.r r ......,, •Mf 
dl•lo.rt1.....,._....., ,l'Q,.., .. ,,,J1K c,.,1.,,.,....1Appt.- ll 

(iO I l 'i ll !,.\•••l•bh (Of all cnmr11tt1 •1 Pr itt: SIJ ,'il~ C huHC' su1 .q~ 0"1.rur 
Gf I rt"'l l ~· • rt••.,r rh1ld1r,.' • r ••d ''"'"' n,.. "Pl>'"''"'" "'" '"'""'\'""'""' .. ' ••lh "u ' ' "P"h 1h.o1 •" "mplr .. ,.,..,,. 
Im '"'"'11rh11dtf'n 1n r•• l1\ ,.. ., ...., l'lw l\flpl<' """ "'••4 "' '"'"" •mplny M11h rrw•lu11n11 • •.apl11n Im ..... dl•f• l• vnl 
'"°"d• ,, "'" ulo1 f h lld1rn' Hwn• •n l blo< 

Hl.ACRJACK COACH ll ~ K TRS ·SO uni) I Prie r : S?i;! ,95 Cl\•tl!C' S)J.95 D b l.me 
Ill.I KJ ...C I\ COACl l 1u.d1n • n4 ""'""'"' ' pmfn.,,,.,_..1 pl•\ l"'J m"ho ch lh~ P•"'l••m .. mc.,,.c h \ I"' ln lns lh• 
l\a• I( a"d th,.C11tn pleirC•rd L11U<tl!fl'J Mr 1hnd-. Thr 8 1.)i.C IOAC!ri COACll unbr .,.,..d 1n ""1"'"••1¢. "'"'"'""&td pl•• 
,,,,,.., ,t... pl""t"9a"Clbo11"'t"•••")lr• \...., ....1....c1 u,...,.;, .. , ..,., ,..."' ''lK"'" '"'P"'"''t...•ur""l1h••"'d'""•.._,,....., 
,J, ., ..... .., ..,h<rd•of;i1... Anrt... ..• NW•dpl<f\'rt <hnlC MG> t.. .,.rllfdo-d """'""<"' • r>l"'""J f'-'"' ·"""b"d<Joo"" ·~ 
wttff'lb r tnrl""'• ll A l+-J'f+nl• t., • •l..,wo.#<11urnllrf'•d.<it• /l\ NI 1o,_,....,..11t...1•~.1N"tt•••\- • • ~ Jll•• ll h 

'" .. 11L.Act0"cw co"cu· 

THOUGHT PROVOKERS 
\I AS.\G l: M ENT S I M U LAT OR IA•11ilJblt l nr a11~1mp1..uro J Pr ier; S~~.'~5 Cahf'llt S~ 9.9!' Oi~l. rnC" 

1111 •11r <l!l••n ... tmlh "" .. . ~.. 11.... 1••aching1001 . . ..... n .....1tm11l.1ln11 1111 ..n . .., ... 1, ...... n.wdu1w1n •lntil•• g .. m ... 
1>1 • \'"d •I 91.odu•I• buw,....u .c:hool• ..~h pt.\,., m 1r .. m CIHllrol• • n>tnp .. ny 10 h1Ch m.1on .. l<1<111 1.. h lh• .... p•oduch 
1...-t. 111.!\ rl ,.n..m;>lt I<> nU lpo"rfo•m hi• ft>m prlll ll" bv M'llh•9 ..mn9 11rkH p1od1>fll1>n H1lum1... ..,.,,,~ ..,,.,!! a"d 
"""'l'fn r•pf'rd 1111r r~ rl( fhr -I "ltff'uf\il lrotn I• 1h.. on• ..-i1h 1h.. hlft...•I '"" "' p<l<r """'" 1Jo,r ••mul•l lOl'I ""d• 

F LIGHT Sl\I U LATOR I .\ullabk fut 111 r om pultf') Prin; SM.Q~ Cl\~tllC' SlJ.Q5 O i,l.t11C' 
A '"A ht..: • nd ...1..,..1,,. .,..,,.......,11(•1 ,1,..11l• rioft ••I taJ.-ft f11<5hl •N'l l•...t-11 llw po~••,. •l•IU.-.. -•ud\·""'~ 
.....,.,...., . .. ,.:towrh..o•••t r1t•t " • "'"""IMrlo1l V-•• "P•MfK• ,.., ,...,.IM .. plffnMhr•.aftdn•u.,.1"""- •otd!• h 
-i , •·no;>•u ht>•di~ Ttw -•• "d' """"d """'' t •" .i L\Q pnhw,. ""'II' k• lf.t 111k<1ftd 01 ..~r 1111nb• hir "'"-"'"'°' 
4hh....,.. l h • P'f<"qfam "'--·..,~1•• p.h"4' 0 tft•r"-<"lll"f•M• ,.rv•"4lrfh.•~lfl.r.....tt••lrr..,l ..,. ,.. 
(()°""' .-IM rlo'I(. "' M: U111.,. l lllo< Ai.11 

\ 1ALDLZ l.Al"ilJ1bk fur 111 C'o mp1ttrn1 Priu~ 51 7 .'H Ca'tcttr S ?l.'J5 Di\~rllC' 
, . .\UJt I .. a COlnPll lft Wl'Jl11l•l l!"'(.c ... p.rr11911J.o •••ltUMI• '" IW r. - .. U.'J1 ..... ~nd v.tJu l'l•Tf(N., , • .,..,.. .. , 
"l•J.• lncludfd lfllhoo. « t11..Z•1-,. • , .. . 1 ..11<: • NI r ·u ....., P 7S6 • U b rl.rm .... 1 m,ap, poll-~ '" .. hlch m•1 be! • ••••d 
"''"tllV •hip'11lph.Jo '1U rt1f'r lc r•d.•dhp"'y Tt ... m<>1ioftoflhf''loh1C)•lwlfl•#f(IJ l•IO' h.' lfK>ClrlJ•d ...•lhfm•lo<• tly f .... 
..i111...r.. 11• .., ,.!..., conla•n' • modrl tnr thO' lldal P•ll rrnt 111 lh• r•t•Ofl. •• ...11., IM""• n•lfi t 1ou1go;u191an"'" •l'Hf 
oh lth"!I "4' •~•!1" 1 Ch.111 }0111rr,uru lrnm ,...., Gwlf ofAlnh ln\llld•i H .. rbur' S..• !hf' .atn • .it .. ,,.._.,in 80 Soh.. ~tl' 
C,,11q- P11t.on• 1 Computift\1 •nd C.t••ll•• (""'""''"' 

8.\CKGA \IM O N l .O (Auibhk for 111 ct...,,p111enl Pr ice: SIQ,Q5 Cuuu~ Sll.9!' O it l.mt 
Th .. """I'•... •nl• .,....11• bM ~lf•"'"'""" • \Ill• .1111,.,u "'"'' '"Pl' °'• ~~'"' 11•"'• A hum.i.11 ' "'" cllm !l<>'lr 411 , 1 .. u •
'"'"'"'"' "'"9•"'"'"""'"'.., .,....,.,,. lh# r 1111o011in'•""'""'Pl• v • g• tno1 1r ...u UltwtUwh•"''"""''tw{~"''"" 
............. ... ""~....... d~.....n. K-d ..,,..,........ .. b.. rr•••rd ..........d ..,, •..,,~ HACKG4M"'O !'oo 7 0 pt.,, ... 
"'C(•• da•• .... 11h1t..."ff>n•l111tnrl~~ • • - .. . ...i,. rf lll p111u6oo"'• ...., t.w:1 11-•l •,.. ,...,,.,.. , .,. b_ t.t:• "'"'...,,..., 

1: KOG '-I A!l--rt-R l.\1ar 1 on l~t Pl ier SI ,Q!I Cu~tr S?l.Q3 D i•l.cuc 
~ o\l•n \PL' r""'"'''' '" '""" fM:1)(;)4A'iTf"Rni.i.MA• n L'llln••tt.O.. "'•lll•n •n•ddl~1obf.tnt •h....)v 
...tu.r••~•"'"9' •"'- " ,..,,.,.,._,,,..9hj,....,.,,.,,.".,.,"...,.. 9""'"' 1rtw 1-1 pi•\•• .. " ""' ...."" •b\"""" •.,.1ouc:~1.. .... 

:::: 
"'z ttw "Pl"""'t1l .. ,.,..l ll,... - 1fh,. !f<"'h•d-o.11'19•1 th..,.. f;r,1 But\-.0.1 pt..,..." tl ..tPOlr• •Nl .......l •or\;l~rraonrd Thi• 

"'....-a.rnplo.~ ~· 'J""MJ 1htm" '""•'d •I lhl rtw- "gh' n1onirn r • tw-1111'""' d " ...,..,r1hl""S rfghl Thi~1aktt prul..., 
"""""l "'"dlwdgc"''" ' \ 'n•nc"""'"'IM' l"',..."a'f'Nm...~ ..nda•·otd ... t1l+11-<' h• r l.:• tlt~•1rtu "(c•ir . Ma"),..mi.11 
b\.' llY,.•\'ld .. . tm,..,,.,...,.,ufr11h1oi1qh A•1hf'\• lutnY,.,..c•nlcolol1ttldrlt... l1h...1hm • .... h .... 1h<ry1h ln ~ A•1nu 
•~.. .udthrm, 1h...,. ,..,.. .. ,d\ ou rt11.. -1h;"'!lhl ptor...,•••- .i..,.,1 ,.1nt d""" " '''•••1h.. h ..1rt1'fl'P"l•n1m•1 l.r.unlnq • 
•'l>rt•lll ff>"1l•l lO"l"q · •·od•lv •ludlf'd In hiwh o.<hnol ..,d rnllf9f' r o11 tor" 4• ,.,,,. IO'•th !h'm lh• \ lr•c h 1..,.1 haw 
i...... .. ., ,.~,. r •·~·· c;, .... , "'" P"~· ·· H..... In lflJ( f(..q............. ~"11 1.o. 

I O Ktsr rl R r ~ 1A11ri o n1, 1 Prkr.
0

51-' fl!I CaHt11f S l8 .Q~ Dhl.tttr 
u..i.,1 ru•ll• -..191"flhK• •...t ..,• ...,i •""" th.. ••m11la1 ... 111 puh \~"' '" lh• .,.mu.. ••• • h.,..,, 11, .. \ '...,• J..01-o 1nd1ut1 
.,._.,.,.. , 101 P•• .... 11hr lh.. •h ·I• C<WWP<'" ... ' '"" ...._, 1h10t1tr• 1" • ~"4. ,.. .. a1Pw1•nd1........ N<!t p u• • C'IW.9•.al•• b i.. 
•, ........ .... . . ........ti, • • 1..ll"-J ""'"""' - ........n~... .. ..111 ............... td..t '" """' ~ .. . OAbt nRf' ..........._,,"'' 

.ftd ' tuo lt.-"!l'"I '110 1.,0!(.1......., t..., .. ,..,.. .....,,..,.!!""'laAC! 1tw... •orl l.ul•oCd1ilftr"I" 


CRA , STO~ '1ASO R AD\'ENTU RI· i '1onhS1ar. SupcB~ina11dC P M on l)) Prict : Sl 9.'~.!-' O i ~l..t-llt 
.\1 ' • " 'A .-...,.P""•h.r""'-"' Ai;h...,ru rr ••..,.. ktJ :'lo orlh S-ur .&Ml CP :-4 ~,,.,,.., CR4,St0 S ~A.SOR AD\'f.,1-URE 
'""'"~ °"' 1.. 1,. '°"''l rnou• CRA '"'"'' """ ' l>M: •htt• \4\U •lltmPI' 10 9•1"'" l•bvlttvo """""'"-Lui..,, ~n 1hr"'a""" 
••• 10 .Jd •nlm~• U>CI robnf• •hn • 111,..M •• ~• llP thr UP• •ut ..., •~l~I a hthl O.r t111mtwr ol If• -• Loo !Jl r•I" •I'd •tw 
••"l<'Uofnld1Nn'1'h..., ••frm ,.<hm•1r 1i.lw>fa•r1M"1t... cun..... tr<"1>•"'•...,,.ru.....~l\t.,O'prn,1•..,• . mUu'!l1hto 
.. ~.,... 11\f' lup +n oh ,-1... J'f.,y .-• ., lw •h'l 'l"'d "' •"'1 11 ..... " "d !lw "llu• Unt O'd '"' .t1.~"1lf' 

S l'/\CI· l· \ '>.C U A TI ON: tt\•'lil1t>k for 111 c11mr111cnl l'dct : Sl~.9' C1"rnrfS1q.'J .!-' D l,1.ru r 
l. • n I''" rt> lo,.h .. 1h .. 9•l••Y •Md ,••C••I• lh• I ••lh lwfl)" lhP •un r•pl•>doo•' V~r 'nmpu1.. , bfcn....,• it... •"'•p .. 
''"'''"''"'"''U..•• pkur1hr u"" "'""''"'rlr.r•trm111..,,,• nlp<"op/<' 1hl••imul•UM l•P•'11cul•1lvhu•uu1n•••ll 
•nmlM .......... ..,.,..,; , .... ,..1411 .., .... ,.., .... nl ct....... • l""CP1f•llW• • lrh lh• ...Y"I Pl\I c h.Ji....... "' ... l>\.1.,'iH URr 


\I ONARC ll 1A1 u i onlp Prk t : S l .a .q' Caufll¢ Sl8 .Q~ D i,\.rur 
"'O "'i.\Ht ll 1~ • l• ...On•ll"'IO"C__,.. .. .....i. 110" •~11mng~ lo ~n"of •" '"'""' ,.,,..,,..._, ••dot\'•'-~r. Vot1 
....,,....,,,.., ·~ •-n1 "' ac•••'J" dr\ot ...t 10 ~•tu.r~I •ftd .gnc..11-.r 11 ..... tw... flNfh bod to .s..m bu1t '" •hr 
,....,,..i...r .......t ,..uorh .t.c.vldboo-•J'fl'• ... ...,.1111D11coourol. Vnu ..1llb.,d1t...1.n.s..r1"°'"' '"''0lu• <°"'Pl'Ofll•,..-d 
1~1 " "'"" ' ' ""' .,,, ,..i,, ... ., f\>.,,.•"""""' Ac.n1111 l 6K~1ui 

RL:R IK:S CUBE SOL\ ' ER IA•-.ibbk r~lf•lloomp..1!f'U) Pricr.s1.a.Q5 Ca~'Ctlf Sl ! .O! D1~IC' 'S?IA3 Oi\..:::: ._,,..,"9 1t..> H\lbl\ ",. ., .. bf- fl"ulr I••·• ......,.,,.. "" . 1..,.n1h1..k ......... •"Id h • - ...111 •• 1-1cn f o mptllf'f l:"• k .. i.u.,.. O.r 
HUBi"~ Cll ll.F SOI.VEN P<''"' '" l- 1.. . ,..,.., ,.,,. uu11n1•l•trnl11!.r , 4 1#1.'."'1 •l.._nl • oC ,..., cvbt 11th.., ook.<..• 1"""'z ptobl•"'•,,.... •l•• • l ah111• , • •lhf'"lh•lrJ1 •h<*"••• t1nlnld..do.irwM1l,.. u1br l•"~"''...!w lhr<W# l"l"'r• •lep • I" 
""Y r •o ~I " " r br•U d,..,,.. ..,bti,,. 1hr '"""' 01 P""•IJnq nf'l .. rod 1rplar lt11lhr1 •...11 • ' H•q11k,. l bK 

AVAILABILITY 
l) l ... \ (Q\IP '°"'"a'" "~WIM'd•1lhte'""l.rtp - ........ u ...... ,.,...,.ini"9CI••• ...ptA.,.,~ •nd~u..1'"'' 

•<l t...1 ... ,..., • PKlf.,.d. • U P""otr•m• ... <111- ""ho" I ftK "'°""'"'..,.._,,...•PK• l.\ t -'RI , .. q\ll rH 14KJ Euorp-t .. twt .. - rd 
"''1'"'"' '"'"' • 1labl .. ...,. liot4R1 Pl.I TR.....-OU.,... .. 1 Ill . 'iEC •adAppW IA~ ... w•tt1 ..e•M'11r.i ...tdk•.ru• .. ,...rU••N001 h 
""' •l•wf• '"""''!\ l"""blrdroWIV,...,P<Ol•\.l,) doUrtt.. Addt1..,•nt. ....,... ........ a ..... r • n .... olM• l"""4 - U•ncl.rd !18 "'4 
.J-:40 ........ ,,,._,..,..., dn<toblf' ...,._"" cnrt-p.h""' ...,__• II .!! ~ CJ' M ~ dl•h Int •yo1r11u ,_...., 11ndn MBA:SlC n t 
CHA,M. fr.-.• r ...mplr Ah'"· "'"'' (110, llr••h 7""''""Ad""'"\ ndwr•I ~\'.-CP M41•••ur. .,,.,, .,i.bf.. lo. 1t...No nh 
" '"' ....!t<'•flr•1n ...ct °"61,... CIWWPlll ..I •\..,,.,_ 

.A ~..~~..';.~~!~;;;<'Hrtl SUtH.. er M lflH USHOR,"1· N .'f'f.HflRAf," . N,-Cl'C.111)(•1-,j " ' H(l \ '01 ....g ..1...r-tloradr---· 

'"f. •• ,.f'f• 1'rr ~ ... .,<"'d. o{f f RS-Jl»N-l / ""tr""' ' ••.,••i.ftlt--f.......11rreN~l,,.,I,,,_ nlS.lill ~lllt f.• <"71.....,, · \l-'1.0C"Z 

("_Jl_flflf.AG/ GIUf"f.\.. CHrS .. HAS n:R 1H~•l d ... .... ... _ .. - ...,.,.,""" ...,. ...,,. ... O'j.. - lsA ...IC 
.. . ,.,._....._,,. . .;,• .,., •.,,._..,.,,o.,~"'' 

••• ·f-Alu"'"' "•-.<l•i..,,.,._, "'..r._..JilJA.<I(' 
' • • • ·1- ll l HllR'41 ~..-.....,• • --.~-• HM5'C,.•~.'l(''"-' • • "'""I 

DYNACOMP OFFERS THE FOLLOWING 
• Widest vari ety • Friendly service 
• Guara nteed quality • Free catalog• 
• Fastest delivery • Toll rree order phone 

·n oo us ,,,...., ..,, 1..... . , . ....11... , 

AND MORE... 
lifARRAS I· J.:' 1/\u ll•l>tr fot • II comr111rn1 f'rlu : Sl ) , Cf~ C imcllt Sl 7 "!- D 1\\cllr 

0.i. lolh• tl•u l( •P1'••• ....ul .. r1t"' tttu .. 11h•"'•r•l t1..,. lf'•tw1r' I llf P•8m plo> lh• (ur\ h<Kt1n'"''-•l • i lhr- IM0.\.,11h1.. 
'"'"""' ·~"' ' ""O •"''"' .i... """ ~ '"' "'""'"""'' •~ <Uhu q11 .id<• ,.., u,.....,,,,11., , .1.... ""'"'".. uh ton•h 11.,., ... 4 h... ,.., 
.,..,...,, • nd ""°' ' ., ......, ,,..,~ 41 1' rt... """''"'"' " twc1..- .. tw.,, •hr 1........,b1.. l• ,,.. .... g..4 bl. rt ...... hr••v ~no"" • "d • 
•:arti.w~O ~ ,.,..(• ~t"d' ft...C•n\htn p1..,,n' ....rth.r"'"' '""" ,.,..,. .._, ,., ,,'A LOG !UJSnfl,.•r• C1111,_ • nd 
G.nw~nch...oodlt.l .,9 

LIL" MEN FRO \I \.IAKS 1A1.u i onl~) 1'1icC': 519.9! C a \,C'Uc 5 2.\ .9~ 0 \\fllr 
l>rin>d \..,.., ....'f' T'hr l·t!lr......,. f"""' '°'""• I ~ Dill lo IJC'l\OU II \Oii ,,,...., p l lhfm !11 '1 Th°' r\ •hllAllftll• h19h r r.,...lut""' 
.,,.1,....1rd 9uphiro. l.. tf..dt>l "am,. "'h>f:h ...._,...(,,... muc: h ., f lhr A1•11 '• P<I '""'' M:pq ..!lf" ''"" jh1. • h,. l 

AL\'1:00 IAUri onl~I l'ricC': SI 7.95 C :r. \H1tc s: 1 .Q ~ u..i.wt:::: 
:.:·,~N~:.: :;;:11~,~~,: ~..:~::-;,..::~1~':.:':t:::~~7: :. ~:!h~:;~~1:•:;:::~~~ ::;:,.::~l.11:~ :~~1:~: : :',. •,:;;;~ ::":1~'i'UJ 

z ( Q MMANU ' I",._ ..,..• ~ l\l•n \ u•Jt ••d•r h.-. b<>•n d•"'•grd ' " th•t yu11 ' "" nnl\ .., .. d..,.._,,,,,,h ll1n ,. , • .,ht 

:·;:;~..~;~~::: ~~;::.::~~~;",~:c;;::;::~:::~·~,~·~;,:··;;:::~~,"'::~~1~....~1;::::.~::;~..~,;:•r::::~..I:~==:~~: 
nw.,...1o-,,.,,o.. ti1..... , ,.,. , 11,,.l1h .. bor""'"1 •rv" 'n •,. ,>Of'd"'• " '"' " """""""'l '"" "'h'l'1h• r.,..111\· •••"'" "" ' ''' '"~ 
~nd l) wl< IJ• 1 .. ur•• 1n tlw •~M• " t>o /I 'l<lm<' lo<•q<oot• o. ll>K 

t-. SCAPE F ROM \Ol..A Nfl U \I ( Auri onl~ l Pri<r. SJ ~ .q~ Cllikllt Si ii.ii~ 0 •'C"llr 
8rmg11w ......... .....ct ...,~ ..._........ . .,....,...;,..._,..._ ..""LSCAf"l..n<OMVOLAX n U\f' '"-•IJ<I'\• ··-" 
manrlftft ~.,.,.., lf"'U tohlp ••<>U"4 ~"<i.;..., •nd ....... , bl..1 th" ""' ' d'"" 4• 1lhMt brtng Ulf'11.I II "" n \ >llrd "'""' • 
duf'Ct.bnt l""l""""lr'll""""'""nHI • .t. ..... np.. r•1n 1M ....r• odl 11- ... ~· 1i,.. d(lol)l ~,.,1,U\Of'Pl!lnd•h,..1•ly II 
~-t...11 .. ...... ..pr 1n11..... 11\0' do,.•1 1ln....••tod •.....,_!1"" 'd•• n•;t'l>f'• •• "'""'"'11mr< \ ov can..,.....'lohlhtnu thrl'wdnntV,. 
• t'f>f'• l••U~ihlpfll ""'l"" """' 11 ()r.,,.rtlf1w-.11,.l'Tli>.-f\"-"'' "t •h• lo .,t...rl... ..!1 nfpi.\ "'"' f' ot..l acl•••nd1111 •1 d1• " • 
"'f'PP.aJ . ad.din•'" lhr ' ""'""'""' L' •n hith ,,...;., , ,.,.. "'•Ph•n • nd •nd NuM '" 11>1: 

ALPHA F IGll TfR 1A1 •rl 11n lJ I P1kr: il}.O~ C 11 HC'llr i l 7.Q~ D " l.rllf 
l• n rHrll•nl '.l'"C'ttlto • nd .,. lh"' fll0jl141flh lfl 1,nr' "l 1'11 •\ 1 1(, llTI '(•• ~I.., ,.•' "" '"~ ._., ,,.., .., •h•" .,.,,hip• 
,,..'""!l rh1" llQh\•1w1 utl"I ..,, II.., t1 •I••~ Al f"tl,\ llA._I h cn '"" fl•'""'"""'°"' I 111 ~" '"''" '~ lr1 h•" l 11) • t1H b\• 
•nd 1t.,.q•m• rnd1 ll 11th ir•m~• '" QU,., 111<' ~11\ Ultk•ndt"' l" 'Ht•..•• •• •l\l ""'"rd•U1.-ul11hr h l9 t,..1 \ '"' •• "'r ' AI I'l l•\ 
I IGllTLM: • 111 111"'"' lb!\•\' '"'"' 

TllF R I NGS Of T H E [MPIRE IAiaii onl) I P rice : Sl4 .'JS C a HC'llC' Sl!Ll,I( l>"~cllc 
Jl.,.rmpurh..• .t... i.,,.....i . ....... t..11l .. .,•t 11"';>''llf'C!tdb\•to1 a11nfll • U•g• 61 ~,..,'J~ . f",....c h tl 111 ••.,....hl•"'"'"~'h• 
""ll'•nddhlf"' .... •l•I ..,... lh.. ,,. p+1rdr••~" ,.....,. ""'"'" ., .,,.. ..,. ,,,.. PIOlffri'f lln91.,. fhl~P•<lll"'lll •"'l"tft'' ' " 
l f:ih: ' ' "''"'"' """' '"" ' .. . , ... , ..... 'J!•ph•n e ..C -nc1 •!Od ( a" bf' r>l• \ ..d bl. O#'P o r 1..-0 pb\"" 

INTRUDER Alt.RT tAta11 onl~ I PmC': Sl ~.9~ CIL\w:llc SIY .9~ 0 •\.cll C' 
"'" i." l•u 11..,.,J 11 ,_..hl._. ..,..... .. twrh pl ..""v""" I" 1t... mtddt.. "''1w-ona obta r- h.a<.ir9jv•t • t•ti.nlh l't.,. Th• 
dtt>id • "-••l,..rn..ir-11"'...,d••r dttntrd 1n 6oo.t r.,.~,. .t•llc17'h ' f>ll'"" •1 h...; • ndf l\ltr\ Ollt •h lp 1 0 "'""""''"""'"'' 
p1.o,,. n, .. 1.,,..h .,, d•l'l•n•h\ ••• rtto•ldn! l'TRUOI M: .\II Ml tO'q•l•n • ..... . llf k .ind ..m'"" ,.,.. l fl.k " "''"'' 

\110\\'A ' ' lt\!•lt .1?K nn lq 1'1 lcc: 514.q!I Cu't'll< ill't.11 ~ U 1\l.tl!C' 
1'\ID\lol\\ t• "'" "'""'"' r;1•n•~"' ul lh• 'l•mr • I H~tllt' •hlp II"'"" thr t~lrn'J ro .,j •llalf'll'\ •J\d th• ...- • . ' nut 
•'fl/>fl"'l'"I 1-"" 1,.. . .... 1hr • h" '""" '" olw l""'~~•u (..,r, ., !l•• plolu .,.,,J •nund •tr hn1h 1n!l11dt'd If""' ht II.Ii: 

GOLF PKO 1A1:ui o nl1i Prict: Sl7 .4'5 C:o.ornc S!l .'i !I U 1\l.r11c ~ 

~~1!~:~~=~:::~~;~:~1~.7~~;;:~:·::~;;;;~~:~:~~-:~:::~:~d~::.:~~~~~!;:,::~:::~~.:.~I:~h:~·~':~""z 
iM~l•i •-0111dboo-d.-,....n,. 1hr f"'1tM' ' tw...n!l'ltw " '""''"'''"'' "l•"<h'" "hGOU f'RO Rrquoru IM\.i nd,..,..t'...,' ' " ~ 

G,_ \I ES PACK I 1Au1lablc (C!f all computfl""t Price: SIJ.Q~ C;.nC'1lf Sllt.Q~ O " • fll< 
(,A'4fS r"c"' I ...... , ... " . ,,.... cl•• O< <°"'pvlf'F ··- ..1111.Ac KJ.tio CK I L ' ' 'R lA:'-Ut.:~ . CRA I'"' ll<Ot .... HAt l 
<;\4,lfCH•...t""".-lh,.....,.l",.h.... b#..,.c...,.brrdu.tn"""' l"'.,. r>'''""1' '""'l" r",.. '"'""-J!"'J 1 ...... • • 1 0' 1..d..~~ll\
.,.,....,....t"" . ,....,.r.,.,.1>, .,.,. _ thu ,...,n,,,.,.., " '""""' thr po i< "I••• 1... ot... n \ ' ' ACO"ll'• n .,...• n lHt...\ lKJ.\C K 

GA \t ES PACK II IA11/lablt r,or .:tH <"•'mrotrof P rier. St.&,9~ Cr"C"1 1C' S I ~ 1,1!1 Ot•\.~ttr 
C,.\ "tl ~ P"CK II ""lvc!r. rh.r t•m.., t M:Al\" I J(; llT' JOT111 .\( I V•UIJ t .. lY Lii I . U.' \!PU' • ...t ' " '""" .\• " ''" 

(;,o\"tl.S l'AC"i I •II lllr tt•tnn .,........,..d •• , ....., ,.,.,.,.,.'" •"d •tr , .. Ll.rdltn"' • ,.... ,,,. \•n11 "' '" l"'''it11l ~· l1 • ni ­

U\'l'IACO:o-4lr • '"' '""" f•l l HA/V UGH T-. 

"""" pa11 Slf lfS " ' """ ' ~ tw"' 1ir-<l1Jf am •hH ~- ut1 bw\ • OYl'IJ\COMJ' ce>llrNkwl fnt j"' ' Sl4 lf ~1 


\100~ P ROBE 1Auil1hlc ftlt ;i ll comf!lHfr~ ' Price : Sl~.93 Cu~tll C' S l fi .1.15 IJ i,1.c ttr 
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,.qul'l. . i..111 111 r.p• tnllr., 10 .,. • ...,. .. ...,d pt<W<"•I,... "'\ • 1• 9" • '"' ""t J \ m mntr "' pncf' l tw r'1f0',.•,.J• • •••l• bl,. 111 
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1..rt .. j .., ·c•uo,...,. I l lnw~ •nd 1hu~ 1h,..,.,.~ .. • tl<l•ct• y,,.. rn•v • lo.t• 1f'tord !hf' COl!IPk•• con!fnl • ol • t<tftlmllfll( • lttlf'I • 
,...,11 n .-,ddtllt>n• ll• . rr..,t • IT't• .,,.,, ,. ,. ,., llA.,lt I UM TRA "i '"" m•1 .... hl!lh otf.h..,. 11 •1"1 lh• •llf't"WI tr •I •elm" 
•l><ll•t" ' "upl•,.J•J~ , ,. """' ' '"' ', 111r p111•1 ftl• lt. H\41 tfwo At • ll,. '"'\ ' "'"" 1u'"~""I , ,,.., .\t•• I HASIC ll"'f'•"" m•~ 
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P,\\ rll.'t pnnl • c~lr.._• an4e<>n1p•lr~ ltw1.-q1111 Pd~"'' "-l•lr .,,dlnc,.! loo ..... fo1wp111 IUI , ,.pJ.,. ..,.., 1'"'J'•• 
rn<'thoc! J m..,bP....,rl,. . uJ..~ c-1u >0ftnt •...,C o.,bu•• l•on n.,. , .,.,,...,...inplf' op!K>fl ~ lofp.o\Pf"''°'°" •nd•~ 
. 1..,...,. t... ,..,... In •nv ~ .....t. .. . 1 ..... P•'\VI I\ I ltM'l.0..• ,...._,, rothr• '"•""'"''"nd r.,m.... n.tr•ft •I• ., ,.u dnt-n11..d 
.-11h • 200 p.-g• ,...,,,..i nw nt..,._, ....\b.- '""h.••rd "'""' ...~ f..t n o . • ...i thAt p.\Mt"' tu n •;opi.....t ,., '"'" 
""'" "'" 111urh•.... 

S ll OPl'I NG LIST t A1 :m 0 111)) Prict: S I:' . ~!' C•HtllC S lf<.o,lj lll\ ~Cllf 
'l lC Wt'l"'('i U ... I Un•n !ftlutm•I""''"' " "'" " '"" r>u1rh•"' • I th• ...P••m•1 k•I H"'"''''"1'<'""1 •h<<Oflln., 11 •111 r•mlnd 
•w•tl •ll1h.. 1h•"7''""m11h1-...i . .. d1hf .. d••l'l•vl"'""'lo(lon•llvp11"n\•"' ' '"'··Pl"""ll'"'-.i1t... .,,1.1t.,.., ,'\dd111t 
d1l•l"'1(h•"l•""1•nd•l"•"•Qd•l • "\"'\t••\' H..,.• • oth l bM 

T A X O Pl IM17 ER IA1a il.lblc for 1111 n1m11u1cnt l' rlcc: S,Y.O~ Di • l t ll t 
f h,. lAX O l•fl \ lllf. H "•n • • ~y· l l>-u .,., ......,.,.,.,.,.,.,,.d wh...,,. 1..r t.. .011 .. .. hi.rh pm..~~•''"'' '""'"'"' m• •n• t,,.

""""""'f'•''°"''"'"""' '•• •'1•1,.,1... 1h .. pu'iJ1•m• • d•01,..,.d1::.pr~idt' • QUIO:'. "• ntl •'<n\d•1• f'nh \ lnc:u-1•• " 
O>fr•P,.•d bv •II '" mHhod~ hf''I"'" ' ,,..,• ., .. • •f'••!Jlng m,..,.,,.,.. •"d •""' " "' ' mi"'"'""' lu/ Th.-,.,.., fft•\ 

•mm..W•l•I~ nbwr.• tlw In d fl'CI ul rmw,.l f1n • "' •• I""""'""'' TA 'I: 0 .. l l"tll l R h•• b.-• n lho,,nuyhl1 l11ld 1...1,. d "' 
l r A t<tf1t•• •nd(om" '""':>~''"••Th,.._ . ,..,,., , I•• •• bl,. • In'" d•1• hln l A)( O l'l1 '41Zf H I• t.- • ot..d<Wt1hl• ' 

~1 0C K \I A STE R S TOC K PlO l 1A rrlc .& lt l\ 1 Pritt: S!'Q. Q~ Oi, ~cnc 
floto .. • l\ill•ft•T\. ..fd UOf~ fl"'n lolK>m.....,..,_,,, ,. ftd •'I•)\•\ .. •\,'"!ft 1rn1·• •1 • "' '"' "'do"" UJ' IOlt\.11\ \ lot '- • fft.-y 

1.,,,., 4,. ,., ,,.,d Vow mr. ruOl'dl'f« •• , .,..,..,.,. ""'"'"' ' •h..1• HOl. q11••t"'"'"'" "'f ' "ndd»IJ oftdt "•"""''"''" 
k""I ,.,.,., ,,.,.,. "''"" r L • ., .,,. , ,.,4UJ ' A I' "'S.UlrtQl •..J "t f.l Hf' 't'• u In• \ p4oltt11KLS1•h• P•'< .. h"i"'\ nf •~ 
•to~ L ••• '"' ' - <H....r. Ii- "'th.. •...,.,.. , f' " t1 l•.l1t1 ••'- ~l t... ,.,.l.,.!Pd •I . ... 1.- C• "'"'' 1-.p&..1,. • Hh 
hl'N'M '" ""...,, •-1.-.c1- •nd , • ..,.... fl&.., " "• ..-.o...t • •i.. ..11 ,. 

lU R :\ Kl'' A ND \ t E N t A11r1 unl)J Prkc: s 1 · . 1t1~ Dh ~r uc 
TUKSKl.V h • 1111111\ Pl l>Sf• "' . h.rh ""'-• \Clll tQt "..i ' .-u1flb.Mt -n11v,.dh.\.,.1 ro u .t•l\ '•mi:H\I k-.1 ...... '"" 
f l»C"iKLV. load,.... "'°''..... d""'"" ''" ... i;.. ...!dill•" . ..d ......n ' "" """' '' 'n... TL H"iKLVd1J.... .. .. .. 1 ... , ..... .... 
..lfh bOS 2.0 i nd lncl.O..• ••wuhrt l""l ••m. Mt NtJ ML"i U h•h 1hr ro;onl • n• • nl ,.,.. ..,, d1o1t... 11.. .-tph.b.-1loLI\. . ,..1 
po>1m11t 11'1f' runrmis of'"" BAS IC JO"'ll'""'"" ,,.,. dl •Ll'll,. II\ '1.'P•"1f • t1n,i .. 1.n TUR"iKt. V •n~ ML NU p11,..id• \.,,.. 
•nlh I~ .-bJll\' le> ' """""' IM'''W'•"' - \OU r dh\.•n• lt\I ..mph,• '"'""'!I Oft eh.- cnmpur .. r • n.d ~IM•"l!I" ... ,.1,. i.. .,... 

STOC K.A I D IA1:1ri onl~ I Price: S!9 .Q ~ 01\~tll r 
~ T OCKAIU fl•.,•ld,., • pg11 .rtul "1 QI ! (Miit im \!UC ~ m•tlt.• 1 " "•l\ •I• W11 h STOl. KAI U \'"'"" d,.pl•~ 11(11111 •nd 
llfu" r t..H• , • •• • II • • h• •1h••h 11 111\r,..,ll• l«H Vou< • n "'"'"•ml11P lortg l•rm m00.1"1J "'~U f'" l • f\d<>'l·b•l • nt • 
'°"""'" ' '" •1 w1,., STOC KAJU .u.,.., ,,,., 1.. '""'"' ••••1\ d• t• -. 11h 11•1na1 .. d1 • t.... n .. ' """"' , •11•b1li1'. ol 21~ '1•••, 1'1 
" '" h lnr lud,.d • •• UUf lt. dhukftfl • rod •rl1 1 • <lju•ff.,,.nl r•p• bll l" • A'"" 1,.01,...i."l.t l f>M ~ •!I'"' 

N ' ' I NIJ I X tAuu i onl~ I l'r k c: S l lJ .11 ~ Di•~cllt 

,, L..,111.A h • n 1mpfflw"'"'" "'" "' "'" ft•• "•O.- Int " """II trtol"".n'f •nd phot l l"'!I ,..,. ' 'ur t.. '"" ""'" "•"It" 
.,.,,,..,.. •• ,.,., Tlwcl• ll\• d.Al•ll ••!.-d 1... l...troll,..,,...,"''"'"'ndt •, .d••ntr• .S.-.low-•. --.hith• "1td,.,... i.,.. , 
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... ...,. . ,..,. .,,, '~ '" ' "' " ...c,.•Uf\ '" - Ml HOMA(.I ( 11 ,._ t .. ,.,. "'""'" ln1Ul• t..d t... 1hr """' ,,.q1111"'4 In , ,.,., , 

tt11Pfwc• i"'•9'"••Uh \"lllf...,,.pu"•• "'4 1C HO "ti\(,I( • 1'ld'"l"'t1­
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ORDERING INFORMATION 
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DYNACOMP, Inc. (Dep1. E> 
1427 Monroe Avenue 

Rochester. New York 14618 
2.i 	hour mcssBgc rrnd order phone: (7 16) ·"'42·8731 

Toll free order phones: (800) 828·6172 
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EDUCATIUN 
llODGJ; PODGl iArtrtlc .&S K o nl) I Pr ier . J f.U .5 Canctlf' 51 8 .9.5 O h l. tile 

l.r1 ttOOGI N xx.t br - d"'ld" ' ••Mhr• p,,.,...., •ft'\ \..-..· - _ , Ai ~I.. ,,,,.I ••wll 111 • Coa..r...,1 • "4 lollllt \I... 
,..~,,..- ,,.u ,0'4 to1M lt11.. , ,., .,.....,.,,,. ,..,. ,+..o..... t.. .-..• Th.- pmt•• M·• • • f"'lif'"•.fn4o<...S-nd • •,.•.S..11Nt.­
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Tl:.AC H E R'S AIDE I A ml 1nlS P l; T oa l}) 
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...t.1nocuon ...... ,~.,.. of •• ,,, ...,i.......t. o fdiflk11hv Thrw-crif\d,....." '--.l'u ot-1u~.clo!Ollprob&..nnm 1d1.Kb1h• 

wvdo.fl1 ,.9V1w 1n•..d """"'.,.. 1t...r....1..,,.,"•Ml.,_ rt... ••lwncal . ,.. .. ,. , ~"' '""' ....,,th•nd ~... Sn..,-.al 
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'"'•'"'' " ol 1twdhl•k., .....t .. "• • "'• 1 1t...~ ...ftddt~ •"'°" "f"P''•"hf>d l~•\Wd •'-'l • i lh 1lwurn.aindf'r1nOT"dl'•lo
d•••"" o..,,,..,,.,,.,, th"' pu•ndlltP bV ., hl<"lh• 1•in• lndf'r" dr"• rd °''"ll t FACUJ_K ... AIDt: +•""' "'"'' '""• df ;f l but 
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STATISTICS and ENGINEERING 
DI G ITA i. F ll. r lR IAu lla hl t fo r • 11 rom r uw, 1 l'r kf': S)Q ,Q ~ C n•cnc U ).9 .5 lli• t..c u c 

lllGllAI I ll lU<• 1•1 nm1,. .. h•"•Ju d•l• p1ocn•l111J1ffl9l• n• • hlrh p• ltntl • lkrvwr lu dn'tttt hl• o1" n lll1.r N,, 1,.tn 
<>• rh<161. ,.h om •nlfft11.,. l lL1 H tmnn l n1hrnph(l1d1'"9"mod" 1t..-~1 1)f'o l l hf' lt~,..ftf\ l< •tu l.. r lunr1mniu.?fC1fll'd 
~du•c1h,• '""'"""I Pfl'"" •""'' 1tw dttir•d l1hf'• ' """ In /hP m•nu mod .. . ldu l 1 .... P• H , hlth ~· u •lid b• todp.au 
1u,.,. m• yhf' ""Pf"'"'"''"ll '"'•"' '"ll"'<J1m .-c(o1d1nt 10 1i...nuntbt 1 ulp(lt11l1 uw d lfrlllO'f'•lc• l• llnn Thl>w fi!1 ..,.~ 
""'~ D(MtOll•ll~ • l•t> b.. •-lwil • Uh • l l•1>ni"!lll l...ctio" ln "4dulnn. "'ul!1·Wagoi K1111rtwrot1hl.tt .. r ~ ••11IH'wlf'c1f'd 
f t .cvr,.• OllDIGlt AJ fl l l l..H1.... lud• plo110..1 t•l l ..... d •u bt>l11 n • ...S • ltr • lolt •tl t14 ••'" •" •• 61.,.t.vftt lhf'c........,, lih ... 
iu..'KI-• lrt l"" ;"'~ . , ,. ,._... ...., ..1 d•l.I , _ ..,. ,,..,,..,.i • nd .0.1 • ..,. pnoe• du1.. • 
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FOU R IF R A "'l A U Z LR I uil1bl' fot •II co"npu1cn l Prlcr Sl \ol . lil~ CaHttU S ~J .Q~ l) i. t..rH r 
u .. ,. 1h" p<"t'" "''" "",.._'h.-ho.. q .... ..-~ , prctr • olL1-••Jdou ••- ........ l· ltwJ1"'''""' l'•'"',... " "'""""'"'w-• ll"" 
•ndpl11C11..,ul1h'"1"P"1 ..1 • .....i,,., ,.11, Pr AC l lll'. • l • POLlf'• O-• ..,.lo.od,.lhr • ...-h.-••• 11l1 o"'Pli.•1..dp.o1!fn10i'l t lfCh 
... ld••• ;i..c ..- .................. . ,..,.,.. . .... t... ........ . 

T FA IT r9 n,fcr Function Anal} tf'r ) Pntc: 5 19.0~ SH.q~ Dis1'r ur 
Thi• '' • •(Wr..1 .... 11 ..., .. P•t \.•9" •hlch tn • \ U "W'd 10 f'• • lu• t• ,..,. l••n•ln N11t UGn• °' '"'"'""'' ""' h h hi-h 
• mlflol1,. ,. " "" 1111.., boo.> '"' ""''"1"! th .. h rMpoo'-t' 10 p11\,,.d 1np11h Tr Ai• • m• lt>• "'odtfic• t ln" .,1 FOURIER 
,t,, 'li,\LVZf"H • nd un1•l11• •n ,...,,;,."',o,..-ori,.nt• d dttobrol ,,..,,., lf>t·h ..1UO"n•\ pl1tl •••~II•• d• t • "dlllft! l n111t..,, 
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No matter which language is being taught, in 
introducing programming to s tudents we gener­
ally use a few simple commands, control struc­
tures for iteration, conditionals, branching and 
modules, and onJy the simplesr(if any) data struc­
tures. These are the elements we would expect to 
make up a simplified language. 

The third activity of programming is testing 
and debugging. Beginners often suffer a great deal 
of frustration in finding and correcting errors. 
Some programming languages facilitate debug­
ging by such things as catching syntax errors as 
the program is entered and allowing the program 
to be run one step at a time so it can be analyzed 
carefully. Languages designed to introduce pro­
gramming should contain such debugging aids. 

Kidstuff and Karel the Robot provi.de simple 
languages so students can learn programming 
fundamentals with a minimal amount of frustra­
tion and delay. They can help students master 
recommended principles of program design while 
making the coding and debugging stages as pain­
less as possible. 

Kidstuff 
Kidstuff, by Thomas R. Smith, is suitable for chil­
dren as young as first or second grades. It is also 
appropriate as an easy introduction to program­
ming for older children. Kidstuff operates on PET 
computers, and a version for Commodore 64 com­
puters is being developed. 

The commands of the Kid stuff language let 
children write programs to create pictures on the 
computer screen and play music. The language 
itself is a mix of turtle graphics-like commands 
(e.g., OF for draw forward, TR for turn right), 
modules like those in Logo, branches and loops 
similar to those of BASIC, a command to use any 
of the PET graphics symbols, a music command, 
and special features to aid debugging. 

This sounds like a mish-mash, ·but it has been 
blended into a coherent teaching tool. A particu­
larly good feature of the Kidstuff package is the 
manual, which contains 13 tutorial lessons, dem­
onstration programs, and suggested projects . The 
Kidstuff language and manual make it possible for 
all teachers to introduce programming to their 
students. The manual can be an extremely valu­
able aid for teachers who are not themselves 
knowledgeable about programming. 

The commands of the Kidstuff language are: 
OF - draw forward 
JF - jump forward without drawing 
TR- turn right 90 degrees 
TL - turn left 90 degrees 
P - select a symbol for drawing (any letter, 
number, or PET graphics symbol can be used) 
B# - play a note of a specitied pitch and 
duration 
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There are also two control elements similar to 
GOTO branches and FOR/NEXT loops in BASIC, 
as well as two simple variables, X and Y. 

In addition, Kidstuff lets you " teach" the com­
puter new commands. For example, you can tell 
the computer how to draw a square of size 5: 

TO SQUARE 
BL [begin a loopI 
OF 5 [draw forward 5 steps I 
TR [turn right 90 degree.s] 
RL 4 [repeat the loop 4 times) 

Once this is entered, SQUARE can be used just 
like any of the built-in commands. This capability, 
similar to the use of procedures in Logo, encour­
ages modular programming. 

Kidstuff has several features to facilitate de­
bugging. First, syntax errors are caught as the 
program is entered, and friendly, clear error mes­
sages are given. It's much easier for children to 
deal with an error message which says "OOPS! 
THE COMPUTER DOESN'T UNDERSTAND" or 
"OOPS, LINE NUMBER ERROR" than messages 
such as "SYNTAX ERROR" or "ERROR 112" 
found in other languages. 

Also, Kidstuff has a WALK option which tells 
the computer to follow the instructions in the 
program one at a time. When walking, the com­
puter displays an instruction, follows it, and then 
waits for the child to press the SPACE BAR before 
going on to the next instruction . This option, s in1i­
lar to TRACE or STEP options in ome vers ions of 
other languages, is very valuable for helping chil­
dren analyze their programs and find bugs. 

This simple language (I have described C11l of 
it) can introduce children to most of the funda­
mental concepts of programming. The only main 
concept missing is that there are no conditional 
(IF-THEN) commands. 

Kirlstuff is not a powerfu I language. It is very 
limited in the number of variables, loops, and 
new commands possible. However, these limits 
do not distract from its intended purpose. Once 
children find the limits of Kidstuff constraining, 
they are ready to go on to learn BASIC or Logo. 
Having mastered Kidstuff first , they will find it 
easier to learn other languages. 

Karel The Robot 
Karel the Robot, by Richard E. Pattis, is designed 
for high school and college students. It teaches 
concepts of structured programming and can serve 
as an excellent bridge to learning Pascal, a lan­
guage now taught in many colleges and unive r­
sities and becoming increasingly popular in high 
schools. There is a book about Karel the Robot' s 
language and a "simulator" for Apple 11 computers 
that lets you explore the language. 

http:provi.de


Karel the Robot's world consists of a grid of 
streets and avenues, wa lls which block Karel's 
paths, and beepers which Karel can pickup, carry, 
and place on street corners. Karel, like all well-be­
haved robots, obeys simple commands. These 
are: 

MOVE - go forward 1 block 
TURNLEFT - pivot 90 degrees to the left 
PICKBEEPER - pick up a beeper 
PUTBEEPER - put a beeper on a corner 
TURNOFF - end the program 

In addition, Karel's language contains control 
elements for repeating instructi.ons (the Pascal 
ITERATE-TIMES and WHILE-DO commands), 
conditional tests (IF-THEN-ELSE), and grouping 
instructions into blocks (BEGIN/END). It also lets 
you define new instructions. These are some of 
the most important elements of Pascal, and Karel's 
language also uses Pascal-like syntax. 

The Karel the Robot book contains six chapters 
which present Karel's world and language with 
example programs, suggested problems, and 
valuable information about good programming 
practices. The book is very well done and can be 
used without the simulator. However, the 
simulator adds a great deal. 

The Karel simulator has a number of excellent 
features. After you enter your program, it is 
checked for syntax errors, and useful diagnostic 
messages are given. There is even a spelling check 
routine - for example, if you type "MIVE" the 
computer will display a message saying "I AS­
SUME YOU MEAN MOVE". Once your program 
is syntactically correct, you can create the world 
in which you want Karel to run your program. 

You assign Karel a starting location and 
specify the locations of walls and beepers. You 
then have many options as to how to run the pro­
gram. For example, you can select high, medium, 
or low speed, and you can have Karel leave a trail 
as he moves. Karel's world is stark, with Karel 
looking like an arrowhead on the screen. But 
watching Karel move clearly shows how your 
program operates. 

A "monitor mode" option is an extremely 
valuable learning aid. In this mode, you can con­
trol exactly how Karel proceeds through your 
program. You can tell Karel how many steps to 
execute; he does so and then pauses for your next 
command. At any point you can tell Karel to run 
the program in reverse, display each command as 
it is executed, run the program until reaching a 
specified command, and use other options which 
make it easy to analyze and debug programs. 

Karel the Robot is a well-designed, gentle in­
troduction to programming, as well as a solid 
stepping-stone for people interested in learning 
Pascal. 

Course disks, which contain solutions to all 
the problems in the Karel book, are available for 
$150. The Karel the Robot book, published by John 
Wiley and Sons, is also available separately. 

Kid stuff Karel The Robot 
Thomas R. S111ilh Cyberfro11ics 
P.O. Box 345 999 Mo1111/ Kemble Ave. 

Dedha111, MA 02026 Mvrrislow11 , NJ 07960 

$59.95 cassette $85 

$69.95 disk (i11cl11di11g backup) 


MEMOREX 
FLUIBU DISCS 
WE Will NOT BE UNDER­
SOLI>fl Call Free (800)2354137 
for prices and information. Dealer 
inquiries invited and C.O.D.'s 
accepted 

PACIFIC 
EXCHANGES 
100 Foothill Blvd . 
San Luis Obispo. CA 
93401 . In Cal. call 
(800) 592-5935 or 
(805) 543· 1037 

Ol(IDATA PRINTERS 
·MICROLINE 80, 82A, OR 83A 

FOR 

COMMODORE64:: 
commodore VIC-20 

-'• ~ -

DEALERS INQUIRIES ENCOURAGED 

Ol(IDATA 
robec,inc. 

ROUTE 309 al SWARTLEY ROAD 
LINE LEXINGTON , PA 18932 

(215) 8 2 2-0700 
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Micros With The Handicapped 

Susan Semancik & C. Marshall Curtis 

Developing A 

Communications Program 


This is Pnrl 3 of n series of co/1111111 s to help the hn11di­
cnppcd co1111111111icnte. The progrn 111 is for the Apple, 
PET, n11d VIC. 

The following outline shows the progres we've 
made so fa r in developing a, program to help non­
verbal, motor impaired individuals in their com­
munication needs: 

I. Introduction (COMPUTE!, April 1982) 
II. Menu etup (COMPUTE!, June 1982) 
III . Selection process 

A. Menu selection 
1. Menu storage 

a. Subscripted variables 
b. DAT A li sts 
c. Screen va lues 
d. Peripheral devices 
e. Memory blocks 

2. Mu ltiple menus 
a. Access 
b . Display 

Selection Of Menu 
, 

Example 9 uses subscripted va riables and adds 
lines to the programs of Example 8 (June, 1982) in 
order to display a chosen en try of the menu at the 
top of the screen. The user indicates an entry by 
giving its menu row number and column number 
(menu row numbers sta rt at one and increase 
from top to bottom, and menu column numbers 
start at one and increase from left to ri ght). 

In general, the following changes to Example 
8 will produce Example 9: change lines 5, 25, 70, 
and 130: and add lines 300, 310, and 360. Also, 
the menu is changed so it will fit on all three com­
puters. Example 9 will wo~k on the VIC if Wis 
changed to 22 in line 20. The Apple computer 
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req uires the following changes. 

10 TEXT: HOME: REM CLEAR TEXT SCREEN 
75 P=S(C) + TP 
95 IF BR=O THEN TP=TP + W:IF TP>39 THEN 

TP=O:REM UPDATE TAB IF LINE ENDS WITH 
NOLF 

300 VTAB 2: INPUT"ROW #,COLUMN #?" 
;RN,CN: REM INPUT ON 2ND LINE 

310 VT AB 1: PRINT M$(RN,CN): REM DESIRED 
MENU ENTRY PRINTED ON TOP LINE 

Since most home computers use memory­
mapped video, when you PRI T characters on 
the computer's di splay screen , these cha rac te rs 
are s tored as screen va lues in a block of memory . 
Usually, changing the values within thi s block of 
memory will change the screen con tent faste r 
than using PRI T commands wil l. 

If you PRI Ta menu to the sc reen from DAT A 
statements, as is done in Exampl 9, you actually 
have the menu stored in memory twice: once with­
in the program storage area of memory, and once 
in the video-mapped area of memory. If you also 
save the menu using subscripted variables, then 
you've increased the memory areas to three, since 
it is now also stored in the variables-storage a rea 
of memory. This can be disastrous if yo ur com­
puter has on ly a sma ll amount of memory and/or 
your program or menu is la rge! 

Entry Selection 
We can eliminate subscripted va riables by using 
the RESTORE statement to pick the words out 
from the program's DATA tatements when we 
need them. This is implemented for the PET and 
VIC computers in Example 10, which lists the 
changes to be made to Exa mple 9. Make the sa me 
changes to the Apple version of E ample 9, along 
with the following change: 

350 READ M$: VTAB 1: PRINT M$: REM DESIRED 
MENU ENTRY PRINTED ON TOP LINE 



Th is program also allows an entry to be 
selected by its menu row and column numbers 
and displayed at the top of the screen. The ad ­
vantage here is that no ex tra memory is required 
to store the entries as would be needed by using 
subscripted variables . The d isadva ntage is tha t no 
other DATA s ta tements ca n be read in the program 
without careful checking on where the RESTORE 
and rereading have left the DAT A pointers. 

Note that previous non-menu DATA entries 
are bypassed in line 310 of Example 10. lf the re 
had been any non-menu DATA entries needed 
after the menu selection, we would ha ve had to 
read .th rough the rest of the men.u to get to the 
right DATA s tatement after it. (Some computers 
don' t have this problem, since their ex tended 
BASIC allows restoration to a particular DATA 
statement.) 

An alternative to the use of the RESTORE 
s ta tement and its possible DATA pointer problem 
is to pick the se lected menu entries from the video­
mapped area of memory. Thi s w ill , however, 
cause loss of program mobility between different 
home computers, since thi s area of memory is not 
a s tandardized locati on . This can be seen by 
exa mining the differences between the versions 
of Exa mple 11 , which uses the PEEK sta tement to 
pick up the screen va lues of the selected entry, 
and uses the POKE sta tement to display the entry 
a t the top of the screen . In particular, the VIC 
needs to add the fo llowing lines, the las t of which 
is used to se t the color regis te r for text to be vis ible 
when POKEing the top line of the screen : 

130 SP=7680: P= SP +(SR-1)*W: GOTO 300 
312 CL= PEEK(646): FOR I= 38400 TO 38422: POKE 

l,CL: NEXT I 

The Apple also needs to add the fo llowing lines, 
the las t of which is used to help account for the 
non-linea r mapping of the screen: 

130 SP=1024: GOTO 300 
312 R =SR+ RN-1 + (RN-l )*BR: REM R =SCREEN 

ROW # 
315 P1=SP+128*(R-1)-984*1NT(R/8) + 980*1NT(R/24) 

The DATA statements in Exa mple 11 are used 
only once to initially display the menu . We should 
be able to save this memory space by eliminating 
the DATA s ta tements and entering the menu 
directly to the screen from peripherals, such as 
tape recorders or di sk units. This concept w ill be 
furth e r explored in our next a rticle. 

Example 9: For the PET computer - displays a menu 
by rows from DATA s tatements, and uses subscripted 
va riables to allow a use r to select by menu row and 
column numbers an entry fo r display a t the top of the 
screen . 

5 REM EXAMPLE 9A) PET COMPUTER 
10 PRINT CHR$(147);:REM CLEAR TEXT SCREEN 

20 W=40:RM=6:BR=l:CM=4:BC=l:RI=2:SR=3:SC=l:RE 
M SET MENU PARAMETERS 

25 DIM S(CM) ,L(CM) ,M$ (RM,CM) :S(l)=SC 
30 DATA 3,3,5,8:REM CO LUMN WIDTHS 
35 IF CM=l THEN 50 
38 REM CALCULATE STARTING POSITION OF EACH CO 

LUMN 
40 FOR I=2 TO CM: READ L(I-1) :S(I)=S(I-l)+L(I­

l)+BC:NEXT I:READ L(CM) 
50 IF SR=l THEN 70 
60 FOR X=l TO SR-l:PRINT:NEXT X:REM POSITION ­

CURSOR TO lST ROW OF MENU 
65 LP=S(CM)+L(CM)-l:IF LP>W THEN 200 
70 TP=0:FOR R=l TO RM:FOR C=l TO CM:READ M$:M 

$(R,C)=M$ 
75 P=S(C)-l+TP 
80 PRINT TAB(P);M$;:NEXT C 
90 IF S(CM)+LEN(M$)-l<W THEN PRINT:TP=0:GOT01 

00:REM WRAPAROUND ADVANCES A LINE 
95 IF BR=0 THEN TP=TP+W:IF TP>87 THEN TP=0:RE 

M UPDATE TAB IF LINE ENDS W/NO LF 
100 	 IF BR=0 THEN 120 
110 FOR B=l TO BR:PRINT:NEXT B:REM SKIP BLANK ­

ROWS BETWN COLUMN ENTRIES 
120 NEXT R 
130 GOTO 300 
139 REM ENTER DATA BY ROWS 
140 DATA DR.,IS,COLD,INGEDS12 
145 DATA I,AM,WHEN," AOTFR34" 
150 DATA YOU,ARE,DRINK,.ULHCP56 
155 DATA MOM,EAT,WANT,?MYWKB78 
160 DATA ~AD,NO,TIME,",VJQZX90" 
165 DATA HOT,YES,SLEEP,";$%()'+-" 
200 PRINT "MENU SIZE ERROR!":END 
300 PRINT CHR$(19) :INPUT "ROW I , COLU MN I "; RN 

,CN:REM INPUT ON 2ND LINE 
Jl0 PRINT CHR$(19);M$(RN,CN) :REM DESIRED MENU ­

ENTRY PRINTED ON TOP LINE 
360 GOTO 360:REM DISPLAY ISN'T DISTURBED UNTIL 

USER BREAKS PROGRAM 

Example 10: For the PET computer - changes to Ex. 
9, so RESTORE ca n be used ins tead of subscripted 
va riables. 

25 DIM S(CM) ,L(CM) :S(l)=SC 
70 TP=0:FOR R=l TO RM:FOR C=l TO CM:READ M$ 
310 RESTORE:FOR I=l TO CM:READ N:NEXT !:REM BY 

PASS PREVIOUS DATA 
315 IF RN=l THEN 330:REM BYPASS PREVIOUS MENU ­

ROWS 
320 FOR R=l TO RN-l:FOR C=l TO CM:READ M$:NEXT 

C:NEXT R 
330 IF CN=l THEN 350:REM BYPASS PREVIOUS COLUM 

N ENTRIES 
340 	 FOR C=l .l!'-0 CN-l:READ M$:NEXT C . 
350 READ M$:PRINT CHR$(19);M$:REM DESIRED MENU 

ENTRY PRINTED ON TOP LINE 

Example 11: For the PET computer - changes to 
Ex. 10, so PEEK and POKE ca n be used instead of 
RESTORE. 

129 	 REM SP=STARTING MEMORY AREA FOR SCREEN, P= 
STARTING SCREEN POSITION FOR MENU 

130 	SP=32768:P=SP+(SR-l)*W : GOTO 300 
310 REM Pl=STARTING SCREEN POSITION FOR DESIRE 

D F;NTRY 
315 Pl=P+(RN-l)*W+(RN-l)*BR*W 
320 Pl=Pl+S(CN)-1 
330 REM P2=ENDING SCREEN POSITION FOR DESIRED ­

ENTRY 
340 	 P2=Pl+L(CN)-l 
350 	J=0:FOR I=Pl TO P2:POKE SP+J,PEEK(I) :J=J+l 

:NEXT I 
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Jeon B RogersC0 Unt Eugene, OR 

Personal computers can make any hobby more re­
warding. Here's how a PET contributed to the author's 
bird watching, along with some hints on effective pre­
planning when writing large programs. 

Every year, during a two-week period near Christ­
mas, thousands of bird watchers spend whole 
days surveying all the birds around them. This 
event, the annual Audubon Christmas Bird Count, 
provides large amounts of information about bird 
populations throughout North and Central 
America. 

The first Christmas Bird Count (CBC) was 
held on Christmas Day, 1900, when 27 birders 
noted all the birds they saw during the day. Those 
birders covered 25 different areas, mostly in cities 
in the Northeastern USA. CBC's have been held 
every year since then; currently about 34,000 bir­
ders survey nearly 1360 different count areas each 
year. Results from these CBC's are submitted to 
the National Audubon Society and are published 
in its journal, American Birds. 

In 1979, my teen-aged son and my husband 
decided to establish a CBC in the area near our 
home, Port Orford, Oregon. To initiate a CBC, a 
circular area 15 miles in diameter is chosen, sepa­
rate from an existing CBC area. This circle is then 
subdivi_ded into sections, and a group of people is 
assigned to scour each section, recording every 
bird identified by sight or sound. Each group tal­
lies the birds according to the number of each 
species seen. After the count, the number of dif­
ferent species seen by each party of observers and 
the number of species seen by the total group are 
counted. For CBC's held in 1979, these totals var­
ied from the Atlantic area of the Panama Canal 
Zone with 320 species, to Bethel, Alaska, with 4. 
A reasonable expectation for the Port Orford area 
is 100 to 120. 

Additionally, the observers record the 
number of individual birds of each species seen 
on the count. For some species such as Screech 
Owl, only one individual might be found in the 
whole count area. Others, lil<e the American Robin 
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or the Common Murre, might be tallied in the 
thousands. The main data processing task related 
to a CBC thus is a tabulation of sums of species 
and individuals seen. A count report including 
this information is provided for each participant 
in the count as well as being sent to the National 
Audubon Society. 

Since we wanted an easy-to-read, attractive 
report, and needed to do some simple numerical 
calculations, I concluded that this would be a very 
reasonable task for a microcomputer using BASIC. 
I had available a PET with 8K of memory and cas­
sette for storage, and a CBM printer. We designed 
software that worked successfully for the 1979 
Port Orford CBC and have used the same pro­
grams for CBC's since. 

Designing The Project 
I think that many amateur programmers have a 
bigger problem analyzing the project they've un­
dertaken than they do coding it. Thus, I propose 
to explain how I attacked the problem rather than 
to provide the BASIC code I used. While the code 
might be useful to some people with projects very 
much like mine, the information on problem 
analysis will possibly be helpful to many people 
with a wide variety of interests. 

The first step in working on the project was 
to sit down with my son and find out specifically 
what information he wanted on the output report, 
as well as approximately what he expected it to 
look like. The report would essentially consist of 
a list of the names of birds seen on the count, the 
number of individuals of that species seen by 
each of the parties (people assigned to a sub-area 
of the count circle), and the total seen by the whole 
group. 

In discussing the report, we realized that, 
with little additional work, we could produce a 
field form for use on the count. This is a recording 
sheet listing the birds one might expect to see, 
with spaces for tallying the number of individuals 
of each species seen. Each party has one person 
designated as recorder who keeps track of the 
tallies. On the field form and on the final report, 
birds are listed in phylogenetic order. This is a 
standard order based on evolutionary progres­
~ion, and is used in field guides, ornithological 
research, and scientific documents. 

So the overall task was divided down into 
subtasks: build a bird list, tabulate the results of 
the count, print the report. A basic list of the birds 
one might expect to see in our area, then, was the 
first thing we would need. Having this list on a 
separate file stored on a tape would make it easily 
available for whatever future need we had of it. 

The Master Bird List 
The program to build the list and store it on the 
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4760-021586 240 pg s s11 .gs 

Si xty Challeng ing Problems w ith BASIC 
solution . Learn more by solving problems. 
4410·005180 144 pg s S 8 .50 
Beat the Odd s. M icro simulation of Casino 

t:fb~~O~~ i~~ess ~2aJ ~o9~amble your ~~~i'~ 
Introduct ion to Texas Instrument BASIC . 

;4~o~li:i0~1·;~ ri · 3~~·~g• s11 .g5 

BASIC for Home Computers. A sensible and 

~~~~'.~3~'i,9~nn•ng3361~eg~o BASIC. 5 g ,50 
BASIC.Vol II . Picks up where above book lell 

~~·£~~~~gJgec·;~~a~~r science kno51:~a~ 
Inside BASIC garwes. Teaches lhe reader now 
10 design errot-free 1n terat1vc games.clc 
47g5.00006S 350 pgs.120 Illus $14 ,g5 

BASIC Program s tor Home Financial M an· 
agement. 33 Useful programs for you. 
4690-0665 14 250 pg s. ill us $12.95 

~6~~~h=~~~orr"m~';;6"s~e'Zr~~~~~~e~~ c~i'~~~~ 
:g:g:ggg~g~ ~~; ~~~iref~:rc,~er n :~~ 
4080·000803 For Apple · s2 .g5 
4080·000804 For IBM ' PC S 2 ,g5 
4080·00080S Un iversal BASIC form S 2 .gs 

BASIC for Busine ss . Shows how easy •I 1s 10 
use a computer for general business ta sks 
4795·000080 250 pg s S12 .9S 

A to Z Book of Computer Games. Hereare26 
cxc111ng and 1ns1ruc11ve BASIC game programs 
4800·00106 2 308 pgs.73 Illus. S 7 ,g5 

40 Computer Games. Unbeatable game col · 
lecllon from Kilobaud Micro Magazine 
4g10·000023 $7 ,g5 

The BASIC conversions Handbook For Pet. 
Apple ·.TRS-80 • users. Guide 10 converting 
4410·005534 80 pgs s 7 ,g5 

SINCLAIR Zll ·61 . BOOKS 

Programming the ZX·81 tor Real Applicat· 

~o2n;o~'fu~bP'°'f~:~~ogs;5owab1t11y o~z::~~ 
Making the Most of Your ZX-81 . lnformallon 
on how to wr i te orograms games.tricks.etc 
4725·004188 128 pages s10 .gs 

~~~~a~-~~a~~;~:~ ~~~kCv~~;l~~,,°~~~~mn~~3 
4725·oog524 128 pages sg ,95 

Mastering Machine Code on Your ZX·81 . 
F11st simple engllsh guide lo machine code 
472S·004261 180 pages s12 .g5 

49 Explosive Games for the ZX-81 . Complete 
easy to read game rules and program 1ns1ruc1 
4725·002086 140 pages $1 o ,g5 

Listed Below is just a sample of what we carry. 
DEALER INQUIRIES WELCOME 

NEWVic20™ GAMES 
Directfrom England, JMC is proud to announce 
that we have been appointed the exclusive U.S. 
importer for the following Vic-20 games. 

MINEFIELD.A game for the SK Vic 20. 

:~b~fa8n5c: :~gu~~e~ b~~ret~sr~~~~oad~~v~i~~ 
up injured soldiers- racing the clock.and avoid· 

Ing touching off the buried mines. You can ad· 

just the complexity of the 11ame by choosing to 

play against 25 to 100 mines. 

4002-000001 S15.g8 


MAZE OF DEATH.For SK Vic·20. 

For ages 8 and over You have to travel across 

the screen thru a maze of walls blocking your 

path. Unseen hobgobblens and monsters may 


6~~~u~~ih0e~ ~~0d~J~':r,r;;,T~J~~~i~':1~r~!~~~~ 
to add to your fortune. Full details scrol l on the 
screen when you stan game. 7 skill levels and 
10 sensit1v1ty levels to choose from. 
4002·000002 $15.gB 

SPLOTTER' For 5K V1c·20. 
For ages 8 and over. You control a worm type 
animal that moves ove r the screen to gobble 
up the ugle spots··a race aga inst t ime. If you 
bump into a wall, or turn back on yourself to 
quickly- you LOSE. You choose skill level from 
• t (hardest) to •20(easiest). If you really want 
~~~~3ne crazy, buy him this i~~~~a 

GUZZLER' For SK Vic·20. 

For ages 8 and over. You must pilot you space 

shuttle thru a maze of asteroids to your mother· 

ship. But it you are not careful you will awaken 

!he Guzzler'' s space bouys. You have to reach 

your mothershlp before running out of fuel, 

GOOD LUCK. 

4002·000004 $15.98 


VIC·20' BOOKS 
Understanding Your Vic. Vol 1 . Beginners 

i~~g-=rjmin~4o~ ~h8e ~;-20~. Tip$~ i~~i 
4840·000004 Canette ~upplement$7 , g5 
Compute! '• Fi rst Book of Vic. Collection of 
the best arti cles from Compute' Magazine. 
4105·000007 Fa111g82 s12.g5 

~~~rd~~1:~~ a~l~~~<;;a";a~~l~l :~;;,~~:·~~f~ 
4725-007070 128 pgs,due Fall82 s12 .g5 


IBM' BOOKS 

IBM's... Personal Compute r. Backgrou nd on 


~~ecJ_'g~1 ~~try J~~o ~~~~·;•th eval~~~~~~ 

Using the I BM ~ Personal C:1mputer. A com­
plete nandbook showing w.,a1 11 can do. 
4725·008183 300 pages S12 _g5 

CONFUSED"? No one book may offer all lhe 
answers.we suggest bu ying more than one 
bOok on a subject to get as many different views 
and opm1ons as possible. Books are cheap 11 
you consider the frus1rat1ons they can avert. 

DELUX 8· PAK• For 5K Vic·20. 
Here Is your chance to buy 8 game• on one 
casse tt e tor the price ot one game! You get all 

~~~,~~i 1~~~ow~~re~~~~· ~';Ia~~~ ~:v~~icgj 
enemy tanks. 3 levels of play.Mwe bet you can 't 
win at level 31 
Smaahout. This vers ion of bricks game tests 
skill.not react ion time.plan ahead! 
Blackjack Popular card game '21 ', ii you pract· 
tee long enough maybe you can plan a sys tem 
10 beat Las V~as' 
Logic: You have 12 tries to break the code of 5 
balls in random color seQuence 
Plckupg1me.You have to remove logs tram the 
pile without disturbing any other logs. 
Alarm Clock: Use the Computer as a REAL 
24 hour alarm clock. bet you can't ignore its 
call when the alarm goes off' 
4003·000001 s1g ,98 

ANT RAIDERS• For SK Vic·20 

~~~~~r~~~ t~~ ~~~~~:d~~ 8 765y1gu":~~c~~~~~=
land is littered wilh rocks wi tch make the ants 
change direction of ten. You must shool lhe ants 
before one gets to your door. If you shoot a rock 
1t will divide into more rocks. If you trap all the 
ants, then more will come until you trap all the 
group, then more will come until...we II you get 
the idea....have FUN! 
4003·000003 $15.g8 

MORE GAMES COMING! We are working on 
more Vlc·20'"' gomeswh lch wewlll be importing 
in the near futureM.watch our ads !or details' 

APPLE ' BOOKS 

Apple II '"' Users Gu lde. This guide is the key to 
unlocking the full power of your Apple II. 
4665·000046 385 pg a s15 ,g5 

APPLE'! Collect ion of BASIC programs that 
have been conver1ed to run on the Apple II. 
4665·000068 200 pages. s14 ,g9 
Assembly LanQuage Programm ing for the 
Apple II '". Comprehensive Introduct ion. 
4665·000051 s12 .g5 

Apple· Machine language. A machine lan9· 
uage book tha!'s fun and entertaining. 
45go-000230 2g5 pages/ Illus. S12.g5 

:g!':~~~terc,aac~~~1C t~~f;,Jg1~o~~c1~~8v~;;: 
4760·021862 208 pgs 510 .95 

Apple ~ Programming Exercles. 1 7 Easy 10 
read.easy to use exerc1es including music. 
4g25·0865g8 1g2 pages S 9 .95 

Computer ·source Book' '. Over 2000 books 
programs.and accessories for all mic ro brands 
0001 ·1 g5207 72 pgs $2 .00 ppd . 

-·With ANY order of $50.00 or more you 

can receive a 1983 Computer Calendar 


FREE,··A $ 7.95 VALUE! 
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ATARI TM 

--------------­- ­ - ---------- ­------ ­ ------­---- ­ -­ ----- ­-- ­ - ­

800 48K .. $619 


400 16K.. $259 

410 Recorder . . . . . . . . . . . . . . . . . . S 75 
810 Disk Drive .... •.•.•........ $419 
825 Printer . . . . . . . . . . . . . . . ...... $579 
830 Modem .... ... ... . . .......... S155 
850 In terlace .. ... . ...•. ........ $165 
481 Entertainer ............. . ... .S 79 
482 Educator . S 119 
483 Programmer . . . S 55 
484 Communica tor . . . . . . . . . . .S299 
853 16K Ram . . . . . . . s 75 
The Bookkeeper Kil. .............. $169 


ATARI Software 

CX4104 Mailing List .. . ...........S 19 

CX404 Word Processor . : . . . ...... .~105 

CXL4007 Music Composer . . . .. S 45 

Programming 2 & 3 . . . .. S 22 

Conversallonal Languages . S 45 

CX4018 P1lo1. ..... . . . .S 59 

CX405 Pilot . $ 99 

CXL4003 Assembler Editor . .S 45 

CX8126 Mlcrosofl Basic . . .S 67 

CXL4022 Pac-Man . . .$ 33 

CX8130 Caverns ol Mars . . . S 29 

CXL4020 Cenllpede $ 33 

CXL4006 Super Breakou t . $ 28 

CXL4008 Space Invaders $ 28 

CXL4009 Computer Chess S 28 

CXL4011 Star Raiders . . S 33 

CXL4012 Missile Command .S 28 
CXL4013 Asteroids .. S 28 
The Bookeeper . . . . . . . . . . . . .. .S105 
Home Filing Manager . ... ... . ..... S 36 
Atar i Speed Read ing ... .. S 54 
My First Alphabet . . .S 26 

Business & Utilities 
Visicalc .... . .. . . ... .. ... . . . $169 

Mail Merge . . . . . . . S 20 

Data Perlecl. . . . . .......•. .. .... S 75 

Leiter Perteet . . .... . . •.•. ..•.....$105 

Tex t Wizard ............•.........S 65 

Disk Deteclive . . . .. .......•.....S 20 

Datasm 65 2.0 ....... .... . ..... . $ 59 

F1leManager800 + ....•.. •. .... S 65 

Syn Assembler. .........•........S 34 

Page6 . . : ............... . .. .. ..s 20 

Atari World . . ... . ...•.. .• .• . . . ... S 39 

K·Dos .. . ... ........• . •. . . . . ... S 59 

Mlcropainler .........•.•. •...... S 23 

Color Print . . ......... •... . .... S 27 

Lisp Interpreter . . . . . • . • . • . • . . ... $ 79 

Bishops Square . . . . . ........S 20 

Graph ic Master .........•.•...... $ 27 

Graphic Generator . ... . . .. .... . . . s 17 

Basic Compiler ... . ... • .•. . ......s 65 


Programming Techniques 
Display Lists . . . . . . . $ 17 
Horlz/Verl Sc roll . . s 17 
Page Flipp ing . . ....... .. ... S 17 
Bas ics ol An imat ion $ 17 
Player Missile Graphics . . . .s 24 
Sound ......... .. ........• . .....S 17 
Data Fi les .. . ... S 24 

For Fast Delivery. send certified or cashier 
checks, money orders, or direc t bank wue 
trans fers. Petsonal checks allow 2 to 3 
weeks to clear. Prices reflect a cash dis· 
count only and are subject to change. 
Shipping-Sol/ware (S2.00 Minimum). 
Hardware-call. Foreign inquiries inwted 
- add 15% lor shipping. Nevada residents 
add sales tax. 

NEW LOWER PRICES 

TOP SELLERS 

Atari 
Temple ol Apshal. . .. .• . . . . ... .. .. S 27 Rear Guard .. . .... . .. . .•.•.. . .... S 17 

Raster Blaster . .. . .. .. . •.•.• . .. ..S 20 Lunar Lander .. . . . • . .. ... ..• .. ... S 17 

Apple Pan ic . . . . . .. ..•. . . .... ... .S 20 War . . ..... . .. . .... . . . •. . .......S 17 

Crossf ire . ... . . . . .. .. .. .... ... .. .S ·20 Star Warr ior ........ . •...•. • ..... S 27 

Threshold . . ....... . . • ..• . • . . ... .S 27 Invasion Orion .... . . .. . . ........ .S 17 

Mousekattack ..... • .• ..• . . . • . .. .S 23 Dragon's Eye ... . . . . . ... ... . ..... S 20 

Krazy Shootout ... . • . .. . •.•.•. ... S 34 Crush. Crumble & Chomp . .. . .. .... S 20 

De.ad llne .. . ... .. . .... .. . .. .. ... . $ 34 Jawbreaker .. . ... .. . . . ... . . .....S 20 

Tumble Bugs . ... .. . . . . .. .. . . .... $ 20 Path tinder ................ .. .... $ 23 

Pool 1.5 ..... . . . . . .•. ...•.•.•.... $ 23 Zork I ...... .... ...• ... ..........S 27 

Crypts of Terror ........... . ......S 23 Zork ii ..........................S 27 

Richochet. ........ . .. . ... . .... .. $ t5 Ac lion Quest . ........ . •..•... ·... S 20 

Empire olthe Overmind .....•. . ... S 23 Soflporn Adventure ... . .... .. .. . .. S 20 

Tanktics .. ... . ..................$ 20 Deluxe Invaders ................. . $ 23 

Match Racers . .. . ... . . . . . ..•... . . S 20 Protector . .. ... . ........... . .... S 23 

Wiz & Princess ... ....... .........S 22 Dodge Racer . . . .. ... • .. ....•....S 23 

Mission: Asteroid ................S 17 Chicken . . . ........ . . . ... .....S 23 

All Baba & the Forty Thieves .......S 22 Naulltus ............ . .. . ........S 23 

The Sha tiered Alliance ...... .. .... S 27 Alien Hell ......... • ........•....S 15 

Bug Attack ....... .... . ..........S 20 Mar Tesoro . . . . . . . .. .. .... . ..... S t7 

Canyon Climber ...........• . ..... S 20 Gatacllc Chase ..... • .. .•.•. • . . .. S 20 

Shooting Arcade .. . ......•. . ... .. S 20 Alien Swarm , ....... • ...........S 23 

Pacific Coast Highway .. . ......... $ 20 Intruder . .................•.•....$ 23 

Clowns & Balloons .. .. ... .. ...... S 20 Lords ol Karma . ..... . ... . ....... $ 15 

Ghost Hunter .. . ........ $ 23 8-1 Nuclear Bomber ... . .... . .....S 12 

Preppie . ..... . ....... .•...•... .. $ 20 Rescue at Rigel .. . . .. . ...........S 20 


***SPECIALS OF THE MONTH *** 
ELEPHANT DISKS (BOX) ....... . .. .... . .... ..... . . .... $ 22 

HAYES SMARTMODEM .. . ............... .. . ... .. . ... $209 

MOSAIC 32K RAM . . .. . ... . . ... .... .... .. ... . . . .. . . .. $ 99 

RAM DISK (128K) . ...... . ... . ....... ...... . ......... .. $429 

AMDEK COLOR I MONITOR .... . ...... . . . . . ..... .. .. .. $309 

PERCOM DOUBLE DENSITY DRIVE ..... . .... ... ..... .. $639 

NEC 8023A PRINTER .................... . .. . . .... .... $479 

BASIC A+ .. . .. . . . .. .... ..... .... . ..... . .. ....... .. $ 59 

FLIP N' SORT DISKETIE BOX . ... . ... .. .. . .. . .. . .. . .. . $ 21 


(Holds 50 Diskettes) 
FLIP-SORT CARTRIDGE BOX . . .. .. ... . . . .. . . .... . .. . . . $ 21 

(Holds 10 Atari Computer Cartridges) 
AXIOM GP-100 GRAPHICS PRINTER . . .... . .. . . .... . . ... $299 
AXIOM IMP·4 GRAPHICS PRINTER ... . ......... . . . ..... $499 
MOSAIC 64K RAM .. .. .. ... ........ . .. ... .. .. ......... $179 
BIT 80 COLUMN BOARD ...... . . . . . . ... ........ . ..... $289 
ALL APX SOFTWARE ... .. ....... . ... ..... 15% TO 20% OFF 

Computer Outlet 

Park Place - Upper Level 


1095 E. Twain - (702) 796·0296 

Las Vegas, Nevada 89109 


Call Toll Free 800-634-6766 

We accept Major Credit Cards 


Mon.-Fri. 8 A.M.-6 P. M. 

Sat. 9 A.M.-5 P. M. 


NEW 

Atari 


Automated Simulations 

Upper Reaches ol Apshai (D. C) . ... . S 15 

Curse of Ra (D, C) .... .. ... .... . . S 15 

King Arthur's He ir ID) . . ...•...... S 20 

Escape lrom Vulcan·s Isle (0) . . ... .. S 20 

Crypt ot the Undead ID) . . ... . ... S 20 

The Nightmare (0 ) . . . . ...... .. S 20 

Danger in Drindisti (D , CJ ........ . . $ 15 

Armor Assault (D) . .... .. . . . . . . . .. S 27 

Monster Maze 1cn .. ...... .. .. ... S 27 

Alien Garden (Cn .... . . ..•.•... . . S 27 

Plattermanla (Cn . . . . . .. . ....... S 27 


Broderbund 

David's Midnight Magic (D) .. . .... .S 23 

Track Attack (D) ...... .. ..... ... . . S 20 

Star Blazer (D) ........... . .. . .. . . S 22 

Chopli fler (D) . . . . ....• .. . . ... S 23 

Deadly Secrets (Dl . . . . . ..•...... . S 23 

Stellar Shutt le (D, C) . .. S 20 

Genet ic Drif t (D. CJ . . . . ..... S 20 

Labyrinth (D. C) . .. .. . . ...... S 20 

Serpintine (D) . . .. S 23 

Sea Fox (D) . . . . . . . . . . . . . ....... S 20 


Datasoft 

Spell Wizard (D) ... . ...... . ..... . . S 53 

Sands o l Egypt (D). . . . . .. . ...... .S 27 

O'Riley 's Mine (D. C) ......•.......S 23 

Rosen's Brigade (D. C) ...•.•... .. S 23 

Fathoms Forth (Dl .... . . . .. .S 23 


Gebelli 
Doctor Goodcode's Cavern (Dl .... .S 20 
Flreblrd 1cn . . ... . .. .s 34 
Embargo (CT) . . . . . ... $ 34 

Innovative Design 
Pool 400 (CT) . . . . . . .. .. . .. . . " .$ 27 
Speedway Blast 1cn . . . . . . . . . . . . s 27 

JV Software 
Ghost Encounters (D. C) . " . s 20 

K·Byte 

K-razy Kritters (CT) ... . . ... . . $ 34 

K·Star Patrol 1cn .. . . . . . . .. s 34 

K·Razy Anllks (CT) . .. . . . . .... $ 34 


L & S Computerware 

Crossword Magic (D) . . .... . $ 34 


Lightning Software 

Master Type . . . . . . . . . . . . . . . . ... $ _ 


On-Line 

Frogger (D) . . . . .... .S 23 

Ulysses and The Golden Fleece (D) . . S 23 

Ultima I (D) .... S 27 

Ultima Ii (D) . . .... . . S 39 


Roklan Corp. 

Gori . . . . . . . . .. (D) S27. (CnS30 

Wizard ot Wor .......... (D)S27. 1cns30 

Anti Sub Patrol . ...... . .. (D) S20. (C)S15 


Sentient 

Cyborg (D)..... . . ...... .. ...... S 23 

Gold Ru sh (D) ................... .s 23 


Sirius 

Space Eggs (D) . . . . . .. S 20 

Sneakers (D) . . .... S 20 

Cyclod (D) . . . . . . . . ... S 20 

Snake Byte (0) .. .. ............... S 20 

Bandit s (D) ............. .. •...... S 23 

Way Ou t (D) . . . .... .. .. . . . .......S 27 

Fast Eddy 1cn . .. .........•..... . s 20 

Deadly Duck (CT) . . . . . .. . . .......S 20 

World War I (CT) .......•.. . • ...... S 23 

Bean ie Bopper 1cn .. ... .... . . .. . . S 23 


Strategic Simulations 

Battle ol Shiloh (D. C) . . ... .. S 27 

Tigers in the Snow (D. Ct .......... .S 27 

The Cosmic Balance (D) . . . . .S 27 


Big Five Software 

Miner 2049er(CT). . . . . . . . . S 34 


Bram Inc. 

Attack at EP·CYG-4 ....... (D) S22. (C) $20 




NEW 

ATARI 


Odesta Corporation 

Chess (D) . . . . . . . . . . . . . . . . . . . ... S 45 

Checkers (D)
Odin(D).............. .. .. .. S 34 . 


. . . . . . . . . . . . s 34 


Spectravlsion 

Nexar (CT) .. .. .. .. .. .. .. .. .. .. . S 24 

Cave In (CT) ............ ...... ... S 27 

Number Crunch (CT) ..... ... ...... S 27 

Reaganomics (CT) . . ....... ..... . . S 27 


Spinnaker 

Snooper Troops #1 (D) ............. S 30 

Snooper Troops #2 (D) . . . . .... . ... S 30 

Story Mach ine (D) ............ .... S 23 

Face Maker (D) . . .................S 23 


Swifty Software 

Haunted Hill .... .. ..... (D) S20. (C)S 17 

Tr ivia Trek (D) .. .. .. .. .. .. .. .. .. . S 20 

Dalalink (D) ............. . ..... .. S 27 

Space Shuttl e (D) ... . ....... .. .... S 20 

Jerry White's Music Lessons (D. C) .. $ 20 

Swifty Tach Master ...... (D) $20, (C) $ 17 


Synapse 

Projector II . . ........ . (D) $23. (CT) S 29 

Ch icken .... ..... ... .. (D) S23. (CT) S 29 

Slime ................(D) $23, (CT) S 29 

Shamus .............. (0) $23. (CT) S 29 

Picknick Paranoia .. .. . (D) $23. (CT) S 29 

C laim Jumper ......... (D) $23. (CT) S 25 

Acocalypse (D. Ci . .. .. .. . S 23 

Raptillian (D. C) .. .. .. . .. .. ... S 23 


Tron ix 

Kid Grid (D. C) ............. .. .... $ 20 


Milliken Publishing 

Ali encounter (Face Flash (D. C) .....S 26 

The Jar Game/Chaos (D. C) .. . ...... S 26 

Gulp/Arrow Graphics (D. C) . ....... $ 26 

Golf Class1c /Compubar .... .. .... . S 26 

Frenzy/Flip Flop (D, C) .... . ........ S 26 

Battling Bugs/Concen tration (D. C) .. S 26 


Thorn EMI 

Submarine Commander (CT) . ... ... S 34 

Jumbo Jet Pilo l (CT) . . . S 34 

Soccer (CT) . . . . . .. s 34 

Kickback (CT) .. .. . .. .. . .. .s 34 

Dari s (C) ........................ S 22 

Snooker and Billiards (C) . . . . . . . . . s 22 

Pool (C) .. ...... .......... . ... ... s 22 

Dominoes and Cribbage (C) .. ... . .. s 22 

Humpty Dumpty and Jack and 


Jill (Ci ,. . ...S 22 

Hickory Oickory Dock and Baa 


Baa Black Sheep (C) . . . . . . . . .S 22 

British Heritage Jigsaw 


Puules (C) .. .. .. . .. .. .. .. .. . S 22 

European Scene Jigsaw Puules (C) . S 22 

Owari and Bull and Cow (C) ....... ..S 22 


Avalon Hill 

Andromeda Conquest . .. (D) S16. (C) S 13 

GFS Sorceress ......... (D) S23. (Ci S 2t 

VC (D) ..... . . .... $ 17 

Leg ionna11e (C) . . . . . . . . . . . . S 23 


Datamost 

Pig Pen ID) ........ ............ . S 20 


lnfocom 

Starcross (D) ..... .. s 27 

Zork ill (D) .. ........... ... . ...... S 27 


In-Home Software 

The Guardian of Gorm ... (0) $23. (C)S 20 

Sentinel I .. .. . ...... . (D) S23. (C) S 20 

Baseball ............. (D) S23. (C) s 20 


FRIENDLY SERVICE 

COMMODORE VIC 20 


NEW 

Creative Software Tronix 


Black Hole (CT) . ............ . .... S 36 C.alactic Bl itz (C) .. .. . ..... ... S 17 

Tr ashman (CT) .... ........ .. . .... S 36 Swarm (C) ............. .. . .. ..... S 20 

Astrobl i tz (CT) .... ... .. .. . ... . ... S 36 Sldewinder(C) ....... .... .. ...... S 20 

City Bomber & Minefield (CT) .......S 20 

Apple Panic (CT) .. . ... ....... .... S 36 HES Software 

Chopli fler (CT) . . . . . . . . . . . . . . S 36 VIC Forth (CT) ...... ......... .... S 45 

Serpentine (CT) ..................S 36 H~Moo~T) ....... ........ ..... $29 

Videomania (CT) .....•...........S 36 Turtle Graphics (CT) .... .. ........ S 29 

Terraguard (CT) ....... ..... .. .... S 36 HES Writer (CT) .. .. . .............S 29 


Aggressor (CT) ...................S 29 

Shamus (CT) . . . . . . . . ....... S 29 

Protector (CT) . . ..... ........ .....S 33 

Synthesound (Music Syn thesizer) 


Thorn EMI 

River Rescue (CT) ... .......... . .. S 29 

VIC Music Composer CT) .......... S 29 


(CT) ....... . ............ ...... S 49 

Skier (C) ............ .... ........S 15 


Rescue at Rigel (C) . . .. ......... . S 20 

Maze of Mlkor (C) .....•. ..•.. ... .. S t5 

Tank Wars(C) .......... • . • .• ..... S 15 


Automated Simulations 


Ricochet (C) ....... . ........ $ t5 
 Vic trek (C) .......... . .. ..•. •... .. S 15 

Pinball (C) ..... ............ . ... . . S 13 

Simon (C) ... .... . .. . . .. .... .....S 13 


Monster Maze (CT) ..... . ... . ..... S 27 


Fuel Pirates (C) ........... . ...... S 13 

Sword of Fargoaf . .. . ... .. .... . ... S 27 


Pak Bomber(C) .... ..... .. .......s 13 

Spectravision Laser Blitz (C) ........... . ........ S 15 


Cave In (CT) ..... ................S 27 Tank Trap(C) ....................S 15 

Number Crunch (CT) ............ .. S 27 Concentration (C) .....•..••...... $13 

Reaganomics (CT) ... .... . . . . . .... S 27 Dam Bomber (C) .. . . . . . . .. . .. . . . . . S13 


***SPECIALS OF THE MONTH *** 
SLAGH 24K MEMORY BOARD - VIC 20 . .......... . . $ 145 

VERBATIM DISKS(BOX) .... ............. .. . .... .. $ 27 

HAYES SMARTMODEM 1200 ... . .. .... ... . . .. .... . . $ 519 

WICO TRACKBALL . . . ... . .. .. . ....... ... . ... . . .. .$ 49 

WICO JOYSTICK . . . ..... . .... . ........ .. . . . . . . ... $ 23 

WICO JOYSTICK DELUXE . . . ........ . ... . ......... $ 26 

WICO FAMOUS RED BALL JOYSTICK . ... ... . .. . .. . . $ 24 

CARDCO 6 SLOT EXPANSION MOTHER BOARD .. .. .. $ 79 

CARDCO 3 SLOT EXPANSION MOTHER BOARD ... .. .$ 39 

CARD RITER LIGHT PEN (VIC 20) .. .... . .. . .. . . ... .. $ 29 

POINTMASTER JOYSTICK . .................... ... $ 15 

USI AMBER MONITOR (12 ") . .. ... .. ... ... . .. ...... $ 169 

KIDS AND THE VIC (BOOK) . ... . ... . . .. ..... . . . . . .. $ 18 

KIDS AND THE ATARI (BOOK) . .... .... ... . . . .. . .. .. $ 18 


Computer Outlet 

Park Place - Upper Level 


1095 E. Twain - (702) 796-0296 

Las Vegas, Nevada 89109 


Call Toll Free 800·634·6766 

We accept Major Credit Cards 


Mon.-Fri. 8 A.M.-6 P. M. 

Sat. 9 A.M.-5 P. M. 


(k cammadare 

VIC 20 .... . $179 
VIC 1530Datasette .... . .. ..... . .. S 59 

VIC 1540 Disk Drive . . .... ... . . .. .. $299 

VIC 1525 Graphics printer . ... . .. .. $309 

VIC 1210 3K Memory Expander .. . .. S 34 

VIC 11108K Memory Expander .... . S 52 

VIC 1111 16K Memory Expander . .. . S 92 

VIC 1011 RS 232 Terminal Interface . S 43 

VIC 1211 Super Expander . . . ... ....S 52 

VIC 1212 Programmers Aid Cartridge.$ 45 

VIC 1213 Vicmon Machine Language 


Monitor ..... .............. . . ..S 45 

VL 102 Introduction to Basic 


Programming .. ........... ... .. S 21 

VT 106A Recreation Pack . . ... . .... S 45 

VT 107 A Home Calculation Pack . .. S 45 

VT 164 Programmable Character Set . S 12 

VIC 1600Vlcmodem .............. $ 89 

VIC 1311 Joystick .. ..............S 8 

VIC 1312Game Paddles . . .. ... .... $ 16 

VM Programmers Reference Gu ide . . $ 14 


VIC Software 

Avenger . .......... . . . . . ........ S 23 

Superslol .............•... . ..... S 23 

Super Al ien ............. . . . ... ... S 23 

Jupiter Lander . .. . ... • .•. . • .... .. S 23 

Draw Poker ........ ..... .. .... .. . S 23 

Midnight Drive ... ..... . . . . . . ..... $ 23 

Radar Rat Race ............... .. . S 23 

Raid on Fort Knox .. . .... . .. . . . ... S 23 

Sargon II Chess ............ ......S 29 

Super Smash .. ............... ... S 23 

Cosmic Cruncher ........... ..... S 23 

Gori. . ..........................S 29 

Omega Race . .. .. . . . .•...... . ... S 29 

Money Wars .. ... . .. . ....... . ... . S 23 

Menagerie ....... .... . .. . . ... . .. S 23 

Cosmic Jailbreak : ... . • . ... . .... . S 23 

Clowns .. . ..... ....•. . . . . . . ... .. S 23 

Garden Wars ....................S 23 

Sea Wolf . . ..... .. . .. .... ........ S 23 

Adventureland ........... .... .... S 29 

Pirate Cove . . ................ .. .. S 29 

Mission Impossible . . ..•.......... $ 29 

The Count. ......... .. . ......... . S 29 

Voodoo Ca stle ... .....•.•• ... . ... S 29 

The Sky is Falling ........... .. .. . S 23 

Mole Attack .... ............ ..... S 23 

Bingo Speed Math ......... . • ..... S 23 

Home Babysi tt er .......... ....... S 23 

Visible Solar System ..............S 23 

Personal Finance .......... . . .... S 29 


United Microwave 

Spiders of Mars (CT) ... . .... . ... .. S 34 

Meteor Run (CT) . .......... , ......$ 34 

Amok (C) . .... . ........ .. ....... . S 17 

Alien Blitz (C) . .. .. . ........ . ... ..S 17 

Skymath (C) . ....... . ......... ., . . S 12 

Space Division (C) .....•...... .. .. $ 12 

~uper Hangman(C) .............. . $ 14 

The Al ien (C) ..................... $ 17 

3D Maze (C) ............... .... .. $ 12 

Kosmic Kamikaze (C) ... ..•. . .....S 17 

Sub Chase (C) ............. .. .... S 17 

Amok (CT) .. . ............... ..... S 27 

Renaissance (CT) . . ..•.•... . .. . . . S 34 

Al ien Blitz (CT) . .................. $ 27 

Cloud Burst(CT) ................. $ 27 

Satellites and Meteoriles (CT) .. .... S 34 

Outworfd (CT) ... . .......... .. . . .. $ 34 


...... The Computer Outlet is an 
if . associate of The Computer 
· , Learning Center For Ch//· 

educational technology and can custom· 

©
·-·.,... dum. We are experts in 

1ze educational soltware curriculums for 
school dis tricts. rndividuat schools, or for 
the ch ild at home. PIHse contact us 
about your software and equipment rtt­
quiremenfs and feel free to stop by our 
school in Las Vegas. 

We have one of the world's largest 
educational software 1n~entot1es teatur· 
mg our own Computer Learning C..nter 
software. 

Ten Little Robols (ATARI) . . . ..... $12.95 
Pre·School Malh (ATAR I) ........ . $19.95 



cassette was very simple. 

1. Open the cassette fi le for writing 
2. While there are more birds to go onto the 
list 

2.1 Input a bird name 
2.2 If the name does not have typos 

2.2 .1 Then write the name on the tape 
file ­
2.2.2 Else request re-entering that bird 
name 

3. Close the file 

We'd need to be able to make changes in the list 
when the count result? were being tabulated as 
some unexpected birds would appear, and other 
expected ones would not. 

For creating the field form, however, this list 
would be used directly. We wanted the complete 
form to fit on one page for convenience in the 
field . By reading the whole list into an array in 
memory, then printing the list in two columns, 
one from the beginning of the array and one from 
the midpoint of the array, all the names fit on one 
sheet. 

There was even space for eight unexpected 
birds to be noted on the bottom of the form. To 
divide up the tally space, a row of dashes was 
printed in front of each bird name. The procedure 
was this: 

1. Initialize array space for names 
2. Initialize dash string to correct number of 
dashes 
3. Open name file 
4. Read complete lis t into array 
5. Close name file 
6. Specify format to printer 
7. While more copies of the form are needed 

7.1 For number of birds from one to half of 
total 

7.1.1 Print dash string; bird name 
(counter); dash string; bird name 
(counter+ halfnumber) 

7.2 Print four lines of pairs of double-dash 
strings 

By using the formattin9 capability o~ the ~BM 
printer, it was easy to line up the strings '1:1 even 
rows. This could have been done by padding the 
name strings with blanks so they would be an 
even length, as I did later in this project, doing 
the report. 

Processing The Results 
After the day of the count we were ready to tabu­
late the data that had been collected. The primary 
subtasks of the tabulation and report writing pro­
cess were these: 

1. Get the bird list and edit it 
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2. Input the numbers of species seen by party 
3. Calculate the cross totals and species 
counts 
4. Print the report 
5. Save the data for future use 

Each of these would be divided further. 
The list of names of expected birds was stored 

on a cassette tape, but some of these birds had 
not been found on the count day, while a few 
unexpected others did appear. Using a simple 
editing program, we read in the original list and 
wrote out a new list of all the birds sighted on 
that year's count. The procedure was this : 

1. Initialize an array for the names 
2. Open the master list file 
3. Read names into the array 
4. Close master list file 
5. Open list file for this year 
6. While not at end of list in array 

6.1 Print next name on lis t for user 
6.2 If a new name should be inserted 
before next name 

6.2.1 Then accept input of name to be 
inserted 

Write new name to yea r file 
6.2.2 Else if next name should be kept 

Then write name to year file 
Move to next name 

7. Close the file with this year's li s t 

This procedure deletes birds not seen by simply 
skipping over them and not writing them on the 
current year list file. 

The next step required entering the data on 
sightings of each bird by each party. The input 
mechanism I chose for this portion of the project 
was the READ-DATA combination. With this 
method, the data is specified in the program in 
non-executable statements that look like this: 

2001 DATA 5,0,4,14,6,3,9 

They are read by an executable statement (READ) 
elsewhere in the program. I think of this method 
as attaching a data file onto the end of the program. 
When using a PET, there is a very good reason 
for doing this: the PET screen editor. 

The built-in editor on Commodore computers 
is very flexible and easy to use, not only for cor­
recting typos, but also for duplica ting lines or 
parts of lines. I find that entering a lot of nu':1erical 
data is hard to do accurately, even when usmg a 
number pad. If such data is being input interac­
tively, the user must be asked to confirm each 
item for correctness, making data entry very 
boring. . 

Using the screen editor, however, makes 1t 
relatively painless to get a complete set of correct 



• • • 

data via DATA lines within the program. 
For this project, we needed the number of Bird Count Results 

birds of each species seen by each party. I used 
one DATA statement for a set of three birds, with 
the line numbers of the statements keying back to 
the birds on the list. I then ran the program to 
combine the names from the cassette file with the 
data on the sightings. 

1. Open name file 
2. Initialize array for names 
3. Read in names 
4. Close name file 
5. Open results file on cassette 
6. For birds from 1 to end of list in array do 

6.1 Read a set of data from the sequential 
DATA statements 
6.2 Get the next name from the array 
6.3 Write the name plus the data to the 
results file 

7. Close results file 

By now you have noticed that I write inter­
mediate steps of my processing out to cassette 
files frequently. This is not because I enjoy waiting 
for the tape read and writes. It is my insurance 
against radical loss. I am cautious enough about 
my machine and the perfection of my programs 
that I never want to get too far away from my last 
plateau . Additionally, by dividing the total project 
into chunks, each of the parts did not come up 
against the size limitation of SK memory, while a 
program to do the complete project undoubtedly 
would have. ~ 	812 
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The next step was to actually process the data . 
WESTERN l1EADOWLARKThis cycle, I read each line of data including the 
REDWINGED BLACKBIRDname from the cassette file and processed the 
BRENER'S Bl.ACICBIRDnumbers in it. I then packed it into a string variable 
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cause we found that 25 lines of data, plus a head­
ing, fit nicely on a page for the report. We pro­
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report with five pages of results (see the chart) . 
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After each set of 25 was processed, we printed 
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llONB SPARROW - 17 11was somewhat different because of the totals, but 
l.APLAND LIJNB!lf'Ut - Ill ethe general process was this: 
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c) an eight-element array to count species 
seen by party (count) 

3. Create the heading strings 
4. For the first hundred birds (four sets) do 

4.1 For 25 data lines do 
4.1. l Read a data line (name and eight 
numbers Into seen (party)) 
4.1.2 For each of the eight parties 

4.1 .2.1 If bird seen by the party (not 0) 
Then increment count (part) by 1 

4.1.3 Sum numbers seen across the eight 
parties 
4.1.4 Make strings of the numbers seen 
and the total 
4.1.5 Build a string of the name, number 
strings, total string 
4.1.6 Place this output string in the 
string array 
4.1. 7 Accumulate grand total of num­
bers seen · 

4. 2 For the number of copies of the report 
needed 

4.2.1 Print heading 
4.2.2 Print the set of 25 outpu t lines 

4.3 Write the set of 25 output lines to a fi le 

The process was repeated in a similar manner 
for the last page . Here there were fewer data lines, 
and at the bottom of that page, the total number 
of species seen by each party and the grand total 
of individua ls and of species seen were printed. 

When building the output string, the name 
and number strings were padded with blanks, 
effectively formatting the printed output. BASIC's 
string functions make thi s quite si mple, and 
storing in one s tring array again saves space in 
memory. 

Using these programs, we have been able to 
get reports out to participants within a week of 
the count. We have been pleased with the quality 
and attractiveness of the reports, as well as appre­
ciating the use of our personal computer to make 
another hobby, birding, even more enjoyable. © 

PSST... HEV, SOFTWARE PIRATE! 
So you think you 're good . huh? So you think you 
can crack anything ever protected on any disk. 
anywhere. Ha ! Then just try to decode the secret 
message hidden on th is disk. If you 're the first to 
do it. there 's a $200 reward waitin · for you at 
Concern Enterprises· hideout. Feel lucky? Think 
you 're hot stuff? Go ahead. Try it... 
THE FINAL CHALLENGE .... 
For your 16K + Atari computer with 810 disk drive 
S19 .95 plus S2 .00 postage and handling. Dealer inquiries 
invited CONCOM ENTERPRISES. 2626 W . Touhy 
Avenue. Chicago. IL 60645. USA. 
Members of Concom Enterprises will be :he sole judges 
of who 1s the first to find the secret message. Aaron 
Contorer . president. 
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SOFTWARE LOAN LIBRARY 
Join our un ique VIC -20 users club and get 
unlimited use of our extensive loan library of 
major VIC -20 software. Borrow any program 
for up to one month for only 10% of the list 
pr ice (plus shipping and handling). 

TRY BEFORE YOU BUY 
Software loan fee may be applied to later pur­
chase if you want to keep a loaned program. 

SPECIAL PRICES 
Members also get a free subscription to 
20120, the VIC -20 newsletter, and special 
purchase prices on all VIC -20 hardware and 
software from our huge catalog featur ing all 
major producers. Membership fee only Sl 5 to 
join. plus $10 per year dues (total of S25 first 
year). Call or write for deta iled information. 

~11/0:-
~ -

~~~Go~ 
Rt . 3 Box 309 A 52. Clinton , TN 37716 

To Order Dia l For Technica l Ass1s1ance 
615 -457-5068 615-584-0022 

Aller 6 p m EST and Weekends 

Visa and Mastercard Accepted 
Commodore-64 Support Too! 

COMMODORE USERS 

Join the largest, active Commodore 
users group i~ North America and get-

Access to club Ii brary of over 
3000 free programs. 

Informative club newsletter. 

The latest information about 
the PET, CBM, VIC, Super­
PET and Commodore-64. 

Send $20.00 ($30.00 overseas) for 
Associate Membership to: 

Toronto Pet Users Group 
P.O. Box 100, Station 'S' 

Toronto, Ontario, Canada M5M 4L6 




ATARI BASIC ­ L_,,int by lJ,;ng 
An exceUem book for the beginnet . Many shon programs 
and learning exerc 1M11 . All 1mPQr1ant features of the ATAA I 
computers a'e described ISO'een drawings , special sounds. 
\cevs . paddle! . 1ovs11clts. specialized screen rout ines. gr1phici , 
sound appl1ca1 ions , poeks. pokes. and special stutt) . Al'° 
wgoes1 ions are made that challenge you 10 change and write 

~::#~:tines . 
Games for thl ATARI Computar 
This book desaibes 6dWnced progs"amming techniques like 
player.miuile~aptucs and use of the harctware-fegisten. 
Contains many ready to run orograms in BASIC end one 
called GUNFIGHT in machine tangua~. 
Onlo• #182 

Provr.-nming in 8502 M.cftine ~on your PET+CBM 
2 comp lete Editor/Assemblers (Source code 3 hexdump + 
de$cr1p1 ion plus a ~rful machine language 
(Hexdumpl). 
<>n1« #1111 

How to prop.m your ATARI in 6502 madtlne ........ 
Introduction to mec:hlne t.,..,. for the BASIC Pf'Oll"Wl'I"*' 
O•do• #189 19.95 

lnvo;.,. Writing for Sm•ll Busi.­
This program makes writing invoices easy . Store your 
products in DATA statements w ith order-number, 
description, and price. The program later retrives the 
description and price matching to the entered order­
number. The shipping cost and the discount may be 
calculated automatically depending on the quantity 
ordered or entered manually . The description to the 
program tells you how to change the program and 
adapt it to your own needs. Comes with a couple of 
invoice forms to write your first invoices on to it . 
Order # 7201 cassem V01'1ion 129.95 
Order # 720-0 disk \191'1lon S39.95 

Mail ing Lill 
This menu driven program allows the small business 
man to keep track of vendors and customers. You can 
search for a name or address of a cenain town or for 
an address with a cenain note. 50 addresses are put 
into one file. 
Order # 7212 coSMt19 version 
Order # 7213 disk -•ion 

ln\lento<y Control 
This program is menu dr iven. It gives you the 

. follow ing options: read/ store data, define items, 
entry editing, inventory maintenance Oncoming· 
outgoing). repons. The products are stored with 
inventory number, manufacturer, reorder level, 
present level , code number, descr iption. 
Order # 7214 couette version 
Order # 7215 disk _.,ion 

~roms from Boole # 164 
The programs from book no. 164 on cossette. (Book 
included) 
Order # 7100 

(Bomber. tennis, smart , cannon 

SOFTWARE tN MACHINE LANGUAGE for ATARI 

ATMONA·1 
This is 1 machine language monitor that provides you 
with the most important commands for programming 
in machlne·language . Dlsas5'1mble, dump lhex and 
ASCII), change memory loc:.at ion, block transfer. fill 
memory block, save and load machine-language pro· 
grams, start programs. Printer option via three 
d ifferent interfaces. 
Order # 7022 
Order #7023 
Order # 7024 

ATMONA-2 

canetta version 
disk version 

cortridgo venion 

This Is a trac..r (debugger) that lets you explore the 
ATARI RAM/ROM area. You can stop at previously 
selected address, opcode, or operand. Also very 
valuable in understanding the microprocessor. At 
each stop, all registers of the CPU may be changed. 
Includes ATMONA·1. 
Order # 7049 co-tllt wnlon 
Order # 7()51) disk version 

ATMAS 
for ATARl-800/48k. One of the 

most powerful editor assemblers on the market. 
Versatile ed itor with saolling. Up to 17k of soura!· 
Code. Very last , translates Sk source-code in about 5 
5'1COnds. Source code can be saved on disk or cas5'1tte. 
(Includes ATMONA-1) 
Ordet- # 7099 
Order # 7999 

ATAS 
Same as ATMAS but without maao-capabllity. 
Cassene·based . 
Order # 7098 
Ordtr·# 7998 

32k RAM 
48k RAM 

This wordprocessor is an excellent buy for your 
money. It features screen oriented editing, scrolling, 
string ..arch (even nested!, left and right margin 
justification. Over 30 commands. Text can be saved 
on disk or cassette. 
Order # 7210 
Order # 7216 
Order # 7217 

GUNFIGHT 

canette version 
disk Wll'1ion 

cartridge venion 

This gome (Bk machine-language) needs two joysticks: 
An imation and sound . Two cowboys li!Jit against 
each other. Comes on a boot•ble cassette. 
Ordet- # 7207 S19.95 

FORTH from Elcomp Publishing, Inc. is an extended 
. Flg-Fonh-version, Editor and 1/0 package included . 

Utility package includes decompiler, sector copy ,Hax· 
dump (ASCII), ATARI Filehandling, total gr•phlc 
and sound, joystick program and player missile . 
Extremely powerful! 
Order # 7055 disk 
Flooting point package with trigonometric funct ions 
(O -90° ). 
Order # 7230 disk 
LNrn·FORTH from Elcomp Publl1hl1>11, Inc. 
A subset of Fig-Forth for the beginner. On disk 
(32k RAM) or on cassette (16k RAM) . 
Order # 7053 

PRINTER INTERFACE 
Th i• construction •nicle comes with printed circuit 
board and software. You con u"' the EPSON pr lntor 
without the ATARI printer interface. (Works with 
gameporu 3 and 4) . 
Order # 7211 
RS-232 lntorbce lo< your ATARI 400/800 
Software with connector and construction article. 
Order # 7291 S19.95 

EPROM BURNER for ATARI 400/800 
Works with gomeports. No additional power supply 
needed . Comes compl. assembled with software 
(2716, 2732, 2532). 
Order #7042 S179.00 
EPROM BURNER for ATARI 400/800 KIT 
Printed circuit board Incl. Software and extens ive 
construction article . 
Order#7292 

EPROM BOARD (CARTRIDGE) 
Holds two 4k EPROM112532). EPRDMs not included. 
Order # 7043 129.95 

EPROM BOARD KIT 
Same as above but bare board only w ith description. 
Order # 7224 S14.95 

Now -for your ATARI 400/800 
Allln>IC>Vf •nd Biorythm for ATARI 
Order #7223 
Birth control with the ATARI (Knaus Oginol 
Order # 7222 cass. or di•k 

Books + Softwore for VIC-20 lrequires 3k RAM Exp.) 
# 4870 Wordproa.ssor for VIC-20, Bk RAM S19 .95 
#4883 Mailing List for VIC-20, 16k RAM S14 .95 
# 141 TricksforVICs·TheVICstoryProgr. S9 .95 
# 4880 TIC TAC VIC S9.95 
# 4881 GAMEPACK I (3 Games) S14.95 
#4885 Dual Joystidc Instruction S9.95 
INPUT/OUTPUT Programming with your VIC 
Order # 4886 S9 .95 
#4896 Miniassembler for VIC-20 S19.95 
# 4881 Tennis, Squash, Break S9 .95 
# 4894 Runf lll for VIC S9.95 
Universal Experlmenl9f Boord for the VIC-20 
(Save money with this great board) . Th is board 
plugs right in to the expansion slot of the VIC -20. 
The board contains a large prototyping area for your 
own circuit design and expansion. The construct ion 
anicle shows you how to bu1 1-l y.cur own 3k RAM 
expander and ROM-board . 
Order # 4844 S18.95 
Softw•re for SINCLAIR ZX-81 •nd TIMEX 1000 
#2399 Machine Language Monitor S9.95 
# 2398 Mailing List S19.95 
Programming · In BASIC and mochine l•nguage with 
the ZX-81 (82) or TIMEX 1000. 
Order #1 40 lbook) S9.95 

Books for OSI 
The First Book of Ohio 
The Second Book of Oh io 
The Third Book of Oh io 
The Fourth Book of Oh io 
The Fihh Book of Ohio 

# 151 SK Microsoft BASIC Ref . Man. 
# 152 Expansion Handbook for 6502 and 6802 
# 153 Miaocompu1er Appl. Notes 

Complex Sound Gonention 
New revised applications manual for 
Instruments SN 76477 Complex Sound 
Order # 154 
Smol l Bu1i.- Prognms Order # 156 
Complete listings for the business user. Inventory 
lnvo~ce Writing. Mailing List and much more. Intro: 
duct1on to BusinMs Appl icat ions. 1!4.90 



High Resolution Turtle Graphics 

Connecting The Strobe Pen Plotter To Apple Turtle PILOT 

David D Thornbu'g. Assoc10 e Editor 

There comes a time when most users of turtle 
graphics wish they could get higher resolution 
pictures. than those shown on the display screen. 
The easiest way to accomplish this is to connect 
the computer to a graphic pen plotter. Pen plotters 
have been available for many years, but it is only 
recently that their cost has dropped to the point 
that they are affordable to home computer users. 

Of the various low-price plotters, the Strobe 
Model 100 has a price of under $800 (including 
Apple interface card and software), and has a 
resolution of 0.002 inches in both axes. It uses 
inexpensive fine-point pens from the corner 
drugstore, and plots on plain 8'12 x 11 paper. With 
special pens, it can also plot directly onto plastic 
sheets for overhead transparencies. 

While Strobe provides several application 
packages for various business and other graphic 
applications, the plotter can also be interfaced to 
any program written in Applesoft BASIC. In order 
to use the plotter with your own programs, you 
must first load the printer driver program (sup­
plied). Since this program resides just above mem­
ory location 35071 and is executed with the 
Applesoft CALL command, I have not found a 
way to u e this plotter directly from Logo. Anyone 
who has solved this problem is invited to write 
about it! 

Modify PILOT 
Devout turtlers need not feel depressed, however, 
since the Turtle PILOT language by Alan Poole 
(published in the September 1982 issue of COM­
~UTE!) is written in Applesoft. 

This language system consists of two pro­
grams - an editor for creating PILOT listings, and 
a translator that converts the PILOT program to 
Applesoft and appends the necessary BASIC 
utilities needed to make -everything work prop­
erly. To interface the plotter to the language, one 
needs only to modify two subroutines and add 
one new subroutine to the translator program. To 
keep these programs clear, I will show only the 
changes that are to be made in the program pub­
lished in Poole's original article. If you used dif­
ferent line numbers in your versioA, in order to 
see where you should put them you will have to 
compare these changes with the original listing. 

The modifications to the translator perform 

three tasks: 

1. We must load the plotter driver routine 
and initialize the system. Since the routine 
starting at line 50000 is used at the beginning 
of every translated program, this is where we 
will add these tasks. 
2. We must add plotter commands after the 
~creen d~awing commands so that our plotted 
image will appear at the same time it is being 
dra~rn on t~e scre~n. The screen drawing 
routine begms at lme 55000, so this is where 
we will make these changes. 
3. Finally, we need to add a routine.that scales 
the plot commands for the paper size and 
plotter resolution, sets the pen in the up or 
down position as appropriate, and ships this 
assemblage of data to the plotter for execu­
tion. We will create this routine starting at 
line 56000. 

Because all the changes are in that portion of 
the translator appended to each translated pro­
gram, only one tiny change needs to be made in 
the PILOT programs themselves. As im­
plemented, the command G:GOTO x,y will only 
be executed when the next G:DRAW command is 
given. If you are moving the turtle to a new loction 
X, Y with the pen up, you can execute this on the 
plotter with the sequence: 

G:PEN UP;GOTO X, Y;DRA W O;PEN DOWN 

The function of the ORA W 0 command is to force 
the plotter to carry this motion out before setting 
the pen down. 

Except for the small inconvenience of adding 
the extra DRAW 0 commands after each GOTO, 
any of your existing PILOT turtle graphics pro­
grams will run on the plotter as soon as they have 
been re-translated. I recommend using the original 
translator for making sure the picture fits on the 
screen and otherwise does what you want. Once 
this is done, you can use the modified translator 
(called, for example, TRANSPLOT) to generate 
the BASIC program that will both draw pictures 
on the display and plot them on the plotter at the 
same time. 

To try out the plotter, I entered the following 
PILOT program: 

*SQUIRAL 
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G:CREAL 

C:A=O 

*LABEL 

G:DRAWA 

G:TURN91 

C:A=A+l 

J(A <lOO):*LABEL 

E: 

When this was translated and run, I was able to 
get a beautiful squiral pattern that was devoid of 
the jaggies one gets with a raster display screen. 

As you create pictures of your own, you will 
want to change pen colors every so often in the 
middle of a drawing. An easy way to do this is to 
use the following procedure when you want to 
change colors: 

*QUERY 

T:CHANGE PEN AND PRESS RETURN 

A: 
E: 

This will stop the execution of the program while 
you change pens. When you are ready to start 
plotting again, just press RETURN. 

The following figures are but a small indica­
tion of the pleasures that await those of you who 
want to increase the resolution of your turtle 
graphics. 

The changes to be made in the Translator program 
of Apple Turtle PILOT include: 

1. Set up procedure: 
50000 PRINT CHR$(4);"BLOAD PLOTl.8" 
50002 HIMEM: 35071 
50004 CALL 35081 
50006 DIM Q$(25),QS(31) 
50008 QP = l:QX = O:QY = O:GOSUB 56000:QP = 0 

2. Modify drawing routine: 
55004 GOSUB 56000 
55045 IF QP = l THEN GOSUB 56000 
55060 HPLOT TO QX + 139.0005, -QY + 80.0005: 

GOSUB 56000 

55070 RETURN 


3. Add plotter routine: 
56000 XI= 20*(QX + 137.5):YI = 20 ..(QY + 106.25): 

P%=QP+2 

56010 IF XI< 0 THEN XI= XI+ 65536 

56020 IX%= Xl/256 

56030 POKE 35085,IX% 

56040 IX% = XI-IX% ..256 

56050 POKE 35084,IX% 

56060 IF YI< 0 THEN YI= YI+ 65536 

56070 IY% = Yl/256 

56080 POKE 35087,IY% 

56090 IY% = YI-IY% ..256 

56100 POKE 35086,IY% 

56110 IF P% <0 THEN P% = P% +255 

56120 POKE 35088,P% 

56130 CALL 35072 

56140 RETURN 


Note: If you are extremely picky about plotting 
accuracy, add the line: 

56005 XI= XP1.0007506:YI = Yl*l.0198781 

Any disk that contains programs generated with 
Transplot also needs to have a copy of the Strobe 
program P/otl.8. To copy this program to your 
disk, place any Strobe disk in your Apple and 
enter: 

BLOAD PLOTl.8 

Next, insert your program disk and enter: 

BSA VE PLOT1.8: A$8900,L$6EO 

*IBM·PC **TRS 80-11 ***ATARI 
"Quality Computer Products at Sensible Prices" 

EARTH ATTACKERS 	 19.95 
• Grea1 graphics. quick aclion 
• TRS 80-11, wilh Basic 

UTILITIES 19.95 
• Colleclion ol sohware lools (Prinler selup. hie conversion and more) 
• IBM-PC w11h DOS Basic 

MAIL LIST and LABEL control program 49.95 
• User Fnenclly 
•IBM-PC 

BASIC CROSS REFERENCE 49.95 
• TRS 80-11 wilh Basic 

ATARl-400 48K upgrade kit (introductory offer) 99.95 
• Simp le 1-hour installalion 
• 	 Everylhing you need (excepl soldering iron) 

-=. ~_-_: -=-~ Micro Systems Exchange ­
= = =-- = P.O. Box 4033 -=­=-== ~ -=. Concord. CA94524 ~-l-=..:-=..::-_:....=.=. (415) 355-7130 I I 

•Trademark ••Trademark •••Trademark 
lnternatk>nal Business 	 Tandy ol Alan, 

Machines Corp. Corp. Inc. 
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Again the keyboard is divided 
with a provided blue strip, butApple Educational Games this time the division is in a ver­

Sheila Cory, Chapel Hill, C 

I f you are either a teacher or a 
parent of young children and 


have access to an Apple II+ 

computer with 48K and a disk 

drive, there is some software 

available that you should know 

about. Produced by The Learn­

ing Company, it's specifically 

designed for preschool and 

elementary-school youngsters. 


This review covers three 
· packages of programs. The first, 
Juggles' Rainbow, is designed for 
children aged three to six. The 
second, Bu 111ble Games, is for 
ages four to ten, and the third, 
Bumble Plot, eight to thirteen . All 
three packages are well designed, 
and the sequence of the material 
progresses logica lly. 

Juggles' Rainbow 
Juggles' Rainbow is a welcome 
addition to the small amount of 
good software for the preschool, 
kindergarten, and first grade 
set. Frequently, teachers of very 
young children are left out when 
computers are discussed in fac­
ulty meetings or workshops, 
and feel that there's not much 
tha t can be done with the com­
puter for children who don't yet 
have reading skills. It takes great 
sensiti vi ty to the particular qual­
ities of children of this age to 
produce software tha t is inter­
es ting, challenging without 
being too difficult, and educa­
tionally sound . Juggles' Rainbow 
shows this sensitivity . 

Juggles' Rainbow consists of 
three programs for children, and 
one program for teachers or par­
136 COMPlllll January 1'183 

ents. The children's programs 
are Juggles' Rainbow (the name 
is used for the entire package 
and for one of the programs with­
in the package), Juggles' But­
terfly, and Juggles' Windmill. 
The adults' program, ca lled The 
Big Question Mark, allows the 
setting of options such as 
whether sound should be in­
cluded in the program, whether 
the child should be given picture 
and word or just word clues, 
and gives instructions for di­
viding the keyboard into halves 
and quarters for some of the 
exercises. 

Juggles' Rainbow is de­
signed to reinforce the teaching 
of the concepts of above and below. 
The program divides the 
keyboard into an upper and a 
lower section with a blue strip of 
cardboard that is provided with 
the diskette. A blue line appears 
on the screen. Children find that 
when they depress a key below 
the keyboard divider, a colorful 
vertical line appears below the 
blue screen line, and w hen a key 
is depressed above the keyboard 
divider, a colorful line appea rs 
above the screen line. 

The next segment of this 
program prompts the user to 
depress keys above and below 
the keyboard divider to color in 
outlined bars above and below 
the blue screen line. The third 
segment allows the child to apply 
his skill with above and below to 
create a colorful rainbow . 

Juggles' Butterfly reinforces 
the concepts of left and right . 

tical direction, creating a left and 
right section of the keyboard . 
The program works basica lly the 
same way as Juggles' Rainbow, 
but the final segment allows the 
child to create a marvelous but­
terfly by applying color to the 
right and left sides of the but­
terfly body as keys to the right 
or left of the keyboard divider are 
depressed . 

Juggles' Windmill takes the 
lea rning one step further by 
having the child depress keys 
above (or be low) the horizontal 
keyboard divider and to the left 
(or right) of the vertical divide r. 
The cu lmination of this activity 
is the creation of a windmill that 
would delight a very young 
child . 

Luring our four-year-old 
visitor, Christopher, away from 
his LEGO project to try out these 
programs was difficult, but they 
quickly absorbed -him. This was 
not only hi s firs t opportunity to 
use the progra ms, but was also 
his first time using a computer. 
A good deal of adu lt guidance 
was needed to help him figure 
out vyhat he was supposed to 
do, and to ex tend the learning. 
This program could make idea l 
use of a classroom volunteer or 
older child whose role would be 
to talk through the concepts, 
exclaim over the results, and 
guide the di coveries made using 
the computer. 

One problem Christopher 
had was keeping the cardboard 
keyboard dividers in place. I 
recommend that a piece of heavy 
blue yarn be used instead of the 
cardboard . The yarn could be 



placed between the second and 
third rows of the keyboard, 
rather than over the third row as 
suggested in the manual, and 
the yarn could be securely taped 
in place at each end. A similar 
procedure could be used for the 
vertical keyboard divider. Chris­
topher's interest in the activity 
lasted about ten minutes, giving 
him time to get through Juggles' 
Rainbow and begin Juggles' But­
terfly. His enjoyment of the ac­
tivity was evident when he asked 
me if he could play the rainbow 
game again before he went 
home. 

Bumble Games 
Bumble Games introduces the 
delightful Bumble, who is the 
central character in all of the 
programs in Bumble Games and 
Bumble Plot. The learning objec­
tive in Bu111ble Games is to teach 
the graphing of positive num­
bers. Some of the concepts 
covered are also covered in the 
MECC (Minnesota Educational 
Computing Consortium) game 
of Hurkle . The Bumble Gn111es 
diskette contains six programs, 
each one progressively more 
sophisticated . The sequence is 
excellent, extending the learning 
by a small degree with each suc­
cessive game. 

The program Find Your 
Number begins the sequence by 
giving practice in finding a 
number between zero and five 
that Bumble has secretly chosen. 
The child is shown a horizontal 
or a vertica l number line with 
the numbers zero to five on it, 
and makes a guess. Bumble re­
sponds with a left or right arrow 
in the case of a horizontal 
number line, and an up or down 
arrow in the case of a vertical 
number line, indicating whether 
the next number guessed should 
be more or less than the present 
guess. The horizontal and verti­
cal number lines begin preparing 
children for an X and Y axis that 
they'll see in a later program. 
When the number is guessed, 
the child gets a colorful display 

of the number, accompanied by 
tones representing the number. 
If two children want to play this 
game, Bumble will select two 
numbers. 

Find the Bumble introduces 
a four-by-four grid, cleverly dif­
ferentiating the X and Y axes by 
labeling one with letters and one 
with numbers. Bumble hides in 
one of the boxes formed by the 
grid, and the child must find 
Bumble by naming the coordi­
nates of his box. Bumble is very 
helpful, telling the child to pick 
bigger or smaller numbers for 
the Y axis, and letters to the left 
or to the right for the X axis. 
When Bumble is found, his 
friendly, bigger-than-life image 
appears on the screen. 

Butterfly Hunt has Bumble 
out searching for his lost but­
terfly. This game works very 
much like Find the Bumble, but 
a slightly larger grid prepares 
the child for the next game, Visit 
From Space. 

Visit From Space introduces 
the idea that the intersection of 
two lines in a grid can be named 
by using a number on the bottom 
of the grid and one at the side. 
In this game, both X and Y axes 
are labeled with numbers. The 
object of the game is for the child 
to find Bumble's cousin who has 
flown in from outer space and is 
hiding in his spaceship some­
where on the grid. Very clear 
graphic and written clues help 
the child learn to locate exactly 
the intersection he wants to 
guess. When the spaceship is 
finally found, it zooms across 
the screen, making appropriate 
outer-space noises! 

Tic Tac Toe is a game for 
two players, similar to the more 
conventional tic tac toe. The idea 
is for the child to get four markers 
in a horizontal, vertica l, or 
diagonal line before his or her 
opponent does. The game screen 
consists of a five-by-five grid, 
and a marker is placed by naming 
the coordinates of the desired 
position. 

The board is somewhat con-
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fusing to the beginning player; it 
wou ld be helpful for the teacher 
to make a similar board on a 
transparency and use the over­
head projector to play the game 
a few times with the whole class 
before children begin to play the 
game on the computer. The game 
does give excellent practice in 
naming points on a grid. It is 
just different enough from tic tac 
toe to be interesting. 

Bumble Dots extends the 
grid to ten-by-ten. In this game, 
Bumble helps the child draw 
dot-to-dot pictures. A dot ap­
pears on the grid, and the child 
is asked to name it. When the 
first dot is successfully named, a 
second dot appears, and when 
that is successfully named, a line 
is drawn to connect the dots. 
This procedure continues until a 
whole picture is drawn. 

The child can also make his 
own picture by naming coordi­
nates for Bumble to connect. 
Bumble first asks the child how 
many dots will be in his picture. 
Since this is difficult for a child 
to ascertain in advance, it would 
be helpful if the teacher had the 
children first draw a picture 
using three to nine dots on a 
piece of graph paper, and then 
bring that picture to the com­
puter when their turn comes. 
Children would then be all set to 
answer Bumble's question about 
the number of dots needed for 
the picture. The Learning Com­
pany, in developing this pro­
gram, recognized the fact that 
generations of children have 
loved dot-to-dot pictures, and 
that a natural progression of 
learning can take place by tap­
ping into this love. 

Bumble Plot 
BumblePlot extends the learning 
about grids to include negative 
numbers. It consists of five pro­
grams, again carefully sequenced 
to take the child comfortably 
through the steps culminating 
with naming points on a ten-by­
ten grid where negative numbers 
are used and the 0,0 point is in 
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the middle . The sequence starts 
with Trap and Guess, where the 
child tries to trap Bumble's secret 
number on a minus three to plus 
three horizontal or vertical 
number line. Bumblebug has 
Bumble hopping around on a 
grid; the object is to set traps for 
him to jump into! In Hidden 
Treasure, the child searches for 
invisible treasures on a ten-by­
ten grid with negative numbers. 
I found a ship's anchor, a dia­
mond ring, a friendly octopus, 
and a golden crown! Children 
would enjoy a worksheet where 
they could show what they 
found and where they found it 
when they played the game. 
Thes~ worksheets could be dis­
played on the bulletin board 
above the computer. 

Bumble Art is similar to 
Bumble Dots, but contains nega­
tive numbers in the grid . The 
most action-packed game of the 
series is Roadblock . The object 
of this game is to build 
roadblocks to surround the bank 
robber before he gets away. This, 
of course, all takes place on a 
minus-five by plus-five grid, 
providing wonderful practice in 
the skills that have been de­
veloped through all of the other 
games. 

All three of the packages 
reviewed here share some very 
positive qualities . They all con­
tain excellent graphics; they use 
sound appropriately to enhance 
the learning or entertainment 
value of the program, and sound 
can be turned off if it provides a 
distraction in the classroom. The 
programs are very user friendly, 
take all kinds of input without 
bombing, give the user excellent 
prompts, and have very carefully 
formatted screen displays . 

Manuals are well illustrated 
and appealing. Each one gives 
instructions on how to load the 
diskette and a little information 
about each program. It would 
have been very useful to have 
included suggestions for 
teachers about things to talk 
about before each program, and 

appropriate worksheets for 
follow-up activities. 

The company will send you 
a set of activity cards for free 
when you send back the owner 
registration card . This card also 
entitles you to purchase a backup 
diskette for $12. No teacher 
should ever use software in the 
classroom without having a back­
up diskette. 

I suspect that schools that 
purchase software from The 
Learning Company will have a 
new little character joining 
Snoopy and The Cat In The Hat 
in adorning their bulletin boards. 
Bumble has great personal ap­
peal and represents software 
that is both educationally sound 
and fun to use. 
Juggles' Rainbow ($45) 
Bumble Games ($60) 
Bumble Plot ($60) 
The Leaming Co . 

4370 Alpine Road 

Portola Valley , CA 94025 © 


PROMQU:EEN 

(VIC-20 Hardware) 
Harvey B. Herman, Associate Editor 

The hardware reviewed here 
will be of interest to a select 

group of COMPUTE! readers. If 
you own a VIC and have the need 
to "burn EPROMs," you should 
consider this cartridge. On the 
other hand, if you are completely 
befuddled by the previous sen­
tence, go to the next article; save 
$200. 

I was excited when I received 
the PROMQUEEN for review, as 
it was just what I needed. Several 
pieces of computer-related equip­
ment which I use daily contain 
EPROMs (Erasable Programmable 
Read Only Memory chips) . What 
would I do if one failed and I had 
no way to replace it? The PROM­
QUEEN promised to solve this 
potential problem, even for one 
like myself, who had never pro­
grammed an EPROM before. 

It is misleading to think of 
the PROMQUEEN exclusively as 



hardware. What is visible, of 
course, is a cartridge (hardware), 
which plugs into the memory 
expansion port of the VIC. But it 
also comes with essential software 
(actually firmware on EPROM) 
without which the hardware 
would be useless. A 25-page in­
struction manual is included as 
well. 

The major function of this 
product is to allow the user to 
conveniently bum EPROMs. That 
is, data is to be stored into an 
erased EPROM so that it will be 
there the next day even after 
power has been turned off. This 
data can be copied from a previ­
ously programmed EPROM or 
typed in from scratch using the 
monitor program provided. 

I was a little apprehensive on 
my maiden EPROM burning ses­
sion . First, an EPROM had to be 
erased . o problem here. I used a 
shortwave ultraviolet mineral 
lamp (2537 A wavelength) . The 
shortest erase time I tried was 40 
minutes. lf you don't have one of 
these lying arou nd , there are sev­
eral advertised units which should 
be satisfactory. 

Next, I attempted a copy of 
the EPROM Hexkit program 
which comes with the PROM­
QUEEN. The instructions were 
somewhat confusing. It was not 
immediately clear that there is 
both RAM and ROM memory in 
the package and that you have 
the option of moving these 
around by switches. The ROM 
memory is only there if an 
EPROM is plugged into the ex­
ternal socket. However, I was 
using a preliminary manual. The 
manufacturer promises that an 
improved manual will be avail­
able shortly. 

The burning of an EPROM is 
actually easy once you know what 
you are doing. The procedure is: 

1. Insert the Hexkit EPROM in 
the zero insertion force socket 
(ZIF). 

2. Set the swi tches correctly. 
3. Transfer the program to the 
VIC RAM with a SYS call. 

4. Insert the EPROM to be 
copied. 
5. Transfer the EPROM data to 
the PROMQUEEN RAM using 
the transfer function of Hexkit. 
6. Insert the erased EPROM (2716, 
2732 or 2732A - a 2532 will not 
work). 
7. Use the burn function of Hexkit. 
The software first checks for a 
properly erased EPROM and later 
verifies the burn. After several 
false starts, I had successfully 
burned my first EPROM. 

I have not described all of 
the features of the PROM­
QUEEN. The Hexkit program 
has many other features in addi­
tion to the burn function . It also 
uses color effectively: red screen 
when burning, for example . The 
hardware has lights (LEDs) 
which minimize the chance of 
error. It can also be used to emu­
late a ROM when working with 
other computers. 

As with most equipment, I 
can cite good and bad features. 
The cartridge is well-constructed 
and easy to use once you know 
how . However, the version I 
tested included confusing direc­
tions and it is priced at more 
than twice what a similar system 
for the PET goes for. everthe­
less, if you need an EPROM 
burner and already own a VIC, 
this could be the best way to get 
one. 
PROMQUEEN 
G/011cesler Co111p11ler Bus Co. 

6 Brooks Ronrl 

Gloucester, MA 01930 

$199 © 
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increments remaining on the 
timer bar. Should the timer ex­
pire before you complete yourPreppie! For Atari 
mission, you lose a Preppie and 

Mike Kinnamon, Stillwater, OK 

I ook out, Star Raiders! Move 
Lover, Pac-Man! Preppie! is 
here. It is time to return from pa­
trolling the deep fringes of space 
and reduce your gluttonous in­
take of caloric maze candies. 
Now you can work off those 
extra pounds and breathe clean 
fresh air right here on Earth at 
your local golf course retrieving 
golf balls. 

Preppie!, an arcade game for 
one or two players, embo9ies all 
the arcade game characteristics 
that take a player beyond mere 
enjoyment to truly enthusiastic 
excitement. The author, Russ 
Wetmore, is to be highly com­
mended for the thoroughness 
and detail of his programming 
efforts. This program easily 
ranks among the best games to 
appear for the Atari computer to 
date. 

Superb Graphics 
Preppie! fully exploits the Atari 
graphics capabilities. I have seen 
no other game use as many dif­
ferent colors as this one. The 
detail given the objects is superb. 
The golf carts have steering 
wheels and bumpers. The treads 
of the bulldozers rotate. The 
alligators have wrinkled skin 
and sharp, white teeth. The logs 
display growth rings and peeling 
bark. The frog extends his limbs 
when leaping. Preppie's knees 
flex when he jumps. He even 
has the obligatory knit emblem 
on his shirt. The blades of the 
lawnmowers rotate. Even the 
title page and scoreboard are 
unique . Add all these details 
together, and you get a graphics 
display that commands every­
one's attention. 

As if graphics weren't 
enough, there is some fine music 
as well. As your Preppie moves, 
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a bell rings to indicate passage 
from one line to the next and 
increases in your score. Should 
your Preppie be mauled by a 
marauding mower or poisoned 
by the infamous frog, a short 
funeral march is played. Falling 
into the water elicits yet another 
sound, as does retrieving or re­
turning a golf ball from the 
rough. 

Deadly Water Hazards 
Enough aesthetics. How do you 
play Preppie!? The object of the 
game is to maneuver your Prep­
pie across the fairway and the 
treacherous river into the rough, 
retrieving golf balls and re­
turning them safely to the 
greens. You begin play by select­
ing one or two players. If two 
are playing, you have the option 
of using one or two joysticks. 
Now press the START key and 
begin the fun. 

You start with three Prep­
pies. Your journey is fraught 
with many dangers. You must 
negotiate a path that avoids con­
tact with speeding golf carts, 
razor-sharp lawnmowers, killer 
bulldozers, and a poisonous 
frog. Then you must ford the 
river using moving boats, logs, 
and alligators as stepping stones. 
Should you survive to this point, 
you will find yourself in the 
rough, where most of the golf 
balls will appear. Pick up a golf 
ball, but be careful you don't fall 
into a water hole. 

Now you must make your 
way back to the green via the 
same mobile hazards as before. 
Upon retrieving all the golf balls. 
on the green, you will be ad­
vanced to the next higher level 
and will increase your score ac­
cording to the amount of time 

must repeat the level you are on. 
There are ten levels of play 

in Preppie!. You may start the 
game at level one or choose a 
higher level up to nine by pres­
sing the appropriate number on 
your keyboard before hitting the 
START key. Each successively 
higher level increases the speed 
of the hazards. At certain levels 
you will be confronted with new 
hazards or an increase in the 
number of golf balls, up to four. 
Level ten can be reached only 
after you have successfully com­
pleted level nine. An extra Prep­
pie is awarded when you reach a 
score of 8000. 

Be sure to take the time to 
read the short story at the front 
of the instruction book. It gives 
you an uproariously entertaining 
and irreverent view of what a 
Preppie is. 

The most surprising aspect 
of Preppie! is that Adventure 
International is the marketer of 
the program. AI, famous for its 
excellent text and graphics ad­
venture programs, makes its 
first excursion into the world of 
arcade gaming with Preppie!. 

The disk version contains a 
high-resolution picture not 
found on the tape version at the 
opening of the game. Disk users 
are offered a chance to purchase 
a back-up copy for $3.99. 

If you are looking for a game 
that will please all ages, Preppie! 
is it. I have used this game in my 
school classrooms with kids 
ranging in age from five to thir­
teen, and they all loved to play 
it. It has replaced Pac-Man as 
their favorite game. Get Preppie!. 
It will entertain the kids and 
impress your friends. 

Preppie! 
Adventure 111ternatio11al 
Box 3435 
Longwood, FL 32750 
16K Tape 
32K Disk 
$29.95 



ATARI PRICE WAR APPLE 

WE WILL NOT BE UNDERSOLD 


ATARI HARDWARE ATARI SOFTWARE APPLE SOFTWARE 

ATARI, INC. 	 BRODERBUND 
Pacman Cart . . . . ..... .... . . .... . 2!J95 Arcade Machine ... .. . . .. . • . . . ... 41 95 

Centipede Cart ....... . . .... .. .. . 2!J95 David's Midnight Magic . .. . .... .. . . 2495
)I\.aoo 48K 
Educator . .. ... . ..... •.. .. .. .. .. 11 !l95 Choplifter . .... .... ... .... ... .. . 2495 

Programmer ... . ... .. ..... . ..•. . . 5495 Star Blazer . . . . . . . . . ...• . . . . . .. 2295
ATARI° 619.95 Entertainer . . ... ... .•. ......• . ... 6!J95 Track Attack . .. ... .....• .. .. . . .. 2195 


Payroll . . . .. .. . ... . . . .. . ... . . .. . 27495

BRODERBUND 

General Ledger W/Payables .... . .. . 34495 

Choplifter 48KD .... ... . ........ . 2495 


General Ledger W/Receivables ... . . . 34495 

David's Midnight Magic 48KD . . .... . 2495 


Sea Fox ............... ..... ... . 21 95 

Siar Blazer 32KD ... .......... . . . 2295 


Hard Hat Noah .. ... .. .• .......... 2195 

COSMI 

Crypts of Plumbous .....• .. . 16KC J95 ON-LINE 


16KD 1235 Cranston Manor .. . ...•. . ........• 2495 

Spider Invasion 16KC \()35 Crossfire . ... ....... • .•. .. ..... • 21 95 


16KD 1595 The Dictionary ... . . . . .• . .. .. .. .. . 6!J95 

810 Disk Drive . . . . . . . . . . . . . . • . . . 41 !J95 Mission Asteroid . . . ... ••........ . 1595


DATASOFT
400 16K . . . . . . . . . . . . • . . . . . . • • . . 25!l95 	 Screenwriter II . . .... . . ••......... 6!J95


Text Wizard 32KD .. ...... • ... . . . . 6995 

400 48K . . . . . . . . . . . . • . . . . . . . • . . 4Q!l95 	 Frogger . ......... . . .. • . . . ... .. . 2495


Spell Wizard 48KD ." ... . ..•.. . .. .. 5595 

850 Interface . . . . . . . . . . . . . . . . . . . . 15595 	 Pest Patrol ...... . . .. .. ..... ... . 21 95


O'Riley's Mine 16K D/C . ... . .. ... . 2495 

410 Program Recorder . . . . . . . . . . . . . 71 95 	 Lunar Leeper . .... . . . . .. ........ . 2195 


Fathoms Forty 16K D/C .. . . . . . ... . 2495

INTEC RAM BOARDS 	 Screenwriter Professional . . . ...... . 13995 


Rosen's Brigade 16K D/C . ..•.. . ... 2495

(Lifetime Warranty) 

Sands of Egypt 16KD .. ... . . . . . . . . 2795

16K 800 . . . . . . . . . . . . . . . . . . . . . . . 4495 	 SIRIUS


Canyon Climber 16K D/C . .. .. .. .. . 21 95

32K 400/ 800 . . . . . . • . . . . . . . . . • . 6495 	 Way Out ....... . .......• . ..... . 2795 


Shooting Arcade 16K D/C .... ... . . 2195 

48K 400 . . . . . . . . . . . . . . . . . . . . . . . 14495 	 Free Fall . . . . ......... ... .. .... . 21 95 


DON'T ASK SOFTWARE Bandits ... . .... .. . ... .. . ..... . . 2495 

PRINTERS S.A.M. (Software Automatic Mouth)8KD 4195 Borg . . ........ .... .....• .. .... 21 95 

Epson MX80FT . . . . . . . . . . • . . . . . . . 47!J95 Sneakers . . ... ...... .. . ... ..... . 21 95 


INFOCOMEpson MX100 . . . . . . . . . . . . • . . . . . . 66!J95 Joy Port . . . . . .... . . . ...... •.... 5495 

Zork I or II 32KD . . .. .. ...... .. . • . 2795
NEC 8023AC . . . . . . . . . . . . . . . . . . . . 45!J95 

Deadline 32KD .. . . .. . .•. ... .. .• . 
Cable for 850 to printer . . . . . . . . . . . . 2!l95 3495 	 MISC. 


Bookeeper Master . .. . ... . . . . .. .. . 6295
ON-LINE
PERCOM DISK DRIVES 	 Bookeeper Check Writer ....... .. . . 2795
Frogger C/D ... .. . •... .. . .... .. . 2495 

Atari 1st Drive . . . . . . . . . . . . . . . . . . . 57!J95 	 Visicalc 3.3 . ... .. . .. .... .... . ••. 17495 
Ultima I D ... ...... . .. .. ... . .•. . 2795 

Atari 2nd Drive . . • . . • . . . . . . . . . . . . 35995 Visilile ... .. ........• ... . .. .. •. 17495 


ROKLAN Financial Partner ...·.. ... •. . ...... 17495 

BOOKS Gort D . . ..... ... .....•• . ..... . 2795 Zork I or II . . ... . .... . .. ... .. ... . 2795 

Your ATARI Computer . . . . . . . . . . . . . 1495 Wizard of Wor 32KD .... .. . . . . ..•. 2795 Wordstar ....• . .. . ... ...... .. . . . 25995 

ATARI Games & Recreation . . . . . . . . . 11 95 Data Star ......... . . . . . .•....... 21 !l95
SIRIUS 

Sneakers 48KD . . . ...•. .... ... .. 21 95
BLANK DISKS 5%'' S.S., S.D. 	 HARDWAREBandits 48KD . ....... . . . .. .. .. . . 2495

Elephant Box of 10 . . . . . . . . . . . . . . . 2195 	 .... . . . .. .... . .. . . . 6995
System SaverWay Out 48KD .. . . . .... ....... . . 2795

Verbatim Box of.10 . . . . . . . . . • • . . . . 2995 
 Microsoft Softcard . . . .......... .. . 27!l95 


SYNAPSE Microsoft Ramcard .. ... .. . ....• . . 14995 


JOYSTICKS File Manager + 40KD ..... . . .•... 6!J95 Versawriter ...... ....... .. . . . .• . 22995 

Wico (1 Year Warranty) 	 2495
Claim Jumper C/ D ... . . . . .... . . . . 

Red Ball . . . . . . . . . . . . . . . . . . . . • . . 2495 Apocalypse C/ D .. . . . .. .... ... .•. 2495 RANA DRIVES 

TrackBall . . . . . . . . . . . . . . . . . . . . . . . 4!J95 Picknick Paranoia C/ D ... .. .... . . . 2495 
 1st Drive W/Controller .. ...•.... ... 36!)95 

12 Foot Exrension Cord . . . . . . . . . . . . 845 
 Raptillian C/D ... ....... ..... • . . 2495 2nd Drive . . ... ... . .. . . ... ..... . . 31495 




-------------------------------------------------------------------

.,Vi81 that randomly ge ne rates and 
aver~ plays 127 pitches and rhythms,Pl 7' generates another set, etc. In

A Tune-Playing short, it's guara~teed to drive 
yo~1 and yo~ r neighbors batty-

Program ForThe ~i7~~.d of rrnndles musical auto-

Sinclair/Timex T~e procedure in ~tnyer 
ZXSl 1s to code a duration 
number (all durations are rela­Arthur B. Hunkins , School uf Music 

Univers ity of North Caro lina, ' tive) and pitch val ue (from the 
Greensboro 	 handy pitch table) for each note . 

You can have, even on a lK

P lnljer ZX81 is a 1K tune­ machine, up to 127 notes. The 
playing program ava ilable limitatio n are th se: 1) The 

in versions for a ll Sinclair/ s ingle tone color available is a 
Timexes (including 4K ROM). squa re wave; 2) Only pitches 
Alth~ugh each cassette is specific from the B above middle Con 
to a smgle version, the six pages up are available (i.e., high 
of in truction cover them all. pitches); 3) You can't easily do 

For anyone in'terested in coding rests, but I'll describ a fix for 

tunes into the Sinclair and play­ this presently. 

ing them back - over and over The external hardware re­

again if you w ish - the $6.95 quired is a high-gain amplifier/ 

spent on this program i a speaker. A Radio Shack mini- or 

bargain . telephone amplifier/speaker at 


This is especia lly true co n­ $10-$12 will do the job nicely. Or 
sidering the fact that you also you can use a regular hi-fi 
get 81 Spnce Muse-AK, a program amplifi er, connecting to its 

When You Buy Ouallty ... AVAILABLE FOR 
Nonh Star TRS 80 II. Ill Okidata ML Series 
Super Bram M. T. I. TRS 80 V·Vlll 
Vector Graphic CBM 8032 
Kay Pro II Epson MX Series 
Osborne 

Leave your computer set up and ready for 
instant access; provide protection for your 
investment with a custorn designed, pro­
fessional touch for your home or office. 

The best in its class, our new concept 
PROTECTIVE COVERS were desigr.ed to be 

Protect With Ouallty. functional with the user and observer in mind. 

COMPARE THESE FEATURES: 
• 	 protects against dust, dirt and surface scratches 
• 	 unlike vinyl, plastic or nylon covers , static electricity is not a problem 
• 	 lint free , top quality broadcloth (65% polyester, 35% cotton) allows ventilation · 

minimizes risk of condensation ' 
• 	 durable; washable - needs no ironing ; maintains proper size and shape 
• 	 designed , manufactured and packed in U.S .A. ; comes with a warranty against 

defects in material and workmanship . 
• 	 available in Cranberry, Navy or Pewter (each piped In contrasting color) to 

compliment any decor. 
AN IDEAL GIFT: HELP KEEP YOUR INVESTMENT LOOKING AND PERFORMING LIKE NEWI 

- Custom Designers and Manufacturers of Computer Dust Covers ­

1962 8.L.& W. 

SHIP TO: (Print) _______________________ 

City _________ State ___ Zip ____ Phone ______ 

------Mode.l______ Introductory Price • 15.00Make 	 _ Sub1ecl To Change $$- 1.00 

Select Colar: Navy 0 Pewler 0 Cranberry 0 


Shipping 
Monogramming $_____ 

MONOGRAMMING: (Add 56.00 per cover, and allow 5 ex1radays for 
delivery. We cannol accepl relurns on monogrammed items. !TN r~~~~7~~ ~~x~ $_____ 

TOTAL $_____PAINT INITIALS· D D D 
Send Check DI 	 !Fore ~gn - Pay 1n US Funos} 

Money Order lo: B.L. & W. - PO Box 381076, Memphis, TN 38138- go1-754·4465 

phonoinput. 

Versatile Modifications 
Several program modifications 
lend further versatility . 

All modifications start with 
two steps: 1) Omit the recom­
mended protecting of high mem­
ory while making the modifica­
tion; and 2) Immediately after 
loading, POKE 16544,28 and 
POKE 16600,28 - this renders 
the BASIC code accessible. 

One thing you may want to 
do is to re locate the note table ­
accordi ng to how much memory 
you have and what you may 
want to add to the program. 
Firs t, POKE 16549 with the same 
va lue you'll POKE into 16389, 
namely the page number for the 
beginning of the table. The low­
est possible number is 67, the 
top page of lK. Each additional 
K of memory is fou r pages; for 
example, the top pag of a 2K 
Timex is 71. Whatever starting 
page you choose, change the 
memory location in statements 
105 and 120 to 256*page number, 
and to this va lue + 1 in line 117. 

If you want a single play, 
instead of infinite repeat, delete 
statement 150. Or insert a PAUSE 
statement, a do-nothing FOR/ 
NEXT loop, between 140 and 150 
in order to space the repeats. Or 
again, use a statement 145 IF 
INKEY$="" THEN GOTO 145, 
to wait until you press a key. 

If you have more tha n lK 
memory, you may wish to use it 
to code longer songs. What you 
have to change here is line 95. 
The principle is this: a page of 
memory holds 127 notes; two 
pages hold 255. Subtract one 
from these numbers, and multi­
ply by two to get the loop value 
to plug in line 95. Given available 
memory, there is no limit to the 
number of notes you may specify. 

I mentioned the problem of 
rests. Here we have to modify 
the machine language routine 
itself, by changing statement 10 
(in the process you can lop off 
the final zero in the statement, if 
you like) . Be su re to follow these 
instructions precisely; any mis­
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takes or omissions will cause a 
system crash. The idea is to re­
serve the frequency value of 255 
as a flag for the rest specified as 
the duration value. In other 
words, every time a frequency of 
255 is specified, you get a rest 
instead. 

Bring statement 10 down to 
the bottom of the screen for edit­
ing. Locate the<= character. 
Add the following sequence of 
three characters immediately 
before < = : a lower left quarter 
square graphic, a C, and an upper 
right quarter square gra phic. 
(Graphics characters are shifted, 
and must be preceded and fol­
lowed by pressing the graphics 
key.) Then, after the RETURN 
that follows < =, insert a left half 
square graphic. In addition, 
change the following three chat­
acters: LOAD to FOR, DIM to 
FAST, and the las t PEEK to INT. 

INT is a function, and is pre­
pared by pressing the function 
key . FOR and FAST are 
keywo~ds, and are registered by 
pressing THEN, the keyword, 
and finally deleting THEN. Dou ­
ble check the code, and SAVE 
the program before RUNning it. 
If all is well, a frequency of 255 
should now produce a (clickless) 
res t! 

Finally, I recommend sub­
stituting the following list of 
"Pitch Nos." for those given by 
the author. Note that names du­
plicate Mr. Maples' , but add two 
pitches on the top end: 250, 235, 
222,210, 198, 186, 176, 166, 157, 
148, 139, 131, 124, 117, 110, 104,, 
98, 93 or 92, 87, 82, 77, 73, 69, 65, 
61 (B2), and 58 (C3). These values 
ha ve been checked with a fre­
quency counter. 

Player ZX81 is a most useful 
program; the above modifications 
can make it even more so. Any­
one interes ted in a "voice" for 
the Sinclairffimex will find this a 
real value. 
Player ZX81 
W111. Maples 

688 Moore St. 

Lakewood, CO 80215 

$6.95 © 


PET/CBM Standard Terminal 

Communications Package 

Harvey B. He rman, Associate Ed itor

''W hy did you buy a per­
sonal computer?" I 

have been asked this question 
several dozen times . COMPUTE! 
readers, as a group, should be 
able to reply with a dozen an­
swers. One of my·answers, "I 
wanted to use it as a terminal to 
communicate with other com­
puters," would probably be a 
popular response . 

How so, you ask? Well, the 
basic ingredients of a terminal 
are present in any small com­
puter, e .g. , a keyboard and a 
display screen. Thus, by paying 
a little more for terminal software 
and hardware, the user has the 
best of both worlds. That is, the 
computer can be used stand­
alone for games or word pro­

cessing, but also for accessing 
bulletin boards and large data 
bases over the telephone line. 

Where does one find a good 
terminal program? There are 
several choices for PET/CBM 
computers, ranging from gratis 
(only a copying fee) up to $300 
or more. However, the free pro­
gram, a ttractive as it may sound, 
does require construction of 
hardware, which may be beyond 
many people' s abilities . 

The Standard Ter111i11al Co111­
1111.l/l ica tions Package, reviewed 
here, is priced inte rmediately 
between those two extremes. It 
comes with all necessary 
ha rd wa re and softwa re, ready to 
run on any Commodore sys tem 
(except the 2001 PET with Origi­

"Should we call it Command-0 
or Command-0-Pro?" 
That's a problem because this popular ROM is 
called the Command-0-Pro in Europe. (Maybe 
Command-0 smacks too much of the military.) 

Bui whatever you call it, thi s 4K byte ROM will provide your CBM BASIC 4.0 (4016, 
40~~) an d 8032 compmcrs wi th 20 additional comma nds incl uding 10 Toolkit program 
cdumii and debu!Jgmg commands and IO additional commands fo r screeni ng, formauing 
and disc lile man1pula1ing. (And our manual writer dug up 39 additional commands in the 
course of doing a 78-pagc manual!) 

The Command-0 extends Commodore's 8032 advanced screen edit ing features 10 1he ulli­
maie. You can now S_CROLL up and down, insen or delete entire lines, delete the char· 
acters to !he left or n ght of the cursor, select TEXT or GRAPHICS modes or ring 1he 
8032 bell . You can even redefine !he window 10 adj ust it by size and position on your 
screen. And you can define any key 10 eq ual a sequence of up 10 90 key strokes. 

The Command-0 chip resides in hexadecimal address $9000, 1he righ1mos1 empt y socket 
in 4016 and 4032 or the rearmost in 8032. If there is a space conflict, we do have Sockei-
2-ME available al a very special price . 

Skyles guarantees your satisfaction: if you are nol absolutely happy with your new 
Command-0, return ii 10 us within 1en days for an immediate, full refund . 

Command-0 from Skyles Electric Works . . .... ...... . .... .. .. .. ... . . .. ........ . .... ........ S75.00 


Complete with Sockei-2-Me .... ... ... . ...... . .. ... .. ... ... ..... ... ................ . .. ... .. ..... 95.00 


Shipping and Handling ... ......... . ...... .. .... (USA / Canada) S2.50 (Europe/ Asia) SI0.00 
California residenis must add 6%/ 6Vi % sales rax, as required. 

Skyles Electric Works Visa/ Mastercard orders: call tollfree 
2JIE South Whisman Road (800) 227-9998 (except California). 
Mountain View, California 94041 California orders: please call (415)
(415) 965-1735 965-1735. 
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nal ROMs). The hardware, based 
on a 6850 ACIA chip, plugs easily 
into an empty ROM socket; clip 
on a few wires, connect your 
modem, and you're ready to run 
the terminal software supplied 
on disk. (Specify what computer 
and disk drive in your initial 
order to receive the proper 
version.) 

The initial program loaded 
is written in BASIC, and is used 
to load, partially configure, and 
run the machine language termi­
nal program. For example, you 
are prompted for the printer 
device number and the com­
munication format (device four 
and eight bits-no parity, in my 
case). 

Fifteen Different Options 
The terminal program also offers 
a full configuration menu. You 
can specify full- or half-duplex, 
set a timer, toggle a printer on or 
off, e tc . I counted 15 options. A 
s tatus line at the top of the screen 
informs the user of the current 
sta te of the program, just as a 
much higher-priced, dedicated 
terminal wou ld. 

This package has some very 
attractive features. The best one 
is the ease with which it uploads 
and downloads BASIC pro­
grams. I have previously. pub­
lished in COMPUTE! two "how­
to" articles on this subject. This 
program simplifies that process 
to the point where anyone, even 
a complete novice, can do it. So 
much for my arca ne knowledge! 

There are a number of minor 
points which I didn't like: 

1. No end-of- line bell. 
2. o option for line feed wi th 
an ASCII printer. 

3. Does not always tokenize "IF" 
during downloading. 

4. The manual did not make it 
clear that the modem must be 
off when configuring. 

5. The delete key sends a back­
space (change $23DE from SOS to 
$7F, if desired) . 

Let there be no mistake ­
144 COMPllTt! Jonuory.1'183 

thi is a very worthwhile pack­
age. It is reasonably priced and 
is offered by a very reputable 
company w hich promises up­
dates and program ma.intenance. 
Do not underestimate the im­
portance of this service, particu­
larly if you don't have the time 
or expertise to do it yourself. My 
wife and I have been using STCP 
regularly s ince it was received 
for review. Unlike most people, 
we have a choice of terminal 
software, and the fact that we 
continue using this program is 
our highes t recommendation. 
Standard Terminal Communications 

Package 
Eastern House Sofl<uare 
3239 l~ i11rfn OriPe 
Wi11 :; to11 -S11/c:n1 , NC 27'/06 

$ 129 .95 © 


COMPUTE! 

The Resource. 

-Available for Commodore 40 or 
BO column computers with 8050, 
4040, 2040 or 8250 disk drives. 
-Avallable for I BM PC 
-250 employees maximum 
-Prints T4's and year-end 
reports 
-Interface to any accounting 
system with one monthly journal 
entry 
-Overtime and piece rates 
-Automatic updating avallable 
for $75 a year. 

Skeena Computer 

Services Ltd. 

P.O. Box 305 

Terrace, B.C. V8G 4Bl 


Call: 604-635-9056 
Terms: Cash or Visa 

l9C91 Canadian Payroll s595 
Chequewriter Options150 
Dealer Inquires Welcome 



This can be very revealing. The 
Bargraphs clearly display whatA Financial Wizard you have spent with resp ct to 
your p lanned expenses. A thick For Atari Tina Halcomb, Carrollton, TX colored bar represents your ex­

I f you want to use a finance 
system, but don't want to 

spend several days trying to 
learn how to use one, then A 
Fi11n11cinl Wiznrrf by Computari of 
Dallas, Texas may be just what 
you need. 

A Fi11n11cinl Wiznrrf is an au­
toboot program that requires an 
Atari 400 or 800, an 810 disk 
drive, and at least 24K of mem­
ory . A printer is optional. It 
works with the Epson with Graf­
trax, NEC, Prowriter or Cen­
tron ics 739. 

The illustrated manual that 
comes with this program is clear, 
direct, and very thorough. It 
won't take long to get the system 
set up and working for you . Pro­
cedures appear in the manual in 
the order in which they should 
be followed, so you can just learn 
as you go. On the back cover of 
the manual you will find a (tear­
out) command reference card. 

To prevent costly errors that 
will result in data damage and/or 
loss, error warnings appear 
throughout the manual and on 
the screen during program 
execution. 

It appears that this finance 
system was designed to achieve 
the best and most comfortable 
working relationship between 
the user and the program. 

The Check En try routine 
(item #1, main menu) is the most 
attractive feature of this finance 
system. Data prompts are very 
clear, and the category item 
names are displayed at all times 
during data entry for your con­
venience. It keeps track of the 
number of the last check entered 
and displays it for you . The 
balance of your checking account 
is kept current as checks are 
entered. 

Also, if you make a mistake 
while recording your checks, 
you can correct it immediately. 

You are given the ability to split 
one check into more than one 
expense category. If you write a 
check at your bank for cash and 
want to account for everything it 
was used for, then you will be 
allowed to itemize it using this 
feature; and you will want to use 
it if you are striving for accuracy 
in your accounting. Scanning 
your entries is made possible by 
pressing ST ART. You can see 
records very quickly this way. 
The correction capabi lity is of­
fered during scanning also. 

Menu item #2 - Budget 
Entry allows you to set up a pro­
jected budget on a monthly basis. 
The category names provided by 
the program are generally used 
by almost all of us. However, if 
Spot is sick more often than you 
are, you could change the "Medi­
cal" category to "Vet" with the 
category change routine in the 
Utilities program. 

The same applies to all 
categories. If your budgeted 
allowance for one category is the 
same for more than one month, 
you can replicate a budget from 
one month to the next by enter­
ing a " /" next to the category 
letter. An entire budget plan can 
also be replicated when you start 
to set up a new month by en­
tering a "C" and the number of 
the month you want to copy 
from in the salary block. 

Superior File Searching 
The file search capabilities of 
this program are superior. You 
are offered seven ways to look 
up the checks. You may search 
by Name of Payee, Category 
Name, Sub-Category Name, a 
range of Check #'s, a range of 
Months, a range of Days, and a 
range of Amounts . 

The Tabulation section fig­
ures what percentage of your 
salary is spent on each category. 

penses and a thin contrasting 
line overlays this bar to show 
your budgeted amounts. You 
have a choice of seeing either 
one month's expenses in all 
categories or one category shown 
over a 12-month period . 

The Checkbalancer routine 
follows the standard procedure 
shown on the back side of your 
bank statement. Marking can­
celled checks has been made 
extremely simple. The checks 
are addressed sequentially and 
displayed on the screen for you. 
To mark a check that has cleared 
your bank, you type an asterisk 
next to it. If you accidental ly 
cancel a check that has not 
cleared the bank, you can reverse 
it by typing an "X" . 

The Checkwriter routine 
will print your checks for you, 
with custom checks available 
through Abacus Software. 

The Utilities program, item 
#8, consists of seven utilities 
that you will need to maintain 
accurate records. With this pro­
gram you will transfer records to 
a permanent storage disk at the 
end of a financia l period and 
prepare the disk for the new 
year. 

This system is disk inten­
sive. All data i saved auto1r1ati­
cal ly and immediately following 
all routinec; that either enter data 
or modify it. 

Overall, this is an excellent 
finance system - entertaining, 
accurate, and fun to use . 
A Financial Wizard 
Available From : 
011-Li11e Co111p11ter Cc11trr 
10944 A N . Mn11 Auc1111c 
Oklnho111n Cit 11: OK 73 120 
(405 )751-270i 
$59.95 
(An earlier version of A Fi11n11cinl 
Wiznrd, known as Perso11n/ Fhin11cc 
fo r the Atnri, may be upgraded for 
$10. Users should return their mas­
ter disk and a check or money order 
to On-Line Computer Center.) © 
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Automate 

Your Atari 

Joseph J Wrobel. Rochester. NV 

The Atari Disk Operating System (DOS) supports 
the use of a file named AUTORUN.SYS that has a 
very special characteristic. At system start-up, the 
DOS loads and runs this file automatically if it 
exists on the mounted diskette. This allows you 
to arrange for your Atari to come up smart. 

The Potential 
The AUTORUN.SYS file could contain a machine 
language program that loads and runs. It could 
also contain just a short program to do some 
routine operations like setting the screen margins 
or color before passing control to BASIC. How­
ever, the major use I've seen for AUTORUN. SYS 
is to direct the system to load and run a BASIC 
program. Not only does this type of operation 
save you some time and effort, but it also allows 
an unskilled operator, like a student, to turn on 
the machine and interact with an application pro­
gram without getting into the details of the LOAD 
or RUN instructions. 

The Problem 
So far, so good. Why doesn't everyone use the 
AUTORUN.SYS file? Apparently the major obsta­
cle to its more widespread use is the fact that it is 
a machine language routine. Thus, it requires 
knowledge of 6502 machine language and, for 
complex operations, some knowledge of the in­
tricacies of the Atari Operating System to create a 
functional AUTORUN.SYS file. Unless someone 
were to come up with a program to do it for you. 

Automate (Program 1) is just such a program. 
If you key in this program correctly and run it, 
Automate will help you create your own personal 
AUTORU .SYS file, and it won't hurt a bit. The 
program starts by asking you to input the series 
of commands you wish to be executed at start-up. 
You en ter the commands exactly as you would if 
the machine came up in its normal ready state. 
The only limit on the number of commands is 
that the total number of characters entered may 
not exceed 196 (including the Atari end-of-line 
character added each time you hit RETURN). The 
program keeps track of the number of characters 
entered and will prevent you f~om exceeding this 
limit. After you've entered the final command in 
the sequence, the program will create an AUTO­
RUN.SYS file on the mounted diskette. Note that 
any previous AUTORUN.SYS file will be over­
146 COMP\m! January. 1983 

written by this operation. 
The next time you boot up from the diskette 

bearing the AUTORUN.SYS file, the AUTO­
RUN.SYS program will be run . This will cause 
the commands you entered to be executed in the 
orde_r they were entered (although they will not 
be displayed), then control will be returned to the 
system . The commands, of course, must be com­
patible with the cartridge in use (BASIC, Assem­
~ler Editor,_etc.) or an error will result. If at any 
time you wish to boot up from a diskette and cir­
cumvent the AUTORUN.SYS file, just hold the 
OPTION key down until system initialization is 
complete. The AUTORUN.SYS file created by 
Automate checks that key and, if it finds it de­
pressed, the command list will not be executed. 

A BASIC Example 
To demonstrate the use of the program, a single 
command BASIC example will be presented. Let 
us suppose there exists a BASIC program entitled 
BEGIN which you would like to run automatically 
at start up . Using AUTOMATE, you enter (as 
Command#) the statement: 

GR.O:?"Autoboot in progress. ": RUN"D:BEGIN" 

then press RETURN . Assuming you entered the 
command correctly, you respond to the question: 

Is that correct (Y/N)? 

by pressing Y. When the program asks if there 
are: 

More commands (Y/N)? 

respond by pressing N. The program then crea tes 
the AUTORUN.SYS file and displays READY 
when it's done. If you now turn off your computer 
and switch it on again, you will find that it "comes 
up" running program BEGIN. How simple can 
you get? 

Description Of Operation 
This section is for those who are not satisfied with 
just running the program, but are also interested 
in knowing how it works. Let's first take another 
look at Program 1. Automate consists of three 
major sections. The first section (lines 50 through 
130) are for documentation and initialization. The 
program employs two key numeric variables: I, 
which counts the number of commands entered, 
and L, which counts the total number of characters 
in the command li st. The second program section 
(lines 140 through 350) INPUTs the commands 
one at a time. As each command is entered, the 
program allows for error correction, checks com­
mand list size, packs the command into B$ and 
tacks on an Atari end-of-line (EOL) character, 
namely CHR$(155). The third section of the pro­
gram (lines 360 through 600) actually creates the 
AUTORUN.SYS file. 

Before this third section is discussed, I direct 
your attention to Program 2. This is the assembly 



Jerry White's MUSIC LESSONS 
MUSIC LESSONS has everything you need to know to cre­

ate your own beautiful music and a wide range of sound 

~~l!iiei~~~i~-~ 0~.f~fe~c~tis~on your ATARI computer. This comprehensive r, tutorial contains 13 separate programs and 

CRYPTOSOO 
Protect your valuable 
programs and data! With 
CRYPTO 800 you can convert 
your programs or data to a form in 
which they can not be used by any 
unauthorized parties without your 
secret key. CRYPTO 800 encrypts 
and decrypts your files using the 
data encryption standard endorsed 
by the National Bureau of Stand­
ards for use by many government 
agencies. The fastest computers 
would take years to break this code 
making it virtually uncrackable. 32K 

PLAYER PIANO on 2 cassettes or 1 double 
sided disk and includes extensive documenta­

tion complete with program listings. 32K 
DISK 16K CASSETTE C24K required 

Disk. $39.95 

FILE • IT 2 + by Jerry White 
A powerful financial database manage­
ment system. 6 user defined fields are 
created with up to 5 sub-fields beneath 
each main field . Alphabetically han­
dles data and also does math 
computation on any 
selected fields . 
Data files are 
stored on sep­
arate disks with 
full field and sub­ ~ 
field sorting with ~ 
file merging . ~ 
Supports up to ~ . 
4 drives includ­ ~~ 
ing the 128K 
Axion Ramdisk . ~ 
The "alternative " 
to more costly data­
base management 
systems. 24K Disk . 
$49.95 

I 

P/M 800 by Fred Tedson ·-t--t-lrl;::,\'...L 
The ULTIMATE Player/Missile Editor 

P/M 800 gives you complete n---H-+ r -1-1---1: 
control of all graphic functions:· 
5 players, colors , missiles, reso­
lution , priority settings, etc. You ere~ -+-r1--t-i,-+-t-t- "'' 

ate and save players and missiles as strings .-,..-,.~..,._.,... 
that can be incorporated into your own basic 1 

assembler programs allowing smooth r­' 1_,..,.....,"'4 

for PLAYER PIANOJ. $29.95 

SPACE SHUTTLE by Paul Kindl 
Join the crew of the Space Shuttle as 

they prepare to take the next step into 
the world of space travel. Take control of 

the world's first reuseable spaceship, the 
Space Shuttle, and in an accurate full graphic 

simulation, place yourself in the cockpit. Pilot 
the Space Shuttle through take-off with 

booster stage separations, orbit, descent 
down the glide path and landing to touch­

down-complete with a chase plane and 
scrolling runway visible through the 

cockpit windscreen . You 
assume command through­
out all phases of the mission 
aided by complete instru­
mentation . 32K Diskette . 
$29.95 

HAUNTED HILL by George Richardson 
Fight bats and ghosts in the dark 
of the cemetery. This exciting, all 

machine language game has 
·-.arcade quality graphics and 

. - speed. Requires Joystick. 
$24.95 16K Cassette/$29.95 16K Disk . 

DATALINK by Tony Dobre 
Top rated by national magazine reviews, pur­

chased by NASA, this ultra-sophisticated 
menu-driven multioption smart terminal 

communications package supports upload­
ing/downloading in full-dupllex or simplex modes. 

Compatible with all the commercia'I services and 
bulletin boards such as the Source and Compu­

serve, etc. 24K Disk. $39.95 

arcade type action . Complete with a r-r-· '?-t--t-+"'1-4 • AVAILABLE AT SELECT COMPUTER STORES 
users tutorial that takes you step by :-; ----t--+-+'"i--+-+ • MAIL ORDERS: Send check or money order plus $2.50 shipping 
step, exploring the fantastic graphic and handling. N. Y. Residents add 71140/o sales tax. 
capabilities of the ATARI 400/800 •TELEPHONE ORDERS: r51 6l 549_9141computer. 32K Disk. $39.95 .. -+-.f--1-+-+­

j Send for FREE Catalog 9 Dealer Inquires Invited 

,.•,s•a•1.•rn•a•2•sw• 1•Fr•v•s•oF•rw- ARlliEI.. 1Nc•. ___, iii'_.,.___•S•WIFTY SOFTWARE, INC. '• I • 11 64 Broad Hollow Road---· • 
ATARI is a registered trademark of Atari Inc., Melville, New York 11747 • - • • 

a Warner Communications, Co. 



A January Jubilee Of 

rep•o•ta•tion: a place in the 
public esteem or regard; 
a good name. 

Tbe 'Progflim Sf&e. one of the 
original software companies of the 
'70s, began t.o develop ita solid 
reputation for selection and service 
right from the start. Today, it offers 
the largest se1ectian of Atari software 
in America, and backs every piece of 
invent.ory With the t.rust.ed Program 
Store name. · 

GOLF 
CHALLENGE 
By Schwab from On-Line 
Play an exci ting game of golf without getti ng up at 
dawn! GOLF CHALLENGE features a moveable 
golfer on your choice of 16 holes or the front or back 
9. True to Its name, there are lots of challenges: 
water hazards. sand traps, trees. Screen shows the 
fa irway or a close-up of the green for teeing off and 
putt ing. 14 players. Requires joystick. 
16K Tape, $24.95 

I 

LEGIONNAIRE 
By Chris Crawford from Avalon Hiii 

The NEWEST from Chris Crawford, famous 
author of EASTERN FRONT, Winner of the 
Beil Computer Game of 19811 

One of the most realistic war games ever created for 
the home computer! It's 58 B.C., and you're Julius 
Caesar. commanding your legions against the Bar· 
barlan tribes. The battlefield scrolls before you. dis· 
playing the 10 square foot map of the battle area. 
Are you up to the challenge? A real-time war game 
with hi res graphics and realistic sound effects. 

For Your Atari 4001~00 


PROTECTOR 
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By Mike Potter from Synapse 

You must transport all your people from the city 

under attack by Fraxulian Slimehordes. You must 

lift them one by one flfll to the City of Hope on the 

far side of the volcano; then to safety at the Verdann 

Fortress. Beware the Xylonlc Pulse Trackers, met&­

orold showers and the Laser Cavl'S of Fear. But 

hurry, before the volcano erupts I I 

32K Disk, S34:95 Save 2~ 
Now Thru Jan.31 You Pay Only $27.96 

ANDROMEDA 
CONQUEST 
From Avalon Hill 

Exciting strategy simulation in which 1-4 players 

compete to form and protect their galactic empires. 

Each player starts with 10 resource points, accumu· 

latlng more through skillful selectlori and manag&­

ment of far-flung star systems. 


32K Tape, $17.95 40K Disk, $22.95 

GFS SORCERESS 
From Avalon Hiii 

It's 2582, and you're Joe Justin on the Galactic Fed· 

eratlon Starship SORCERESS. Can you clear your­

self of the unjust charge of mutiny? And what part 

will be played by the lovely Selena Sakarov? 

40K Tape, $29.95 40K Disk, $34.95 

STARCROSS 
From lnfocom 
Tell your ship's computer your course coordinates, 
and strap in for your exciting adventure into space 
in -rch of the legend81)' black holes. Board the 
drifting artifact ship; explore its many rooms and 
ringed corridors. EncountM alien beings like the 
large spld91' who bubbles with conversation, and 
enjoys gadgets. Some, however, are not so friendly! 

32K Diak, S3&:ts Save 2~ 
Now Thru Jan.31 You Pay Only $31.98 

SURVIVAL 
OF THE 
FITTEST 
From IDSI 
Fascinating program based on the game of " Life." It 
uses-and extends-the " rules of the universe" 
from "Life" (Included In the package). Both players 
start with 99 seed cells which they try to " plant" In 
the most effective shapes on the playtleld. The com­
puter keeps continuous count of the cells as shapes 
grow or shrink according to the rules. Vivid color 
and sound effects. 2 joysticks required. 
ROM Cartridge (16K), .13&:95' Sava IS% 
Now Thru Jan. 31 You Pay Only $33.96 

. 1i!OU~ ..,, 
.~..-"' ---­~~ 

vc 
From Avalon Hiii 
Can you change history? You command the South 
Vietnam army; the _gomputer controls the Viet Cong 
(VC) and North Vlelnamese Army. Can you win the 
hearts and minds of the people, and destroy the VC 
units in your province? Challenging operational 
level combat game with hi res graphics. 
40K Disk, $24.95 

By Jyym Pearson from Med Systems•• 
Flw games in onel You begin in an Institution, and 
must successfully negotiate not just the Institute 
Itself, but four other dream adventures as well. OI> 
jects in each dream help solve problems In the next. 
Concenlr1le, or you may -escape the nightmare 
of the Institute! 

16K Tape, $19.95 
32K Disk, $22.95 

TAX DODGE 
By Freeman & Westfall from Island Graphics 
The "truly taxing" maze game: negotiate the maze, 
collect your money, survive inflation, and avoid 
those trying to tax you. Each round represents a 
year in the life of the taxpayer-you must keep more 
money each round to go Into the next one. 

18K Tape, $34.95 32K Disk, $39.95 

For Information Call 
202-363-9797 

32K Diak, $39.95 

To Order Call Toll-Free::=: 800-424-2738. 
Visit our other stores: MAIL ORDERS: Send check or M.O. for total purchase 
829 Bethel Rd., Columbus OH price, plus $2.00 postage & handling. D.C, MD. & VA.: add 
Seven Comers Center, Falls Church, VA sales tax. Charge cards: Include all embossed lnlormatlon 
W. Bell Plaza, 6600 Security Blvd., Baltimore MD © 1982 The Program Store, Inc. 

4200 Wisconsin Avenue, NW, Dept.10·01 ·3 Box 9582 Washington, D.C. 2001 e 



YOUR 
ATARI 
COMPUTER· 
By Poole, McNiff & Cook from Osborne/McGraw-Hill 
Comprehensive, all-in-one guide for Atar i 400/800 
computers that is helpful lo the beginning and ad· 

INSIDE 
ATARI DOS 
By Bill Wilkinson from Compute 

vanced programmer. Complete operating lnstruc· 

lions; detailed BASIC programming, including a 

handy alphabetical glossary of BASIC statements 

and functions; advanced BASIC; computer graphics; 

and tips on hardware, peripherals and compatible 

software. 

Softcover, $16.95 

COMPUTE!'S 
SECOND BOOK 
OF ATARI 
From Compute! Books 

An •II new collection of n•••r·before published 

articles on the Atari for beginner to advanced users. 

Topics Include: Ulllltles, Programming, Graphics, 

Appllcatlons and Beyond BASIC. 


Spiral-bound, $12.95 

GAMES& 
RECREATIONS 
From Reston 
This new book is packed with games and Ideas on 
how to create your own. You'll discover the special 
Atari capabilities of the keyboard, graphics, sound 
and color. The book provides an entertaining way to 
learn more about general programming, too. 
Part I: Learning Through Games. Part ll: Games for 
the Atari. Part Ill: The Atari Special. Plus seven 
appendices. 

Softcover, $14.95 Hardcover, $19.95 

MASTER MEMORY MAP 
From Santa Cruz Software 
If you are serious about programming the Atari, this 
booklet could become one ot your most Important 
tools. A highly detailed map of the Atari's memory, i t 
details thousands of locations and routines. Using 
this booklet makes easier the use of display llst , 
player/missile, and Interrupt graphics. The " Miscel· 
laneous Notes" section contains a wealth of knowl· 
edge picked up by Santa Cruz in their explorat ions ol 
the Atari. Also included are notes on the new GTIA 
graphics chip. 

Softcover, $6.95 

VISICALC 
HOME AND 
OFFICE 
COMPANION 
By Castre..... itz and Ch isausky 

from Osborne/McGraw Hill 
Fifty VisiCalc models for home and office. including: 
investments. inventory. sales forecasts, payroll , per· 
sonal net worth . home budget planning, family in· 
surance needs. Each comes with model list ings. 
sample printed reparts and narrat ive. 
Softcover, $15.95 

By Leventhal and Saville from Osborne/McGraw-Hi ll 
II you're interested in us ing assembly language 
quickly, this book is ideal. It describes general 6502 
programming methods, provides code for more than 
40 subroutines to help you improve your program· 
ming skills, debug or revise an existing program; add 
instruct ions and addressing modes. 

Softcover, $15.95 •118.'II 

ATARI 
SOUND 
AND 
GRAPHICS 
By Moore, Lower and Albrechl from John Wiley 
This self-paced, self-teaching guide will have you 
seeing and hearing things on your Atari in no t ime­
even If you're a complete beginner. You'll learn lo 
compose and play melodies , draw cartoons. create 
sound effects and games. Each section teaches 
something new in BASIC. the most commonly used 
computer language. 
Softcover, $9.95 

PICTURE THIS! 
An Introduction to 
Computer Graphics 
for Kids of All Ages 
By David D. Thornburg from Addison-Wesley 

This book promises to become the " modern replace· 

ment for color ing books and crayons ". It's a learn-by· 

doing manua l that uses PILOT. a simpler language 

than BASIC. and Turtle Geometry to teach kids 10 

crea 1e pictures 1n full color from simple li nes to com· 

plex angles and curves. Recommended for use In 

conjunct ion with PILOT Cartridge. 


lhl' tlimlSpiral-bound, $14.95 
Assrmbkr 

~ 
.~ATARI -Ll/$)\lfH-·l. u:).ASSEMBLER ·-- .. 

By Don & Kurt Inman from Reston ~-------' 
While !he Atari Assembler Cartridge comes w'th an 
operating manual. It assumes that you already know 
assembly language. If you're new to the Atar i or its 
6502 processor, th is book Is a must The lnmans 
guide you through the rudiments of this fascinat ing 
type of programming in clear, easy steps. Includes 
full listing and descript ion of 6502 mnemonics and 
addressing modes. Recommended for use in con· 
junction with Assembler Cartridge. 

Softcover, $12.95 

The comprehensive manual on the disk File Manager 
System (FMS), commonly known as Atar i DOS 2.0S. 
Contains !he only complete and off icial listing for 
the system, plus a full description of: the external 
view, charts & tables, various interfaces and lune· 
tions of individual subroutines. 
Spiral-bound, $19.95 

DE RE 
ATARI 
From APX 
Translated from Latin, lhe lltle of this book Is "All 
About Atari " and It means what It says! Used In 
combination with Atari 's Technical Reference 
Manual, advanced programmers wlll be able to learn 
to exploit the many hardware and operating system 
features that make the Atari 400/800 so tremendous­
ly versatile. Includes a useful discussion of the new 
GTIA chip. Once you know Atari BASIC and 
assembler, this book Is a must. 

Loose leaf 
(binder not supplied), 
$19.95 

COMPUTERS 
FOR KIDS 
Atari Edition By Sally Larsen from Creative 
The BASIC programming manual wri tten for kids, 
from flowcharts to color graphics, including the 
sure-to-please program, "Scare Mom with an Ele· 
phant." Detai led Instructions and sketches plus 
glossary of statements and commands. With lesson 
plans and tips for parents and teachers. 

Softcover, $4.95 

STIMULATING 
SIMULATIONS, 
Atari Version, 

2nd Edition 

By C.W. Engel from Hayden 

A handbook ol t2 simulal1on games including Art 

Auction. Slarsh lp Alpha. Monster Chase and Devil's 

Dungeon - each complete wi th llst lng. sample run. 

inst ruct ions and program documentat ion. including 

flowchart and ideas for variations. 

Softcover, $5.95 
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listing for the core of the AUTORUN .SYS pro­
gram. What this machine language program does, 
in a nutshell , is to temporarily Jake over the task 
of supplying screen editor data by substituting a 
new device handler table and "get character" 
routine for the default ones provided by the 
operating system. At system start-up whil the 
AUTORUN .SYS program is ac ti ve, it intercepts 
all the keyboard entry requests and feeds out, 
one character at a time, the commands which yo u 
have entered. When it has sent out the la t char­
acter of the las t command in the lis t, it re-installs 
the default screen editor handler table, and the 
system takes over from there. 

Returning to the section of the BASIC pro­
gram which create the AUTORUN.SYS fil e, you 
will find that it consists primarily of three loops. 
Loop one (lines 490 through 510) PUTs the core 
program and its associated six byte header into 
the file as READ from the DATA s tatements in 
lines 430 thro ugh 480. 

Note that in line 500 of Automate, two num­
bers are changed from the values shown in the 
DATA statements before putting them into the 
AUTORU .SYS file. The first is a byte in the 
AUTORUN.SYS fil e header which gives the end 
of the progra m when loaded in memory. This is 
the sum of the core program length and the 
number of bytes in the command list. Automate 
also alters the va lue of the immediate argument 
of the CPY ins truction in line 370 of Program 2. 
This by te is se t equal to the total number of char­
acters (including EOL's) in the command lis t. 
Loop two (l ines 530 through 550) PUTs in the com­
mand list w hich resides in 8$. Fina ll y, loop three 
(lines 580 through 590) adds a twelve byte pos t­
script to the fil e which provides the sys tem with 
the initializa tion and run locations for the 
routine. 

The BASIC program here provides an easy 
way to create a useful AUTORUN.SYS fil e. The re 
are dozens o f v. ays thi s file can be used. It doesn't 
necessarily have to be a se rious application . For 
example, it' s sort of fun jus t to start up my 
machine, Ii ten to it go through its disk machina­
tions, then see it automa tica ll y display the per­
sonalized gree ting: 

READY WHEN YOU ARE, J .W.! 

Program 1. 
50 I=O:L = O:MAX=196 
60 DIM A$<MAX>.B$<MAXl,R$(1) 
70 OPEN #1,4,0:"E:":OPEN #2,4,0,"K:" 
80 ? "This · p~o~ram helps you _to creat 

e" 
90 ? " a personalized AUTORUN.SYS fil 

e" 
100 	 ? " which , following the disk bo 

ot 0 

110 	 ? "{3 SPACES}process, automati cal 
ly issues" 

150 COMPUTE! January. 1983 

120 	 ? "{4 SPACES}a set of commands th 
at~" 

130? "{5 SPACES}specify." 

140 I=I+l 

150? :? "Please enter command #";I;" 


160? :INPUT #1;A$ 
170 POKE 766,1:-:> :? "Command #";I;":" 

;A$:POKE 766,0 
180? :? "Is that correct <YIN)? ";:G 

ET #2,X:? :R$=CHR$<X> 
190 	 IF R$="Y" OR R$="y" THEN 220 
200 	 IF R$="N" OR R$="n" THEN 150 
210 	GOTO 170 
220 	 X=L+LEN(A$)+1-MAX 
230 	 IF X< =O THEN 260 
240? :? "Command #";I;" is ";X;" cha 

racter <s>" 
250? "too long.":I=I-l:GDTD 270 
260 B$(L+1l=A$:L=LENIB$l:B$<L+1>=CHR$ 

<155l:L=L+1 
270? :? "Current command list:" 
280 	 POKE 766,1:? :? B$:POKE 766,0 
290 IF L >=MAX-1 THEN ? "Command list 

is full.":? :GOTO 370 
300 ? "Command list can hold ";MAX - L ­

11 111 ; 	 mare 
310? " character(s)." 
320? :? "More commands <YIN>? ";:GET 

#2,X:R$=CHR$<X> 
330 IF R$="Y" DR R$="y" THEN 140 
340 IF R$="N" DR R$="n" THEN 360 
350 GOTO 300 
360? CHR$(125>; 
370 ? " Mount diskette which is to bea 

r" 
380? "the AUTORUN.SYS file, then" 
390? " press RETURN. ";:GET #2,X:CL 

OSE #!:CLOSE #2 
400? CHR$(125>;: ? "Writing AUTORUN.S 

YS f i 1 e. " 
410 OPEN #1,8,0,"D:AUTORUN.SYS" 
420 REM PUT OUT THE HEADER AND THE CO 

RE MACHINE LANGUAGE PROGRAM 
430 DATA 255,255,0,6,59,6 
440 DATA 173, 3 1,208,41,4,240,10,169,1 

8, 141,33,3 
450 DATA 169,6,141,34,3,96,251,243,51 

!'246,33,6 
460 	 DATA 163,246,51,246,60,246,76,228 

,243,0!'238, 33 
470 DATA 6, 172, 33 ,6.192,0,208, 10, 169, 

0,141, 33 
480 DATA 3, 169, 228 ,141, 3 4,3 ,185,59,6, 

160,1,96 

490 FOR I=l TO 66:READ X 

500 IF 1=5 OR 1=48 THEN X=X+L 

510 PUT #1,X:NEXT I 


.520 REM ADD THE COMMAND LIST 
530 FOR I=1 TD L 
540 X~ASCCB$<I, Il) 
550 PUT #1,X:NEXT I 
560 REM APPEND INITIALIZE AND RUN VEC 

TORS 
570 DATA 226,2,227,2,0.6,224.2,225 ,2, 

17,6 

580 FOR 1=1 TO 12:READ X 

590 PUT #1,X:NEXT I 

600 CLOSE #1:? CHR$(125l; :END 
.. 
Program 2. 
D01F 0100 CONSOL $D01F 


0320 0110 DEVTAB $0 3 20 

E400 0120 OLDDHT $E400 




LEARN TO TYPE 

OR GET 


BLOWN TO BITS. 


MasterlYPe™and Atari™make typing 
a blast. 

Now anyone can learn to type and have hours of fun 
at the same time. With MasterType. We've combined the 
fast-action of blow 'em up video games with th~ best 
instructional program available. You either learn to type 
or the aliens ZAP your spaceship into oblivion . The results? 
Highly motivated and enjoyable learning. 

MasterlYPe earns a ten-gun salute. 
MasterType is fast becoming the best selling educa­

tional software product designed for use with the Atari 800 
home computer. 

It's no wonder, when you consider what lnfoWorld 
magazine had to say: 

"MasterType is an excellent instructional typing game. We 
had fun reviewing it, and we highly recommend it to 
those who want to learn typing in an unconventional but 
motivating way;" 

lnfoWorld also went on to rate MasterType as "excellent" 
in all four of its categories. 

MasterlYPe teaches your fingers to fly. 
Face it. If you're like most people, the most inefficient 

components on your computer are probably your fingers. 
But you can change all that with MasterType. In just a few 
easy lessons your fingers will be doing things you thought 
them incapable of. 

MasterType. With 18 explosive learning levels. You'll 
either learn to type or get blown to pieces. 

$39. 95. Requires disk drive 32k and basic. 



0130 
0000 0140 •= $0600 
0600 AD1FDO 0150 INIT LDA CONSOL 

;Load the console switch 
register 

0603 2904 0160 AND #$04 
;and check for the OPTION 

key. 
0605 FOOA 0170 BEQ RUN 

;If it's pressed, branch 
to the RTS. 

0607 A912 0180 LDA #NEWDHT& 
$00FF ;Otherwise, install the v 
ector 

0609 802103 0190 STA DEVTAB+l 
;to the new device handle 

r table 
060C A906 0200 LDA #NEWDHT/ 

256 ;in the appropriate place 
in the 

060E 8D2203 0210 STA DEVTAB+2 
;device table and 

0611 60 0220 RUN RTS 
;return. 
0230 ; 

0612 FBF3 0240 NEWDHT .WORD $F3FB 
;This is the replacement 

0614 33F6 0250 .WORD $F633 
;screen editor handler 

0616 2106 0260 .WORD GET-1 
;vector table. All the 

'0618 A3F6 0270 .WORD $F6A3 
;vectors have their def au 

It 
061A 33F6 0280 .WORD $F633 

;values e>: cept for the 
061C 3CF6 0290 .WORD SF63C 

;GET routine, which 

061E 4C 0300 .BYTE $4C 
;points to the replacement 

061F E4F3 0310 .WORD $F3E4 
;routine below. 

0320 ; 
0621 00 	 0330 COUNTR .BYTE 0 

;character counter 
0340 ; 

0622 EE2106 0350 GET INC COUNTR 
;Increment the character 

0625 AC2106 0360 LDY COUNTR 
;counter. Compare it with 

0628 cooo 0370 CPY #ENDLST­
BEGLST ;the command list length. 

062A DOOA 0380 BNE CONT 
; If not equal, branch to C 

ONT. 
062C A900 0390 LDA #OLDDHT& 

$00FF ;Otherwise, reinstate the 
062E 802103 0400 STA DEVTAB+l 

;default screen editor han 
dler 

0631 A9E4 0410 LDA #OLDDHT/ 
256 ;table vector at the prop 
er 

0633 802203 0420 STA DEVTAB+2 
;spot in the device table. 

0636 B93B06 0430 CONT LOA BEGLST-1 
, y ;Fetch the next character 

0639 A001 0440 LDY #1 
;from the command list and 

063B 60 0450 RTS 
;return. 

0460 ; 
0470 BEGLST 
0480 ;The command list go 

es here. 
063C 0490 ENDLST .END Cl 

PRICKLY-PEAR SOFTWARE 

THE MOST INTEREmNG AND PROFESSIONAL SOFTWARE AVAILABLE FOR 


THE VIC-20, ATARI, AND TRS-80 COLOR COMPUTER. 


Truly a classic, this program will accurately cast your 
complete horoscope. You just .enter the date, time, and 
place of birth. Tlie sun sign, ris ing sign, mid heaven (MC), 
lunar nodes, and planetary influences including houses 
and aspects between the planets will all be calculated, and 
a full chart drawn. You can also do progressed charts and 
transits. It will even tell you the day of the week you were 
born. The accompanying book will help you interpret this 
chart of your horoscope. The extent of the documentation 
is tremendous, even by our exceptionally high standards, 
and no previous knowledge of the subject is required. You 
can share in this wisdom which has been used for thou­
sands of years in many cultures. This program was written 
by a professional Astrologer. Requires 16K memory (BK 
or bigger expander on Vic). $34.95 tape - $39.95 disk 

*** 
Many other Programs, such as: Fantasy Gamer's Package, 
Gangbusters, Tarot, I Ching, Numerology, Great Word 
Game, Mathpac I, Football, and more!!! 

Viking! 
A simulation for 1 to 4 persons. Each begins as a land­
owner, and by farming their land, buying and selling land, 
expanding their fishing fleet, building on to their manu­
factory, increasing their population, equiping and training 
more soldiers, and regulating their taxes, each player tries 
to increase their economic power and rank until one 
becomes ruler over all. But beware plagues, rats, raiders, 
revolts, bad weather, and other misfortunes which may lie 
along the road to success. As you progress,.see the map of 
your holdings increase. Playable in 1 to 2 hours, and 
different every time, you may have an addiction problem. 
Requires 16K memory (16K or bigger expander on Vic) 
$19.95 tape - $24.95 disk 

*** 
You won't find better programs! Ours are debugged, user 
friendly, accurate, and fun to use. We have games, utilities, 
educational, and useful programs, and you will like doing 
business with us. If you have an Atari, Vlc·20, or Color 
Computer, we want you as a customer. 

SEND A STAMPED, SELF-ADDRESSED LONG ENVELOPE FOR COMPLETE CATALOGUE 
At Your Local Dealer, or

SPECIFY ·SYSTEM Send Order To: PRICKLY-PEAR SOFTWARE 
Your Personal check is welcome-no delay. Include $1 .50 shipping for each 9822 E. Stella Road 
program ordered (Shipping free on $50.00 or larger orders). Az. residents Tucson, Arizona 85730 
add 4% sales tax. Orders shipped within two days. (602) 886·1505 



All About Commodore's 

WAIT ln·st·ruction 


Louis F Sander. Pittsburgh 

WAIT is one of Commodore BASICs 111ost mysterious 
instructions - seldom see11 in programs, rarely men­
tioned in magazines, and nearly impossible to under­
stand in manuals. But it's available for VIC-20, PET/ 
CBM, and 64 users. To find out how helpful it can be 
for all kinds of applications (program debugging, single­
stepping, even n superior form of the common pause 
GET K$: IF K$="" THEN), read on . 

WAIT allows a BASIC program to communicate 
with hardware and with certain software external 
to itself. It causes PET to suspend all apparent 
activity on receipt of a signal from the keyboard, 
an external device, or the computer's internal 
timers . PET's normal activity resumes when the 
signal is removed. Thus, WAIT provides a simple 
means of pausing until a key is pressed, an interval 
ends, or contacts open or close . We'll soon get to 
some useful examples. 

When executed, WAIT examines a selected 
memory location and halts the program if the 
location contains a specified "trigger value." The 
program continues if, or as soon as, any other 
value appears in the selected location. Optionally, 
WAIT can be made to ignore some of the bits in 
the location it is testing. 

In other words, WAIT halts a program if, and 
for as long as, selected bits in a chosen location 
have one specific pattern. Note carefully: the pro­
gram waits if a specific pattern exists, not for a 
specific pattern to appear. 

WAIT's format is: 
WAlT ADDR, MASK, TRIG 

ADDR, MASK, and TRIG can be any numeric 
constants, expressions, or variables in the range 
0-65535 for ADDR, and 0-255 for MASK and TRIG. 
TRIG and its leading comma may be left out of 
.the statement if desired, in which case TRIG de­
faults to zero. 

Technically speaking, the WAIT statement 
reads the status of memory location ADDR, ex­
clusive ORs it with TRIG, then ANDs the result 
with MASK, repeating these steps until a nonzero 
result is obtained. Practically speaking, few human 
minds can follow such logic, let alone comprehend 
its effect on their programs. If you prefer simpli­
city, think of WAIT as saying this: "Pause if the 
MASK bits in the contents of ADDR are the same 

as those in TRIG. Otherwise, continue." But let's 
illustrate some of its specific uses. 

ADDR is the address of the memory location 
to be tested . WAIT halts the program if ADDR 
contains a preselected trigger value, resuming 
execution if and when ADDR's contents change. 
It follows that ADDR must be a location whose 
contents can change independently of the pro­
gram, or there will be no way to resume program 
execution. Relatively few memory locations meet 
this criterion - mainly they are associated with 
the keyboard, the user and IEEE ports, and the 
computer's internal timers . Table 1 is a partial 
listing of such locations. 

MASK determines whether WAIT tests all, or 
only some, of the bits in ADDR. If a given bit in 
MASK is set to one, the corresponding bit in 
ADDR will be tested. Otherwise, the bit will be 
ignored. If the entire contents of ADDR are to be 
tested, MASK must equal 255; any lower number 
will cause WAIT to ignore one or more bits. The 
various powers of two are often used in MASK, 
to monitor a single bit for a one or a zero. Zero is 
a legal value for MASK, but should never be used, 
since it always causes an endless halt. (Any 
number and zero equals zero.) 

TRIG is the value that triggers a halt. If WAIT 
is executed when ADDR contains TRIG, the pro­
gram will stop until TRIG is replaced by another 
value. Of course, if MASK is blocking out one or 
more bits, any number whose unblocked bits are 
identical to those in TRIG will have the same effect 
as TRIG, and will cause the program to halt. 
TRIG's default value is zero, so when TRIG is 
omitted from the WAIT statement, a halt occurs 
whenever all the unblocked bits are zero. 

WAIT has three other notable properties. 
First, just as PRINT can be abbreviated as"?", 
WAIT can be abbreviated as ''W shifted A". You 
can use this property to save keystrokes and line 
space. Second, the STOP key will not terminate a 
WAIT. That can only be done by satisfying the 
logical conditions in the argument; if a program­
ming error has made this impossible, you must 
reset your machine to recover. So as soon as you 
put a WAIT statement into a program, save a copy 
on tape or disk; that will save you if you've made 
an error. Finally, WAIT does not affect the jiffy 
clock- TI and TI$ continue during WAITs, even 
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513 142 

514 143 

515 151 

516 152 
525 158 

59410 59410 

Table 1: Some Useful Memory Locations 

PET 
PET Upgrade 
Orig. or4.0 
ROMs ROMs VIC-20 64 Contents 

512 141 	 162 162 Increments every jiffy (1/60 second). 

161 161 Increments every 256 jiffies (4.2 seconds). 


160 160 Increments every 65536 jiffies (18.2 minutes). 

Zeroing TI$ zeros aJJ three dock locations. 

197 197 Unique value for the key pressed at the current jiffy.
(Note: returns kejboard matrix No key= 255. Other values differ with ROMs. rather than ASO value) 

653 653 StatusofSHIFfkey. Up=O, Down=l. 

198 198 Number of characters in the keyboard buffer (Oto 9). 

NIA NIA Senses certain keys. The keys vary with keyboards 
and ROMs, but these are the most common: 

For BASIC 1.0 and 2.0 For BASIC4.0 
RVS= 254 '+-'key= 254 
'('key = 253 '3' key= 253 
SPACE= 251 '6'key = 251 
'<'key= 247 '9' key= 247 
STOP = 239 STOP = 239 
'.'key = 191 ':'key = 223 
'='key= 127 
Note that pressing a key zeros a bit in 59410. 
Pressing multiple keys zeros multiple bits. 
The eight-bit of this location tells the state of the but­59411 59411 
tons on TAPE #1. Button down = 0, aJI buttons up = 1. 
Parallel User Port. 59471 59471 

37151 
(Button down= 62 
all buttons up= 126) 

37136 

though the computer and the STOP key are os ­
tensibly dead. So by using the memory locations 
of the jiffy clock, you can precisely control WAIT's 
pauses . 

Real World Applications 
Table 2 lists some of WAIT' s uses, along with the 
arguments used to implement them. To demon ­
strate these applications, the following examples 
can be inserted as line 25 of this little program: 

10 Tl$= "000000" 

20 PRINT TI 

30GOT020 


Lines 20 and 30 cause a continuous screen 
printout while the program is running, making it 
easy to observe the effects of the WAIT in line 25. 
(The following examples use ADDResses from 
Original ROMs; if you have PET Upgrade, 4.0, or 
a VIC or a 64, use Table 1 to find the right 
ADDResses for your machine.) 

WAIT 59410,255,251 s tops the program when 
SPACE is depressed, and continues execution 
when it's released. No other key can make the 
program pause if these arguments are used. Dif­
ferent TRIGs, of course, will activate different 
"59410 keys. " 

WAIT 59410,255,255 stops the program 1111til 

SPACE or one of the other "59410 keys" is de­
pressed. Only these keys can change the contents 
of 59410, and any one of them will do it, thus 
ending the WAIT. 

WAIT 516,255 is a simple way to pause until 
a key is pressed . Since 516 contains a zero until 
SHIFT is pressed, this line halts the program until 
you press SHIFT. Notice that the STOP key has 
no effect unless SHIFT is pressed and the program 
is running. Also notice that WAIT 516,1 would 
have the same effect, using fewer bytes. 

WAIT 59411,8,8 waits for a button on the 
tape drive to be pressed. While all the buttons are 
up, 59411's eight-bit is set, and the program halts . 
Depressing PLAY or any other recorder button 
clears the eight-bit, resuming execution of the 
program. 

WAIT 59411,8 halts the program when the 
eight-bit is cleared, resuming when it's set. So, 
unlike the last example, this one stops when a 
button is down. Together, these two examples 
show how to use a one or a zero in any bit position 
to s top your program - just block out all the other 
bits and use TRIG to look for a one or a zero in 
the position of interest. This technique can be 
used to wait for a peripheral to signal that it is 
read y to proceed, assuming that the signal comes 
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1. 

You bet! Quick Brown Fox word processing software has more features than Word 

Star and runs on your VIC or Commodore 64. And it can grow and grow. Add 


memory, 80 column display, disks, even a letter quality printer. We'll 

show you how a 1st-class word processor can be yours for less than 


$2000! You can even have a "studen t'' system for less than $700! 


It all starts with the Quick Brown Fox at $65. 


Call or write for our free brochure 

Quick Brown Fox 548 Broadway New York NY 10012 (800) 547-5995 Ext 194 


Dealer Inquiries Invited (212) 925-8290 




by way of a line going high or low. 
WAIT 514, 128 pauses until the jiffy counter 

hits 128. See Table 2 for other valid MASKs for 
this purpose (WAIT ADDR, T) . 

WAIT 525, 1 : POKE 525,0 waits for any key 
to be pressed . This is simpler than the more 
common 

25 GET A$ : IF A$=" "THEN 25 

and it allows other statements to follow it on the 

same program line. The POKE is there to clear the 
keyboard buffer and can be omitted if there are 
no subsequent GETs or INPUTs in your program. 

WAIT 525,2 : POKE 525,0 waits for two keys 
to be hit. There is no easy way to wait for three. 

WAIT 513,255,PEEK(513) waits for the 4. 2 
second timer to increment. The screen display 
will prove that this happens every 256 jiffies. 

WAIT 516, 1,PEEK(516) illustrates an inter­
esting technique. Whether SHIFT is up or down, 

WAiling On The 

VIC-20And 

Commodore 64 

Doug Ferguson. Elida. Ohio 

Joysticks Can WAIT 
One of my pet peeves involves a game that 
uses a joystick for virtually all movement, 
but when it's time to indicate whether to 
play again, I have to put aside the joystick 
and hit a function key, type Y for YES, or hit 
the space bar. Why not use the joystick? 

End'..of-the-program EJ.Uestiens are well 
suited for the WAIT command. To replay or 
not to replay is hardly a "menu" of choices. 
With WAIT, the computer "waits" for the 
replay signal. Even if the player wants to 
quit, he can always RUN/STOP-RESTORE or 
turn off the power. 

The most suitable replay signal is the 

fir~ button, as in this VIC-20 example: 


6000 PRINT ''YOU WIN!!": PRINT" PRESS 
FIRE-BUITON TO PLAY AGAIN" 

6005 WAIT 37137,32: REM IN CASE BUTTON 
IS ALSO USED IN THE GAME ITSELF 

6010 WAIT 37137,32,32 
6020 RUN 

Here is a table showing the specific test values 
not only for the VIC-20 but also for the 
Commodore 64: 

COMMODORE 64 

VIC-20 Joystick1 Joystick 2 

FIRE WAIT 37137 ,32,32 145,16,16 56464,16,16 
LEFT WAIT 37137,32,32 145,4,4 56464,4,4 
DOWN WAIT 37137,16,16 145,2,2 56464,2,2 
UP WAIT 37137,4,4 145,1,1 56464,1,1 
•RIGHT WAIT 37152,128,128 145,8,8 56464,8,8 
ANY (except WAIT37137,62,62 145,31,31 56464,31,31 

RIGHT on 
the VIC) 

•POKE 37154,127 before and POKE 37154,255 after the 
WAIT statement on the VIC. 

156 COMPVTll Jonuary. 1983 

This table assumes you want to test if the 
joystick is presseti a certain way. Ifyou want 
to test that a certain position is not pressed, 
just leave off the last number (as in line 
6005). 

Tracing With WAIT 
Another way to use WAIT is in FOR/NEXT 
loops in either program or direct mode. For 
example, to examine the contents of the ROM 
memory containing BASIC, .type in the fol­
lowing program: 
188 FOR X = 12 * 4096 TO X + 81 

91 : PRINT x I PEE·K(X) 
118 WAIT 197,64 
128 NEXT 

or the direct statement 

FOR X = 12 * 4096 TO X + 8191: 
PRINT X,PEEK(X):WAIT 197,64: 
NEXT 

(In both examples, substitute 10*4096 for the 

Commodore 64.) 


A list of memory addresses and contents 
will begin to scroll by. To stop printing, press 
any key (except RESTORE, SHlFI, CTRL, or 
the Commodore key). Printing resumes 
when the key is released. If the WAIT is 
changed to WAIT 653,1,l, the SHIFf key 
alone beco:rnes the control key. This has the 
advantage of providing a "hands off" pause 
by using the SHIFT LOCK key. 

It is also possible to single-step (go 
through a program line by line) using the 
WAIT command. Simply change the WAIT to 

WAIT 197,64: WAIT 197,64,64 

for "any key" control or 

WAJT 653,1,1: WAIT 653,1 

for SHIFT key control, although the SHIFf 

LOCK is of no consequence when single­

stepping. 


Escape from examining memory by hit­

ting the RUN/STOP key. 




NOW. The only real limitation 

for your VIC 20 is imagination. 


The ARFON MICRO VIC 20 EXPANSION CHASSIS allows you to fully expand the VIC 20 
memory, plug In lnterfaces, other computer peripherals, cartridges for expanded Basic 
language functions, programming utllltles and even ROM cartldges of your own design to 
turn the VIC 20 Into a sophisticated computer control system. In fact, with your VIC Installed 
In the AFRON MICRO VIC 20 EXPANSION CHASSIS the only real llmltatlon to the uses you 
can find for the VIC 20 Is Imagination. 

VIC 20SOFTWARE FROM ARFON MICRO, U.S. 
TOTL TIME MANAGER is a set of two programs which 
allow you to create personal or business schedules, calen­
dars of events. and checklists of activities. Organize reports 
by: person. project, or activity. Sort reports by: beginning 
or ending dates, or activity number. Print 56 different bar 
chart formulas. S25 . 
RESEARCH ASSISTANT 2.0 is a set of programs which 
allow you to keep track of reference data and . create 
keyword cross reference lists. Keep data on reference sour­
ces: author, title, bibliography. Keep reference notes: 
page{sJ, text. up to I 2 keyword cross reference, print 
data and or cross reference lists. S25. 
TOTL LABEL 2.0 is a very useful mailing list and label 
program. TOTL LABEL 2.0 features easy editing. add or 
delete labels, define your own labels {width, length, num­
ber of printed lines), sort alphabetically or numerically and 
more. S20. 
TOTL TEXT 2.0 is a complete word processing program 
which allows you to create and format professional 
looking documents. There is no limit to the length of a 
document. TOTL TEXT features: page numbering. 
paragraph control. right and left margin control, VIC prin­
ter expanded characters. skip to top of page. single. 
double, or triple spacing. centered title lines, tab position 
control, character and line spacing, upper and/or lower 

VIC 20 & COMMODORE are registered crademarks of Commodore 

Business Machines. 


Ask your VIC Dealer, or Contact 
ARFON MICROElKTRONICS, U.S. 
111 Rl!na Drive. lafayme, La. 70503 

(318J988-2478 



Al 

FOR EFFICIENCY 

Accounting 
+ 	Integration 

"MAGIS PLUS" 

The one-step accounting system! 
MAGIS PLUS Software by MAG, Inc. 
This software is the superior alternative 
to an incomplete accounting system. 

Available through: 

South Eastern 

Computer Outlet 

P.O. Box 127 Comer, GA. 30629 

SEGO specializes in Commodore, 
Digilog, Texas Instruments & Victor 
hardware. 

SECO AIMS TO PLEASE! 

Call collect: (404) 783-5011 

MasterCard and Visa accepted. 
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this line waits for it to change. (Carefu l - if you 
changed ADDR to accommodate your ROMs, the 
PEEK must be changed to match it.) 

WAIT 515,255,PEEK(515) does the same for 
any other key. 

WAIT 59471, l, 1 waits for the PAO line on the 
user port to go low. Don' t try this or the following 
examples unless you've configured the port for 
inputs and can control the lines. 

WAIT 59471,1 waits for PAO to go high. 
WAIT 59471,l,PEEK(59471) waits for PAO to 

change state. 
WAIT 59471 ,3,2 waits if PAO is low and PAI 

is high . Otherwise, the program continues to 
run. 

Of course, there are hundreds of other ways 
to use WAIT. If you understand the ones we've . 
looked at here, you're ready to find and exploit 
the others. Here's one of them, to check your 
understanding: If X means we don't care whether 
a bit is 0or1, and if we want our program to pause 
as long as XXXXOIOI appears in location 59471, 
but to continue on any other value, the proper 
statement is WAIT 59471, 15,5. If you understand 
exactly why 15 and 5 are the proper arguments, 
you really do know all about WAIT. 

Table 2: 

Some Useful Applications 

ADDR is the memory location to be tested. 
CONT is ADDR's contents when tested. 

Argument 	 Effect 

WAIT ADDR,255,N 	 For N of 0- 255, waits while CONT 
= N. Continues when CONT does 
notequalN. 

WAIT ADDR,255,255 	 Waits as Jong as all bits in CONT 
are ones. Continues when any bit 
goes to zero. 

WAIT ADDR,255 	 Waits as long as all bits in CONT 
are zeros. Continues when any bit 
goes to one. 

WAIT ADDR,8,8 	 Where 8 is 1,2,4,8, 16,32,64or128, 
waits while CONT's 8-bit is one. 
Continues when the B-bit is zero. 

WAITADDR,8 	 Where 8 is as above, waits while 
CONT's 8-bit is zero. Continues 
when the 8-bitis one. 

WAITADDR,T 	 Where a counter in ADDRcycles 
from 0 to 255, and where T is 128, 
192, 224, 240, 248, 252, or 254, waits 
while CONT is less than T. Con­
tinues as soon as CONT= T. C 



Word Processing . . . . . . . . . . . . . . . . . . . . . . . $90 

Computer Tutoring Game (COCO) . . . . . . . . . . 50 

General Ledger . . . . . . . . . . . . . . . . . . . . . . . . . 199 

Pet Emulator (emulates 4.(}basic) .. ..... ... 30 

CBM EasyCalc (for the 64) . . . . . . . . . . . . . . . . 99 

CBM EasyFinance . . . . . . . . . . . . . . . . . . . . . . . 50 

CBM EasyPlot . . . . . . . . . . . . . . . . . . . . . . . . . . 80 

CBM EasyScan (appointment manager) . . . . . . 80 

Sprite-Magic (build sprites on screen with 


Joystick , save to disk or cassette) ........ 30 

Assembler Package for CBM 64 (cassette) 


Editor (creates and updates source code), 
Assembler, Loader. Disassembler. . . . . . . . . 50· 


Mail Mate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 

IEEE Interface (64) . . . . . . . . . . . . . . . . . . . . . . 100 

Parallel Interface . . . . . . . . . . . . . . . . . . . . . . . . 90 

RS232 Interface (modems . printers) . . . . . . . . 45 

VIC PRODUCTS 
VIC 20 Computer, SK . . . . . . . . . . . . . . . . . . . . $199 

Vic Datasette Recbrder . . . . . . . . . . . . . . . . . . . 60 

Vic 1541 Disk Drive . . . . . . . . . . . . . . . . . . . . . 395 

VIC MODEM (for CBM 64) ................ 100 

VIC 1525 Graphic Printer (for CBM 64) . . . . . . 325 

BK Memory Expansion Cartridge . . . . . . . . . . . 49 

16K RAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 

24K RAM .. .... ........... . ....... ·.... 155 

IEEE Interface (VIC) . . . . . . . . . . . . . . . . . . . . . 85 

Gort (great arcade game) . . . . . . . . . . . . . . . . . 30 

Omega Race . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 

Midnight Drive . . . . . . . . . . . . . . . . . . . . . . . . . 23 

VIC 3 slot Expander . . . . . . . . . . . . . . . . . . . . . 43 

VIC 6 slot Expander . . . . . . . . . . . . . . . . . . . . . 83 

Seawolf ................ . ............ . . 23 

Cosmic Cruncher . . . . . . . . . . . . . . . . . . . . . . . 23 




Apple Machine 

Language Memory Aid 


Lou osh. Decatur. IL 

"ML Helper" is a utility developed to assist fledgling 
Apple mach ine language programmers in studying 
6502 object code when the original source code is not 
available, and also in adapting that code to their par­
ticular needs and syste111s. This program also works as 
is on 051 and ca11 easily be 111odified for any Microsoft 
BASIC. 

Options are offered in this program to list and 
modify zero page usage, to list and modify abso­
lute addressing references, and to relocate the 
code under examination. Although written in 
Microsoft floating-point BASIC, this utility is read­
ily converted to the other popular dialects. In 
fact, while my system is OSI, the listing is for 
Apple simply to involve a wider audience. 

You may save ML Helper without REMarks. 
If you do, notice that line 31 may be incorporated 
into line 29, and line 35 into line 33, for increased 
program optimization. However, do not tamper 
with the" EXT A" s tatement of line 51, since 
ML Helper will exit a loop without completing it; 
a simple "NEXT" there is insufficient. 

In the interest of brevity, I chose to do no 
error checking of input from the keyboard . Thus 
it's easy to become careless and obtain seemingly 
inexplicable program performance. Also, when 
using hexadecimal notation, I assumed you won't 
prefix an address with the "$" symbol. Further­
more, lead ing zeros are harmless, but quite un­
necessary. No relocate is foolproof. Hence, ML 
Helper do~s not resolve the indirect JMP or the 
technique of jumping with an RTS once the stack 
has been prepared. In other words, jump tables 
and data blocks are moved unchanged. 

Disassemble And Relocate 
· MLH l lWhen up and running, eperemuatesa 

disassembler, examining the address range you've 
specified for va lid 6502 operation codes. When 
they are found, the program logic proceeds to list 
or modify the zero page.references, to list externa l 
absolute references, to modify absolute references, 
or to move code and modify addresses for a sue­
cessful relocate, whichever option is operative. 

Bytes determined to be invalid instruction 
code sequences are assumed to form data tables . 
A data table finder, as such, is always active and 
can actually become an unspecified sixth option 

to locate unknown data table areas. 
At this point I set an arbitrary criterion ­

namely, that wherever there occurs a block of six 
or fewer consecutive bytes of executable code, the 
data table finder should, nonetheless, report that 
block of code as part of a data table area . If this 
standard proves unsuitable for your requirements, 
then change the "A-7" expression in line 350. The 
absence of data tables is reported as an address 
range of 0-0 ($0000-0000 hexadecimal) . 

Menu item 4 may not be immedi_ately clear. 
The "EXTERNAL" references that ML Helper will 
list are those absolute addresses referencing mem­
ory outside the body of the program module being 
examined. Displaying all absolute addressing 
usage produces a counterproductive volume of 
screen clutter which I thought best to avoid. 

Menu item 5, by which you elect to change 
absolute references, is not similarly restricted. If 
during a run it appears that interesting data might 
scroll away, then Apple users are reminded to 
invoke the CTRL S Stop-List feature of their sys­
tem; others may have to rely on CTRL C or divert 
all output to hard copy. Have fun exploring un­
charted machine language programs with ML 
Helper pointing the way. 

0 DATA 232,200,202,136,72,104,24,56,96,170,1 
68 ,138,152,234,10,74 ,42,1 06,186 

1 DATA 154,64,120,88,184,248,216,8,40,0,208, 
240,144 ,176, 48 ,16,80,ll2,l69,l62 

2 DATA 160,201,224,192,105,233,41,9,73,l65,l 
66,164,133,134,132,230,198,197,228 

3 DATA 196,101,229,36,37,5 
10 DATA 69,38,102,6,70,181,182,180,149,150,14 

8,246,214,213,117 
11 DATA 245,53,21,85,54,118,22,86,177,145,209 

,113,241,49,17,81,161,129,193,97 
12 DATA 225,33,l,65,32,76,108,44,173,174,172, 

141,142,140,238,206,205,236,204 
13 DATA 109 , 237 , 45 ,13,77,46,ll0,14,78,189,190 

20 DATA 188,157,254,222,221,125,253,61,29,93, 
62,126,30,94,185,153,217,121,249 

DATA 57,25,89: GOT053021 
30 REM *** LIST ADDRESSES *** 
4 0 IF A(Z) > = S THEN IF A(Z) < E THEN 

RETURN 
IF Z = 0 GOTO 80~~ 
FOR X = 0 TO Z - 1: IF A(X) = A(Z) THEN R 

ETURN 
68 S(T) =VAL (H$):E(T) = VAL (E$) 
70 NEXT 
80 PRINT wADDR REF'D: w;: IF H THEN D A(Z) 

: GOSUB 220: PRINT w$wH$: GOTO 100 
90 PRINT A(Z) 
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100 
110 
120 

130 
140 
150 
160 

170 

180 
190 

195 
200 
210 
220 

225 

230 
240 

245 

2 50 
260 

265 
270 
280 
290 
300 
310 

320 

330 
340 
350 

360 
370 
380 
390 
400 
410 
420 
430 
440 

4 50 
460 
470 
480 

490 
500 
510 
520 
530 

531 

532 

533 

540 

541 

542 

550 
560 
570 

Z = Z + 1 - (Z > 29): RETURN 580 
REM *** ZERO PAGE CHANGE *** 590 
FOR I = 0 TO X: IF C(I) = A(Z) THEN POKE A 600 

+ l,D(I) 
NEXT : RETURN 605 
REM *** RELOCATE *** 610 
IF A(Z) < TS OR A(Z) > TE THEN RETURN 620 
I = PEEK (A + 1) + T3: IF I > 255 THEN I -
= I - N:T4 = T4 + 1 625 
POKE A + l,I: POKE A + 2, PEEK (A + 2) + T 6 30 
4: RETURN 
REM *** CHANGE ABSOLUTE ADDR *** 640 
FOR I = 0 TO X: IF C(I) = A(Z) THEN K = I 650 
NT (D(I) / N) 
POKE A+ 1, D(I) - N 
NEXT : RETURN 
REM *** DEC-HEX *** 
H$ "":F = 4096: FOR 
(DI F):D = D - K * F 
H$ = H$ +MID$ (G$,K 
XT : RETURN 
REM *** HEX-DEC *** 
D = 0:F = H: FOR J = 

660 
* K: POKE A+ 2,K 

670 
J = H TO 4:K INT ­

675 
+ 	 H,H) :F = F / 16: NE 

680 
690 

LEN (H$) TO H STEP ­
H:M = ASC (MID$ (H$,J,H )) - 48 695 
D = D + F * (M - 7 * (M > 9)): F = 16 * F: - 700 
NEXT : RETURN 
REM *** PRINT DATA TABLES *** 710 
PRINT "DATA TABLE: ";: IF H THEN D Tl: ­
GOSUB 220: PRINT "$"H$"-";:D=T2 720 
GOSUB 220: PRINT H$: RETURN 
PRINT Tl"-"T2: RETURN 725 
REM *** MAIN ROUTINE *** 
FOR A = S TO E 730 
REM *** SKIP DATA TABLES *** 740 
FOR I = 0 TO T: IF S(I) THEN IF A > = S(I) 

THEN A= E(I) + l:S(I) = 0 750 
NEXT : FOR I = 0 TO 150: READ M: IF PEEK ( 
A) = M GOTO 390 

TS = VAL (H$) 

REM *** CALCULATE OFFSET *** 

TE = TS + E - S:I = ABS (TS - S) :T4 INT ­
(I/ N):T3 =I - T4 * N 

IF TS < S THEN T3 = - T3: T4 - T4 

REM *** MOVE ROUTINE *** 

IF T3 > 0 THEN K = TE: FOR I E TO S STEP 

- 1: POKE K, PEEK (I) :K=K-1 

NEXT : GOTO 650 
K =TS: FOR I= S TOE: POKE K, PEEK (I): ­
K = K + 1: NEXT 
REM *** SWAP TS & S, TE & E *** 
K = TS:TS = S:S K~K = TE:TE = E:E = K 
PRINT "LIST UP TO 11 KNOWN DATA TABLES IN ­
THE PROGRAM. TYPE 0,0 WHEN DONE.":P 
RINT 
PRINT "DATA TABLE "T" START, END: ";: INPU 
T ""; H$, E$ 
IF H THEN GOSUB 240:S(T) = D:H$ = E$: GOSU 
B 240:E(T) = D: GOTO 690 
S(T) = VAL (H$) :E(T) = VAL (E$) 
IF E(T) THEN I = T3 + T4 * N:S(T) = S(T) + 
I:E(T) = E(T) + I:T T + 1 

IF T < 11 GOTO 670 
IF C < > 2 THEN IF C < > 5 THEN PRINT : GO 
TO 290 
PRINT :PRINT "LIST UP TO 11 ADDRESSES TO B 
E CHANGED. TYPE 0,0 WHEN DONE.":PRINT 
PRINT "t"X". OLD,NEW ADDRESSES: ";: INPUT 
""; H$, E$ . 

IF H THEN GOSUB 240:C(X) = D:H$ = E$: GOSU 
B 240:D(X) = D: GOTO 740 
C(X) =VAL (H$):D(X) =VAL (E$) 
IF C(X) = D(X) OR X = 10 THEN PRINT : GOTO 

290 
X = X + 1: GOTO 720 ~ 

NEXT 
REM *** PRINT DATA TABLES *** 
IF A - 7 > T2 THEN IF Tl THEN GOSUB 260:Tl 
= A TIRED OF WRITING

IF Tl = 0 THEN Tl = A 
T2 = A: GOTO 510 BORING BUSINESS DATA 
REM *** 1-BYTE IGNORE *** PROCESSING PROGRAMS?
IF I < 29 GOTO 510 

REM *** 2-BYTE IGNORE *** 
 THE ALIEN GROUP needs on imaginative Pro­IF I < 48 GOTO 500 
REM *** ZERO PAGE *** grammer to create interesting software for its 
IF I > 102 OR C > 2 GOTO 470 Voice and Music Synthesizer Peripherals. He/ 
IF C < 3 THEN A(Z) = PEEK (A+ 1): ON C GO she must be capable of writing in Assembly
SUB 50,120 
GOTO 500 
REM *** 3-BYTE *** 
IF I < 103 GOTO 500 
IF C > 2 THEN A(Z) =PEEK 
+ 2) * N: ON C-2 GOSUB 
A = A + 1 
A = A + 1 
RESTORE : NEXT A: GOSUB 

Language and have detailed knowledge of 
at least one of the popular home computers 
and its operating system. Send Resume to : 

(A + 1) + PEEK (A ­ THE ALIEN GROUP, 27 W. 23rd St., NY, NY 10010 
150,40,190 

260: END 
REM *** END OF MAIN ROUTINE *** 

PRINT "l= LIST ZERO PAGE REFERENCES":PRINT 

"2= CHANGE ZERO PAGE REFERENCES" 

PRINT "3= RELOCATE": PRINT "4= LIST EXTERN 

AL ABSOLUTE REFERENCES" 

PRINT "5= CHANGE ABSOLUTE REFERENCES": PR! 

NT: PRINT "CHOOSE ONE: ";: GET H$ 

PRINT H$:C =VAL (H$):PRINT :PRINT "WANT H 

EX NUMBERS, Y/N? ";: GET H$:PRINT H$ 

PRINT :H = H$ = "Y":N = 256:G$ = "01234567 

89ABCDEF": DIM A(30) 

INPUT "INPUT START,END ADDRESSES: ";H$,E$: 


PRINT 
IF H THEN GOSUB 240:S = D:H$ = E$: GOSUB 2 
40:E = D: GOTO 560 
S = VAL (H$) :E = VAL (E$) 
IF C < > 3 GOTO 660 
INPUT "INPUT TARGET ADDRESS: ";H$: PRINT 
IF H THEN GOSUB 240:TS=D:GOT0600 
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Supermon64 

Jim Butterfield. Associate Editor 

S11per11101164 is your gatezvay to machine language 
programming on the Commodore 64. Superman, in 
several versions, has been popular over the years as a 
major progra111111ing tool for Commodore users. With 
this adaptation for the 64, a good book on 6502 prog­
ra111111ing, and patience, you can learn to write programs 
or subroutines which are capable of running at extra­
ordinary speeds. You can learn machine language 
progrn111m111g. 

Supermon64 itself is in machine language, but 
you can type it in without knowing what it means. 
Using the Tiny Peeker!Poker (Program 1), or via the 
built-in monitor of a PET, type it in and SAVE it . The 
fastest way to check for errors is to type in Program 3 
011 n regular PET (or use the portioning techniques 
described in the article to make room for the checksum 
program the same way you made room for the Tiny 
Peeker). The11 fond Super11101164 into the PET. It will 
come in above your BASIC. Then RUN the checksum 
and it will report the location of any errors. 

The easiest way to type in Supermon64 is by using 
a monitor. Unfortunately, you won't have a mon­
itor until Supermon64 is typed in. This leads to a 
chicken-and-egg situation. It's no good my 
suggesting that you should borrow a friend's 
Supermon64 to type this in; if he's got it, you can 
just make a copy and save a lot of work. There's 
gotta be another way. 

The Commodore 64 has lots of memory. We 
ca n waste some of it to create an easy method 
which will allow us to enter this program. Maybe 
we'll even learn something along the way. 

You may have noticed that when you power 
up the 64, it tells you that you have 38911 bytes 
free. For the moment, I'm not going to tell you 
what happened to the rest of the 64K (it's there, 
but BASIC won' t use it). The baffling thing is that 
if you ask the machine to PRINT FRE(O), it will 
tell you that it has -26627 bytes free. Don't be con­
fused: this is a bug and you can get the right 
number by adding 65536. Whip out your trusty 
calculator, do the addition, and do you get 38911? 
Of course not, but it's close enough (another story 
for another time). 

Now: we're going to trim some memory away 
from the computer, so as to give ourselves space 
to stage Supermon64. First, we must prepare the 
162 COMPUTE! January, 1983 

new space so that it will be able to hold a BASIC 
program. Type POKE 8192,0 and the space is 
ready. Next, we are going to move BASIC to this 
new area. Type POKE 44,32 followed by NEW 
and the deed is done. At thi s point we seem to 
have a perfectly normal Commodore 64 machine. 
Everything will work as before. But, if you ask 
PRINT FRE(O) you'll find that your free space has 
dropped to 32765 bytes . We have sectioned off 
the space where we will plant Supermon64. [You 
ca11 use this same tech11ique, then type i11 Program 3 
n11d r1111 the checksum 011 yo11 r program - Ed .] 

Now we are ready for a simple input program. 
Enter the following: 

Program 1. Tiny Peeker/Poker. 

100 PRINT "TINY PEEKER/POKER 11 

110 X$="*":INPUT X$:IF X$="*" THEN END 
120 GOSUB 500 
130 IF E GOTO 280 
140 A=V 
150 IF J>LEN(X$) GOTO 300 
160 FOR I=0 TO 7 
170 P=J:GOSUB 550 
180 C(I)=V 
190 IF E GOTO 280 
200 NEXT I 
210 T=0 
220 FOR I=0 TO 7 
230 POKE A+I,C(I) 
240 T=T+C(I) 
250 NEXT I 
260 PRINT 11 CHECKSUM= 11 ;T 
270 GOTO 110 
280 PRINT MID$(X$,l,J);"??":GOTO 110 
300 T=0 
310 FOR I=0 TO 7 
320 V=PEEK(A+I) 
330 T=T+V 
340 V=V/16 
3 50 PRINT II II; 

360 FOR J=l TO 2 
370 V%=V 
380 V=(V-V%)*16 
390 IF V%>9 THEN V%=V%+7 
400 PRINT CHR$(V%+48); 
410 NEXT J 
420 NEXT I 

11 11430 PRINT / ;T 
440 GOTO 110 
500 P=l 



--------

&4 **ALL NEW!!! ** &4 
---···-- ­

SOFTWAREFORCOMMODORE64 
WORD-PAC .......... . .. . .. . . . .... . $74.95 

Print up to 99 pages of text. 
Automatic tabbing/Centering/Underlining. 
Copy Lines/ Merge/ Plus More! 
Coded in Machine language. 

CALC-PAC . ...... . .. .. ...... . ... . . . $74.95 
Interface-Compatible with WORD-PAC & DATA-PAC. 
Coded in our own Unique Spread-Sheet language. 
User-Friendly Mathematical Applications. 

DATA-PAC .... . ....... . ... . .. .. .... $39.95 
Interface-Compatible with WORD-PAC & CALC-PAC. 
User defined Formats/Search & Sorts. 
Printer compatable. 

EDITOR-PAC . . . . . . . . . . . . . . . . . . . . . . . $69.95 
Complete Programmer's Editor. 
Auto-Number/Renumber including goto & gosub. 

Program Merge/ Global Search and Replace. 

Plus Much More! 


ASSEMBLER-PAC . . . . . . . . . . . . . . . . . . $59.95 
Programmers take note! 
Mnemonic format to Machine Language. 
Link Modules/External references, More! 

HOME-ACCOUNTANT ..... . ...... . . $29.95 
Checkbook with reconciliation routine. 
Hard-Copy listing option. 
Search and Review/ Chart of Accounts. 
Income and Expense. 

ANNOUNCING ... 
The PCS/8064 Upgrade Module for the 64 

On power-up the PCS/8064 provides: 
BO-Column video output. 
WORD-PAC word processing. 
CALC-PAC spread sheet mathematics. 
DATA-PAC data base system. 

Exit to BASIC. 
All Applications Interface-Compatible. 

Check local dealers or Call Pacific Coast Software 
for retail pric ing. 

Plus Full line of Games/Home Software for 64 
Free Catalog Offer. 

-PACIFIC COAST SOFTWARE· 
::i~. Brea Canyon Rd. 218 S. Main/Box 147 
fa;;;,~~d Bar. CA 91765 LeSueur. MN 56058 

(714)594-8210 (612)66~724 

Mid-Eastern Distribution: 

PERIPHERALS PLUS ... .. . .... (215) 687-8540 


155 E. Lancaster Ave. - Wayne, Penn. 19087 


New England Distribution: 


OMICRON .................. . ... (617) 769-6867 

1416 Providence Highway - Norwood, Mass. 02062 


Dealer Inquires Encouraged. 

Commodore 64 and 64 are trademarl<s cl Commodore 


Business Machloos. 


ARE YOU A 

SAV.R I BUYER! 


For $89.95 this is a smart buy ifyou 're looking for a place 
to store your computer. peripherals. and accessories without 
spending a fortune. 

The CS 1632 computer storage 
cabinets compact yet functional 
design fits almost anywhere while 
housing your computer monitor, 
joysticks, software. books and 
peripherals all for only $89. 95. 
The slide out shelfputs the 
computer at the right height and 
position for easy comfortable 
operation. 
The fold up locking door keeps 
unwanted fingers off the key 
board when not in use. 
To storej oysticksjust turn them 
upside down and slide them into 
the inverted storage rack. 
Twist tabs on the back ofcenter 
panel allow for neat concealed 
grouping ofwires, while power 
packs rest hidden behind center 
panel on she][ 

The slide out software tray has room for 14 cartridges o~ cassettes 
and up to 30 diskettes. Most brands ofsoftware will fit between the 
adjustable partitions with a convenient hook for the spare key at rear. 
Stand fits Atari 400 & 800, Commodore 64 & VIC 20. TI 99/4A 
andTRS-80. 

Cabinet dimensions overall 36" high x 33-7/8" wide x 16" deep. 

Cabinet comes unassembled. Assembly requires only a screwdriver, 

hammer, and a few minutes ofyour time. 

Choice in simulated woodgrain, ofwarm golden oak or rich natural 

walnut finish. 


To order CS1632, send $89.95 to: 

P.0.8-528 
Lab 0.-,0. 0197034 
Phone ordcn cal1, (503) 636-6888 

Name -------------- ----- ­
Address ____________________ 

Oty State Zip 

0 Golden oak finish 0 Natural walnut finish 
0 My personal check, cashiers check or money order is enclosed. 
0 Bill myVISA # Exp. Date ___ 
0 Bill my Mastercard# Exp. Date _ ___ 
Card Holders Signatur ______ _________ 

Immediate shipmenI if in stock. Irpeisonal ch«l< is sent. olJow additional 2 Wttl<s. 

Pric6 subject 10 change. Shipm"'1l subject 10 availability. Cobine! shipped tmaSsembled in 

2 canons. Ships UPS frt. collect FOB Portland. ~ll<>fl. 




510 L=4 

520 GOTO 600 

550 P=J 

560 L=2 

600 E=0 

610 V=0 

620 FOR J=P TO LEN( X$) 

630 X=ASC(MID$(X$,J)) 

640 IF X=32 THEN NEXT J 

650 IF J>LEN(X$) GOTO 790 

660 P=J 

670 FOR J=P TO LEN(X$) 

680 X=ASC(MID$(X$,J)) 

690 IF X<>32 THEN NEXT J 

700 IF J-P<>L GOTO 790 

710 FOR K=P TO J-1 

720 X=ASC(MID$(X$,K)) 

730 IF X<58 THEN X=X-48 

740 IF X>64 THEN X=X-55 

750 IF X<0 OR X>l5 GOTO 790 

760 V=V*l6+X 

770 NEXT K 

780 RETURN 

790 E=-1 

800 RETURN 


This program is a. very tiny monitor. It will 
allow you to enter information into memory, eight 
bytes at a time. To do this: wait for the question 
mark, and then type in monitor-format the address 
and contents: 

? 0800 00 IA 08 64 00 99 22 93 

The program will return a checksum va lue to 
you, w hich you can use to insure that you have 
entered the information correctly. To view mem­
ory, type in only the address: the contents will be 
displayed . 

Completing The Job 
When you have finished entering aU that data, 
you can make Supermon64 happen quite easily. 
Three last POKE cpmmmands and a CLR: 

?!/
POKE 44,8 ?- J / 


POKE 4!(232 ' 1 


POKE 46,17 . ' 

CLR - II 


You have Supermon64. Save it with a conventional 
BASIC SAVE before you do anyth ing else. 

Now you may RUN it - and learn how to use 
it. 

Supermon64 Summary 
Commodore Monitor Instructions: 
G GO RUN 

L LOAD FROM TAPE OR DISK 

M MEMORY DISPLAY 

R REGISTER DISPLAY . 

S SA VE TOTAPE OR DISK 

X EXIT TO BASIC 


Supermon64 Additional Instructions: 
A SIMPLE ASSEMBLER 
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D DISASSEMBLER 
F FILL MEMORY 
H HU NT MEMORY 
P PRINTING DISASSEMBLER 
T TRANSFER MEMORY 

•Simple assembler 

.A 2000 LDA #$12 

.A 2002 STA $8000,X 

.A 2005 (RETURN) 

In the above example the user star ted assem­
bly at 2000 hex. The first instruction was load a 
register with immediate 12 hex. In the second line 
the user did not need to type the A and address . 
The simple assembler prompts with the next ad­
dress. To exi t the assembler type a re turn after 
the address prompt. Syntax is the same as the 

-disassembler output. 

• Disassembler 

.D 2000 
(SCREEN CLEARS) 
2000 A9 12 
2002 9D 00 80 
2005 AA 
2006 AA 

LDA 
STA 
TAX 
TAX 

#$12 
$8000,X 

(Full page of instructions) 

Disassembles 22 instructions starting at 2000 
hex. The three bytes following the address may 
be modi fied. Use the CRSR keys to move to and 
modify the bytes. Hit return and the bytes in mem­
ory will be changed. Supermon64 will then disas­
semble that page again. 

• Printing disassembler 

.P 2000,2040 
2000 A9 12 LDA #$12 
2002 9D 00 80 STA $8000,X 
2005 AA TAX 

203F A2 00 LDX #$00 

To engage printer, set up beforehand: 

OPEN 4,4:CMD4 

• Fill memory 

.F 1000 1100 FF 

Fills the memory from 1000 hex to 1100 hex 
with the byte FF hex. 

•Go run 

.G 

Go to the address in the PC register di splay 
and begin RUN code. All the registers will be re­
placed with the displayed values. 

.G 1000 



Programming The PET/CBM 

by Raeto Collin West 

The book described by Jim Butterfield as 

11 
•••unquestionably the most comprehensive 

and accurate reference I have seen to date••/' 
The Reference Encyclopedia for Commodore 2000. 3000. 4000. and 8000 series computers and peripherals. 

Here 's just a sample of reviewer and reader reaction : 
From reviewers: 
Educational Computing Review by Stephen Pons 
"Of all the books I have read on the PET this book Programming 
the PET/CBM by Raeto West must rank as one of the most 
comprehensive and readable accounts on the PET that I have ever 
had the pleasure to see... 

" If you wish ro get more from your PET than arcade games 
and simple teaching programs then this book is a must for your 
bookshelf. It does not matter whether you run on BASIC I. BASIC 
2. or BASIC 4 since all routines are supplied with addresses and 
changes to make them run on any machines wherever possible ... 

" ... th is book. with its lucid explanations of the PET. its useful 
routines and programming hints. is an essential purchase ... 

IPUG Magazine Review (British PET User Group) by Ron Geere 
'This publication represents over a year's intensive research ... and 
the resul ting product is a valuable work of reference. A tremendous 
amount of useful information has been packed in this 500 + page 
work at which I was so over-awed that I did not know how to 

start this review at first. .. 
"This book is a must for every CBM/PET user." 

From readers: 

.....a book the average to advanced user cannot afford not to 

possess... " 


" My copy ofyour 'Programming the PET/CBM has been in daily 

use for nearly a month and I am finding it totally addictive. 

su ffering severe withdraw al symptoms w henever I try half­

heartedly to move on to other reading matter. It is without doubt 

the best book on its subject available today... " 


"I have recently acquired a copy ofyour book Programming the 

PETICBM and must congratulate you on its concept and on 

packing in so much detail. It's so very much better than anything I 

have had up to now that it'll be my constant reference manual. .. 


" I have received my copy of Programming the PETICBM by Raeto 

West and I have recommended it to several of my students. This 

book is so valuable that I cannot now afford to be without it." 


Published exclusively in North America by COMPUTE! Books. The book is an astonishing 
reference manual of useful information. Contents include this and much more: 

1 Introduction and overview: Plan of the book. sources 
o f in formation. features and chronology of CBM hardware. 

2 BASIC and how It works: Storage of BASIC and its 
variables; tokens. pointers. syntax; optimising BASIC 

3 Program and system design: Capabilities of the 
equipment; charts. algorithms. space. timing. 

4 Effective programming In BASIC: Seventeen examples. 
including subroutines. dates. DATA. INPUT. rounding. 

5 Alphabetic reference to BASIC keywords: Full 
descrip tions. w ith examples. of all keywords. with methods for 
adding additional commands not present in CBM BASIC. e.g. 
AUTO. DEL. OLD. POP. PRINT USING. SORT. VARPTR. 

6 	~lsk drives.: Descriptions of operation and workings of 
disk drives. w ith BASIC and machine-code examples; bugs. 

7 Alphabetic reference to disk BASIC commands: 
BASIC 4 disk commands with examples and notes. 

8 	Other per~pherals and hardware: Tape storage and 
handling; printers; modem ; keyboard; EPROMs; reset switches. 

9 Graphics and sound: ·Tables of CBM characters; CRT chip; 

animation. bar plots. 80 by 50 etc.; user-port sound. 
10 The transition to machine-code: Introductory concepts; 

a BASIC monitor; use of MLM. Superman. Extramon; easy 
examples. 

11 More 6502 machine-code: 6502 hardware features; 
eighteen common problems in programming; debugging. 

12 Alphabetic reference to 6502 opcodes: Examples. 
notes. and explanations on each opcode from ADC to TYA 

13 Using ROM routines: !RO. NM!. RESET; the Kernel; 
examples - modifying UST; ordinary and relocating loaders. 

14 Effective 6502 programming: Assemblers; CHRGET 
and wedges; PIAs. VIA. IEEE; common mistakes. 

15 Index to BASIC ROMs and RAM: Memory map of RAM 
and ROM. detailing and comparing BASICS I. 2. and 4. 


16 Mathematical programming: Precision; equations; 

statistics; simulation; finance; calculus; machine-code. 


17 Programming In business and education: Examples. 
applications and p itfalls in business and education. 
Appendices: 6502 reference charts; Superman listings; 
ASCII; g lossary 

Plus many programs.diagrams and charts. Paperback, 504 pages. ISBN O 942386 04 3. $24.95. 

To Order 

Programming The PET/CBM 
Call 

TOLL FREE 800-334-0868 

In NC Call 919-275-9809 


Or send coupon to 
COMPUTE'! Books, P.O. Box 5406, Greensboro, NC 27403 

In England. mder from Level Limited. P.O. Box 438. Hampstead. London. 
NW3 IBH. Price 1n England is£ 14.90. including P & P. 

:·······················································: Please send copy (copies) of Programming The 
: PET/CBM at S24 95 each. (In the us and canada. add S3 
: sh1pp1ng and handling. Outside North America add sIO for air 
: mail delNeiy. S3 for surface del1veiy). 

• 	 All orders must be prepaid in US funds !money order. check. 
or cnarge) 

0 Payment Enclosed 
·Please charge my O VISA O MasterCard O Am. Express 

Account No. Expires I 

Name 

Address 


City State Zip 

Counuy 

.Allow 4-6 weel<s for cfel!Vely. Foreign surlac<' delilleyatlow 2-4 morilhs. 


·····················································-··' 




Program 2. Supermon64. 

0S00 00 lA ~4 64 00 99 22 93 0A00 02 20 4S FA 00 AD 3A 02 0C00 60 A2 02 2C A2 00 00 B4 
0S0S 12 lD lD lD lD 5·3 55 50 0A0S 20 4S FA 00 20 B7 FS 00 0C0S Cl 00 0S B4 C2 00 02 E6 
0Sl0 4S S2 20 3~ 34 2D 40 4F 0Al0 20 SD FS 00 F0 SC 20 3E 0Cl0 26 D6 C2 D6 Cl 60 20 3E 
0818 4E 00 31 04 6E 00 99 22 0Al8 FS 00 20 79 FA 00 90 33 0Cl8 FS 00 C9 20 F0 F9 60 A9 
0820 11 20 20 20 20 20 20 20 0A20 20 69 FA 00 20 3E F.8 00 0C20 ·00 00 SD 00 00 01 20 cc 
082S 20 20 20 2-0 20 . 20 20 20 0A2S 20 79 FA 00 90 2S 20 69 0C2S FA 00 20 SF FA 00 20 7C 
0830 00 48 04 7S 00 99 22 11 0A3(1J FA 00 A9 90 20 02 FF 2g 0C30 FA 00 90 09 6" 20 3E FS 
083S 20 2E 2E ·4A· 49 4D 20 42 0A3S El FF F"0 3C A6 26 D0 3S 0C3S 00 20 79 FA 00 B0 DE AE 
0S40 SS 54 §4 .45 S2 46 . 49 4S 0A40 AS C3 cs Cl AS C4 ES C2 0C40 3F 02 9A A9 90 20 D2 FF 
0S4S 4C 44 00 66 04 82 00 9E 0A4S 90 2E A0 3A 20 C2 FS 00 0C4S A9 3F 20 02 FF 4C 47 FS 
08S0 28 C2 2B 34 3 29 AA 32 0AS0 20 41 FA 00 20 SB F8 00 0CS0 00 20 54 FD ~0 CA 00 FA 
0SSS 35 36 AC C2 2S :34 34 29 0.it.SB F0 E0 4C ED FA 00 20 79 0CSS 60 E6 C3 00 02 E6 C4 60 
0860 
0S68 

AA 
AA 

31 
AA 

32 
AA 

p 29 
AA .AA 

00 
AA 

00 
AA 

00 
AA 

0A60 
0A68 

FA 
20 

00 
B7 

90 
FS 

03 
00 

.20 
00 

S0 
07 

FS 
20 

00 
79 

0C60 
0C6S 

A2 
C0 

02 
68 

BS 
9S 

C0 
27 

48 
CA 

BS 
00 

27 
F3 

9S 
60 

0870 AA AA AA AA AA AA AA AA 0A70 FA 00 90 EB A9 08 as lD 0C70 AS C3 A4 C4 38 E9 02 B0 
0878 AA AA AA AA AA AA A'A AA 0A78 20 3E F8 00 20 Al FS 00 0C7S 0E 88 90 0B AS 28 A4 29 

0880 AS 2D as 22 AS 2E SS 23 0A80 00 FS 4C 47 F8 00 20 CF 0C80 4C 33 FB 00 AS C3 A4 C4 
0888 .AS 37 as 24 AS 38 8S 2S 0A88 FF C9 0D F0 0C C9 20 00 0C88 38 ES Cl as lE 98 ES C2 
0890 A0 00 AS 22 00 02 C6 23 0A90 Dl 20 79 FA 00 90 03 20 0C90 AB 0S lE 60 20 04 FA 00 
0898 CG 22 Bl 22 00 3C AS 22 0A9S S0 FS 00 A9 90 20 02 FF 0C98 20 69 FA 00 20 ES FA 00 
08A0 00 02 C6 23 C6 22 Bl 22 0AA0 AE 3F 02 9A 78 /',D 39 02 0~A0 20 0C FB 00 20 ES FA 00 
08A8 F0 21 as 26 AS 22 00 02 0AA8 · 48 AD 3A 02 48 AD 3B 02 0CA8 20 2F FB 00 20 69 FA 00 
08B0 C6 23 C6 22 Bl 22 18 6S 0AB0 48 AD 3C 02 AE 30 02 AC 0CB0 90 lS A6 26 00 64 20 28 
0888 24 AA AS 26 GS 25 48 AS 0AB8 3E 02 40 A9 90 20 02 FF 0CB8 FB 00 90 SF Al Cl 81 C3 
08C0 37 00 02 C6 38 C6 37 GB 0AC0 AE 3F 02 9A GC 02 A0 A0 0CC0 20 0S FB 00 20 33 F8 00 
08CB 91 37 SA 48 AS 37 D0 02 0AC8 01 84 BA 84 B9 88 84 B7 0CC8 00 EB 20 28 FB 00 18 AS 
0SD0 C6 38 C6 37 GB 91 37 18 0AD0 il4 90 84 93 A9 40 as BB 0CD0 lE GS C3 BS C3 98 6S C4 
08DS 90 B6 C9 4F 00 ED AS 37 0AD8 A9 02 SS BC 20 CF FF C9 0CDS as C4 20 0C FB 00 AG 26 
0SE0 SS 33 AS 38 as 34 6C 37 0AE0 20 F0 F9 C9 00 F0 38 C9 0CE0 D0 30 Al Cl 81 C3 20 28 
08ES 00 4F 4F 4F 4F AD E6 FF 0AE8 22 00 14 20 CF FF C9 22 0CE8 FB 00 B0 34 20 BB FA 00 
08F0 00 SD lG 03 AD E7 FF 00 0AF0 F0 10 C9 00 'F0 29 91 BB 0CF0 20 BB FA 00 4C 70 FB 00 
.0SF8 80 17 03 A9 80 20 90 FF 0AF8 E6 B7 CB C0 10 D0 EC 4C 0CF8 20 04 FA 00 20 G9 FA 00 

0900 00 00 DB 68 80 3E 02 68 0B00 ED FA 00 20 CF FF C9 0D 0000 20 ES FA 00 20 69 FA 00 
0908 SD 30 02 68 80 3C 02 68 0B08 F0 16 C9 2C 00 DC 20 SB 0D0B 20 3E FB 00 20 BB FA 00 
0910 SD 3B 02 6B AA 6S AS 38 0810 FA 00 29 0F F0 E9 C9 03 0Dl0 90 14 BS 10 A6 26 00 11 
091S BA E9 02 BO 3A 02 9S E9 0Bl8 F0 ES BS BA 20 CF FF C9 0DlB 20 2F FB 00 90 0C AS lD 
0920 00 00 BO 39 02 BA SE 3F 0820 00 60 6C 30 03 6C 32 03 0020 Bl -Cl 20 33 FS 00 00 EE 
092B 
0930 

·02 
2A 

20 
20 

S7 
S7 

FD 
FA 

00 
t110 

A2 
A9 

42 
S2 

A9 
D0 

082S 
0B30 

20 
20 

96 
02 

F9 
FF 

00 
A9 

00 
00 

04 
00 

A9 
20 

90 
EF 

0D2S 
0D30 

4C 
20 

ED 
04 

FA 
FA 

00 
00 

4C 
2g 

47 
69 

FB 
FA 

00 
00 

0938 34 E6 Cl 00 06 EG C2 00 0B3S ·F9 00 AS 90 29 10 00 C4 0D3B 20 ES FA 00 20 69 FA 00 
0940 02 E6 26 60 20 CF FF C9 0B40 4C 47 FB 00 20 96 F9 00 0040 20 3E ·FB 00 A2 00 00 20 
0948 
09S0 
09SS 
0960 
0968 
0970 
097B 

00 D0 
02 FF 
00 A9 
0S 20 
C9 2E 
A2 0E 
BA 0A 

F8 
A9 
2E 
D2 
F0 
DD 
AA 

6S 6S 
00 00 
20 .S7 
FF 20 
F9 C9 
B7 FF 
BO C7 

A9 
SS 
FA 
3E 
20 
00 
FF 

90 
26 
00 
FB 
F0 
00 
00 

20 
A2 
A9 
00 
FS 
0C 
48 

0B48 
0BS0 
0BSB 
0B60 
0B68 
0B70 
0B7S 

C9 
20 
2C 
Cl 
69 
00 
F2 

2C 
69 
D0 
BS 
FA 
9B 
F9 

D0 
FA 
AD 
AE 
00 
A9 
00 

BA 
00 
20 
AS 
20 
90 
4C 

20 
20 
79 
C2 
CF 
20 
47 

79 FA 
CF FF 
FA 00 
BS AF 
FF C9 
02 FF 
FB 00 

00 
C9 
AS 
20 
0D 
20 
AS 

0D4B 
0DS0 
00SB 
0060 
0DGB 
0070 
0.D7B 

3E 
3E 
CF 
00 
20 
02 
09 

FB 
FS 
FF 
Fl 
BF 
EB 
20 

00 
00 
C9 
F0 
FA 
20 
88 

C9 
9D 
0D 
lC 
00 
CF 
FA 

27 
10 
F0 
SE 
90 
FF 
00 

D0 
02 
22 
00 
CG 
C9 
90 

14 
ES 
E0 
00 
9D 
0D 
B6 

20 
20 
20 
01 
10 
F0 
E0 

09S0 
09BS 
0990 

. 099S 
09A0 
39AS 
09B0 
098B 
09C0 
09CB 
09D0 
09DB 
09E0 
09EB 
09F0 
09F8 

BD 
EC 
3A 
A9 
S4 
00 
Fl 
A2 
03 
00 
A9 
4B 
4C 
FF 
20 
A0 

C6 
4C 
02 
0B 
FD 
20 
60 
00 
4C 
C6 
02 
20 
S7 
A2 
D2 
38 

FF 
ED 
AS 
BS 
00 
33 
20 
00 
ED 
19 
as 
S7 
FA 
00 
FF 
20 

00 48 
FA 00 
C2 SD 
10 A0 
Bl Cl 
FB 00 
BB FA 
Bl Cl 
FA 00 
60 A9 
C2 A9 
FD 00 
00 A9 
00 BO 
EB E0 
C2 FB 

G0 
AS 
39 
00 
20 
C6 
00 
Cl 
20 
3B 
0S 
68 
90 
EA 
16 
00 

CA 10 
Cl 80 
02 G0 
00 20 
4B FA 
10 00 
90 08 
Cl F0 
33 FB 
BS Cl 
60 9B 
A2 2E 
20 D2 
FF 00 
00 P'S 
AD 39 

08B0 
0BSS 
0B90 
0898 
0BA0 
0BA8 
0BB0 
088B 
0BC0 
08CB 
0800 
0BD8 
0BE0 
0BEB 
0BF0 
0BP8 

C2 
4A 
AA 
4B 
FF 
06 
C2 
F3 
BS 
BS 
20 
20 
18 
0A 
'20 
C9 

20 
4A 
6B 
SA 
09 
60 
9S 
60 
C2 
Cl 
3E 
3E 
60 
0A 
AF 
3A 

48 
4A 
29 
.20 
30 
A2 
C0 
20 
20 
G0 
FS 
FB 
20 
BS 
FA 
90 

FA 
4A 
0F 
D2 
C9 
02 
6S 
BB 
BB 
A9 
00 
00 
AF 
2A 
00 
02 

00 
20 
20 
FF 
3A 
BS 
9S 
FA 
FA 
00 
C9 
C9 
FA 
20 
0S 
69 

AS 
60 
60 
6B 
90 
C0 
C2 
00 
00 
00 
20 
20 
00 
3E 
2A 
08 

Cl 
FA 
FA 
4C 
02 
4S 
CA 
90 
90 
BS 
00 
00 
0A 
F8 
3'8 
29 

48 
00 
00 
02 
69 
BS 
00 . 
02 
02 
2A 
09 
0E 
0A 
00 
60 
0F 

0DS0 
0DB8 
0090 
0098 
0DA0 
0DAS 
0DB0 
0DB8 
0DC0 
0DCB 
0DD0 
0DDB 
0DE0 
0DEB 
0DF0 
00.FB 

20 
02 
00 
02 
F3 
00 
BD 
47 
20 
B6 
90 
20 
BS 
A9 
0t11 
S4 

D0 
FF 
A0 
00 
20 
20 
20 
FB 
AS 
2B 
20 
6A 
Cl 
91 
A0 
FD 

EC 
20 
0.0 
0C 
41 
33 
2F 
00 
C2 
A9 
02' 
FC 
84 
20 
2C 
00 

S6 lC 
S7 FD 
~0 Bl 
CB EB 
FA 00 
FB 00 
FB 00 
20 04 
as 21 
93 20 
FF A9 
00 20 
C2 C6 
02 FF 
20 C2 
20 41 

A9 
00 
Cl 
E4 
2g 
A6 
B0 
FA 
A2 
02 
16 
CA 
lD 
4C 
FB 
FA 

90 
A2 
DD 
lC 
S4 
26 
DD 
00 
00 
FF 
BS 
FC 
00 
47 
00 
0 0 

20 
00 
10 
D0 
FD 
00 
4C 
SS 
00 
A9 
10 
~0 
F2 
F8 
20 
20 
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I 

WHAT'S SMALLER 

THAN A BUSINESS CARD? 


FASTER THAN 

CASSETTES? 


AND FAR LESS EXPENSIVE 

THAN DISKS? 


The ESF-20/64 Stringy 
Floppy System from. Exatron 
for use witfi the Commodore VIC-20® 
and Commodore 64® microcomputer. 

Why the ESF-20/64 Stringy Floppy 
from Exatron, of course. Our exciting little 
storage alternative gives you near floppy 
disk speed and reliability at a budget­
minded price. Our high quality digital 
mass storage system is the perfect product 
to fill the gap between cassettes and floppy 
disks. And that's especially true in the 
case of the Commodore VIC-20® and 
Commodore 64 microcomputers. 

The Exatron Stringy Floppy system is 
based on a small endless loop tape car­
tridge we call "The Wafer". This wafer 
measures only 2 3/4" x l" x 3/16" - or 
about the dimensions of a standard busi­
ness card. Wafer was born to 
run fast - at 

around 7200 baud, or 14 times faster than a 
standard cassette and has a memory ca­

- pacity of 64K bytes. The ESF-20/64 system 
costs less than $200 and wafers are less 
than $3.00 each. No wonder computer 
people call us the "poor man's disk 
system". 

If you'd like to get the world on a 
string, and bring your VIC-20® or 
Commodore 64® into the 20th Century, just 
fill out the coupon below and mail it to 
EXATRON, 181 Commercial Street, 
Sunnyvale, CA 94086. Ifyou need to place 
an order call ( 408) 737-7111, outside 

California (800) 538-8559 and ask for 
Chrissy or Natalie. 

r-----------------­
I NameGexatron I Address - - - ----- - --­

I 
City/State/Zip ----------­For exciting alternatives I Mail today for information on the ESF-20/64 fromin mass storage. I EXATRON, 181 Commercial St., Sunnyvale, CA 94086 

I 



0E00 S4 FD 00 A2 00 00 
0E08 20 09 FC 00 48 20 
0El0 00 68 20 3S FD 00 
0El8 E0 03 D0 12 A4 lF 
0E20 AS 2A C9 ES Bl Cl 
0E28 20 C2 FC 00 8B D0 
0~30 2A 90 0E BD 2A FF 
0E38 AS FD 00 BD 30 ·FF 
0E40 03 20 AS FD 00 CA 
0E4S 60 20 CD FC 00 AA 
0ES0 01 cs 98 20 C2 FC 
0ES8 S6 lC 20 48 FA 00 
0E60 60 AS lF 3S M C2 
0E6S 01 BS 6S Cl 90 01 
0E70 AS 4A 90 0B 4A B0 
0E7S 22 F0 13 29 07 09 

0ES0 AA BD 09 FE 00 80 
0ESS 4A 4A 4A 2.9 0F D0 
0E90 ·s0 A9 00 00 AA BO 
0E9S 00 SS 2A 29 03 SS 
0EA0 29 SF AA 98 A0 03 
0EA8 F0 0B 4A 90 08 4A 
0EB0 20 BS D0 FA CB BS 
0EBS 60 Bl Cl 20 C2 FC 
0EC0 01 20 FE FA 00 C4 
0EC8 90 Fl A2 03 C0 1114 
0ED0 60 AS B9 37 FF 00 
0EDS B9 77 FF 00 BS 29 
0EE0 00 A0 0S 06 29 26 
0EE8 BB 00 FS 69 3F 20 
0EF0 CA 00 EC A9 20 2C 
0EFB 4C 02 FF 20 D4 FA 

0F00 69 FA 00 20 ES FA 
0F0B 69 FA 00 A2 00 00 
0Fl0 A9 90 20 02 FF 20 
0FlB 00 20 72 FC 00 20 
0F20 00 BS Cl B4 C2 20 
0F2B F0 0S 20 2F FB 00 
0F30 4C 47 FS 00 20 D4 
0F3B A9 03 BS 10 20 3E 
0F40 20 Al FB 00 00 FS 
0F4S BS Cl AS 21 BS C2 
0FS0 FC 00 cs 28 F0 03 
0FS8 FF 60 20 D4 FA 00 
0F60 FA 00 BE 11 02 A2 
0F68 cc FA 00 48 CA 00 
0F70 03 68 38 E9 3F A0 
0F78 6E 11 02 6E 10 02 

0FS0 F6 CA D0 ED A2 02 
0F88 FF C9 0D F0 lE C9 
0F90 FS 20 D0 FE 00 B0 
0F98 9C FA 00 A4 Cl 84 
0FA0 Cl A9 30 90 10 02 
0FA8 10 02 EB 00 DB S6 
0FB0 00 00 86 26 F0 04 

0FB8 F0 7S A2 00 00 86 

0FC0 26 20 D9 FC 00 A6 


. 0FC8 29 AA BC . 37 FF 00 

0FD0 FF 00 20 B9 FE 00 
0FD8 A2 06 E0 03 00 19 
0FE0 F0 lS AS 2A C9 EB 
0FE8 B0 21 20 BF FE 00 
0FF0 20 Cl FE 00 00 C7 
0FF8 EB 06 2A 90 0B BC 
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Al Cl 
lF FD 
A2 06 
F0 0E 
B0 lC 
F2 06 
00 211 
00 F0 
D0 DS 
ES 00 
00 SA 
A6 lC 
AA 10 
cs 60 
17 C9 
80 4A 

04 4A 
04 M 
lD FF 
IF 9S 
E0 SA 
4A 09 
D0 F2 
00 A2 
l f' CB 
90 F2 
SS 2B 
A9 00 
2B 2A 
02 FF 
A9 00 
00 20 

00 20 
86 2B 
S7 FD 
CA FC 
El FF 
B0 E9 
FA 00 
FB 00 
AS 20 
4C 46 
20 D2 
20 69 
03 20 
F9 A2 
0S 4A 
88 D0 

20 CF 
20 F0 
0F 20 
C2 as 
ES 90 
28 A2 
E6 26 
lD AS 
2A 86 
BD 77 
00 E3 
A4 lF 
A9 30 
D0 cc 
BS 00 
30 FF 

1000 
1008 
1010 
Hll8 
1020 
1028 
1030 
1038 
1040 
104S 
10S0 
10SS 
1060 
106S 
1070 
107S 

1080 
1088 
1090 
109S 
10A0 
10A8 
10B0 
l0BS 
10C0 
10CS 
10D0 
10DB 
l0E0 
10EB 
10F0 
10FB 

1100 
110B 
1110 
lllB 
1120 
112S 
1130 
1138 
1140 
114S 
11S0 
llSS 
1160 
1168 
1170 
1178 

1180 
llSS 
1190, 
1198 
11A0 
11A8 
11B0 
llBS 
11C0 
llCS 
11D0 
llDB 
11E0 
llEB 

00 BO 
0a 00 
20 B8 
FE 00 
D0 A0 
F0 2B 
20 lC 
04 AS 
00 ca 
A4 IF 
91 Cl 
Cl 20 
C2 A9 
20 C2 
2111 41 
A9 0S 

00 AS 
9S F0 
10 02 
28 60 
60 38 
08 40 
0S 40 
0S 40 
0S 40 
D0 8c 
33 D0 
33 00 
33 D0 
A9 00 
00 00 
BS 9D 

S9 00 
lC BA 
9D BA 
00 00 
23 24 
Al 00 
24 24 
00 7C 
AS 69 
AS 69 
26 62 
6B 44 
84 74 
4A 72 
A2 A2 
82 32 

lA lA 
C4 CA 
3A 38 
S4 46 
F9 00 
F7 FS 
0"0 F4 
F~ 00 
38 FC 
00 AC 
F7 00 
20 S0 
41 43 
20 S3 

2A FF 00 
65 CA D0 
FE 00 D0 
00 A6 AS 
20 69 FA 
AS 29 C9 
FB 00 90 
lE 1:0 .0A 
D0 FA AS 
D0 03 89 
8S D0 FS 
CA FC 00 
90 20 D2 
FS 00 20 
FA 00 20 
20 D2 FF 

20 BF FE 
0E S6 lC 
'0B ES S6 
C9 30 90 
60 f 40 . 02 
09 30 22 
09 40 02 
09 40 02 
09 00 00 
44 00 00 
BC 44 9A 
08 40 09 
0B 40 09 
00 21 81 
59 4D 91 
2C 29 2C 

00 SB 24 
lC 23 SD 
lD 23 90 
29 19 AE. 
S3 lB 23 
H lA SB 
AE AE AS 
00 00 lS 
29 S3 84 
23 A0 DS 
94 SS S4 
EB 94 00 
B4 28 6E 
F2 A4 BA 
74 74 74 
B2 00 00 

26 26 72 
26 48 44 
S2 4D 47 
48 44 S0 
3S F9 00 
00 S6 F9 
F9 00 0C 
92 FB 00 
00 SB FD 
FD 00 46 
ED F7 00 
43 20 20 
20 SS S2 
S0 AA AA 

20 B9 FE 
Dl Ff> 0A 
AB 20 B8 
2B cs lD 
00 A4 lF 
90 D0 lA 
0A 98 D0 
4C ED FA 
lE 10 F6 
C2 00 00 
AS 26 91 
SS Cl 84 
FF A0 41 
S4 FD 00 
54 FD 00 
4C B0 FD 

00 D0 11 
A6 lD DD 
10 A6 lC 
03 C9 47 
4S 03 D0 
4S 33 D0 
4S 33 D0 
4S B3 00 
22 44 33 
11 22 44 
10 22 ~4 
10 22 44 
62 13 7B 
B2 00 00 
92 B6 4A 
23 2B 24 

24 00 00 
BB lB Al 
BB 10 Al 
69 AB 19 
24 S3 19 
SB AS 69 
AD 29 00 
9C 60 9C 
13 34 11 
62 SA 48 
44 ca S4 
00 B4 08 
74 F4 cc 
00 00 AA 
72 44 68 
22 00 00 

72 88 ca 
44 A2 ca 
SS 4C S3 
2C 41 42 
cc FS 00 
00 89 F9 
FA 't0 3E 
C0 FB 00 
00 BA FD 
FS 00 FF 
0D 20 20 
S3 S2 20 
20 S9 S2 
AA AA AA 
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Go to address 1000 hex and begin running 

code. 


• Hunt memory 

•H C000 D000 'READ 

Hunt through memory from COOO hex to DOOO 
hex for the ASCII string read and print the address 
where it is found. A maximum of 32 characters 
may be used . 

.H C000 D000 20 D2 FF 

Hunt memory from COOO hex to DOOO hex for 
the sequence of bytes 20 D2 FF and print the ad­
dress . A maximum of 32 bytes may be used. 

•Load 

.L 

Load any program from cassette #1. 

.L "RAM TEST" 

Load from cassette #1 the program named 
RAM TEST. 

.L "RAM TEST",08 

Load from disk (device 8) the program named 
RAM TEST. This command leaves BASIC pointers 
unchanged . 

• Memory display 

. M 0000 0080 

0000 00 01 02 03 04 05 06 07 

0008 08 09 0A 0B 0C 0D 0E 0F 


Display memory from 0000 hex to 0080 hex. 
The bytes following the . : can be altered by typing 
over them, then typing a return. 

• Register display 

.R 

PC IRQ SR AC XR YR SP 
0000 E62E 01 02 03 04 05 

Displays the register values saved when 
Supermon64 was entered. The values may be 
changed with the edit followed by a return . 

•Save 

.S "PROGRAM NAME",01,0800,0C80 

SAVE to cassette #1 memory from 0800 hex 
up to but not including OC80 hex and name it 
PROGRAM NAME. 

.S "0:PROGRAM NAME",08,1200,1F50 

SAVE to disk drive #0 memory from 1200 
hex up to but not including IFSO hex and name it 
PROGRAM NAME. 

• Transfer memory 

.T 1000 1100 5000 

Transfer memory in the range 1000 hex to 
1100 hex and start storing it at address 5000 hex . 

• Exit to BASIC 

.x 
Return to BASIC ready mode. The stack value 

SAVEd when entered will be restored. Care 
should be taken that this value is the same as when 
the monitor was entered. A CLR in BASIC will fix 
any stack problems. 

Program 3. Supermon64 Checksum. 

100 REM SUPERMON64 CHECKSUM PROGRAM 
110 DATA 10170,13676,15404,14997,15136, 

16221,16696,12816,16228,14554 
120 DATA14677,15039,14551,15104,15522, 


16414,15914,8958,11945 :S=2048 

130 FORB=lT019:READX:FORI=STOS+l28:N=P 


EEK (I) : Y =Y+N 
140 NEXTI: !FY< >XTHENPRINT"ERROR IN 

BLOCK # "B:G OT0160 
150 PRINT"BLOCK #"B" IS CORRECT" 
160 S=I:Y=0:NEXTB:REM CHECK LAST SHORT 

BLOCK BY HAND Q 

...PET/CBMNIC? SEE SKYLES... 

PET owners everywhere sing 
-".!>Thanks for the Memories)>) 

to good old Bob Skyles 
. .. they should ... because Bob Skyles is the only 
complete source for memory boards for any PET ever 
sold. Old Bob won't forget you . 
Anti 1hc Skyles me mo ry . ys1ems have 1hc highcs1 qu ali1 y com rol of a ny 
compu1er prod uc1 ever. O ver 100 million bils o f S kyles memo ry board a re 
a lread y in 1he field. Firs! qua li1 y s1a1icand d ynamic RAMS. so l id soldered o n 
firs1 quali1y glass epoxy. Thai is why 1hey a re guaranteed-in spite of the new 
lower prices-for a full two )ears. 

T he boa rd s. inside 1he P ET I C BM. ins1a ll in mi nu1es wi1hou1special1 ools o r 
eq uipmem . .. j us1 a crewdriver. 

Because o f o ur new dyna mic memo ry design . and 10 cclcbra1c old Bo b'' Jo:~ 
bin hd ay, here a rc 1hc >mashing new prices: 

8K Memory System orig . 5250.00 now SZ00.00 Save S 50.00 
/6K MemarySystem orig. 5450.00 now SJ00.00 Sa ve 5150.00 
UK Memory System orig. 5650.00 now 5400.00 Sa ve 5250.00 

. .. For any PETever made. When o rdering, j us1 describe yo ur PET by mode l 
number and ind ica1e 1he amoum and 1ype (o r brand) o f memory currentl y in 
1hc uni1. 

Shipping and Handling . . . . . /USA / Canada) S3.S-O (Europe/ Asia) Sl5.00 

California residents must add 6o/o / 6VJ % sales tax, as required. 


Visa/ Mastercard ordrrs: call 1ollfree (800) 227-9998 (excep1 Cali fo rn ia). 

California orders: please call (415) 965-1735. 

l Skyles Electric Works 
2Jlt: South Whisman Road 
Mountain View, California 94041 
(415) 965-1735 

...PET/CBMNIC? SEE SKYLES... 
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'Periphera·IS FANTASTIC PRICES! 


Unlimited ... ouR FAST SERVICE, PRODUCT 
SELECTION AND OUR CUSTOMERS' 
SATISFACTION MAKE US #1. 

NEC PRINTERS 

7710 Spinwriter R/O 
7720 Spinwriter KSR 
7730 Spinwriter R/O 
7700 Bi-directional Tractor 
7700 Ribbons 
3510 Spinwriter 
3515 Spinwr.iter 
3530 Spinwriter 
3550 Spinwriter 
3500 Bi-directional Tractor 
3500 Ribbons 
NEC Thimbles - All Styles 

NEC DOT MATRIX 

PC-8023 A-C 
PC-8023 Ribbons 

OKIDATA PRINTERS 

Okidata Microline 82A 
Okidata Microline 83A 
Okidata Microline 84P 
Okidata Microline 84S 
Tractor (Oki 80 & 82 Only) 
Okidata Okigraph 

Call for prices on ribbons 

DIABLO PRINTERS 

Diablo 620 
Diablo 620 Bi-Directional Tractor 
Diablo 630 RO 
Diablo 630 KSR 
Diablo 630 Bi-Directional Tractor 
RS232 Cable 

Call for prices on ribbons 

$2295 
$2649 
$2295 
$250 

$5 
$1689 
$1699 
$1689 
$2149 

$225 
$14 
$18 

$474 
$14 

$459 
$699 

$1069 
$1099 

$60 
$85 

$1349 
$175 

$1999 
$2700 

$275 " 
$35 

NEC MONITORS 

NEC JB1201 GAN Phosphor $149 
NEC JC1201 Color $339 

EPSON PRINTERS 

MX-80 w/Graphtrax·Plus $469 
MX-80FT w/Graphtrax Plus $529 
MX-100 (15" Carriage) $699 
Grappler Plus Interface $129 
MX-80 Ribbons $12 
MX-100 Ribbons $18 

Call for prices on interfaces & cables 

IDS PRINTERS 

IDS Microprism $539 
IDS Prism 132 $1449 
IDS Prism 132 Color $1659 
IDS Grappler $129 

AMDEK 

Amdek 12" 300 GAN Phosphor $149 
Amdek 13" Color I $319 
Amdek 13" Color II $739 
Amdek 13" Color Ill $429 
AmdiskNo. 3 $749 
(3" dual microfloppy storage 
for the Apple II and IBM PC) 

FOR SERVICE, QUALITY & DELIVERY, 

CALL TOLL FREE 

1-800-343-4114 


ORDERING INFORMATION 

Our order lines are open 9AM to 5:30PM 
EST Monday thru Friday. Phone orders are 
welcome; Free use of Mastercard and VISA. 
Personal checks require 2 weeks clear­
ance. Manufacturer's warranty included on 
all equipment. Prices subject to revision. 
C.O.D.'s accepted. All U.P.S. shipments are 
subject to a shipping charge of 1% of the 
total purchase, with a minimum charge of 
$5.00. 

PERIPHERALS UNLIMITED 

(617) 655-7400 


62 North Main St. Natick, MA 01760 




INSIGHT: Atari 

Bill Wilkinson 

No gossip to start with this month. Instead, let's 
start right off into a whole series of interesting 
tidbits (and even a few tidbytes). 

Which Is It? GTIA Or CTIA? 
Several articles have been written on how to tell 
whether you have a GTIA or CTIA in your system. 
Most of them suggest that you use a GRAPHICS 
9 statement and observe the screen (it turns black 
with a GTIA, remains blue with a CTIA). 

But suppose you want to write a program 
that takes advantage of all the capabilities of the 
GTIA. What does the poor user with only a CTIA 
do? If you are commercially clever, you will have 
your program sense which chip is in use and adapt 
itself accordingly. This program will enable you 
to do just that: 
100 GRAPHICS 0: REM ALWAYS USE THIS MODE 
110 PRINT "NOW TESTING FOR CTIA VERSUS GTIA" 
120 PRINT "================================" 
130 POKE 559,58:POKE 53277,2:REM ENABLE PLAYERS 
140 POKE 54279, 240:REM USE ROM FOR PLAYER DATA 
145 POKE 53248,80:REM CENTERED PLAYER 
150 POKE 532 78, 0: REM CLEAR COLLISION REGISTERS 
160 POKE 623, 65: REM ENABLE GTIA, IF IT EXISTS 

170 POKE 20,{0 l100 IF PEEK 20 <2 THEN 180 
190 POKE 623, 1: REM DISABLE GTIA 
200 POKE 559,34:POKE 53277,0:REM TURN OFF 

ff:Y:~; A=53261 To 53265 : POKE A, 0 : NEXT A: REM 
{AND PLAYER DATA) 
220 IF PEEK{53252) THEN PRINT "SORRY, ONLY A 

240CTIA" :GOTO
230 PRINT "AH.Al A GTIA." 
240 END 

First of all, to give credit where it is due, I should 
mention that I was inspired to try this by a remark 
I read in one of Craig Chamberlain's articles in 
the M .A.C.E. newsletter (Michigan Atari Com­
puter Enthusiasts, in the Detroit area) . Portions 
of that article were also reprinted recently in 
COMPUTE!. 

But let's now discuss the program. First, we 
must explain why and how it works: there is no 
way to inquire of the chip itself which it is. Even 
the operating system does not know which is 
installed. B11t .... (There hnd to be a "but," or there 
wouldn't be this article.) 

There are a few subtle differences between 
how the two chips view players and missiles. In 
particular, the GTIA doesn't believe that players 
can collide with "printed" characters, so it never 
reports such a collision. The CTIA, though, con­

siders a character to be just another kind of 
COLORed (and SETCOLORed) display. 

The first thing our listing does is insure that 
we have some mode zero characters on the screen 
(lines 100 - 120). Then we enable the player OMA 
and the players themselves (line 130). And we tell 
the chips that the player data memory is smack in 
the middle of the ROM s! (Why? To insure that 
Jots of data bits will be on, forcing lots of collisions 
between the player and the playfield screen 
characters.) 

With line 145, we place the player somewhere 
left of the center of the screen, insuring that it will 
collide with our printed message. Then, after 
clearing the collision registers (to insure that the 
later results will be valid), we enable the special 
modes of the GTIA (lines 150 and 160). 

We wait for at least one full screen scan (lines 
170 and 180), to be sure that the collision will 
"take"(ifit'sgoingto). Then we turn everything
back off again (lines 190 -210). 

. . . 
Finally, we inspect the colhs1on register for 

player zero. If a collision did occur, it must be 
because the older CTIA was installed. If no colli­
sion occurred, we presume that we have a GTIA. 

Allofthisisalittlecomplicated, but I sincerely 
hope that some of you game developers out there 
will start designing some good GTIA-based 
games, nowthatyoucanhavethemmodifythem­
selves for the CTIA owner. 

A Few Abbrev'd REMs. Period. 
In his article on "The Atari Wedge" (in the 
November 1982 COMPUTE!), Charles Brannon 
mentions that BASIC treats a line beginning with 
a period as a REMark, claiming that it is a lucky 
fluke. Well, it really isn't a fluke . It's just one of 
those things that got designed into Atari BASIC 
and then forgotten about. 

The rule for using abbreviations in Atari 
BASIC (and BASIC A+, naturally) is fairly simple: 
when a statement begins with an abbreviation 
(any alphabetic characters followed by a period), 
BASIC searches the keyword name table for the 
first statement name which matches the abbrevia­
tion, starting nt the first character of the abbreviation 
and ending at the period. 

This means, for example, that "L." will match 
"LIST" only because LIST is the first word in the 

.JonuoJY,1983 COMPUTI:! 171 



keyword name table that begins with an "L". If 
"LET" had been placed before "LIST" in this table, 
then "L." would have been interpreted as a LET 
statement. Boy, aren't we lucky that LIST comes 
before LET! 

Luck had nothing to do with it. The order of 
those keywords was carefully chosen to provide 
the maximum usability of the shortest abbrevia­
tions. (Actually, I now believe that there are a few 
variations in the order that might be more useful; 
but remember that the order was set by intuition, 
not experience, since the language didn't then 
actually exist.) 

Anyway, Atari had asked for a very short 
abbreviation for REMark statements (e.g., "!",as 
is used by most Microsoft BASICs). But what could 
be shorter than a single period? It's even easier to 
use than "!" (no shift key needed). How to pro­
duce that result? Trivial! Place REM as the first 
statement name in the keyword table . 

So try it sometime. Why type in three charac­
ters ("REM") when one will do? Of course, be­
cause of the tokenizing nature of Atari BASIC, 
any abbreviated statement(s) are LISTed in their 
full form. So"." wiU be LISTed as "REM". 

And a P.S. for those of you into BASIC inter­
nals: note that this implies that the token value 
for REM must be zero, since the token values relate 
directly to the order of the names in the keyword · 
table. 

Page 6 Preached Again 
I kind of promised myself that I would get down 
off my soap box this month and quit ranting and 
raving. But I couldn't go one whole column with­
out a little preaching, could I? 

Stay out of page 6! I can't believe it! It seems 
that every other article and/or utility program 
and/or device driver that I run across wants to 
place itself in page 6 (memory locations $600 to 
$6FF, 1536 to 1791 decimal). It won't work! 

How can I possibly install a printer driver in 
page 6 and then put m~ player v~rtical move 
routine there and my disk block mput and output 
and . ... Ah, come on, folks . Give us a break. 

If you are writing a complete "system" (a 
game, or data base program, or whatever), then 
you are naturally free t~ configure memory as 
you wish, including domg whatev~r you ~~nt _to 
page 6. But if you are going ~o pu?bsh a_utihty m 
a magazine or include a device dn~er with your 
printer interface b?ard or do anythmg t~a~ others 
might use or modify, please don t make 1t fixed­
assembled in page 6. Please. 

Besides, it is not true that BASIC leaves all of 
page 6 alone. If you do an INPUT from disk (or . 
cassette or anything other than _the screen), an~ 1f 
the data you input exceeds 128 bytes, BASIC will 
use at least a portion of page 6 as its buffer. (How­
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ever, it is probably - not surely, just probably ­
safe to use memory from $680 to $6FF.) 

A little history: lf you examine your Atari 
BASIC reference, you wilJ find that there are two 
memory usage tables. One claims that all of page 
6 is available for the user. The other claims that 
only the upper half is available. In general, you 
should believe the latter. It is not a design flaw 11or 
an error that BASIC sometimes uses the bottom 
half of page 6. It is necessary and documented . 

I think it was someone at Atari (my rumor 
sources say Chris Crawford, but this is uncon­
firmed) who began using all of page 6 for assembly 
language routines. And, as I stated above, there 
is really nothing wrong with doing so within a 
"closed" environment (where you write all the 
software, both BASIC and assembler). Just don't 
do it for public consumption. 

So what should you do, instead? The best 
solution is to write self-relocatable code and load 
it wherever there is free memory (e.g., in a BASIC 
string). (Showing how to write self-relocatable 
code might be an instructive article, in and of itself. 
Any takers?) 

The second best solution is to perform my 
favorite trick: place your code at LOMEM and 
move LOMEM up. Even here, though, it is best 
to use relocatable code, so you can run under a 
variety of operating system configurations an~ 
varying heights of LOMEM (as I documented m 
last month's column). 

And, last but not least, I have some good, 
practical (and a little bit selfish) reasons _for av~id­
ing page 6: BASIC A+ uses a good portion of 1t 
($610 through $642, actually). Doe~ that n:'ake us 
a villain? Perhaps a little, to the article writers: 
But we aren't that terrible: I understand that Micro­
soft BASIC uses all of page 6. And who khows 
what other languages and operating systems and 
peripheral devices and whatever will also use 
page 6? Why complicate both your and others' 
lives by putting your routines there also? 

Some FORTH-Right Comments 
I received a very well written and thought-~)Ut . 
letter from Steven Weston, of Del Mar, Cahforn1a, 
regarding the benchmarks I reported in my Sep­
tember 1982 column. Mr. Weston shares the pre­
dilections of some others, considering FORTH to 
have been slighted in that column (and in the 
following one, I presume). 

First, I should like to report that he translated 
the BASIC benchmark to FORTH and obtained a 
time of a little under 118 seconds. Which is inter­
esting, since ValFORTH (the version he u_sed) 
makes use of the Atari floating point routmes, I 
believe. So why should it be slower than Atari 
BASIC? If I were guessing (which means I' m about 
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to take a flyer), I would presume that the floating 
point words for ValFORTH are written in FORTH 
words, instead of being written as low-level (as­
sembly language) words. The very operation of 
stacking and unstacking the floating point num­
bers must then be relatively slow and painstaking. 

If this is indeed true, then my comment is a 
positive one: the FORTH user indeed has the 
choice of implementing "commands" (words) 
either way, with other FORTH words or with 
assembly language. This fl exibility is poorly sup­
ported by most other languages. (Although many 
C compiler implementations come close to having 
such accessible assembly code. C/65 functions, for 
example, need very little overhead in the assembly 
language code to "unstack" their parameters.) 
Want a faster FORTH instead of a smaller one? 
Recode some routines in assembly language. 

What Benchmarks Really Test 
Before going on to the second point of Mr. Wes­
ton's letter, l should like to note that I feel that 
perhaps he (and many other readers) missed part 
of the point of the benchmarks: I was really trying 
to show how useless any one benchmark is, since 
it is so easy to dream up benchmarks which show 
off the best features of a given language. I would 
be hard pressed to construct even a set of ten 
benchmarks which would adequately compare 
languages. 

And even if I thought Lsucceeded, how much 
is the human interface to a language worth? PILOT 
is still the easiest language on the Atari to learn 
and interface to. By definition, it therefore out­
benchmarks every other language for beginners . 
But would anyone seriously propose using PILOT 
for generating prime numbers? I think not. Bench­
marks are usually worth the paper they are printed 
on and no more. 

So now to Mr. Weston's second point. I quote: 
" ... the bottom line on languages is to use that 
language which is best suited to the task. [With 
Atari BASIC] the lack of integer based math is a 
serious deficiency which can preclude its use by 
professional software authors." He goes on to ask 
why I don't provide a "toolbox" of integer math 
routines to be interfaced to Atari BASIC " instead 
of defending an inadequate situation." 

Well. Kudos and jibes all in one it seems. 
Anyway, he is absolutely right: pick the language 
that fits the job instead of making the job fit the 
language. You will remember, I hope, that in a 
recent column I mentioned that I collect languages 
like some people collect games. I keep hoping to 
find one that will be useful to me . 

But now let me disagree a little on a couple of 
points. And I do so because I have received too 
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many comments in this same vein . (1) Integer 
math is not needed by all "professional software 
authors." The person writing a financial package 
needs integer math about as much as the game 
writer needs floating point. If you need integer 
math , choose a language which supports it. (2) 
BASIC is, unfortunately, a non-extensible lan­
guage. Sure, we could put integer math routines 
in memory somewhere and use them from BASIC. 
But BASIC would still insist on thinking of its 
variables and constants as floating point, and the 
conversion time (from floating point to integer to 
floating point, ad nauseam) would wipe out all 
speed advantages gained. (3) I don't think Atari 
BASIC is an "inadequate situation ." Sure, I think 
there are other solutions. Why else would our 
company produce languages such as BASIC A+ 
and C/65 (and probably more to come)? But "in­
adequate"? I think not, if if is used for and how it 
was meant to be used . (If anything is inadequate, 
it is the 6502 microprocessor, which does not lend 
itself to the implementation of powerful language 
compilers.) 

But, if you are a beginner, don' t let anyone 
(including me) pressure you into trying to learn a 
new language before you are ready. It is true that 
you are not going to write "Super Invading Pack­
ers with Tronic Fighters" with Atari BASIC. But 
just look at what you can write! Ten yea rs ago, a 
comput~r fanatic would have sacrificed his left 
thumb for what we now take for granted . Seven 
short years ago, the "hot" computer game that 
everybody was rewriting (to make it fit in their 
expanded memory 8K byte gigantic machine) was 
Wumpus . Today, I seldom see a published pro­
gram that doesn't make Wumpus look like some­
thing out of the dark ages. Hang in there, folks, 
you ain't seen nuthin' yet. · 

The New BASIC Standard? 
Well, I finally got time to take a long, hard look a t 
the new ANSI BASIC specification. Whew! I think 
the tower of Babel must have seemed organized 
by comparison. Even ADA and PL/1 look like 
closely designed languages compared to ANSI 
BASIC. I think that the rule in designing it was 
"If someone wants it, let's put it in ." 

You certainly won't see any microcomputer 
interpreter implementations of it in the near fu­
ture. I estimate it would take over 80K bytes of Z­
80 code to do it (which translates to maybe lOOK 
to 120K of 6502 code) . It is definitely designed to 
be compiled, not interpreted, and then only by 
big machines. 

The error descriptions alone would take a 
few kilobytes (and they are required!) . And what 
do lines like the following mean? 



Not so long ago, there 
was a kingdom called US. 
All of US had been happy 
until one day they were 
attacked by the 
neighboring kingdom of 
Bad Games . . . which 
rendered all of US bored. 

East of US there 
fortunately lived a wise 
and imaginative wizard 
namedNEXA. 
With his magical 
powers, NEXA 
created 
two games 
for US. 
There was 
SUPERBOWL ,_ ..•...._ 
FOOTBALL 
(Atari 4001800 
w/ 48K and IBM 
PC) with 
pro-ball punch. 
And then there was 
DELTA SQUADRON 
(Apple II 64K w/DOS 
3. 3), launching US 
light years ahead into 
the heart of a sizzling 
starbase attack. 

X-citing, X-plosive, 
and X-emplary new 
games. The Bad Games 
just couldn't compare 
with the powers of 
NEXA. 

And so in the end, all 
of US played happily 
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MAT PRINT #N, SAME, IF THERE EXIT FOR: A$; 
8$,C 

ASK #3: access outin, organization org$, rectype 
internal, pointer p$ 

I am disappointed. I had hoped that the committee 
would distill the best of the various BASICs and 
come up with a somewhat enhanced version of 
the original ANSI standard BASIC. Instead, they 
seem to have distilled out the biggest features of 
the biggest BASICs they can find. And who will 
use the standard? Not the micros. (At least not in 
the near future. I understand that Microsoft's 
representative on the committee dropped out. 
From frustration? I would have.) Not those who 
need to contract with the government. (Soon, 
you will have to use ADA if you work with the 
defense department and various allied agencies.) 
Not the big business computer users. (They can't 
afford to go from COBOL, a clumsy but eminently 
maintainable language, to a BASIC as kludged up 
by the committee, with a lack of the data structures 
that made COBOL successful.) 

I guess I believed that the only BASIC users 
that would be left in a few years would be the 
hobbyists and the time-sharing companies. Now, 
I think the only ANSI BASIC users will be the 
time-sharing companies. Maybe. 

As much as I disagree with much of what 
Microsoft has done, I would rather have seen 
Microsoft BASIC (version 5, on the CP/M 
machines) become the standard than the 
hodgepodge the ANSI committee has selected. 
ANSI, on a scale of 10, I give you a 2. 

The New Atari Computers 
Perhaps by the time you read this, the new Atari 
computers will be on display at the Consumer 
Electronics Show (early January, in Las Vegas). 
Don't expect any real surprises. I expect to hear of 
a 64K machine (with no software to take advantage 
of the extra 16K). And probably a low-end 16K 
machine. 

Obviously, Atari needs to get in there and 
fight with Commodore, both on price and fea­
tures. Price is easy. Features? Well, if Commodore 
follows through as they claim they will, it could 
be a tough fight. And I think the 400 replacement 
might outstrip the VIC-20. I guess I should note 
that I am not as much of an Atari loyalist as this 
paragraph makes me sound . It's just that I like a 
good, competitive race. The consumer is bound 
to win. 

Oh, yes, one more thing. No more right-hand 
cartridge slot in the new machines . And no mem­
ory board slots at all. Ouch? I don't know . I hope 
there will be a good way to expand the new 
machines, but we will all have to wait to see what 
it is. 
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Basically BASIC 
All this talk about benchmarks and ANSI BASIC 
has made me regain interest in a project I thought 
of doing a while back. So, starting next month, 
we will begin writing a BASIC interpreter right 
here in this column. And we will write it in BASIC. 
Interested? I am . Q 

ATARI JI\. 

GRAPHICS HARDCOPV 

Dumps anything on screen of ATARI NEW LOW PRICE 
400/ 800 to printer . All graphics and text 
modes . Players / Missiles/ scaling / grey $79.95 
scale/ GTIA/ morel Works with EPSON, !Includes Cable & Software) 
Centronics 739, IDS and Trendcom. 

•ATARI is a registered trademark of " ,, 
ATARI Computer Inc . 

Speofy 400 or 800 and llllll!l!'I' , ~ • 

'~ 
Prante1Whenordenng .-. r 


12091634-8888/667-2888 • ~ 'l 
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• Home Phone Llsls 	 • 10.Level sort ascending, descending, 
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Buy any 3 programs and receive a FREE* SLIK STIK 

ATARI 
CONVERSATIONAL 
LANGUAGES -T ... .. ...... 43.95 
INVITATION TO 
PROGRAMMING2&3 -T .. . 21.95 
MUSICCOMPOSER -C .... . 32.95 
MY FIRST ALPHABET · D .. . 28.95 
TOUCH TYPING . T . . .. . ... 18.95 

APX 
ALL ITEMS . 20%OFFRETAIL. WE 
CARRY THE ENTIRE APX 
CATALOG! 
AUTOMATED SIMULATJONS 
TEMPLE OF APSHAI · D/T ... 31.95 
UPPER REACHES OF 
APSHAl -D/T . . .. ... .. .. .. . 16.95 

BRODERBUND 
APPLE PANIC . D/T .... ... . , 23.95 
STELLARSHUTTLE -D/T ... 23.95 
DAVID'S MIDNIGHT 
MAGIC. D .. ... . ..... .. .. .. 27.95 
STAR BLAZER · D . . . . . . . . . . 25.50 
TRACKATTACK -D .. ..... . 23.95 
LABYRINTH · D/T . .. . ...... 23.95 

•COUPON PROGRAM 
The purchase of each program (wilh the 
except10n of Super Specials, Alan and APX) 
will earn you t COMPUT ABILITY DIVI· 
DENO COUPON . Save 3 coupons and re· 
deem them for your choice of Slik Stik, a 
Lefty Adaptor , or an Extension Cable. You 
pay only a $2.50 shipping& handling charge. 

CRUSH, CRUMBLE & 
CHOMP . D/T . ... ... . .. . . . . 23.95 

WORD PROCESSOR · D ... 112.95 
BOOKKEEPER · D . .. .. . . .. 112.95 

SERPENTINE · D .. . ...... . . 23.95 .._-----------ti 
DUELING DIGITS · D ....... 23.95 1.0.S.I.

HOME FD.JNG MANAGER · D 37.95 
MAILING UST ·T ...... .... 18.95 
ASTEROIDS · C .. . ....... . . 26.95 
CAVERNSOFMARS -D ... . . 28.95 
COMPUTER CHESS · C . .... 26.95 
MISSILE COMMAND . C . .. . 26.95 
SPACEINVADERS · C .. .... 26.95 
SUPER BREAKOUT · C ..... 26.95 
STARRAIDERS -C .. . ...... 32.95 
ASSEMBLY EDITOR · C ..... 44.95 
BASIC -C ........ ...... . . .. . 44 .95 
MACROASSEMBLER . D . . .. 65.95 
MICROSOFT BASIC · D .... . 65.95 
PILOT(HOMEPACKAGE) -C .58.95 

ADVENTURE INTERNATIONAL 
REAR GUARD . D .......... 20.95 
PREPPIE . D/T .... . ....... .. 23.95 
SA.G.A. ADVENTURES · D . 23.95 

ANALOG 
RACE IN SPACE · D/T . .... . . 20.95 
CARNIVAL · D/T .. . .. .... .. 20.95 
SUNDAY DRIVER · D/T ..... 23.95 
CRASH DIVE! · D/T ... ... . . . 23.95 

RICOCHET · D/T .... .... ... 16.95 
CRYPT OF THE 
UNDEAD . D .. ... . .. . . . . . .. 23.95 
ARMOR ASSAULT · D .... . . 31.95 
DRAGON'S EYE · D . . .. . .... 23.95 
ESCAPE FROM VULCAN'S 
ISLE · D .... .. ..... . ..... .. 23.95 
KING ARTHUR'S HEIR D ... 23.95 
MONSTERMAZE · Cart ..... 31.95 
PLA TTERMANIA · Cart ..... 31.95 
THE NIGHTMARE · D ....... 23.95 
DATASOFT 
SHOOTING ARCADE . D/T . 23.95 
PACIFIC COAST 
HIGHWAY -D/T .. . ........ 23.95 
CLOWNS& 
BALLOONS · D/T .. ........ 23.95 
MICROPAINTER . D ........ 27.95 
CANYON CUMBER . D/T ... 23.95 
FATHOMSFORTY -D ...... 27.95 
O'RILEY'SMINE -D/T . . . .... 27.95 
ROSEN'SBRIGADE -D/T ... 27.95 
SANDSOFEGYPT -D . . . . . . 31.95 
SPELL WIZARD . D ... . ... . . 63.95 

DEADLY SECRETS . D ...... 27.95 
CHOPLIFTER · D ........... 27.95 
GENETIC DRIFT · D/T . .. ... 23.95 
SEAFOX . D ......... .. . ... 23.95 
COSMI 
AZTEC CHALLENGER· D ... 16.95 
AZTECCHALLENGER -T . . . 11 .95 
CRYPTS OF PLUMBOUS · D 13.95 
CRYPTS OF PLUMBOUS · T . . 8.95 
GALACTIC AVENGER · D .. . 13.95 
GALACTICAVENGER · T .. . . 8.95 
SPIDERINVASION -D .. . . .. 16.95 
SPIDER INVASION . T .... . . 11.95 

FIRST STAR 
ASTROCHASE -D/T .. .. .. . 23.95 
ON-LINE 
JAWBREAKER · D/T ... ... .. 23.95 
ULTIMA 1-D ....... . ....... 31.95 
CROSSFIRE -D/T .......... 23.95 
THRESHOLD -D ....... .. .. 31.95 
ULTIMA II · D ...... . . . .. ... 44.95 
MOUSKATTACK -D . . . . . .. 27.95 
FROGGER -D/T ........... 27.95 

BIG FIVE . 
COALMINER2049'ER -Cart . 39.95 D . Disk T · Cassette C · Cartridge 
WE CARRY HUNDREDS OF ITEMS FOR ATARI 400/ 800, ASK FOR OUR FREE CATALOG. 

POOL 1.5 -D . .. .. . ... . ..... 27.95 
POOL400-Cart . . . . . . ...... 31.95 
SPEEDWAYBLAST -Cart .. . 31.95 
ROKLAN 
DELUXEINVADERS -Cart .. 31.95 
GORF -Cart .. .... .. .. . . .. . 35.95 
WIZARDOFWOR -Cart .. .. . 35.95 
SENTIENT 
CYBORG . D .... . .. .... . . . . 27.95 
GOLD RUSH -D/T .. . . . .... 27.95 
SIRIUS 
SNAKEBYTE -D ....... . . .. 23.95 
SPACEEGGS -D ... .. . . . . .. 23 .95 
CYCLOD- D . . . .. . .. .. . .. .. 23.95 
SNEAKERS · D ......... .. . . 23.95 
BANDITS -0 .. . ............ 27.95 
WAY OUT ·D ... . ... .. . .. . . 31.95 
SYNAPSE 
PROTECTOR · D/T ..... . ... 23.95 
SLIME · D/T .. . . ......... . . . 23.95 
SHAMUS . D/T .. ...... .. . . . 23.95 
FORT APOCALYPSE · D/T .. 23.95 
CLAIM JUMPER · D/T .. . .... 27.95 
NAUTILUS · D/T . .. . . . . . ... 23.95 
PICNICPARANOIA -D/T ... . 27.95 
RAPTILIAN - D/T . ..... . .... 27.95 

ATARI 1s d trademark of ATARI, Inc. 

~ .SLICITIM. ...The Ultimate Joystick • 90 Day Warranty S.mi:•.'!!! 

• 2 Year Warranty ' •Easy Ball Top 

•More Accurate $}6 95 Control. Ul.95 
• Easier to Hold • •7 
LEFTY JOYSTICK ADAPTOR EXTENSION CABLE (5 ft.) 
Adapts lo any Alan Joystick. Adapts 10 any Atari controller. 
Moves fire button 10 lop Right. $9.95 $6.95 
AU JOYSTICKS WORK Wm-t Ata" VCS. Sears Telegome. Comrrodore VlC 20. Ata" 400 800iAll produc ts have regatered trademarks! 

30 Day Money Back Guarantee on all Suncom Products 

PERCOMD/D 
DISK DRIVE 
$579.00 

MOSAIC32K 
RAM BOARD 

$97.95 
Mastercard/VISA [ffiJ 800 558 OOOg ~ In Wisc. Call 
Order Toll Free ~ - - ~ 414/351-2007 

ORDERING INFORMATION 
To order by mail send money order, certified check or personal check (allow 14 days to clear) to COMPUTABIUlY. 
Include $2.00 shipping on software orders and $2.50 shipping on hardware orders (FREE OR PURCHASED). Master· 
card & VISA please include card number and expiration date. WI residents please add 5% sales tax. Outside of con­

"-tinental U.S.A. please add 15% shipping (U.S. Funds only). Prices subject to change without notice. 

Order Hours 
Monday · Friday 

12 pm · 9 pm C.S.T. 
ComputAbility 

P.O. Box 17882 
Milwaukee. WI 53217 ...., 



TELECOMMUNICATIONS 

Michael Doy 

Computers 

And Communication 


Like the brains of animals, computers have evolved 
from dedicated, single-mindedness into general-purpose 
information processors. This month's column takes us 
through a brief survey of the changes in the capabilities 
of n1icro-, mini-, and mainframe computers, concluding 
witlz how teleco111111unications are generally used with 
each type of computer. 

When computers were first introduced, they were 
designed and wired to perform a particular job. 
When the job was done, either it was performed 
again with new information inserted, or th'e com­
puter was rebuilt to run a different job. A patch 
board reprogrammed the computer by recon­
figuring the way the hardware was put together. 
Such reprogramming was necessary because there 
was just not enough memory available to hold 
both the program and data at the same time. (lK 
of memory was a lot back then.) 

Batch Processing 
Later, as the available memory size increased (to 
a whole 4K), software programmable machines 
were built. This improvement allowed the 
machine to be automatically "built" by the same 
mechanism that was used to load the data into 
the machine. Since most of the time spent on the 
computer was in "building" it for the particular 
job at hand, this improvement also permitted an 
interesting approach to processing, called batch 
process111f\. 

Batch processing involves loading the pro­
gram and data into the machine from a mass stor­
age device (usually a tape drive) and running the 
program . The results are then saved (printed, put 
back on the tape or on punch cards). The program 
and data are then purged from the system, and a 
new program/data job is loaded into the machine. 
Batch processing helped increase the popularity 
of these very expensive machines. But they re­

quired intensive use to make them worth the 
cost. 

Using The Computer's Time 
As computer costs increased, even batch pro­
cessing was insufficient to offset the costs of the 
computer. Analysis of computer operations 
showed that much of the computer's time was 
spent waiting for information to be given to it. If 
the computer could be subdivided into individu­
ally operating parts (or subprocessors), it would be 
possible to request the information from a slow 
external device, such as a tape drive, and while 
the information was being retrieved, another job 
could be loaded into the computer and operated 
on. The processor could later return to the original 
job and finish it . 

Eliminating the computer's inactive or waiting 
times greatly contributed to the efficient utilization 
of the computer. By sharing the computer's re­
sources, several different jobs cou ld run at the 
same time. Careful control of access to the various 
parts of the system could actually make the com­
puter work like several different computers at the 
same time. Several users could therefore use the 
computer without interfering with or being ~ware 
of each other. This brought into being time-share 
computers. Since a user seldom uses the system 
continuously, someone else could use it when it 
would otherwise be idle. 

Patterns Of Development 
When the minicomputer (bigger than a " micro," 
smaller than a "mainframe") came into being, it 
went through the same sequence of development. 
It started out as a computer designed to solve a 
particular problem and developed into a general 
purpose machine. The difference: by the time the 
minicomputer was developed, it was cheaper to 
design it to be program-controlled rather than to 
have fixed control. This was true because many 
parts of the machine cou ld be shared by many 
parts of the program. Because it was not necessary 
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to have individual parts available for each action 
the compu ter perform~d, the computer could 
actually "rebuild" itself on the fly . 

The result was a shift from the mainframe 
concept of computing. Since large mainframe 
computers operate best where there are large 
chunks of data to be processed, they tend to be 
run mostly as batch processing.machines where 
an entire job, or a large portion of it, is operated 
on before moving on to something else. The 
minicomputer, however, is more suitable to ap­
plications where the job requirements are varied 
and rapidly shifting. They are thus most often 
found in time-share applications where the ability 
to handle a large number of jobs simultaneously 
is more important than the actual processing time. 
The minicomputer can't meet the raw crunch 
power of the mainframe, but it surpasses the main­
frame in adaptability . 

A Rapid Change In Microcomputers 
When the microcomputer came along, again the 
same development pattern was followed. Like 
the mainframes and minicomputers, the micro­
comput~r was ini~ally developed for single-job 
appl~ cat~ons. But 1t moved on to more generalized 
applications more rapidly than either of the other 
computers. Since the microcomputer was de­
veloped as a result of Large Scale Integration (LSI 
chips), the computers could be created at a very 
low development cost and an unbelievably low 
production cost. 

The microcomputer too does not have the 
crunch power of the mainframe, nor does it have 
the adaptabi li ty of the mini. What it does have is 
low cost of implementation, which makes it the 
f~rst computer ideally suited to fixed job applica­
tions. Some of these applications are found in the 
calculator, smart thermostats, microwave oven 
controllers, e tc. 

In between these fixed applications and the 
minicomputer are the high level microcomputers 
(which are coming to be called personal com­
pu_ters). These computers, though sometimes not 
suitable to the rapidly changing job environment 
of the_".'i.ni, do ~ave genera l processing 
capab1 h~1es. ! his makes them ideal for personal 
computing since ~:mly a single job generally needs 
to be run at one time, but the types of jobs that 
the computer is required to perform are varied. 

Telecommunications Needs 
You might be wondering, "That's all very fine, but 
what has this got to do with telecommunications?" 

Actually, there is a very definite relationship 
between the type of computer and its needs in 
telecommunications. Large mainframes seldom 
need extensive telecommunications. When they 

do have such a need, it genera lly involves special 
communication circuits designed specifica lly for 
the computer system, such as airline or hotel re­
servation systems, or banking systems. Minicom­
pu ters, because they are highly adaptive, tend to 
use a wide variety of communications capabilities. 
Examples are the many time-share systems and 
service bureaus. 

Microcomputers, as opposed to personal com­
puters, generally don't have a need for telecom­
munications. When they do, the telecommunica­
tions tend to be specific to the device or applica­
tion . In fact, in some applications, the microcom­
puter is the communications device, as it is with 
some of the high-powered modems avai lable. 

Finally, w ith the personal computer, com­
munications vary depending on the use to which 
the computer is put. Generally, the application 
consists of machine to machine communications 
between users or connection to a large data base 
service like Micronet or The Source. 

These are only generalizations, of course, 
and it is quite easy to find exceptions to the rule. 
You can fi nd microcomputers handling multiple 
communications devices, and fu lly dedicated 
minicomputers that have no outside communica­
tions at all. As a general rule, however, these basic 
patte rns prevail. Q 

MODEM 

for the ATARI 400/BOO!TM' Computer 

• 	NO ATARI 8501TM1 INTERFACE 
MODULE NEEDED 

• 	SMART TERMINAL SOFTWARE 

• 	 16K TAPE/DISK 

• 	DIRECT CONNECT 

• CONNECTS TO JOYSTICK PORT 

"Everything you need to plug in and use" 

MODEM. The inexpensive communications package 
for Atari computers. State-of-the-art electronics and 
advanced programming make it easy to use and 
dependable. The smart choice for Atari owners. Ask 
for it by name: MODEM. 

MICROBITS 
ONLY434 W . 1st 


Albany, OR 97321 

(503) 967-9075 $199.00 

.January. 1983 COMPunr 179 

http:the_".'i.ni


MACHINE LANGUAGE 

Jim Butte rfield, Associate Editor 

Speed Demon 

Machine language programs are fast. So fast, in 
fact, that for many applications we can consider 
them to be instantaneous. That's good, of course, 
but sometimes we have to take steps to restrain 
the program's speed. 

The first moon lander program that I wrote 
was carefully coded, and the calculations were 
carefully checked to see that they were correct. I 
was rather taken aback to discover that the instant 
I pressed GO I found myself crashed on the lunar 
surface. All the calculations had taken place cor­
rectly, but everything worked too fast. 

Waiting For The World 
In most cases, your machine language program is 
controlled by the speed of external events. If 
you're waiting for a user to type a line at the 
keyboard, chances are that machine language is 
running at about a ten thousandth of its potential 
speed. It can do nothing until the next key is 
pressed; and chances are that it will do little until 
a line has been completed by pressing the RE­
TURN (or ENTER) key. 

Even when we're not waiting for the operator, 
we are usually waiting for some external process. 
Using the printer? Your program will spend most 
of its time waiting for the printer to be ready for 
the next character. Disk? Same thing. Communi­
cations lines fall into the same category, but there's 
a difference: even though the transfer rate of 
characters to and from the communications inter­
face is relatively slow, there will often be a need 
to check it very frequently. 

The result is that your program speed is usu­
ally determined by the speed of external events. 
In this case, the "instantaneous" assumption is 
quite legitimate. 

Let's take another example: you're printing 
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material on the screen. Now you can deliver char­
acters at blinding speed; but there's a limit to how 
fast a user can read. Better slow it down, or your 
program will be useless. 

Compute Bound 
Programs that spend most of their time waiting 
for external events are called I/0-bound. Sounds 
like a good name for a sailing ship, but it really 
means that if you could get a faster printer, disk, 
or whatever, your program would run signifi­
cantly faster. Your speed is bound to the speed of 
these devices. 

There are other programs that do a great deal 
of computation: they tend to be compute-bound . 
No, that doesn't mean that you plan to submit 
them to your favorite magazine; it means that if 
you could calculate faster, you'd get more work 
done. Compute-bound programs are often 
mathematical in nature: to calculate the millionth 
prime number you won't care much about your 
printer speed; you want the computation to be 
fast. Sorting programs are often compute-bound: 
there's a lot of calculation needed there. 

It's often wise to think about your program 
in terms of its potential: will it be I/0-bound or 
compute-bound? It will give you an idea of where 
you might place extra effort in order to speed 
things up. 

Slowing Down 
There are many cases where we deliberately wish 
to slow down the speed of a machine languag~ 
program. Animation is a prime example: you don't 
want your space ships, bombs, or cats to always 
travel at supersonic speed. Indeed, if you used 
maximum speed you'd never see them. 

There are technical reasons to want to slow 



COMPUTE! Back Issues 

Here are some of the applications, tutorials, 
and games from available back issues of 
COMPUTE!. Each issue contains much, 
much more than there's space here to list, 
but here are some highlighcs: 

February 1981: Simulating PRINT USTNG, 
Using the Atari as a Terminal for Telecom­
munications, Attach a Printer to the Atari, 
Double Density Graphing on ClP, Commo­
dore Disk Systems, PET Crash Prevention, 
A 25¢ Apple II Clock. 

May 1981: Named GOSUB/GOTO in 
Applesoft, Generating Lower Case Text on 
Apple II, Copy Atari Screens to the Printer, 
Disk Directory Printer for Arari, Realtime 
Clock on Atari, PET BASIC Delete Utility, 
PET Calculated Bar Graphs, Running 40 
Column Programs on a CBM 8032. 

June 1981: Computer Using Educators 
(CUE) on Software Pricing, Apple II Hires 
Character Generator, Ever- expanding 
Apple Power, Color Burst for Atari, Mixing 
Atari Graphics Modes 0 and 8, Relocating 
PET BASIC Programs, An Assembler In 
BASIC for PET, QuadraPET: Multitasking? 

July 1981: Home Heating and Cooling, 
Animating Integer BASIC Lores Graphics, 
The Apple Hires Shape Writer, Adding a 
Voice Track to Atari Programs, Machine 
Language Atari Joystick Driver, Four Screen 
Utilities for the PET, Saving Machine 
Language Programs on PET Tape Headers, 
Commodore ROM Systems, The Voracious 
Butterfly on OSI. 

August 1981: Minimize Code and Maximize 
Speed, Apple Disk Motor Control, A 
Cassette Tape Monitor for the Apple, Easy 
Reading of the Atari Joystick, Blockade 
Game for the Atari, Atari Sound Utility, 
The CBM "Fat 40," Keyword for PET, CBM/ 
PET Loading, Chaining, and Overlaying. 

October 1981: AutomaticDATAState­
mencs fo r CBM and Atari. VIC News, 
Undeletable Lines on Apple, PET, VIC, 
Budgeting on the Apple, Switching Cleanly 
from T ext co Graphics on Apple, Atari 
Cassette Boot-tapes, Atari Variable Name 
Utility, Atari Program Library, Train your 
PET to Run VIC Programs, Interface a BSR 
Remote Control System co PET, A General 
Purpose BCD to Binary Routine , Converting 
to Fat-40 PET. 

December 1981: Saving Fuel$$ (Multiple 
Computers: versions for Apple, PET, and 
Atari), Unscramble Game (multiple 
computers), Maze Generator (multiple 
computers), Animating Applesoft Graphics, 
A Simple Printer Interface for the Apple II, 

A Simple Atari Wordprocessor, Adding 
High Speed Vertical Positioning to Atari P/ 
M Graphics, OSI Supercursor, A Look At 
SuperPET, Superman for PET/CBM, PET 
Mine Maze Game. 

January 1982: Invest (multiple computers), 
Developing a Business Algorithm (multiple 
computers), Apple Addresses, Lowercase 
with Unmodified Apple, Cryptogram Game 
for Atari , Superfont: Design Special 
Character Secs on Atari, PET Repairs for 
the Amateur, Micromon for PET, Self­
modifying Programs in PET BASIC, Tiny­
mon: a VIC Monitor, Vic Color Tips, VIC 
Memory Map, ZAP: A VIC Game. 

February 1982: Insurance Inventory 
(multiple computers), Musical Transposi tion 
(multiple computers), Multitasking 
Emulator (multiple computers), Disassemble 
Apple Programs from BASIC, Plotting 
Polar Graphs on Apple, Atari PIM Graphics 
Made Easy, Atari PILOT, Put A Rainbow 
in your Atari, Marquee for PET, PET Disk 
Disassembler, VIC Paddles and Keyboard, 
VIC Timekeeping. 

March 1982: Word Hunt Game (multiple 
computers), Infinite Precision Multiply 
(multiple computers), Atari Concentration 
Game, VIC Starfight Game, CBM BASIC 
4.0 To Upgrade Conversion Kit, Apple 
Addresses, VIC Maps, EPROM Reliability, 
Atari Ghost Programming, Atari Machine 
Language Sort, Random Music Composition 
on PET, Comment Your Apple II Catalog. 

April 1982: Track Down Those Memo ry 
Bugs (multiple computers), Shoocing Stars 
Game (multipl e computers), Inte lligent 
Input Subroutines (multiple computers), 
Ultracube for Atari, Customizing Apple's 
Copy Program, Using PET/CBM In The 
High chool Phy ics Lab, Grading Exams 
on a Mier computer (multiple computers), 
Atari Mai ling List, Renumber VIC Programs 
The Easy Way, Browsing the VIC Chip, 
Disk Checkout for PET/CBM. 

May 1982: VIC Meteor Maze Game, Atari 
Disk Drive Speed C heck, Modifying Ai pie's 
Floating Po int BASIC, Fast Sort For PET/ 

BM, Extra Atari Colors Through Artifact­
ing, Life Insurance Estimator (multiple 
computers), PET Screen Input, Getting The 
Mo r Out Of VIC's 5000 Bytes. 

June 1982: Outpost Game (multiple com­
puters), Apple Pascal Lister, Income Property 
(mu ltiple computers), VIC Intelligent Video­
disc System, Atari Disk Operating ystems, 
PET/Apple Search, A Self-modifying Atari 
PIM Utility, Use Atari Joysticks with VIC, 
VIC/ PET Program Transfers. 

July 1982: G old MinerGame (Atari and 
VIC), IRA Planner (multiple computer ), 
Atari Video Graphics, Apple DO Changer, 
Super QuadraPET, VIC Overview, Maze 
Race (multiple computers), Direct Access 
File Editor (PET and Atari), VIC Super 
Expander Memory Map, Using The 6560 
Video Interface Chip, PET Compactor, 
Head less FORTH Metacompilation, Test 
RAM Nondestructively (multiple computers). 

August 1982: The New Wave Of Personal 
Computers, Household Budget Manager 
(multiple computer ) , Word Games (multiple 
computers), Color Computer Home Energy 
Monitor, Intelligent Apple Filing Cabinet, 
Guess That Animal (multiple computers), 
PET/CBM Inner BASIC, VIC Communica­
tions, Keyprint Compendium, Animation 
With Atari, VIC C uriosities, Atari ubstring 

earch, PET and VIC Electric Eraser. 

September 1982: Apple and Atari and the 
Sounds of TRON, Commodore Automatic 
Disk Boot, VIC Joysticks, Three Arnri GTIA 
Articles, Color Computer Graphics, The 
Apple Pilot Language, Sprites and Sou nd on 
the Commodore 64, Peripheral Vision Exer­
c i ·er (multiple computers), Banish INPUT 
Statements (multiple computers), Charades 
(multiple computers), PET Pointer Sort, 
VIC Pause , Mapping Machine Language, 
Editing Atari BASIC With the Assembler 
Ca rtridge, Process Any Apple Disk File. 

Home and Educational COMPUTING! 
(Fall 1981 and Summer 1981 - count as one 
back issue) : Exploring The Rainbow 
Machine, VIC As Super Calculator, Custom 
Characters, Alternate Screens, Automatic 
Line Numbers, Using The Joyst ick (Spacewar 
Game), FastTapeLocater, Window, VIC 
Memory Map. 

Back issues are S3 each or six for 15. 
Price includes freight in the S. Out ·ide 
the add . I pe1· magazine ordered fur 
surface postage. S4 p e r magai'.ine for air 
mail postage. All back issues subject to 
availabiliL)'· 

In the Continental US call 
TOLL FREE 800-334-0868 

(In NC Call 919-Z75-9809) 

Or write to COMPUTE! Back Issues, P.O. 
Box 5406, Greensboro, NC 27403 USA. 
Prepayment required in US funds. 
MasterCard, Visa and American Express 
accepted. North Carolina Residents add 4% 
sales tax. 



down certain activities. Some types of interfaces 
want you to hold a voltage at a certain level for a 
minimum amount of time before you take it away 
again. You may need to "stall" for a few instruc­
tions (or a few dozen) to make sure that you're 
doing the job right. 

The Stall Loop 
The simplest way to slow things down is to kill 
time in a stall loop. If you're not doing anything 
else anyway, this is quite sensible and easy to do . 
We might code: 

LDX #$00 
LOOP DEX 

BNELOOP 

At a typical clock rate of 1 Mhz (a million 
cycles per second) the above routine will waste a 
little over a millisecond of time. You could make 
the time shorter by changing the LDX va lue at the 
start. For longer delays, you use a loop within a 
loop: 

LOOP 

LDY #$00 
LDX #$00 
DEX 
BNELOOP 
DEY 
BNELOOP 

This will waste almost a third of a second as wri tten 
above; change the LDY to reduce the delay . 

The Timer 
If the time is moderately long and you have other 
things to do, you may set the desired time into a 
timer and check it occasionally to see how the 
time has been going. Timers are part of the inter­
face chips - the 6522 VIA has two of them, for 
example. They work a little like kitchen timers: 
you put the desired time in and it runs downward 
toward zero, showing you the time remaining. 
Time runs very quickly in these, however: the 
maximum time is often something like a fifteenth 
of a second. Don't try to time a boiled e_g$ unless 
you either call the timer many times or you like it 
really soft-boiled . 

When you have more than one event to time, 
it's nevertheless often best to stay with just one 
timer. Juggling various timers can be more work 
than just setting the next expected event into a 
single one. When you have numerous different 
things going on, you can often sti ll work by a 
single timer, as we' ll explain. 

Countdowns 
It's often convenient to have a single timer, and 
clock all events on a "countdown" basis. The timer 
can run at fixed intervals - on the PET, you can 
-often use the interrupt timing of 1/60 second to 
clock many events . 
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The trick is this: whenever your timer signa ls, 
count one for each event you have going . You can 
count up or down; but when you have counted a 
fixed value, it's time to handle that particular 
process. 

An example: you have a game involving 
tanks, planes, bombs and bullets (the usual de­
structive thing) . On a sixtieth-of-a-second timer, 
you might move a tank every 20 time units; a 
plane, every 10 time units; a bomb, every eight; 
and a bullet every five. You don't need a dozen 
different timers: every time the bullet counter 
reaches five, you move it to the next spot of the 
screen and see what you've shot down. 

Machine language is fast, and often seems 
instantaneous. It's often so much faster than other 
processes in the computer that we don't need to 
worry about speed calculations at all. 

Sometimes machine language is too fast. 
When that happens, there are ways of slowing it 
down. 

It's hard to believe that you can be so speed 
rich that you have to rein back your program, but 
it can happen. a 
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PROGRAMMING THE Tl 

C Regena 

We are happy to welcome C. Regena and her new, 
111011thly TI-99/4A column to the pages of COMPUTE! . 
She has extensive experience in personal and educational 
computing and has written numerous articles on TI 
computers. To start things off, here is an overview 
of hardware, software, and 111iscellaneo11s resources 
for the TI. 

Welcome to the world Qf the TI_-99/4A computer! 
(This column is also addressed to TI-99/4 owners 
and users, but since the /1 A" is the newer and 
more plentiful model, I'll refer to both computers 
when I write "TI-99/4A.") For home, personal, 
and educational applications, the TI-99/4A com­
puter is a very powerful machine. In this column 
I'd like to illustrate some of the f~atures unique 
to this microcomputer. 

Extraordinary Graphics And Sound 
Graphics. You may easily define your own high­
resolution (detailed) graphics characters. There 
are 16 colors, and you may use all 16 on the screen 
at the same time in high-resolution graphics (unlike 
other computers). You may also use text any­
where on the screen at the same time you use 
high resolution graphics. Most other microcom­
puters are limited when combining text with 
graphics. 

Music. You may play up to three notes and 
one noise for a specified time using onestatement. 
The music is specified by a number which repre­
sents a frequency of 110 Hz to 44733 Hz, tones 
from low A on the bass clef up to out of human 
hearing range. The tone may be between regular 
musical notes. An example which plays a three­
note, C-major chord for three seconds is: 

CALL SOUND(3000,262,6,330,4,440,2) 

The first number is the duration in milliseconds, 
in this case 3000. The next numbers are frequency 
and loudness for each note . You may also add a 
"frequency" of -1 through -8 and a loudness for 
the noise generator. You may combine tones 
and noises for all kinds of sounds - everything 
from classical music to sound effects from outer 
space. 

Combining music and graphics. "Computer 
choreography" is possible because other state­

ments (including graphics) may be executed 
while music is played. You may illustrate a song, 
for example. Or if you have a game program, 
you may make calculations while-you are making 
a noise. The computer will play music and ex­
ecute statements until the duration runs out or 
until the program comes to another CALL 
SOUND statement with a positive duration. A 
negative number for the duration will start that 
CALL SOUND statement even if the first dura­
tion has not finished. Try using a FOR/NEXT loop 
to vary any of the parameters for special effects. 
Here is a sample using just one tone: 

100 FOR N=500 TO 880 STEP 20 
110 CALL SOUND(~99,N,2) 
120 NEXT N 
130 FOR N=880 TO 500 STEP -20 
140 CALL SOUND(-99,N,2) 
150 NEXT N 
160 GOTO 100 

Noises . Using negative durations and combi­
nations of music and noise numbers for fre­
quency, you can make all sorts of synthesized 
noises. Quite often with noises you will want to 
use a FOR/NEXT loop and vary the loudness 
parameter. 

Built-in BASIC. The programming language 
of TI BASIC is built into the main console ­
nothing extra to buy. The TI BASIC language is 
an excellent language for learning how to pro­
gram, yet it is powerful enough for an experi­
enced mathematician because of the built-in 
functions. 

String manipulations. String (non-number) 
manipulations are also very powerful. Here is a 
sample program to print a phrase A$ on the 
screen starting at row R and column C: 

100FORI=1 TO LEN(A$) 

110 CALL HCHAR(R,C + l-1,ASC(SEG$(A$,I,l))) 

120 NEXT I 


The loop will go from 1 to the LENgth of the 
phrase A$. String variable names must always 
end with a dollar sign. SEC$ takes a SEGment of 
the phrase. In this case we are starting at the left 
side and taking one letter at a time. ASC gets the 
ASCII character code va lue of the character in 
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the phrase. CALL HCHAR uses a graphic 
method to place the character on the screen at a 
certain row and column. 

No Variable Name Worries 
Variable naming. In your own programming on 
the TI-99/4A you may use meaningful variable 
names, although in many microcomputers the 
BASIC language recognizes only two letters - or a 
letter and a number - for a variable name. For 
example, if you have a program with the variable 
name BLUE and another variable name BLACK, 
other computers may recognize only one variable, 
BL, but the TI-99/4A knows you are using two 
variables. You also do not have to worry about 
embedded reserved words in variable names. 

Documentation. Two excellent manuals are 
included with the computer. One teaches you 
programming in TI BASIC. The manual is very 
easy to understand, and a person with no previous 
computer experience can learn to program with 
this book. Also included is the User's Reference 
Manual, which may cost over $15 for other com­
puters. The reference manual, which is in loo~e­
leaf form , includes all the commands along with 
explanations and sample programs. 

Plug-in modules. The easiest way to use the 
TI-99/4A is to insert a command module which 
contains a program. Modules are available for a 
variety of applications . The variation in price is 
largely dependent on the amount of memory built 
into the module . The modules actually add mem­
ory to the computer while they are being used. 

Speech. Even though this feature is not built 
in, I am going to include speech in this list of 
unique features of the TI-99/4A because it is very 
easy to use and because, if you purchase six com­
mand modules before January 31, you can get the 
TI Speech Synthesizer free. The speech synthe­
sizer is a small box that attaches to the side of 
your console. Command modules are available 
for you to program your own speech. 

16-bit microprocessor. The TI-99/4A uses a 9900, 
16-bit microprocessor, which offers more com­
puting power and greater expansion and config­
uration flexibility than an eight-bit micropro­
cessor. You can get higher numeric precision and 
simplified memory addressing. 

Programmer's aids. Programmers will enjoy 
the easy line editing features. Various function 
keys allow you to insert or delete characters or to 
erase or clear a line. There is also a TRACE com­
mand to help in debugging. 

Another feature programmers like is the built­
in automatic numbering. Just type in NUM, press 
ENTER, and you can start programming. The line 
numbers start with 100 and automatically incre­
ment by 10. You may specify any starting number 
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and increment. NUM 5,2 will start with line 5 
then increment by 2. 

After you have programmed and added or 
deleted statements here and there, you'll enjoy 
the automatic resequencing command, RES, 
which will automatically renumber your state­
ments, including all statement numbers refer­
enced by other statements. 

There is a lot built into the TI-99/4A, and I 
have only touched on some features this month. 
Future columns will go into more detail, and I 
hope to be able to answer your questions and 
present programs and ideas to help you really 
enjoy your computer. 

Since many readers may be new TI-99/4A 
owners and users, let's also describe some peripher­
als - hardware you can add on to your basic con­
sole. You may have noticed that buying a com­
puter is much like buying a house -you can buy 
the basic house (computer), but then you need to 
add furniture (programs or software) to make it 
livable (usable), and soon you want to make major 
improvements (add peripherals) . 

Using The Cassette Recorder 
Cassette. Probably one of the first items you'll need 
is a cassette cable to connect a cassette recorder to 
the computer to save your own programs or to 
use cassette programs available on a variety of 
subjects and applications. Nearly any cassette 
recorder is acceptable; however, the TI-99/4A is 
more critical on how you set the volume control 
than is the TI-99/4. In general, a battery-operated 
recorder does not work well enough for accurate 
data retrieval. Also, your recorder should have a 
tone control and a volume control. I have had the 
greatest success using the Panasonic RQ2309A 
cassette recorder. 

Page 1-9 in the User's Reference Guide tells how 
to connect the cassette cable, and the pages fol­
lowing describe how to save and load data from 
modules . Page 11-42 shows an example of how to 
load a program that you have saved or purchased . 
Some other hints for using the cassette recorder 
are: 

Turn the tone control to the highest setting. 
Start with the volume about mid-range. 
Follow the instructions after you type in 
OLDCSI. 
If you get the message NO DATA FOUND, 
increase the volume. 
If you get the message ERROR IN DAT A, 
decrease the volume. 

Sometimes a fraction of a change in volume 
can make all the difference in your success in 
reading a program. Once in a while, if I alternate 



between the two error messages at a volume set­
ting near 2 or 3, I tum the volume to about 8 or 9 
and the program will load. 

The smallest jack of the cassette cable goes 
into the remote switch of the cassette recorder so 
the computer can tum the recorder on and off 
automatically. If the recorder does not tum on 
and off properly, simply remove the remote jack 
from the plug. You can operate the cassette recor­
der manually to save and load programs. For pro­
grams using the cassette recorder for data entry, 
you will need the remote capability. An adapter is 
available for the remote switch. 

Disk drives. You can save and retrieve data or 
programs on a diskette much more quickly than 
by using a cassette system. The TI-99/4A uses 
51/4-inch, single-sided, soft-sectored diskettes. To 
connect a disk drive, you also need a disk control­
ler. One disk controller can handle up to three 
disk drives. Many business applications require 
two disk drives. 

Memory Expansion. The TI Memory Expansion 
is for 32K RAM, and you need a module that will 
access it. You cannot use it with console BASIC. 
Extended BASIC does not require the memory 
expansion but can use it. Pascal, TI Logo, and 
Editor/Assembler require the memory expansion. 

Peripheral Box. The "old" method had each 
peripheral in a separate "box" connected to the 
computer or the previous peripheral; each had its 
own power cord . The "new" system is the 
peripheral box, which has its own power supply 
and slots for cards for the RS-232 interface, mem­
ory expansion, disk controller, P-code, one disk 
drive, and possible future cards. 

Monitor . Although the TI-99/4A may be con­
nected to your regular television set, Texas In­
struments has a very attractive, ten-inch, color 
monitor. The monitor gives a very clear, sharp 
picture and may be connected to other microcom­
puters as well as the TI-99/4A. 

Making The Computer Speak 
Speech. The TI Speech Synthesizer allows you to 
hear the computer speak to you . You will need a 
command module with built-in speech to hear 
the computer speak. 

To program your own speech or to use any 
cassette or disk programs that use speech, you 
will need a module. Speech Editor and Extended 
BASIC have speech capabilities with a given list 
of words. Terminal Emulator II allows unlimited 
speech; the accompanying documentation gives 
you ideas for programming speech using this 
module . You may vary the pitch and slope and 
inflections. You may use allophones to create 
words, or you may have the computer speak 
words which you spell phonetically. 

Telecommunications And Languages 
Terminal. The Terminal Emulator II command 
module (or Terminal Emulator I, which does not 
have sp~ech) allows you to use your TI-99/4A to 
act as a terminal either to another computer or to 
a large telecommunications service. You will also 
need the TI RS-232 Interface and a telephone 
modem. 

The SOURCE is an on-line information service · 
from Source.Telecomputing Corporation. TEX­
NET is a special edition of The SOURCE especially 
for the Texas Instruments home computer. 

Printer. You may use a number of different 
brands of printers with your microcomputer. To 
connect your TI-99/4A to a printer, you'll need 
the Tl RS-232 Interface and a cable to go from the 
interface to the printer (the cable is usually sold 
with the printer). 

RS-232. The RS-232 Interface has two ports 
so you may be connected to a modem and a printer 
at the same time. An instruction book .comes with 
the RS-232 so you'll know how to operate the 
computer under different conditions. 

Extended BASIC. TI Extended BASIC (XBASIC) 
is a programming language contained on a mod­
ule. A manual (over 200 pages) and a program­
mer's reference card come with the module. No 
other peripherals are necessary to use XBASIC. If 
a program has been written in XBASIC, the 
XBASIC module must be inserted for the 'program 
to run. Some of the advantages of XBASIC are 
multi-statement lines, complex IF-THEN-ELSE 
logic, subroutine and MERGE capabilities, DIS­
PLAY AT and PRINT USING, program security 
(SAVE protection), speech (with speech synthe­
sizer), and moving sprites with greater graphics 
capabilities. 

Logo. TI Logo is a fascinating programming 
language designed especially for young children. 
TI Logo is contained in a module, and the 32K 
memory expansion is required. Logo I can print 
using the TI thermal printer only. Logo II has 
music and also RS-232 capability so you can print 
listings on a regular printer. 

Editor/Assembler. For machine language pro­
grammers, it requires the memory expansion, 
disk controller, and one disk drive. 

USCD PASCAL. This language requires the 
memory expansion, P-code peripheral card, disk 
controller, and at least one disk drive . 

Software 
Software. I've mentioned software (programs) 
last, although it's probably the first extra purchase 
you will make for your computer. Software is 
what you need to use your computer. Software is 
available on command modules, cassettes, and 
diskettes, and in a variety of subjects. Scott, Fores­
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man educational courseware is available for grade transfer more than one file, you will have to type 
levels kindergarten through eighth grade, Texas SYS 7354 each time. 
Instruments has several educational modules, 
and other educational and publishing companies 
are also developing modules for all grade levels. 

In addition, there are modules for all types of 
home use (budget, finances, decision making, 
record keeping) and, of course, games from chess 
to soccer, from Hunt the Wumpus to Tl In vaders. 

Cassette and diskette programs are available 
for many applications, including programs for 
two-yea r-olds lea rning colors to sophisticated 
business programs. When you purchase, a soft­
ware's documentation should tell you what 
hardware is required. For example, much of the 
business software requires a printer and two disk 
drives (and thus the peripheral box, RS-232 Inter­
face, and disk controller) plus perhaps the Ex­
tended BASIC module and/or the 32K memory 
expansion. 

Current literature. Texas Instruments sends an 
informative newsletter to all owners (be sure to 
send in your registration card). Many user groups 
have formed which have their own newsletters 
and catalogs. Other magazines are available that 
support the TI-99/4A. Now COMPUTE! will offer 
you a monthly column dedicated to the TI-99/4A, 
and other articles and programs to help you enjoy 
your TI-99/4A home computer to the fullest . 0 

Copy.VIC 

Disk Files 

Roger L Smith. Mesa. N 

The "Copy 2031 Files" program by G. H. Watson 
(COMPUTE!, August 1982) was greatly ap­
preciated. It was suggested that the program 
might run on the VIC-20 if appropriate changes 
were made . The following program makes those 
changes. 

The program will work with either VIC-1540 
or the new VIC-1541 disk drives. However, your 
VIC 11111st have a 3K memory expansion plugged 
in since the program uses memory beginning at 
the expansion start-of-BASIC address ($0400) to 
handle the file transfer. 

As noted in the original article, the program 
will handle BASIC program files. To copy se­
quential files (data fil es, ASM/TED files) , replace 
the appended P with an S by using POKE 7672,83. 

634 DATA 
640 DATA 
646 DATA 
652 DATA 
658 DATA 
664 DATA 
670 DATA 
676 DATA 
682 DATA 
688 DATA 
694 DATA 
700 DATA 
706 DATA 
712 DATA 
718 DATA 
7 24 DATA 
7 30 DATA 
7 36 DATA 
742 DATA 
748 DATA 
7 54 DATA 
760 DATA 
766 DATA 
772 DATA 
778 DATA 
784 DATA 
790 DATA 
796 DATA 
802 DATA 
808 DATA 
814 DATA 
820 DATA 
8 26 DATA 
832 DATA 
8 38 DATA 
844 DATA 
8 50 DATA 
8 56 DATA 
862 DATA 
868 DATA 
874 DATA 
880 DATA 
886 DATA 
892 DATA 
898 DATA 
904 DATA 
910 DATA 
916 DATA 
9 22 DATA 
9 28 DATA 
934 DATA 
940 DATA 
946 DATA 

500 	 FOR ADRES=7354T07674:READ DATTA 
:POKE ADRES,DATTA:NEXT ADR 
ES 

600 	SYS7354 
169,l,133,184,32.,195 
255,169,8,133,186,169 
15,133,185,169,0,133 
183,32,192,255,160,29 
169,179,32,30,203,32 
96,197,169,0,133,187 
169,2,133,188,160,255 
200,177,187,208,251,162 
4,189,245,29,145,187 
200,202,208,247,132,183 
169,2,133,184,32,195 
255,169,8,133,186,169 
2,133,185,32,192,255 
32,141,29,162,2,32 
199·,242,169,4,133,1 
169,3,133,0,160,0 
32,14,242,145,0,166 
144,208,7,200,208,244 
230,1,208,240,132,5 
165,1,133,6,169,2 
32,195,255,32,204,255 
160,29,169,191,32,30 
203,32,228,255,240,251 
164,183,136,169,87,145 
187,32,192,255,32,141 
29,162,2,32,9,243 
169,4,133,1,169,3 
133,0,160,0,177,0 
32,122,242,165,1,197 
6,208,4,196,5,240 
14,200,208,238,230,1 
208,234,160,29,169,228 
32,30,203,169,2,32 
195,255,169,1,32,195 
255,32,204,255,76,116 
196,162,1,32,199,242 
32,14,242,141,240,29 
32,14,242,141,241,29 
32,204,255,173,240,29 
201,48,208,206,173,241 
29,201,48,208,199,32 
204,255,96,13,70,73 
76,69,78,65,77,69 
63,32,0,13,83,87 
73,84,67,72,32,68 
73,83,75,69,84,84 
69,83,44,13,84,72 
69,78,32,72,73,84 
32,82,69,84,85,82 
78,46,13,0,13,68 
73,83,75,32,69,82 
82,79,82,32,0,0 
33,1 3 1 0,0,82,44 

Program files use POKE 7672,80. If you want to 952 DhTA 80,44,246,230,1,76 Q 
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EXTRAPOLATIONS 

Keith Folkner 

Tap Applesoft's Heartbeat 


You can use machine lm1g11ngc routines to enable 
Applesoft to rend n11d rapidly process incomi11g dntn. 

Imagine that your Apple is connected to some 
gizmo which feeds the Apple some data rapidly. 
The device could be, for example, a modem or 
some newfangled digital geiger counter monitor­
ing an atomic reactor. In an example below, we 
will simulate this device with the game paddle 
buttons, or, if you have no paddles, with a mere 
piece of wire. The essential idea is that the attached 
device offers data to the Apple sporadically, and 
the data will be lost if it is not noticed and pro­
cessed within a few milliseconds. 

If you try to support this device with a pro­
gram written in Applesoft BASIC, you will likely 
miss some of the data offered by the device, be­
cause Applesoft is rather slow. Assuming that 
such a problem does arise and must be solved, 
here's how . 

Machine Language Patch 
Into CHRGET 
Here is an intriguing exercise: type in and run the 
listing in Program 1. If you type it correctly, it will 
say "OK"; make sure you fix it if it says "OOPS." 
This program installs, but does not run, three 
tiny machine language routines. Now type CALL 
909 and then run the program again. Inexplicably, 
it will make an irritating buzz for the 0.37 seconds 
it takes to run . Indeed, you can load and run al­
most any Applesoft program and listen to it run . 

You may notice that difficult computations 
and lengthy array references are accompanied by 
buzzes, whereas fast-running code such as FOR/ 
NEXT loops that do little more than count wiII 
produce brief musical tones . I do not suggest that 
this is a useful effect, but I hope it sparks your 
interest, for what is coming is a bit dull and difficult 
but results in a very powerful technique which 
you can harness to produce utterly amazing results 
at zero cost. 

By the way, you can deactivate the noise­
making routine and restore your Apple to normal 

by typing CALL 896. The DOS command FP is 
even more powerful; issue that if your Apple 
seems confused. 

A Look Into CHRGET 
Here is how the noise is caused . The Applesoft 
interpreter uses a tiny routine to fetch each byte 
of your program in turn as the program runs. The 
(valid) BASIC statement IF BAD THEN STOP is 
stored as six bytes, specifically the token for IF, 
the letters B, A, and D, and the tokens for THEN 
and STOP. The character-getting routine, which 
is known by the name CHRGET, will be invoked 
a total of seven times to execute all of this state­
ment (the token for THEN is fetched twice, once 
to detect the end of the variable name BAD, and 
once to be executed) . 

Program 1 and the routine installed at location 
909 introduce a detour into CHRGET so that the 
Apple's speaker is tweaked each time a character 
of the program is fetched. This of course makes 
the noise and accounts for the various buzzes and 
squeaks made by slow- and fast-running code. To 
see the actual machine language routine, enter 
the monitor via CALL-151 and enter 380L (number 
380 followed by letter L) to see the routines at 896 
($0380), 909 ($0380), and 922 ($039A). 

The CHRGET routine starts in location 177 
($00Bl), and can be listed by BlL (letter B, digit 1, 
letter L). You can verify if you wish that CALL 
909 installs a JMP instruction at location 186 
($00BA), and CALL 896 restores the CMP and 
BCS instructions which belong there . You can 
return from the monitor to Applesoft by typing 
CTRL-C and pressing RETURN. 

Now let's put this technique to use. If you 
have game paddles, identify POL (1) and skip the 
rest of this paragraph. To simulate the button on 
PDL(l), you will need a piece of slender wire at 
least two feet long. Solid wire works better than 
multi-strand. Strip about one-eighth inch from 
each end. You shuld now turn off the Apple and 
open the cover carefully. Locate the GAME 110 
connector at coordinates J8 on the motherboard, 
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and stick an end of the wire into hole number 
three, which is third from the front on the right 
side. 

Do be careful with this, because djsaster 
awaits you if you pick the wrong hole, or are care­
less with the other end of the wire. Now close the 
cover of the Apple, letting the free end of the wire 
hang down away from the computer. Reach under 
the front edge of the keyboard and you will find 
the heads of some bolts. You will be touching the 
free end of that wire to one of these to simulate a 
press of the button . If you choose, you can loosen 
one of these, attach another piece of wire, tighten 
the bolt, and attach the two loose ends of wire to 
any type of switch, but this is not essential. When 
these preparations are complete, turn the Apple 
on again. 

Catching Every Count 
Now type in Program 2 and run it. Please note 
the lengthy loop in lines 130-140. This takes over 
half a minute to run and obviously contains none 
of the PEEK statements necessary to test for a 
press of button number one. Those tests are done 
by the machine language routine patched into 
CHRGET, at locations 922 through 965. When the 
program is running, press the button (or touch 
the wire to the bolt) as fast as you can count, and 
you will find that the Apple catches every single 
one. Actually, when you try to touch the wire to 
the bolt once, you almost certainly cause it to 
bounce and touch the bolt more than once, so the 
count will be higher than you expect, and never 
lower. 

In this example the switch was tested by a 
few instructions in machine language. This pow­
erful technique is possible only in machine lan­
guage. Perhaps it is possible to devise a routine 
that would permit a few lines of BASIC to be in­
voked by the routine which interrupts CHRGET, 
but what would be the point? Our objective here 
is to support a rapid-fire device, and any attempt 
to do this in BASIC will, it is assumed, lead to 
mjssed data. At least that is where this article 
started. 

Using The Keyboard Buffer 
A totally practical application of intercepting 
CHRGET is a keyboard buffer, except for one 
troublesome detail. From time to time, in any 
program which handles s trings, Applesoft must 
pause to accomplish "garbage collection" - in 
other words, to make available again some mem­
ory which has been used for storage of strings 
which were later discarded. T~is process usually 
takes from one to thirty seconds, but in an artificial 
and extreme case it could take over an hour! 

During "garbage collect," Applesoft is totally 
out of touch with all external events, so the 
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keyboard buffering routine has no way to service 
the keyboard. Nonetheless, the routine is of 
genuine help when a speedy typist is using a slow 
data entry program. In fact, even a moderately 
slow hunt-and-peck typist like me can occasionally 
leave Applesoft behind. With the buffer running, 
I never lose a key. 

There are two other limitations. During pro­
cessing of the LIST command, Applesoft is not 
using CHRGET, so the buffering routine has no 
chance at the keyboard . Also, when DOS is active, 
all BASIC functions are inactive, so again the 
keyboard cannot be serviced. 

Program 3 shows the complete keyboard 
buffer program . The program occupies the first 
512 points of the BASIC program area, so it de­
stroys any Applesoft program already present. 

Briefly, here is how the program works . A 
preliminary test verifies that Applesoft is active, 
for this program is inapplicable to Integer BASIC. 
Next, the program sees if the beginning-of-BASIC 
pointer has been altered to $0A01 (from the usual 
$0801). If so, a warm start is done, retaining the 
current Applesoft program; if not, the pointer is 
so altered, and the new routine of Applesoft is 
called . Then the "patch" to CHRGET is made, as 
in Programs 1 and 2. 

The next step is a connection to the keyboard­
servicing routine at the "hook" known as KSW. 
Whenever such a connection is what you need, 
you must let DOS know your intentions, or it will 
patiently remove your connection and restore its 
own hook. This is very easy- just CALL 1002 (or 
JSR $3EA in machine language). The program 
ends by entering Applesoft at the warm-start entry 
$E003. 

By this point, the program really has not done 
anything except insinuate itself into the system 
and protect itself from harm. The actual buffer is 
the 256-byte area from $0900 to $09FF (2304 to 
2559), and two one-byte counters look after data 
in the buffer . The counter BIX points to the next 
place where a key can be stored, and the counter 
BOX points to the next byte to be sent to whoever 
asks for a key. 

For example, if BIX contains $2E and BOX 
contains $28, the operator has keyed six bytes 
ahead, and they are stored in locations 50928 
through $092D. If the operator now keys exactly 
250 more bytes before the running program asks 
for any more, the keyed bytes will be stored in 
$092E through $09FF, then the buffer will "wrap 
around" and more keys will be stored in $0900 
through $0926. By this time the value in BIX will 
be $27, one less than that in BOX. That's 249 in 
addition to the six already there, and now the 
buffer is full, so the buffering routine will sound 
the "bell" when it cannot store the last byte keyed. 



At this point the operator must pause and wait 
for the program to catch up. I think this event is 
very unlikely. 

Keys are detected and stored by the routine 
patched into CHRGET. A word of caution to any­
one patching CHRGET: since BASIC uses this 
routine dozens or thousands of times a second, 
the patch must execute as fast as possible, else 
the program may be slowed to an unacceptable 
degree. 

Does It Function? 
When a key is wanted, the code at INLINK sees if 
one is in the buffer. If not, the standard ROM 
routine is called . If a key is available in the buffer, 
it is delivered, and the counter, BOX, is updated 
to account for the departed key. It is all very sim­
ple, mainly because of the eight-bit indexing au­
tomatically provided by the 6502's X-register. 
Indeed, if the buffer were any size but 256 bytes, 
the program would have been noticeably harder 
to write and debug. 

OK, how do you key this program into your 
Apple? You could CALL-151 to get to the monitor, 
then type in all the hex stuff, 803:4C 09 08 4C 99 
08, and so on. If you did the "homework" I as­
signed in last month's column, there is an easier 
way. Key in the pure Applesoft program in Pro­
gram 4, then SAVE it, RUN it, and finally EXEC 
GEN KEYBUF. This final stepwill invoke the mini­
assembler to build KEYBUF, save the result, and 
return control to the keyboard eventually. This 
process must destroy any Applesoft program in 
memory, so be sure you have saved Program 4 
before typing the EXEC command! 

To verify all this work, peer closely at the 
screen - the command JMP $083C should be in 
location 08A8. The acid test, of course, is "does it 
work?" Follow the instructions below to test your 

1. To load and initialEe the toutine, 
BRUNKEYBUF 

2. 	Now 'use your Apple as usual, but be sure that you 
do not switch to Integer BASIC! 

3. To suspend use of ihe buffer, 
CALL2054 

4. To resume use of the buffer, 
CALL2051 

S. To recover memory used by the buffer, after sus­
pending it via CALL 2034, 
FP (or INT, ifyou dtoose) 

6. To copy the routine from disk to disk, 
BLOAD KEYBtJF 
lnsert the disk to receive a copy. 
BSAVE KEYB1:1F,A$_803,1$F8 

work, and when you actually make it work, you'll 
have a potent and versatile tool which makes your 
Apple a little bit better than it was before! 

Homework Assignment. Boot your System Mas­
ter and LOAD BRIAN'S THEME. That is the pro­
gram which displays pretty moire patterns in 
high resolution. Here is some code to add a fas­
cinating effect! Type in the few lines in Program 
5 and RUN the changed program. When the dis­
play starts acting oddly, play with the keyboard. 
The most recently pressed key controls the timing 
in a tiny machine language routine at location 
600 ($258). 

In my particular Apple, the keys W, K, 8, 
question mark, and especially CTRL-D, produce 
interesting effects. The machine language routine 
is completely relocatable, so it can be used without 
change in any place in memory where 26 bytes 
are free. So if you wish to use the routine in 
another program, change the variable ML to what­
ever suits you. The timing is so delicate that the 
effects change greatly when ML is just under a 
multiple of 256, so that a branch instruction crosses 
a page boundary. To stop this demonstration, 
you must press RESET, because the machine lan­
guage routine treats CTRL-C as any other key. 

Program 1. 
10 REM 'TAP' DEMO 1 
20 FOR I = 896 TO 935 
30 READ X 
40 z = z + x 
50 POKE I,X 
60 NEXT 
70 IF Z < > 5155 GOTO 90 
80 PRINT "OK": END 
90 PRINT "OOPS. Z=";Z: END 
896 DATA 169,201,133,186,169,58 
902 DATA 133,187,169,176,133,188 
908 DATA 96, 169,76,133,186,169 
914 DATA 154,133,187,169,3,133 
920 DATA 188,96,141,48,192,201 
926 DATA 58,176,3,76,190,0 
932 DATA 76,200,0,0 

Program 2. 
10 REM 'TAP' DEMO 2 
20 REM 
30 FOR I = 896 TO 955 
40 READ X 
50 z = z + x 
60 POKE I,X 
70 NEXT 
80 IF Z < > 7425 THEN PRINT "OOPS. Z=";Z: STOF 
90 HOME : GR 
100 	PRINT "WHILE I SCRIBBLE AIMLESSLY," 
110 	PRINT "PRESS BUTTON 1 SEVERAL TIMES." 
120 	POKE 24,0: POKE 25,0: POKE 26,0: CALL 909 
130 	FOR I = 1 TO 1000: COLOR= 16 * RND (I) 
140 	PLOT 40 * RND (I) ,40 * RND (I): NEXT 
150 	CALL 896:T = PEEK (25) + 256 * PEEK (26) 
160 	TEXT: PRINT CHR$ (7): REM BELLI 
170 	 HOME : PRINT "YOU PRESSED IT•; INT (T / 2 

);•TIMES." 
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0090 0B7C THIS ROUTINE IS USE D WHENEV ER A 
0091 0B7C KEY IS NEEDED FROM THE KEYBOARD. 

896 DATA 169,201,133,186,169,58 
902 DATA 133,187,169,176,133,188 0092 087C 
908 DATA 96, 169,76,133,186,169 0093 0B7C BEAB0B NLINK STX SAVX ;SAVE IT 

0094 0B7F AEAD0B LOX BOX ; GET OUTPUT POINTER914 DATA 154,133,187,169,3,133 
0095 0882 ECAC0B CPX SIX ;AN YT HING IN BUFFER?

920 DATA 188,96,72,152,72,173 0096 08 B5 0006 BNE INSEND ;YES, GO SEND IT! 
926 DATA 98,192,41,128,197,24 	 0097 0BB7 AEAB0B LOX SAVX ;NO, RE STORE X- REG 

009B 0BBA 4ClBFD JMP $FD1B ;NORMAL KEY HANDLER932 DATA 240,8,133, 24, 230 ,25 	 0099 0B8D 
938 DATA 208,2,230,26,104,168 0100 0BBD 912B INSEND STA ($2B),Y ; STOP FLASH! NG 

0101 0BBF BD0009 LOA BUF , X ; GET KEY FROM BUFFER 944 DATA 104,201,58,176,3,76 
0102 0B92 	 EEAD0B INC BOX ;U PDATE POINTER

950 DATA 190,0,76,200,0,0 	 0103 0B95 AEAB0B LOX SAVX ; RESTORE X- REG 
0104 089B 60 RTS 
0106 0899 DISABLE THE KEYBOARD BUFFER 
0 Je7 0899 
010B 0899 A9C9 CANCEL LOA ISC9 
0109 089B B5BA STA SBA 
0110 0B9D A93A LOA IS3A ; RESTORE CHRGET 

Program 3. 
0002 0000 THIS PROGRAM USES 512 BYTES FROM 

0111 089F 	BSBB STA $BB ; ORIGINAL STUFF0003 0000 2048 TO 2559 TO CONTAIN AND LOOK 
0112 08Al 	 A9B0 LOA 1$B00004 0000 AFTER A 256 - BYTE KEYBOARD BUFFER . 
0113 08 A3 	 B5BC STA SBC0005 0000 
0114 0BA50006 0000 'BRUN KEYBUF ' TO CREATE THE BUFFER. 
0115 08A5 	 2089FE JSR Sl'EB9 ; EXECUTE " INl0 ".0007 0000 ' CALL 2054 ' TO DISABLE THE BUFFER . 
0116 0BA8 	 4C3C0B J MP STTIES000B 0000 ' CALL 2051 ' TO RE- ENABLE THE BUFFEJI . 
0117 08AB0009 0000 
0118 08AB 	 00 SAVX .BYT 0 ;SAVE AREA FOR X-REG0010 0000 HOW TO SAVE THE PROGRAM: 
0119 0BAC 	 00 BIX . BYT 0 ;- > PLACE FOR NEXT BYTE0011 0000 BSAVE KEYBUF , ASB03,LSFB 
0120 0BAD 	 00 BOX .BYT 0 ;-> NEXT ONE TO DELIVER 0012 0000 
0121 0BAE00 1 3 0000 • • !jA03 ; START AT 2051. 
01 22 08AE (BIX=BOX) MEANS BUF IS EMPTY0014 0B03 0123 DBAE (BIX+l=BOX) MEANS IT'S FULL!0015 0B03 JUMP-TABLl OF ENTRY-POINTS: 
0124 08AE

0016 0B03 0125 08AE THE ABOVE MUST END BY $BFF0017 0B03 	 4C090B JMP STARfS ;ENABLE BUF FER 
0126 0BAE OR IT WILL BE OVERWRITTEN!001B 0B06 	 4C990B JMP CANCEL ;DISABLE BUFFER 
0127 0BAE ;0019 0B09 ; 0128 0BAE BUF• $900 ;BUFFER I S $900 - S9FF0020 0B09 	 AD00E0 STARTS LOA SE000 ; WHICH LANGUAGE? 
0129 0BAE BASIC•SA00 ; NEW START- OF-BASI C0021 0B0C C94C CMP IS4C ;APPLESOFT? 
0130 0BAE0022 0B0E 	 0036 BNE STEXIT ; NO, SO QUIT! 
0131 08AE .END

0023 0Bl0 
0024 0BJ0 A90A LOA l >BASIC ; - > NEW START 
0025 0Bl2 A00l LOY 1 1 ;OF BASIC (H) SYMBOL TABLE
0026 0B 14 
0027 0BH C467 CPY S67 ;WARM ENTRY TO ME? 
002B 0816 0004 BNE STCOLD ;NO 
0029 0818 C568 CMP $6B ;WARM FOR SURE? 	 SYMBOL VALUE 
0030 0Blh F00C BEQ STLINK ;YES! 
0031 081C 
0032 081C B467 STCOLD STY $67 ;SET UP THE NEW 	 BASIC 0A00 BIX 08AC BOX 08AD 
0033 0BlE 	 B56B STA $6B ; START- OF-BASIC 
0034 0B20 A900 LOA 10 	 BUF 0900 CANCEL 0899 CHBACK 087B 
0035 0B22 	 BD000A STA BASIC ; TRADITION CHCOLO 0874 CHLINK 0849 CHRETR 086E
0036 0825 	 204BD6 JSR SD64B ; EXECUTE ' NEW '. 
0037 0828 ; 	 CHSTOW 0864 I NL INK 087C IN SEND 0880 
0038 0828 	A94C STLINK LOA l$4C 
0039 0 B2A B5BA STA SBA 	 SAVX 08AB STARTS 0809 STCOLD 081C 
0040 082C 	A949 LOA l <C HLINK ;T I E IN TO STEXIT 0846 ST LINK 0828 STTIES 083C0041 082E B5BB STA $BB ;CHRGET. 
0042 0B30 A90B LOA l>CHLINK 
0043 0832 B5BC STA SBC 
0044 0834 
0045 0B34 A97C LOA l <INLIN K Program 4. 
0046 0B36 B53B STA $3B ;TIE IN TO THE 
0047 083B A90B LOA l >INLINK ; INPUT HOOK ' KSW ' 
004B 0B3A B539 STA $39 100 REM MAKE "GEN KEYBUF" 
0049 0B3C 110 D$ = CHR$ (4)
0050 083C 	ADEA03 STTIES LOA S3EA 120 F$ = "GEN KEYBUF"
0051 083F C94C CMP IS4C ; IS DOS PRESENT? 

0 05 2 0841 0003 BNE STEXIT ; NO , NO DISK HERE! 130 PRINT D$"0PEN "F$ 

0053 0B43 20EA03 JSR $3EA ; TELL DOS ABOUT TIE- IN 
 140 PRINT D$"WRITE"F$ 
0054 0846 4C03E0 STEXI T JMP SE003 ; WARM START 
0056 0B49 ; THIS ROUT INE IS ENTERED EVERY TIME 150 PRINT "FP" 
0057 0849 ; APPLESOFT FETCHES A BYTE OF BASIC . 160 PRINT "MON I" 
0058 0849 ; 170 PRINT "BRUN MINI-ASSM" 
0059 0849 	 2C00C0 CHLINK BIT SC000 ;KEY PRESSED? 
0060 084C 1026 BPL CHCOLO ; NO, NOT YET 180 PRINT "803:";: REM NOTICE SEM ICOLON 

0061 084E 4B PHA ;SAVE BASIC BYTE 190 READ Z$ 

0062 084F BA TXA ;SAVE X-REG ISTER 
 200 IF Z$ = " END" GOTO 230
0063 0B50 	 4B PHA 
0064 0851 AEAC0B LOX BIX ; GET INPUT POINTER 210 PRINT " "Z$ 
0065 0854 EB INX ; PREPARE TO STEP UP 220 GOTO 190

;BUT IS BUFFER FULL ? 

0067 0858 D00A BNE CHSTOW ;NO , GO & STASH 230 PRINT "FP" 

0068 0B5A 9B TYA ; BUFFER FULL: 240 PRINT "BSAVE KEYBUF,A$803,L$F8" 


0066 0855 	ECAD0B CPX BOX 

0069 0B5B 	 4B PHA ; (BELL USES Y- REG) 250 PRINT D$"CLOSE" 
0070 085C 20E2FB JSR $FBE2 ; RING THE BELLI 
0071 0B5F 6B PLA 260 END 
0072 0860 AB TAY 	 270 DATA JMP809,JMP899,LDAE000 
0073 0B61 	 4C6E0B JMP CHRETR 280 DATA CMP#4C,BNE846,LDA#A
0074 0864 
0075 OB64 	 BEAC08 CHSTOW STX BIX ;SAVE NEW POINTER 290 DATA LDYil,CPY67,BNE81C 

CA DEX ;-> PLACE FOR THE KEY0076 0B67 	 300 DATA CMP68,BEQ828,STY67
;G ET THE KEY0077 0868 	AD00C0 LOA $C000 

007B 0B6B 900009 STA BUF,X ; SAVE IN BUFFER 	 310 DATA STA68,LDA#0,STAA00 
0079 086E 320 DATA JSRD64B,LDAi 4C,STABA 
00B0 086E BD10C0 CHRETR STA SC010 ;RESET KEYBOARD 330 DATA LDAi49,STABB,LDAi8
0081 0B71 	 68 PLA 

; RECOVER X- REG 340 DATA STABC,LDAi7C,STA3800B2 0B72 AA TAX 
00B3 0B73 6B PLA ;& BYTE OF BASIC 350 DATA LDAi8,STA39,LDA3EA 
0084 0874 360 DATA CMP i 4C,BNE846,JSR3EA 

00B6 0876 B003 BCS CHBACK ; . 370 DATA JMPE003,BITC000,BPL874 

0087 0B7B 4CBE00 380 DATA PHA,TXA,PHA 


0085 0874 	 C93A CHCOLO CMP IS3A ; (CHRGET REPLACEMENT) 

JMP $BE 
0088 0B7B 60 CHBACK RTS ;" 

390 DATA LDX8AC,INX,CPX8AD
00B9 0B7C 
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400 DATA BNE864,TYA,PHA 
410 DATA JSRFBE2,PLA,TAY 
420 DATA JMP86E,STX8AC,DEX 
430 DATA LDAC000,"STA900,X",STAC010 
440 DATA PLA,TAX,PLA 
450 DATA CMP#3A,BCS87B;JMPBE 
460 DATA RTS,STX8AB,LDX8AD 
470 DATA CPX8AC,BNE88D,LDX8AB 
480 DATA JMPFD1B,"STA(28),Y","LDA900,X" 
490 DATA INC8AD,LDX8AB,RTS 
500 DATA LDA#C9,STABA,LDAi3A 
510 DATA STABB,LDAtB0,STABC 
520 DATA JSRFE89,JMP83C,BRK 
530 DATA BRK,BRK,END 

If you have Integer BASIC in ROM or in a Language 
Card, substitute: 

150 PRINT "INT" 

170 PRINT "CALL -2667" :REM MINI­


ASSM 

Program 5. 
460 ML 	 = 600 : FOR I = ML TO ML+25 
470 READ X: POKE I,X: NEXT 
480 LIST ( ... OR PRINT SOME STUFF) 
490 CALL ML 
500 DATA 173,80,192,173,0,192 
510 DATA 41,127,170 ,202,208,253 
5 20 DATA 173,81,192,173,0,192 
530 DATA 41,127,170,202,208,253 
540 DATA 240 , 230 	 © 
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• Four power expansion outlets 
• Choice of high quality oak or walnut 
• Compatible with IBM, APPLE, TRS-80 and others 

Order Direct 
800-343-4311 

MiHltl C~rqt i11nd V1Q Accepled 

CAB-TEK, Inc. 
Riverside St.. Nashua NH 03062 

CIVILIZING COMPUTERS 

~~~® 
ACOUSTIC ENCLOSURE '99! 

DE ALER INQUIRIES INVlrEO 

Atari 
Lister 
LeRoy J Baxter. M1lwouk1e.OR 

Debugging a long progra111 listing can be tedious. Most 
of us have typed in a long program and then had to 
hunt for errors when it wouldn't RUN. This utility 
routine can make the job a little easier. 

Make a copy of this program and LIST it to tape 
or disk . When you need it, load it with the ENTER 
command (the line numbers shouldn't conflict). 
Then type GOTO 32700. A prompt will appear. 
Press RETURN, and the first set of six program 
lines will be LISTed to the screen, regardless of 
their line numbers, with spaces between the lines. 
Then with a touch of RETURN, it LISTs the next 
set of six lines. 

Enter "EDIT," and the pr~gram goes to the 
Editing Subroutine. It asks for the line number of 
the offending line, then LISTs the line and prints 

th E: .:ommand "CONT" below it. You can then 

edit the line using the screen editor keys. 


When you press RETURN, the line will be 
entered into ·the program . You can enter or delete 
complete lines using standard techniques. Simply 
move the cursor up and enter your new line be­
tween the LISTed line and CONT. When you are 
done, enter "ERASE," and the utility program 
will erase itself. 

32700 DIM AS(5)tT=O 
32705 Z=O:INPUT AS:ON CAS=•EDIT")+(AS 

=uERASE •>t2 GOTO 32730,32745 
32710? CHRSC125>:ADDR=PEEK<136)+PEEK 

(137>t256:FOR X=O TO T:ADDR=ADD 
R+PEEK<ADDR+2>t<T>O>:NEXT X 

32715 LINENO=PEEK<ADDR>+PEEK<ADDR+l)I 
256:Z=Z+1:IF LINEN0>=32700 THEN 

? •t END OF LISTING l":SOTO 32 
710 

32720 LIST LINENO:T=T+1:ADDRaADDR+PEE 
K<ADDR+2>:IF Z<6 THEN 32715 

32725 GOTO 32710 
32730? "WHAT LINE e•;:INPUT X 
32735? CHRS(125>:POSITION 2,4:LIST X 

:? :? :? :? "CONT":INPUT A$:POS 
ITION 2,0:POKE 842,13:STOP 

-32740 POKE 842,12:T=T-6:60TO 32705 
32745 	? CHRS<125):POSITION 2,4:FOR X= 

32700 TO 32750 STEP 5:? X:NEXT 
X:? "POKE 842,12" 

32750 	POSITION 2.o:POKE 842.13:STOPC 
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Perfect Commodore INPUTs 

A one-line cure for accidental program exits during 


keyboard input. 


Blaine D Standage,Orange,CA 

Solve the problem of inputting from the VIC, PET/CBM, 
64 keyboard once and for all with one simple line of 
BASIC code. Why clutter your program with complex 
subroutines when there is a better way? 

I waited a long time for someone to write this 
article, but no one did. Meanwhile, I kept seeing 
involved subroutines offered as solutions to the 
"input problem." 

The "problem" is that when you hit the RE­
TURN key in response to an INPUT statement 
without first giving a Commodore computer some 
data, it promptly dumps you out of the program ­
often a very undesirable result. The same thing 
happens if you accidentally hit the STOP key while 
the computer is in a GET loop waiting for data. 
(10 GET A$: IF A$="" THEN 10). Since most of 
the proposed solutions use GET loops, it seems 
that they only move the problem by a keywidth 
rather than solve it. 

Following the KISS (Keep It Simple, Sam) 
method, let's define our ideal objectives and try 
to take a completely fresh approach to the 
problem. 

Avoid Subroutines 
The highest probability of ati operator disrupting 
a program occurs when he is responding to an 
INPUT or a GET command. At that time we need 
to simplify his task by preventing him from acci­
dentally halting the computer. 

To keep it simple for the programmer, we 
need to avoid subroutines, particularly large ones 
or those written in machine language which may 
require some form of special handling. 

As to the fresh approach, remember that 
when a thing doesn't work the way you want it 
to, one alternative is to simply not use it! Oddly 
enough, that is exactly the way out of this problem. 
Don't use INPUT or GET. 

When we remove INPUT and GET from the 
instruction list, we are left with only two com­
mands which might take their place, INPUT# 
and GET#. But aren't they for use with external 
devices like tape or disk drives? Not exactly. They 

a.re the complete form of the commands for input­
ting. INPUT and GET are just simplified forms 
which allow easy access to the keyboard . 

Using GET# 
The results of inves tigating GET# showed that, 
overall, it operates very much like GET. We can't 
completely solve our problems with it because 
the program can always be halted with the STOP 
key. 

The most obvious difference occurs when we 
press a non-numeric key while trying to get a 
numeric value (i.e., GET#l A) . The computer 
responds with: 

?SYNTAX ERROR 

READY. 


"SYNTAX ERROR" doesn't seem a reasonable 
response, and I haven't found out why it happens. 
Nor can I see any way to take advantage of it, but 
maybe someone else can. 

Perhaps the biggest potential advantage to 
GET# becomes evident by recalling that we com­
monly open output files to both the printer and 
the screen . We then direct the PRINT# output by 
selecting the appropriate file with a variable va lue. 
Similarly, the keyboard could be included in a 
selectable group of input devices through the use 
of GET# or INPUT# with a variable defining the 
file number. 

How About INPUT# ? 

Using INPUT# proved to be the answer, but a lot 

was learned along the way. 


When you enter and run the simple pro­
gram: 

10 OPEN 1,0 
20 INPUTil,A$: PRINT A$: GOTO 20 

all the inputs are echoed back, and there seems to 
be no way out of the program. RETURNs are ig­
nored, and the STOP key has no effect. Most of 
my test group (victims, to hear them tell it) decided 
there was no way to regain control short of cycling 
computer power. Only the most determined ones 
discovered that the SHIFTed RUN/STOP would 
cause a break. (On VIC, this would be Commodore 
Key/RUN \ STOP.) This combination is so unlikely 
in an input situation that we can almost disregard 
it as an accidental response. 
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When I firs t performed this experiment, my 
impulse was to consider the problem solved and 
go on with my programming. What a variety of 
interesting possibilities I would have missed! 

Go to your computer and follow this easy 
exploration of INPUT#. Jt will be worth your 
time . 

First, enter the following test program. Use 
the line numbers as shown because we will be 
adding to the program . 

10 OPEN 1,0 
20 
30 INPUT#l,A 
70 PRINT A 
80 FOR J=l TO 1500: NEXT J 
90 GOTO 20 

Line 80 has no direct bearing on the problem. 
It gives you a way to halt the program by providing 
time to press the STOP key after an input. 

When the program is run, notice that the 
customary question mark is not printed. If we 
want the question mark we must include it in the 
input prompting. But we are also free to leave it 
out for inputs where it is not appro priate . 

Next, enter a few numbers and notice they 
are printed back on the same line as the input 
even though we made no special provision for 
that. It seems we will have to print a "return" 
after inputting to get back to the left margin . 

Now press RETURN without any data, and 
the computer responds as though you had entered 
a zero. H ere is a feature we have wished for. But 
don't get too excited yet, because when we enter 
non-numeric characters the computer responds: 

?FILE DATA ERROR IN 30 
READY. 

and we see that we can't solve our problem with 
a numeric variable input. Why a "file data error"? 
Remember, the computer thinks it is getting data 
file inputs from an external d evice. 

Now le t's make some changes to our test 
program to correct the defects we have seen. Un­
like INPUT, the INPUT# command has no provi­
sions for built-in prompting, so we must provide 
it in a separate PRJNT command (line 20). 

20 PRINT "ENTER DATA ? " 
30 INPUT#l,A$: PRINT 
70 PRINT A$ 

Running this now reveals that we won't stop 
the program during the input process either with 
a bad input or with the STOP key . Also notice 
that a simple RETURN is interpreted as a null 
(nothing there) s tring . We can really make use of 
this feature. (You can prove that the string is really 
null by manually creating a field of characters, a 
line of reversed spaces, for example, where the 
19d COMPUTE! January. 1983 

printing will be done. Observe that they a re no t 
alte red during the execution of line 70.) 

Several Handy Features 
Of course, we neglected the semicolon at the end 
of line 20 to force the input to follow its prompt, 
so let's put it in and re-test . 

20 	 PRINT "ENTER DATA ? "; 

Careful now - something important has cha nged. 
A simple RETURN is no longer trea ted as a null 
s tring. It is just ignored . Another feature we can 
use; no more tes ts for null inputs - they simply 
can't happen with this program structure. And so 
we have RETURN= "ignored" or RETURN= 
"null" by including or dele ting a single semicolon 
after the prompting message. Very ha ndy . 

Let's add lines 40-60 and change 70 to com­
plete our test program for INPUT#. Now it will 
accept only numeric inputs. The full tes t program 
is: 

10 	 OPEN 1, 0 
20 	 PRINT "ENTER DATA ? " .I 
30 	 INPUT#l,A$: PRINT 
40 	 IF A$="0" THEN 60 
50 	 IF VAL(A$)=0 THEN 20 
60 	 B=VAL (A$) 
70 	PRINT A$;B 
80 	 FOR J=l TO 1500: NEXT J 
90 	GOTO 20 

This s tructure rejects non-numeric inputs and 
(because of the semicolon in line 20) will not accept 
null inputs . 

lf you want a simple RETURN to be accepted 
as a zero, de le te the semicolon in line 20 and 
change line 40 to read: 

40 	 IF A$="0" OR A$="" THEN 60 

So we have solved our problem quite nicely for 
inputs and come up with severa l very useful op­
tions in the process . 

Let's make a general observation on the lack 
of built-in prompting with INPUT# . Neither the 
double question mark requesting additional inputs 
nor the "extra ignored" warning is printed. This 
suggests that you should keep the structure of 
your input commands as simple as poss ible, be­
cause the operator will not get the usual warnings 
when he enters incorrect data patterns. 

At last, as promised, here is the one-line, no­
accidental-exit, so lution to the long-standing input 
problem. 

10 	 OPEN1,0:PRINT"PROMPT ? ";:INPUT 
#l,A$:PRINT:CLOSE 1 

Obviously, the OPEN and CLOSE commands 
could span a group of inputs or even the entire 



p rog ra m . Yo u ca n safe ly leave th e " fil e" o pen 
whil e doin g other things. 

As a bonus, you ca n accept null inputs by 
de let ing the semicolon in th e first print command . 
This allows yo u to convert th e null to zeros for 
nume ri c applications. 

Finall y, I think yo u w ill find it inte res tin g to 
watc h your expe rienced friends try to te rminate a 
progra m w hich uses the INPUT# technique. They 
tend to ge t ve ry fru s trated, which suggests that 
maybe yo u sho uldn't build esca pe- proof prog rams 
unless th ey are rea lly needed. © 

COMMODORE 64 Software 

Introducing ... "Spritewriter" 

Take advantage of the 64"s most excit ing graphic feature. 


Full screen design and edit of Sprites. 
Display and return to edit mode. 
Catalog your Sprites on tape or disk. 
Recall at any time and edit and overlay. 

$18.95 + $1 .00 for shipping & hand ling 
Dealer inquiries welcome 

pixell software 
6595 W. Mississippi Place 

(303)922-9197 Lakewood, CO 80226 

r-:-------- I 

FOR YOUR VIC-20. SEND FOR1I.I.II I
GAME CATALOG AND FOR 
INFORMATION ABOUT 
COMMODORE 64 PROGRAMS.I~ I 

KILLER CATERPILLAR! Here he comes .. the 
d readed Killer Caterpillar ! He's weaving his way 
thrOlJgh the mushrooms trying to get to you. You I 
con·t let him through! If that isn't enough. you 
occasionally get visits from crazed spiders leaving 
a trail of mushrooms behind. Shoot them for extra 
points. Great graphics FO! 5K VIC 20. requires I 
Joystick Cossette $9.95. Disk $1295 

MAD PAINTER! This game is a little unique and Ia lot of fun. You control a point brush. moving it 
around a colorful m01e. Your JOb is to point the 
entire maze. This is not as easy as it sounds. 
because in the maze with you ore two voraciousI~ I 

Bristle Biters (they love point blushes) Cx:casionolly 
you will receive a visit from on Invisible Stemper 
who leaves footprints in your fresh point. RequiresI I.I.II I

joystick. Cossette $9 95. Disk $12.95 

SNAKE! A fast and fun oction game for one 
player You're a b ig snake rooming around the 

:z screen Mice. rabbits. eggs. Of'ld feel appear at 
rondlom Ycur misslOn in life is to b ite these targets 
You hove to be quick- the forgets don"I stay for 
long The main problem is: you always seem to be 

IQ I 

I 

running into the wall or into yourself (the longer you 
p loy. the longer. and harder to ovoid your own 
101!)1 Snoke! Keeps high score and requires a I 
joystick Cossette $9.95. Disk $12 95 

• Pnce 1r.cludes posloge & handling • Catalog ~I Iir.cluded with order • Foreign orders & COD's. please add 

I 
 $3 00 • Pnces are stiJjec Jo change without nonce. 

• Al yoo dealer or ser.c check or money order to: IWUNDERWARE, P.O. Box 1287, Jacksonville, OR 

I 97530 '8503-899-7S49. 
VIC ?O rs o regl$teted '10diJ o• C""'"'°""'o ~"'' Pl<Xhoncs I 

~--------.....1 


At Last! 

A great printer 


for the VIC-20 and 

Commodore 64 

at an affordable 

price. $179.95 


~. ..... - - . --­

~·-· 2.':,-~f~~,~!~"Tt~~:« . ·~i.·'.::::~~~,~-c'·;:t-..~.( · . · ..· 

llU 
CAI Instruments 
152 E. Saginaw Rd., 
Sanford, Ml 48657 
517-687-7343 

..·_ .... ( ..alpha-numerics ana de l 

inexpensive therm81 paper. 
The printer tRS a dependable; rugged yet 

whisper-quiet mechanism which prints a 
40-diaracter width at: 80 charaetel'S (two lines} 
per second. 

The Sprinter 42 is a certified C.Ommodore 
attachment and is designed to be compatible 
with all C.Ommodore peripherals. 

Only $179. 95. Includes interface cable, uset's 
manual, learner's cassette and a 30-day 
replacement warranty. Add $5 U .S. for postage, 
handling. Extra paper is $1. 95/ 137' -roll. Add $3 
U.S. for postage, handling for each multiple of 
four rolls. 

Order now. VISA, MasterCard, please include 
card number , expiration date. 

Undecided? Write or call for literature. 

@Copyright 1982 CAI lnmumcnu 



Atari Autonumber 

Barry M Bernstein, W1llowdole, Ontario 

This provides quite a co11ve11ience wlie11 using Atari 
BASIC. AUTON LTM adds automatic /i11 e 11 u111/Jcring 
to Atari BASIC. It is used in much the same way as the 
Atari ASSEMBLER/EDITOR NUM function is used. 

The program creates a cassette boot program to 
be loaded in when you turn the computer on wi th 
the BASIC cartridge in place. Once in, it can be 
call ed at any time and ca n quite easily be disen­
gaged or reactivated . 

Type in the BASIC program, being especia lly 
careful to ge t the DATA s tatements correct, and 
then execute the followin g sta tement in direct 
mode: 

A= USR(12288) 

You w ill hear two beeps, signalling you to 
press PLAY and RECORD on the 410 (with a tape 
in place) and then pressing the RETURN key. 
You have just made a boot tape. 

To use BASIC AUTO UM, load the boot 
tape in the 410 tape playe r, make sure the BASIC 
cartridge is in place, press the ST ART console 
switch and turn the computer on. When it beeps, 
press PLAY on the 4JO and then RETURN . The 
AUTO UM program is now in memory. To acti ­
vate it execu te the fo ll owing in direct mode: 

A = US R(1 550,a,b) 

where a is the line number to begin at and bis the 
step size. If bis omitted then a is the step siz and 
it will begin where it left off. lf both a and b a re 
omitted then it will begin numbering where it left 
off (ten to begin wi th ) and increment by tens. You 
may have to press RETU R r twice to ac tivate 
AUTONUM. To d isengage the automatic num­
bering simply press RETURN twice in a row. It is 
reactivated by repeating the above procedure. 

Though BASIC AUTONUM may take up to 
ha lf an hour to type in , you will find that it i well 
worth the effort fo r the great conve nience that it 
offers, especially w hen typing in large programs. 

10 	 DIM A$ C100) • 8$ C2) • H$ C23): H$=" {, } 
CA}CB}CC><D><E>CF}CG}CH}{I}! ! ! ! ! ! ! 
CJ}{K }CL} CM>CN }{ O}":REM ALL CHARAC 
TERS IN BRACKETS ARE CONTROL CHARA 
CTERS 

20 MEM=1536:M=-1 
30 READ A$ 
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40 	 FOR l=O TO 49:B$=A$Cl*2+1,1*2+2) 
50 	 IF B$="YY" THEN RESTORE 700:MEM=12 

2BB:M=-1:GOTO 30 
60 	 IF 8$="ZZ" THEN ? "ALL DONE":END 
70 N=O:FOR J=l TO 2:N=N*16+ASCCH$CASC 

C8$(J))-47)l:NEXT J:M=M+l:POKE MEM 
+1'1, N 

80 NEXT I 
90 GOTO 30 
100 DATA 000200060D06A93CBD02D3186060 

68C900DOOBA90085CBA91085CC4C4F068 
SCFC901FOOB20D306ASD585CDA5D485CE 
200306 

200 	DATA ASDSBSCBASD485CCASCFC902DOOF 
F838ASCEESCC85CEASCDESCBBSCDDBA98 
08510A9628D0802A9068D0902A9C08510 
60ASCF 

300 DATA C9FFF011AD09D2C90CF0034CBEFF 
A9FF85CF4CBEFFAD09D2C90CD015A9808 
510A9BEBDOB02A9FFBD0902A9C085104C 
BEFFA9 

400 DATA 0085CFF818ASCE65CC85CEASCD65 
CBBSCDD820BD06ASCD20CA06A5CE20BDO 
6ASCE20CA064CBEFF29F04A4A4A4A1869 
3020A4 

500 	DATA F660290F18693020A4F6606885CC 
6885CB6885D56885D420AAD9A5D4C941F 
OOBA5D585D4A90085D54CF706A5D685D4 
A5CB48 

600 	DATA A5CC4860YY 
700 	DATA A210A9039D4203A9089D4A 03 A908 

9D4B0 3 A94A9D4403A9309D45032056E43 
028A90B9D4203A9009D4403A9069D4503 
A9009D 

800 	 DATA 4803A9019D49032056E4300AA90C 
9D42032056E4300068604 33 A9BZZ © 

COMPUTE! The Resource. 


GENERAL LEDGER SYSTEM 

for ATARI* 800 
CHART OF ACCOUNTS 
TRIAL BALANCE$14995 
INCOME STATEMENT 

Microsoft Base BALANCE SHEET 
s219.95 • includes Microsoft Compiler 

VISA - MASTER CHARGE - CHECK - MONEY ORDER 

4712 CHASTANT ST. 
METAIRIE. LA.70002F.C.C. inc. 

*Trademark ATARI, INC. (504)454 ·2421 



•••••••••NECESSITIES•••······ 
DISK COMMANDER II - Just save this pro gram on your BASIC d isks and ii will 
au1oboot and automatical ly lis t all programs from the disk into your sc reen. Simply 
run any BASIC or Machine Language program by typing a single number 

Req uir es J6K. Disk Only . . .. . .. . . . .. . . .. . . ... . . ... . .. . .. . ... . . . .. 29.95 


BASIC COMMANDER - An all machine language progr<1m whi ch occ upies only 11K 
of RAM and is co res ident with your BASIC program. It is <1 11 indispensable 1001 for 
every ATARI BASIC programmer. Basic Commander allows s ingle key access lo 
DOS func tions, BASIC file manipulation commands s uch as LOAD. LIST , ENTER, 
RUN. SAVE a nd mo rel Never need to access DOS agam. RENUMBER allows you 
to renumber all Basic lines and all refe rences instanti!nio usly! In addition. 
BLOCKDELETE a llows de le tion o f any range o f lines . e liminating computer lock · 
up AUTON UMB ER automatica lly provides line nu mbe rs fo r your BASIC progra m, 
mcn:•ris ing program entry speed from 25 10 75"11. If we've omitred your favonl e 
commands . Bas ic Commander even provides 3 PROGRAMMABLE KEYS! 

THE MOST POWERFUL PROGRAMMING AID AVAILABLE 
FOR THE ATARI BASIC PROGRAMMER 

R quires 16K. Disk Only .. ... .. . ..... .. .. .. .. . ...... . .. . ... .. . .. $34.95 


RAM TEST II - The fastest and most thoro ugh memory lest available for the AT ARI 
has now been furthe r improved! Tests no t only all locatio ns. but a lso tes ts the 
me mory addressing system. This all machine language program takes 4 min. to lest 
48K. It 's the only program that tes ts·the can ridRe area o f RAM. Good for new 4001800 
computer o wners. for tes ting new RAM boards and for use Ill computer s tores to tc'SI 
for any bad memo ry loca tions . Bad memory locations are pinpointed so repair 1s as 
simple as replacing a chi p! 

Requires SK, Disk or Cassette ..... . . . . . .. . .. ...... . ..... . . . ..... $29.95 


••••••••BUSINESS/HOME••••••••• 
MAIL LIST . Extremely fast BASIC and machine language program. Each dat a disk 
holds over 500files. Son o n any of 6fields at machine language speed or search on any 
fragment o! a field ' Use any size la_bles or envelopes. 

Requires 40K. Disk Only .. . ... .. ... . . . .. .. . ......... . . ..... . . . . . $39.95 


••••••••••• TUTORl/\LS••••••••••• 
ASTEROID MINERS - This 50 page book a nd p rogram provide for a unique 
int ermediat e -to-advanced tutorial. A 32K BASIC game utilizing over 25 players in 
playe r-missile graphics, machine language subrout ines, a redefined characte r set, 
mult iprocessing utilizing the vertical blank interrupt interval, and much more! The 50 
page bo ok included with the program documents each part of 1he ent ire program a nd 
co nt ai ns the fully document ed source code for both the BASIC and assembly 
language parts of the program. Use these routines in your own programs. These 
examples make it easy! 

Requires 32K, Disk or Cassetle .... .... .. . .. . .. . .. . . . . . .. . ..... .. $34.95 
AT ARI 1s a registered traoemark of ATARI, INC. N.J Residents add 5,.. sales tax. 

Available a t your favorite computer stor" or 

Send a check o r money order direc tly to: 


MMG MICRO SOFTWARE 
P.O . BOX 131 •MARLBORO, NJ 07746 

or call (201) 431-3472 
for MasterCard, Visa or COD del iveries 

You've invested a lot of time and money into your computer • • • 

It's time that investment paid off! 

The Programmer's Institute introduces THE COWR ACCOUNT ANT, the only complete personal financial package 
specifically designed for the Atari 400/ 800 and YIC-20 computers. This unique package includes : 
I. Complete Checkbook Maintenance S. Payments/Appointments Calendar 8. Home Budget Analysis 
2. Chart of Accounts Maintenance 6. Color Graph Design Package 9. Decision Maker 
3. Income / Expense Statement (graphs any files) 10. Mailing List 
4. Net Worth Statement 7. Check Search 

After the initial setup, THE COLOR ACCOUNTANT requires less diskette . THE COLOR ACCOUNTANT also comes with 60 pages of 
than an hour of data input ·each month . documentation 1hat leads you s1cp-by-step through the entire package. 

The checkbook maintenance program is 1hc key to the entire package. The Atari 400 / 800 requires 24K cassene and 32K diskeue; the VIC-20 
Once your checkbook is balanced, the checkbook summary file will auto­ requires 13K . ($74.95 cassetle, $79.95 disketle). 

maticall y update the home budget analysis, net worth, and income/ 

expense statements . You can !hen graph any file , record bills and appoint ­

A dd $3 for postage and ha11dli11g.
ments, make decisions, print a mailing li st, and analyze various accounts. 


All programs arc menu-driven and allow add / changc / dclelc. Files 

and statements can be listed to creen or printer, and saved to cascuc or 


~~~~11~~11~*1~1111111111i11111r111.t.:::ta~::Ha:&l.itE.~Ji1i1i1i1m111m1um1i1m11111mmr 
The )Jeffcct supplemcn1 to THE COLOR ACCOUNTANT, The Tax Handler includes: 
I. Complete From 1040 J. Schedule G (Income Averaging) 
2. Schedule A (Itemized Deductions) 4. Schedule B 

This year let The Tax Handler prepare your taxes ($34.95 casselle, $39.95 diskelle). 




VIC Super 
Expander Graphics 
Tim Parke o o . 0 tono 

Wn 11t to see some st1.1n11i11g gmpliics on your VIC? 
Type in these short progm 111s nnd you 111iglit lie surprised 
to see what's possible with tire Super Expn11der 
cartridge . 

The VIC-121lA Super Expa nde r is a plug-in car­
tridge for the VIC-20 tha t provides several ex tra 
fea tures to the graphics and sound abilities. It 
al so adds an ex tra three kil obytes of memory, 
giving a power-up of 6519 bytes free. (The missing 
by tes a re used by the expander. ) 

Program 1 is a short routine that dra ws a grid 
on the screen, then selectively erases parts. This 
is do ne by d rawing vertica l and horizontal lines 
in a character color, then redrawing a t a rand om 
interva l with the screen's color. When RUN fo r 
several cycles, the pa tterns p roduced ca n be qui te 
complex. Changing the color of the cha racter in 
line 20 and the STEP in terva l in lines 100, 200, 300 
and 400 ca n alte r the complexity and appeara nce. 

A va ria tion on this program is to draw the 
lines on the graphics display diagonally, as Pro­
gra m 2 does. Here, lines 100-220 dra w a circula r 
pa ttern, skipping dots at intervals set by ~he STEP 
command. Then, lines 300-420 redraw at interva ls 
in the screen co lor. The effects a re produced as a 
consequence of the 1024x1024 graphics sc.reen 
being shortened to 160xl.60 .. As th~ coor~ma tes 
are altered , some dots will lte on either side of the 
line. As a result, some dots tha t a re on are turned 
off, and vice versa. 

A long routine to acco mplish the above could 
be arranged using the RDOT(x,y) command, to 
see if a dot is on , then reverse it. Needless to say, 
thi s is an ex tre mely time-consuming task, even in 
machine language . . . 

Progra m 3 provides a patte rn fa n'.1lta r to mos t 
people, although here it is 9enera ted m fou~ co r­
n ers. To sec the pattern by itse lf, leave out Imes 
110-130. The simple routine he re ca n be enhanced 
by adding circles concentrically in the center, or 
by re pea ting sections in the screen co lor, as 
above. 

Program 4 dra ws rec tangles on the sere.en 
concentr ica lly and is then repea ted to color 1~ 
some a reas. Aga in, when this is elaborated, .1t c.an 
have the e ffect of a moire pa ttern, almost ach1evmg 
m ovement of its own. 
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An alternate method o f ob taining the concen­
tric rectang les of Program 4 requires dra wing 
squares with multiple TO's in the DRAW sta te­
ment (Program 5) . Repeating the pattern w ithout 
a screen-clear command (SCNCLR) produces 
overl apping bands in the pa ttern. The pattern can 
be inverted (i.e ., have the rec tangles d ra wn fro m 
the outs ide in) by rewriting lines 100-1 40 to s tep 
down, instead of up . Na turally, concentric circles 
ca n be done the sa me way, by changing line 120 
to read : 

120 CIRCLEl ,511,511 ,X,X 

This ac tually p roduces ellipses, as the axes a re 
not of equal length . This can be changed to pro­
duce true circles by adding a constant parameter 
to the X-axis va lue . 

These programs a re by no mea ns as ophis ti­
ca ted as ca n be achieved with the Super Expander, 
but they do fill the need fo r a basic subroutine 
library on which to base future graphics dis plays . 
Combining these with PAI T com mands ca n 
produce some interes ting effects. The Super Ex­
pander ca rtridge's graph ics abilities are limited 
only by the reso lution of the graphics screen. 

Possible future work fo r examina ti on of the 
commands ava ilable inclu des drawing Archi­
medes' spi ral, a herringbone-grid of d iagonals, 
and changi ng to multicolor graphics to build up a 
quilt-like di splay. 

Program 1. 

10 GRAPHIC 2 
20 REGION 5 
50 DEFFNA(X)=INT(RND(l)*X)+l 
100 FOR X=l TO 1023 STEP FNA(40)+10 
110 DRAW1,X,0TOX,1023 
120 NEXT 
200 FOR Y=l TO 1023 STEP FNA(40)+10 
210 ORAW1,0,YT01023,Y 
220 NEXT 
300 FOR X=l TO 1023 STEP FNA(40)+20 
310 ORAW0,X,0TOX,1023 
320 NEXT 
400 FOR Y=l,TO 0123 STEP FNA(40)+20 
410 ORAW0,0,YT01023,Y 
4 20 NEXT 
5 00 GOTO urn 

http:160xl.60


TERMINAL·40 .. . $29.95 
Re(juns 8K or larger memory 

expanalon and modem. VIC 
prlnter optional. On cassette. 

This Is just one of our good 
Ideas. Send for a free brocnure 
describing others. 

NEW 
VIC SOFTWARE VIC 

COMPUTERMAT •BOX 1664, DEPT C NEW COMMODORE 64 SOFTWARE - FREE CATALOG 
LAKE HAVASU CITY, ARIZONA 86403 (602) 855.3357 

WARNING - BUYERS OF THESE GAMES HAVE BEEN KNOWN TO BECOME ADDICTS 

ADVENTURE PAK 


ADVENTURE PAK 
In Text 2 Advenrures Included 

ADVENTURE - REQUIRES BK OR 16K MEMORY CARTRIDGE 

CAVES OF SILVER- REQUIRES BK OR 16K MEMORY CARTRIDGE 

$12.95 Each 


TARGET 
COMMAND 

Color av ci.11 Dud"' 

Graphics Jovg~ic1< 
Sound KEYBOARD 

SOFTWARE FROM 

COMPUTERMAT 
WILL TURN YOUR 


VIC-PET-CBM INTO A 

HOME ARCADE! 




Program 2. 

Hl GRAPHIC 2 
20 REGION 5 
50 DEFFNA(X)=INT(RND(l)*X)+l 
100 FOR X=l TO 1023 STEP FNA(l0)+10 
110 DRAW1,X,0T01023-X,1023 
120 NEXT 
200 FOR X=l TO 1023 STEP FNA(l0)+10 
210 DRAW1,1023,XT00,1023-X 
220 NEXT 
300 FOR X=l TO 1023 STEP FNA(l0)+20 
310 DRAW0,X,0T01023-X,1023 
320 NEXT 
400 FOR X=l TO 1023 STEP FNA(l0)+20 
410 DRAW0,1023,XT00,1023-X 
420 NEXT 
500 GOTO 100 

Program 3. 

10 GRAPHIC 2 
20 REGION 5 
50 DEFFNA(X)=INT(RND(l)*X)+l 
100 FOR X=l TO 1023 STEP FNA(70)+10 
110 DRAW1,X,0T01023,X 
120 DRAWl,0,XTOX,1023 
130 DRAW1,X,0T00,1023-X 
140 DRAW1,1023,XT01023-X,1023 
150 NEXT 

Program 4. 

10 GRAPHIC 2 
20 REGION 5 
50 DEFFNA(X)=INT(RND(l)*X)+l 
100 FOR A=l TO 2 
110 FOR X=l TO 1023 STEP FNA(l0)+10 
120 DRAW1,1023-X,XTOX,0+X 
130 DRAW1,X,1023-XT00+X,X 
150 NEXTX,A 

Program 5. 
10 GRAPHIC 2 
20 REGION 5 
50 DEFFNA(X)=INT(RND(l)*X)+l 
100 X=FNA(20) :Xl=X 

120 DRAW1,511-X,511-XT05ll+X,511 
-XT05ll+X,5ll+XT0511-X,511+XT05 
ll-X,511-X 

130 X=X+Xl 

140 IFX<511THEN120 @ 


TOLL FREE 
Subscription 
Order line 

800-334-0868 
In NC 919-275-9809 

NEW 

sorTWARE 

.... 

PractiCalc®VIC-20 l 6K RAM 
The extraordinary electronic shreadsheet program 

that does formula calculations, replicates formulas and 
data, has adjustable column width and numeric format, 
over 20 mathematical functions, alpha and numeric 
sorting, prints, and saves spreadsheets. Tape and disk 
versions available . .... . ........ ..... ..... . .... $35.00 

Sensational and International Software 
for Unexpanded VIC-20. 

FLYSNJllTCHER - You travel the Australian bush. Your 
only source of nourishment is flies . Your mission is to 
avoid the weasel trying to devour you 
and survive.............. . ... . .. .. .. ......... $9.95 

FLOWER POWER - A flower is trying to exists in the 
Sahara Desert. You are its sole sowce of nourishment. 
Can it depend on you? ................. . .... $9.95 

MISSILE Jll'l'TJllCK und SUB COMMAND - (2-game 
pack) - You have 3 probe ships to destroy bat-like 
mutants that have evolved from the effects of a 
nucleaz war. Beware!!!. ... . . . . .. ....... . .... . $9.95 

SPLJllTMJllN - A crew of 10 men are repairing the 
London Bridge . Can you prevent the horrors of an 
instant death which will be caused by 
them falling? . . . . . .... . . . . . . . . ..... ....... . . . $9.95 

Sinclair Timex l ODO l 6K RAM Required 
MUGSY - You are the boss of a Chicago gang operating a 

protection racket. Can you survive rival gangs, the 
cops, and Nick the Greek?................. . . $6.95 

MURGJllTROYDS REVENGE -The fiendish Murgatroyds 
are on the warpath again. You must fight off their 
attack with mines, superglue, decoys, 
and more!! ...... . . . . .. . . . ..... . .... . ... . . . .. $9.95 

Other programs for the VIC-20 or SINCLAIR TIMEX 1000 
in the areas of home use , business applications educa­

tional needs, and other games are available... . - · I- ! II ! 

We're looking for new software 
CSA is searching for progranuners who are 

creating software for Commodore, Timex, or 
Atari. We offer you an immediate, wide distri ­
bution network. Contact us at the address 
below. 

We're looking for new dealers 
CSA is a distributor for U.S. and foreign 

software. Call or write us for a complete list of 
programs. 

~.COMPUTER

• .a SOFTWARE 
~p ASSOCIATES 


50 Teed Dr., Randolph, 
Massachusetts 02368 

617-961-5700 
200 COMPIITT! January. 1983 



Vlc2o ™PEASONAL 

. COMPUTER 

TOP 10 SALE!! 

ARCADE GAMES 


(VIC·20 TAPE PROGRAMS) 

List 
$24.95 

$24.95 

$24.95 

$24.95 

$19.95 

$19.95 

$24.95 

$18.95 

$16.95 
$16.95 

BUY ANY FOUR DEDUCT 10% MORE 

VIC-20 

ACCESSORY SALE!! 


1. TRACTION-FRICTION LINE PRINTER This 
new COM -STAR deluxe printer, prints 8'h" x 11 " 
full size letter quality single , roll or fan fo ld 
paper, labels and etc . Impact dot matrix bi ­
direct ional 40, 66, 80, 132 columns. Includes in ­
terface cable that plugs direct into the VIC-20 
computer, no other costly interface is needed . 
List $599.00 - Sale $399.00. 

2. UP TO 60K EXPANSION MODULE Aero Space 
designed-6 slot-add up to 6 cartridges­
switch select any program. Start and stop any 
program with reset button-not necessary to 
remove cartridges or turn off computer, saves 
time, television and computer (one year warran­
ty) List $149.00 - Sale $89.00. 

• 10 DAY FREE TRIAL 
• WE HAVE THE LOWEST PRICES 
• ONE DAY DELIVERY EXPRESS MAIL 
• FREE CATALOGS 
• WE LOVE OUR CUSTOMERS! 

PRDTECT 
ENTERPRIZES 
BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382·5244 to order 

Sale 
$19.95 

$19.95 

$19.95 

$19.95 

$15.95 

$16.95 

$19.95 

$15.95 

$14.95 
$14.95 

VIC-20 

SOFTWARE 
CRABSA new cnallenge every trme 

Ag1111y 1s the key 10 successfully gu1d1ng H ER· 
BIE (the hal1bul) lhrough 1he maze. avoiding 
the oeadly gaze of SONIC CRABS while feed· 
mg on oelec:abte n1gnt crawlers 

The more you eat. !he nigher yout score. Eacn 
lime you clear !he maze of tasty morcels. you 
will receive more time. add111onal hves. and a 
new group of night crawlers as the game ol 
SURVIVAL cont inues 

Bui beware' Vllth lhe passing ol 11me your presence becomes increasingly aggrava11ng to 
1he KILLER crabs who lurk wt1h1n, improving the accuracy o f their menacing sonic waves 

Sel at beginner or advanced le'llets. each game 1s played in a to tally new maze. and may 
cons1s1 a l any number of rounds 1ha1slan 1den11cally lor each player 

CRABS can oe played using your VIC-20 keyt>oard or 1oyst1ck. and will work on all 
standard VIC-20 memory conf1gurat1ons. 

TANK WARExc1 t1ng ac1 1on !or two players 
Your opponen 1 wa1ches closely as lhe BAT ­
TLEFIELD unlolds. and you both carefully plan 
stra tegms tor the pending CONFLICT Sud­
denly. bo1n LASER TAN KS lire lo 1n11 1ate move­
ment You begin 10 lhrcad the way through 
your home 1ern1ory. avoiding obstruc11ons ana 
buildings, as you proceed toward enemy ground 

Ou1score !he 11val tank t>y destroying enemy 
buildings as well as plac ing direct fl1ts on youropponen1 oun ng one 10 one combat.Higher 
skil l levels will 3dd add1t1onal ta rgels. moun1a1n ranges and 1andm1nes 10 the ballle zone 
!or mcreasmg EXCITEMENT 

One al three sklll levels. w1lh a new batlle l 1eld crea led lor each game. provides a new 
challenge lor both players every lime 

TANK WAR may be played using your VIC·20 keyboard or paddles. ano will worlo; on all 
standard VIC-20 memory conl1gurat1ons 

CYCLONS 
The ulllmate 1n1er-s1ellar conHtct Full Hi·Res Graphics. Arcade· Like Action 

ContmUtng wHh lhen plan 10 conquer 1he un1­
ve1se. !he CYTRON EMPIRE has chosen your 
sec1or as !he hrs1 1arge1 1n our galaxy As 
COMMANDER at 1he pro1ec11ve forces . you 
must manoeuvre your c rafl. avo101ng colhs1on 
and enemy m1ss11es. to a11ack and des1roy 
enemy war sh1ps 

Tne CYCLON lighters relenllessly enter tne 
battle zone. attemp11ng 10 lure you in10 making 
errors 1ha1 will lead to your oestruct1on The 
menacing PULSAR DEATH SHIP atso begins 

10 a11ack . its on ly purpose 10 zero 1n on your loca11on. chase you down. ancs oul an end to 
your defense al c1v1tizat1on as we know 11 

Our luture hes w1!h your sk i ll 

CYCLON requ1tes memory eApans1on to lunc11on Wnen loaoed on a system w1!h a JK 
eJCpander (or Super Expander) you will play an advanced level game Loachng !he cassette 
onto a sys1em w1th8K or more expansion. you will t>e allowed lo choose bet.,.,.een a vane1y 
of 01tf1cul!yi game-tea1ure options The game is con trolled with the VIC-20 JOYSl•Ck 

CRITTERS 
Full Hi -Res Graphics. Arcade-Like Ac llon 

Sk1ll -tesung oelense aga1ns1 a new evil 

Whtie 1nspec1mg h•s prize pumpkin patch. Mr 
GREENSLEEVES becomes aware ol a !lock al 
sirange CRITTERS novenng 1n 1he sky abo~e 
W1thou1 wamrng small groups oegin to leave 
the lormat1on and dive m order 10 knock him 
down ano STEAL lhc lrU1tsof his labour Armed 

only with a revolver , he mus! now DEFEND his crop against l h1s new t>llght 

You w111 guide Greensleeves 1n his COURAGEOUS ellorl rosave !he patch Run or crouch 
1n order 10 avo10 !he swooping MENACE. and a11emp1 to ex1ermina1e !he c r111ers before 
they can 10011he en lire crop Most 1moor1an1. once a pumpkin is slolen. desiroy lhe lhtcl 
before he can 1eacn the lloclo; (laking care no1to1111lhe pumpkin) o r his prize wilt be your 
loss 

As the s1ruggle progresses. larger llocks wi ll arrive and the speed a l lhCH auack w ill 
increase. Bui don·1 despaH New pumpkins will g row w11h you r point 101a1 prov1d1ng 
ado111onal opportun1t res 10 successfu lly lcna all the ra10 When lhey succeed 1n clearing 
the field . the confl1ct is over. 

CRITTERS requtres a minimum ol SK memory expansion and is conlto lled w11n your 
VIC·20 1oys11ck 

Check lor availability with your local dealer. or use the order lorm provided. 
Ouler enquiries are Invited . 

FORWARD TO: SYNTAX SOFTWARE INC, 33 ELMHURST AVE.. SUITE 502 
WILLOWDALE. ONTARIO, CANADA M2N 6G8 PHONE (416) 22 1·8008 
::J CEA l1F1EO CHEQU E 

0 MONE'l'OROER PLEASE SENO ME 
Pie nt- • o....,aro _ CRABS @ $15.95 (U.S.)1$18.95 (CON.) ' -- ­
C,,a•9~~ To 
C: 'V ISA - TANK WAR @ $15.95 (U.S.)1$18.95 (CON.) - - ­
:: M.t.S TER ·C~O - CYCLONS $19.95 (U.S.)1$23.95 (CON.) ­
C AMER ICA,._ OPAESS 

- CRITTERS (al $19.95 (U.S.)1$23.95 (CON.)
CARO ~•O 


EXPIR:Y DA TE Shipping and Handling @ Sl.00 per Cassette - __._ 


"'s"'•u"'•"'•°"Tu"'•"'e_______ Ontario Residents Please Add -,.;, Sales Taa :. ___ 

Please P"n1 TOTAL ' -- ­

NAME-------------------------- ­

ADDRESS~------------------------~ 

POSTAL 

COOE/ ZIP 


VIC-20 rs a reg1s1ered lrademark of Commooore Busi ness Macn1nes Inc 

Rank 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 

Name 

Super Paratrooper 

(Fantastic) 

Exterm inator-PI us 

(Better than Centipede) 

Cricket 

(Better than Frogger) 

3-D Hackman 

(3-Dimensional) 

Snackman 

(Better than Packman) 

Bug Blast 

(Creepy) 

Anti Matter Splatter 

(Nuclear Disaster) 

Bombs Away 

(Great) 

3-D Maze-Escape 

Krazy Kong 


http:U.S.)1$23.95
http:U.S.)1$23.95
http:U.S.)1$18.95
http:U.S.)1$18.95


Download/Upload For The Atari 

Fro k C Jo 1es. Silver Sp11n . MD 

Use this to lrn11sfer progra111s nnd text files to or fro111 
your Atnri 11si11g n 111odc111 n11d the telephone lines. 

The program described in this article was de­
veloped over everal months, with feedback from 
many people. I started writing it primarily because 
I was too cheap to go out and buy one. I wanted 
to try out my new communications hardware and 
look into some of the electronic bulletin boards 
that I had heard about. Furthermore, I used a 
mainframe computer in my work, and I thought 
that it would be convenient to be able to access it 
from the privacy of my home. 

My first approach was to copy a short BASIC 
program by Henrique Veludo from COMPUTE! 
(February 1981, #9). This worked fine until I 
realized that a lot of the text went by too fast for 
me to read. I tried POKEing the incoming charac­
ters into a string, hoping to print it out later, but 
this was too slow; characters were being dropped, 
making things a bit hard to read. This led to an 
assembly language routine to speed things up a 
bit, and before I knew it I was on my way. 

It wasn't long before I had added the upload 
capability so that Tcould transfer programs and 
text files to friends who had computers and 
modems. About this time I joined the downtown 
Atari club of Washington, D.C., and discovered 
their ARMUDIC bulletin board, developed and 
operated by Frank Huband . 

After several weeks of enjoying the 
capabilities of this system and downloading lots 
of useful programs, I discovered that some of the 
members did not have terminal programs that 
wou ld do some of the things that mine wou ld do. 
I offered to give my program to the club and sub­
sequently uploaded it to the ARMUDIC BBS. 

I got calls about problems. I got ca lls with 
complaints. I got calls with suggestions. When I 
next talked to Frank Huband, I discovered that he 
had picked up a few suggestions and complaints 
too. We started working together to incorporate 
as many of the more reasonable ideas as we could, 
and over the next few months the program grew. 

Since this article was intended to be utilitarian 
rather than tutorial, I have included no discussion 
of how the program does what it does. Instead, I 
have included complete instructions on its use 

and the BASIC listing. There are, howeve r, a few 
peculiarities about the program that shou ld be 
pointed out before we get into its operation. 

Two Cautions 
You may have already noticed that the s tiltements 
on line 90 are preceded by a REM so that they are 
not executed. This line is to be used only by those 
people who find that the BREAK function does 
not work as described on their machines. Th 
fau lt lies not in the computer, but in the 850 Inter­
face Module. 

Whenever concurrent 1/0 is turned on, the 
RS-232 port handler substitutes its own inte rrupt 
handlers for the ones in the OS ROM. This is nec­
essary because concurrent 1/0 handles the serial 
bus interrupts differently from the way the operat­
ing system handles them. The machine language 
portion of JTERM detected pressing of the BREAK 
key by sensing what the 850 interrupt handlers 
did with it. Of course, this was too good to last: 
newer versions of the 850 Module handle the 
BREAK key by ignoring it (undocumented) . 

This leads us to line 90; it's a patch into the 
interrupt handler (new version) that enables the 
BREAK key. Wnrning: if the BREAK function 
works on your machine without line 90, don't use 
it; it wi ll ca use a crash if used with the older version 
handlers. So try it without Jjne 90 first, and remove 
the REM if you find the BREAK key does nothing 
when you press it. 

A further warning: this program should not 
be renumbered unless the subroutine at lines 
2080-2110 is changed. This routine removes all of 
the data statements and initialization code after 
they are used to gain as much memory space as 
possible for the text buffer. If the program is re­
numbered and this routine is not changed accord­
ingly, it will perform fatal surgery, and whatever 
is left won't be of much use. (To find out more 
about how this routine works, see my article in 
COMPUTE!'s Second Book Of Atnri.) 

For those of you who have some download 
capability already, the latest version of this pro- . 
gram is available (free) from the ARMUDIC BBS 
(202) 276-8342. The program is available under 
the name of JTERM32 (or JTERM33 or ... who 
knows what version will be available by now; this 
thing seems to have a life of its own). For the rest 
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•• 

Experience the 

Magazine 

of the Future . • 
 for the Atari 400/ 800 • 

The Programmer's Institute's magnetic magazines 
will entertain, educate, and challenge you. 

Each issue features ready-to-load programs ranging from orders only, toll free number: 
games, adven tures, home applications and utilities to personal 
finance, educational, and our un iq ue teaching programs. Our 1-800-334-SOFT 
magazines include fu ll y listable programs, a newsletter con­
taining desc riptions and instructions for a ll programs, and notes 
on programming techniques used . 

See your local dealer or order direct: Vicvideo for the VIC-20 is here. Call for details. 
THE PROGRAMMER'S INSTITUTE ..-- ORDERI NG INFORMATION-­

a division of FUTUREHOUSE 
Subscriptions* Cassette Diskette P .O . BOX 3191, DEPT. C 

CHAPEL HILL, NC 27514 
Year (10 issues) $50.00 $75.00 
Vz Year (5 issues) $30 .00 $45.00 

Trial Issue $ 10.00 $15.00 for information: 
• Add $2.00 pnslage a nd handling . 1-919-967-0861ALL 501-TWARE REQU IR ES 16K. Mon-Fri 10-6; Sal 11-3 

liirilfllliMI I l l llUilrlQOiflllnrf 

l'U \I\\JI~ 
. .. . --- ~ 

\ATARI" 
A W •._ eon- IQ"\~ 0 _J 

800 (16K) ............................... .. ...................$649.00 

400 16K .... ... ................... ..............................279.00 

400 YOU RS to 32K or 48K ..............................CALL 

410 RECORDER .... ......................... ................79.00 

810 DISK DRIVE ...... .......... .... ..................... .449.00 

850 INTERFACE ........... ... . ...... ......... .... ......... 165.00 

830 MODEM ..... ................. ... ... .............. ...... . 149.00 

825 PRINTER .. ........ ............... . .. ................ .... 575.00 

481 ENTERTAINER KIT ..................................79.00 

484 COMMUNICATOR KIT .......... ..................309.00 

PRINTERS - Atari, Epson, Smith Corona ... . ... CALL 


Prices subject to change without notice. 

Shipping extra. No tax out of state. 

Ca. residents add appropriate taxes. 


WE ARE AN AUTHORIZED ATARI SALES AND 

SERVICE CENTER 


COMPUTERTIME, INC. a 
P.O. Box 216 


Kentfleld, CA 94914 


CALL TOLL-FREE 800-227-2520 

In California 800-772-4064 


For product and price list: send S2.00 for shipping. 

I 



of you, type it in, being very careful with the data 
statements; an e rror he re will probably make the 
sys tem crash. Then read the instructions and start 
communicating. 

Starting Up 
]TERM is a download/upload terminal program 
for the Atari . It was written in BASIC and assembly 
language to combine ease in setting up and speed 
when in the actual terminal mode. 

Note that an AUfORUN.SYS file with the 
RS-232 handler boot routine must be on disk and 
booted when you turn on your machine, if you 
are using a disk. The DOS command will cause 
the RS-232 handlers to be overwritten, so you 
must ei ther have a MEM.SAV file on your disk or 
re-boot the handler after making a DOS call. Fur­
thermore, it appears that the EW command 
damages or wipes out the port handler as well. 
Therefore, you should always reboot the handler 
after using thi s command. An add itional note: 
JTERM assumes that the modem is connected to 
RS-232 port #1. Also, the 850 Interface must be 
switched on before booting the disk. 

}TERM is LOADed as a BASIC program, and 
w hen RUN it POKEs the machine language 
routine into a string called PROG$. While this is 
going on, the screen is black. After this set-up 
period is over, the first menu appears on the 
screen, along with information about the size and 
location in RAM of the available text buffer . All 
menu choices are made by simply typ ing the ap­
propriate key that is highlighted in inverse video . 
(Type an ordinary character, not an inverse video 
one.) 

The first choice to make is whether you wish 
to Download a file from the host computer or 
Upload a file to the hos t computer. If you wish to 
do simple communication without file transfer, 
Download is the proper mode to choose. After 
you choose between the Download and Upload 
modes, your nex t choice is between no trans lation 
( one), Light translation, and AT ASCII. With 
Light translation, all high order bits are stripped 
from all outgoing and incoming characters, and 
the AT ASCII EOL character (155) is changed to 
the ASCII CR character (13) on output and vice 
versa on input. No translation and AT ASCII 
modes means that the 850 Interface Module does 
no changing of characters during either input or 
output. However, be warned that the program 
does some translation itself - more about that 
later. 

The next choice is between the various modes 
of outgoing parity setting. (Not~: incoming parity 
is not checked or changed by this program.) You 
should always select None if you have selected 
no translation because setting the parity on output 
will change the high order bit that was presumably 
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to be preserved. This op tion was included for the 
users who wish to access mainframe computers 
that require certain parity configurations . 

At this point, if you choose Upload you will 
be asked fo r the fi les pec of the fil e to be uploaded . 
When this has been ente red, the fil e will be loaded 
into RAM and then li sted to the screen as a check. 
You will then enter the terminal mode. But if you 
choose Download, you will go directly from the 
parity choice to the te rminal mode without go ing 
through the file load ing routine. 

Terminal Operations 
Whenever you enter the terminal mode, the flag 
(i.e., inver e video word) TERMINAL will appear 
at the top of the scree n. This informs you that 
you are now in the machine language portion of 
JTERM. While you are in this mode, you may 
send data to and receive data from a host com­
puter, provided all of the appropriate connections 
have been made. You may toggle the memory 
save function off and on by pressing the SELECT 
button; the flags MEMSTORE ON and MEM­
STORE OFF will be printed on the screen as you 
toggle the memory. 

While the memory sc:ive option is in effect, c:ill 
incoming characters will be stored in seque nce 
until the buffer is full. If the buffer should fi ll up, 
the fla g MEMORY FULL will be printed on the 
screen . Note: If you have filled yo ur buffer prior 
to an Upload, you should 11ot turn on the memory 
save feature until you have completed the Upload . 
Otherw ise, the incoming characters will overwrite 
your fil e . 

When you enter the terminal mode, you will 
be in full duplex (i.e., only those characters that 
are received are printed on the screen and stored 
in memory). If the host computer echoes all char­
acters that it receives, these characters will be 
incoming and will be printed and saved if desired. 
lf the host computer operates in half duplex, it 
cannot send and receive at the same time, so it 
will not echo the characters that it receives from 
you. In this case you should turn on the half 
duplex mode. You can toggle between half and 
full duplex by pressing the OPTION button. 
Whenever you do, the flags HALF DUPLEX and 
FULL DUPLEX will be printed on the screen as 
appropriate. 

Leaving Terminal Mode 
When you are ready to leave the terminal mode, 
you may do so by pressing the START button. 
When you do, one of three things will happen, 
depending on the circumstances. If you have 
chosen the Upload option and have not yet up­
loaded the file, you wi ll go into the upload mode. 
The flag UPLOADING will appear on your screen, 
and the buffer will be printed, 25 characters at a 



time, to the computer on the other end of the 
line. During this period you will still see all in­
coming characters displayed on your screen, so, 
if the host computer is echoing your transmission, 
you can watch the upload progress. When the 
upload is complete, you will reenter the terminal 
mode, this time in Download mode . 

If you exi t the tern1inal mode without saving 
anything to memory, you wj ll automatically bail 
back out to the main menu, and you may start 
another session with different parameters if you 
wish. 

If you were in Download mode and saved 
anything at all in memory, when you press START 
you will be asked for the filespec of the fi le to 
which you wish to save yo ur memory, or you can 
type RETUR for further options (more about 
this in a moment). If you enter a filespec, this can 
be the cassette (C:), the printer (P:), the screen 
editor (E:), or a disk file (D:FILENAME) . After 
you enter the fi lespec, the saved memory wil l be 
written to the fi le, and you will be told that you 
may reenter the terminal mode by pressing 
START. 

If, howeve r, you wish to save the memory to 
another file before returning to the terminal mode, 
press START and, before releasing the start b11tto11, 
press the OPTION button. This will bring you 
back to the request for a filespec. This may be 
repeated as many times as wished. 

If you simply type RETUR instead of a 
filespec, you will be pre ented with a menu of 
three alternative choices . Pressing OPTION will 
erase your memory buffer and return you im­
mediately to the te rminal mode without changing 
any parameters. Pressing START wi ll erase the 
buffer and return yo u to the main mode selection 
menu where you may reset any or all parameters. 
Finally, pressing SELECT will return you to the 
main mode menu while preserving everything 
saved in the memory buffer. 

Internal Translations And 
Other Features 
When you choose between Light and No transla­
tion in the second menu, you are choosing the 
configuration of your 850 In terface Module RS-232 
ports . You shou ld read yo ur 850 instruction man­
ual for information about these configurations. 
This program does some additional translation of 
its own, however. 

First of all, nothing that comes in from the 
port is changed at all before it is stored in memory. 
Therefore, if you choose AT ASCII or No transla­
tion for yo ur ·port, you "'i ll ave in memory every­
thing exactly as it wa - sent. There wi ll be some 
translation , however, before it is displayed on the 
screen. For example, no control characters (ASCU 
values <32) are displayed. This means, for in­

stance, that you will not see line feeds; they wi ll , 
however, be stored and can mess up a program 
that you are downloading. You should not ask for 
line feeds; you do not need them even if the test 
messages are single spaced. 

The ca rriage return character (ASCII 13) is 
translated to the ATASCII EOL character. The 
printer bell character (ASCII 7) is translated to the 
console bell (AT ASCII 253). Finally, the ASCII 
backspace character (ASCII 8) is changed to the 
ATASCII DELETE/BACKSPACE (ATASCII 126). 
Again, none of this translation affects what is 
stored in memory; everything is stored exactly as 
it is received. 

In ATASCII mode, no translation is done on 
any outgoing characters; everything is sen t exactly 
as it comes from the keyboard. In the No tra nsla­
tion mode, two characters are changed. The 

. DELETE/BACKSPACE character is changed to 
the ASCII backspace character so that the key will 
have the same function with most host computers 
that it doe in the Atari . Also, the RETURN key 
or EOL (AT ASCII 155) is changed to the ASCII 
carriage return (ASCII 13) before it is sent. In light 
translation, the 850 module would do this trans­
lation automatically, but in the no translation 
mode it wo uld not be done. There were enough 
situations in which inverse video characters 
(ASCII values >= 128) could be sent and received, 
but the host computer wou ld still not recognize 
the EOL character to warrant thi s feature. 

In half duplex operation, after a character has 
been sent to the port it is handed over to the 
input routine and handled just like any other 
incom ing character. 

An additional feature of JTERM is the abi lity 
to send a computer "BREAK" by simply pressing 
the BREAK key. This will cause the screen to 
flash, a beep to sound, the flag BREAK to be 
printed on the screen, and, last, a true break 
s igna l (approx. 0.5 sec. of SPACE tone) to be sent. 
(If all of this doesn't happen, see the discussion in 
the introduction.) Sending the BREAK signal will 
not be of much use when you are connected to a 
BBS since mos t of them do not recognize it, but it 
ca n be essential when you are connected to a 
mai nframe computer whose attention cannot be 
gotten any other way. 

You shou ld note, however, that the BREAK 
routine passes briefly through BASJC. Shou ld it 
be pressed more than once in rapid succl!ssion, 
you ca n ca use a standard BASIC BREAK and 
terminate the program. If you should terminate 
the program, accidentally or on purpose, do not 
attempt to re-RUN it. Instead, restart it with GOTO 
100. When the program is RU for the first time, 
a ll of the DATA s tatements and most of the in ­
itialization statements are removed to make more 
room for the buffer; it cannot, therefore, be re-
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initialized without crash ing. 

130
One added note: when the terminal mode is 
140
en tered for the first time, the DTR line on RS-232 


port #1 is et for those modems that monitor this 

line . 


150 

Guidelines For Using JTERM 

160
The JTERM menus were designed to provide 
170
maximum flexibility in communicating wi th many 180 


different types of computers, terminals, and 
bulletin board sys tems. This may cause some 
confusion, so here are some general guidelines: 

190
• Most often, you will select Download, 
Light Translation, No Parity, and Full Duplex. 200 

This should work fine when communicating with 

information utilities such as CompuServe and 210 


220
The Source, as well as with most bulletin boards. 
•For communicating between Ataris, choose 


the ATASCII mode instead of Light Translation . 230 

This a llows full compatibili ty between characters 240 

sent and received. Also select half dup lex instead 

of full duplex. 


• For downloading TRS-80 graphics from TRS­ 250 

80 bulleti n board systems, choose No Translation. 


• Usua lly you won't have to select a Parity 
260
option unless communicating with a mainframe 

computer. 270 

•The half/full duplex option acco mplishes 280 


with software what the half/fu ll duplex switch on 290 

300
some modems does with hard ware . This op tion 
310 
was included for those users whose modems lack 320 


the duplex witch . 

330 


10 REM JTERM<3 SPACES><VERSION 3.2> 

{12 SPACES}by Frank C. Jones July! 

0,1982 340 


20 DIM PROG$(379l,PROG2$(7),SPOOLS(15 

>,INS<26> 


30 	CON=53279:POKE 559,0:IF PEEK<ADR<P 350 

ROG$))=104 AND PEEK<ADR<PROG$)+378 

>=216 THEN 50 360 


40 	 FOR I=l TO 379:READ A:PROGS<I,I>=C 370 

HR$(A):NEXT I 


50 	DIM MSGS(65):RESTORE 2000:FOR 1=1 380 

TO 65:READ A:MSGS<I,Il=CHR$<A>:NEX 

T I 390 


60 DIM S$(5),T$(8),U$(9l:FOR I=l TO 5 400 

:READ A:SS<I , Il=CHRS<A>:NEXT I:FOR 410 


I=1 TO 8:READ A:T$(I,I>=CHRS<A>:N 420 

EXT I 430 


70 	FOR I=l TO 9:READ A:US(I , Il=CHRS<A 

>:NEXT I:DIM BR$(7l:FOR I=1 TO 7:R 

EAD A:BRS<I,Il=CHRS<A>:NEXT I 


80 	 FOR I=l TO 7:READ A:PROG2S<I,Il=CH 4 35 

RS<A>:NEXT l:FLAG=O 


90 	 REM FOR 1=1 TO 3:READ A:POKE 8457+ 

I,A:NEXT I:FOR I=l TO 8:READ A:POK 440 

E 1663+I , A:NEXT I 


95 	 GOSUB 2080:N=FRE<0>-256:DIM TXT$(N 
) 

100 SETCOLOR 2,9,0:PROG$<200,200>=CHR 445 

$(13>:PROG$(192,192>=CHR$<8> 


110 POKE 82.0:PRINT "<CLEAR>"; 
 450 

120 PRINT N~l:" . BYTES OF MEMORY AVAIL 460 


ABLE":PRI~T "FROM-";ADR<TXTS>;" T 465 
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0 - ";ADR<TXTSl+N-2 

CLOSE #!:OPEN #1,4,0,"K" 

POKE 752,l:PRINT "C2 DOWN><TAB>Op 

eration Mode:":PRINT :PRINT" 

<TAB>";CHR$(196l;"ownload":PRINT 

:PRINT "{TAB>";CHRS<213>;"pload" 

POKE 559,34:POKE 752,0:GET #1,ANS 

:IF ANS=68 THEN UPLD=O:GOTO 180 

IF ANS=85 THEN UPLD=1:GOTO 180 

GOTO 110 

POKE 752,l:PRINT "<CLEAR><2 DOWN> 

<TAB>Translation Mode:":PRINT :PR 

INT "{TAB>";CHR$(206);"one":PRINT 


:PRINT "{TABJ";CHR$(204>;"ight" 

PRINT :PRINT "{TABJ";CHRS(193>;"T 

ASCII" 

POKE 752,0:GET #1,ANS:IF ANS=76 T 

HEN MODE•O:GOTO 240 

IF ANS~78 THEN MODE•32:GOTO 240 

IF ANS • 65 THEN MODE•32:PROG$<200, 

200>•CHR$(155>:PROG$(192,192>•CHR 

$(126l:GOTO 240 

130TO 180 

POKE 752,11PRINT "CCLEARJC2 DOWN> 

CTABJParity:":PRINT :PRINT "CTABJ 

"JCHR$C206)J"on•":PRINT 1PRINT" 

CTABJ" J CHRS <207> J "dd" 

PRINT 1PRINT "CTABJ";CHR$(197>J"V 

en":PRINT 1PRINT "CTABJ";CHRSC211 

>;"et" 

POKE 752,0:GET #1,ANS:IF ANS•78 T 

HEN PARITY•O:GOTO 310 

IF ANS~79 THEN PARITY•11GOTO 310 

IF ANS=69 THEN PARITY•2:GOTO 310 

IF ANS=83 THEN PARITY=3:GOTO 310 

GOTO 240 

IF UPLD THEN GOSUB 490 

PRINT "{CLEARJC2 TABJ";TS:POKE 65 

,O:IF NOT FLAG THEN A=ADR<TXT$l 

CLOSE #2:0PEN #2,13,0,"R":XIO 38, 

#2,MODE+PARITY,O,"R":XIO 34,#2,19 

2,0,"R":XIO 40,#2,0,0,"R" 

A=USR<ADR<PROGs> , A,ADR<TXTSl+N-1, 

ADR<MSGS>>:IF PEEKC207l=128 THEN 

590 

IF A=ADR<TXTS> AND NOT UPLD THEN 


CLOSE #2:GOTO 100 

ON UPLD+1 GOSUB 430,650 

IF UPLD THEN UPLD=O:TXT$="":GOTO 

320 

PRINT "PRESS ";SS;" TO RE-ENTER T 

ERMINAL MODE" 

IF PEEK<CON><>6 THEN 390 

IF PEEK<CON>=6 THEN 400 

IF PEEK<CONl=2 THEN 360 

GOTO 320 

CLOSE #2:? "{CLEARJC4 DOWNJ<TAB>E 

NTER OUTPUT FILENAME":? " 

C4 SPACES>OR HIT <RETURN> FOR OPT 

IONS":? :? "<TABJ"; 

POKE 702,64:POKE 65 ,3 :TRAP 560:IN 

PUT SPOOL$:FLAG=O:IF SPOOLS <> "" T 

HEN 470 

? "CCLEAR}C2 DOWN> <ST ART > erases 

buffer; to menus":? "<SELECT> ret 

ains buffer; to menus":? "<OPTION 

> erases buffer; to terminal" 

I = PEEK<CONl:IF 1=5 THEN FLAG=l:GO 

TO 100 

IF 1=6 THEN 100 

IF 1=3 THEN 320 

GOTO 445 




470 CLOSE #3:0PEN #3,8,0,SPOOLS:IF SP 141,66,3,162,0,32,86,228,169,0,2 
OOLS<l,l)="E" THEN SETCOLOR 2,9,0 40,2,240,137,173,252 

480 TXT$<A-ADR<TXT$)+1l=" ":PRINT #3; 1060 DATA 2,201,255,240,54,162,32,169 
TXT$:CLOSE #3:RETURN ,11,157,66,3,169,0,157,72,3,157, 

490 	PRINT "CCLEARJC4 DOWN>CTABJENTER 73,3,162,16,157,72,3 
UPLOAD FILENAME":PRINT :PRINT" 11070 DATA 157,73,3,169,7,157,66,3,32. 
CTABJ";:POKE 702,64:INPUT SPOOL$: 86,228,201,126,208,4,169,8,208,b 
TXTS="" ,201, 155,2.00,2, 169, 13 

500 TRAP 560:CLOSE #3:0PEN # 3 , 4 ,0,SPO 1080 . DA~A 162,~2,32,86,228,164,226,20 
OL$:TRAP 4:POKE 65.3 8,50,165,17,208,9,169,128,133,17 

510 AD=ADR<TXT$l:XX=INT<AD/256):WW=AD ,133,207,96,240,243,162,32,169 
-XX*256:ZZ=INT<<N-ll/ 256 ):YY=<N-l 1090 DATA 13,157,66,3,32,86,228,173,2 
>-ZZ*256 35,2,201,0,240, 163, 169,7, 157,66, 

520 IOCB=3:GOSUB 620:TXTS(QQ+l)="" 3,169,0,157,72,3,157 
IF PEEK<883)=136 THEN 1100 DATA 73,3,32,86,228,192,154,240,530 	 550 
PRINT "ERROR ";PEEK< 883 >;" DURING 	 210,164,216,208,10,162,0,129,212540 

TEXT LOAD":ST6P . ,230,212,208,2,230,213,201,13 
CLOSE #3:PRINT TXT$:FOR I=l TO 50 1110 DATA 208,4,169,155,208,20,201,7,550 
O:NEXT !:RETURN 208,4,169,253,208,12,201,8,208,4 

560 PRINT "CCLEARJC4 DOWNlCTABlUNABLE ,169,126,208,4,201,32,144 
TO OPEN ";SPOOLS:PRINT "CTABJPRE 1120 DATA 18,160,11,140,66,3,160,0,14 

SS ";SS;" WHEN READY" 0,72,3,140,73,3,162,0,32,86,228, 
570 IF PEEK<CON><>6 THEN 5 7 0 165,215,197,213,144,16 

GOTO PEEK<186l+25 6 *PEEKCl 87 ,_ 10 1130 DATA 240,2,208,136,165,214,197,2580 
590 CLOSE #2:SETCOLOR 2,l 3 ,lO:SOUND O 12,144,6,240,4,169,0,240,135,169 

, 30, 10, 15: XIO 34, #2, 2, 15 , "R": FOR , 255, 133, 216, 165, 224, 141, 68, 3 
I.=1 TO 20:NEXT I:XIO 34 ,#2 , 3 ,0,"R 1140 DATA 165,225,141,69,3,169,13,141 
•	 , 72, 3, 169, o, 141, 73, 3, 169, 11, 141, 

66,3,162,0,32,86,228600 	SOUND o,o,o,o:SETCOLOR 2,9,0 
1150 	DATA 169,0,240,216610 	PRINT BRS:GOTO 330 
2000 	DATA 155,205,197,205,207,210,217620 	POKE 834+10CB•16,7:POKE 836+10CB* 

,160,198,213,204,204,155,205,19716,WW:POKE 837+IOCB*16,XX:POKE 84 
,205,211,212,207,210O+IOCB•16,YY:POKE 841+IOCB•16,ZZ 

2010 	DATA 197,160,207,206,160,155,205630 	K=USR<ADRCPROG2S>,IOCB*16) 
,197,205,211640 	QQ=PEEKC840+IOCB*16l+256•PEEKC841 

2020 	DATA 212,207,210,197,160,207,198+IOCB*16J:RETURN 
,198,155,200,193,204,198,160,196650 	PRINT "CCLEARJC4 DOWN>C2 TAB>";US 
,213,208,204,197,216,160,155660 LL=LENCTXTS>:LN=INTCLL/25)+1 


670 FOR 1=1 TO LN 
 2030 	DATA 198,213,204,204,160,196,213 
,208,204,197,216,160,155680 IF I=LN THEN PRINT #2;TXTSCCI-1>* 

25+1>;:GOTO 700 . 2040 DATA 211,212,193,210,212 
690 PRINT #2;TXTSC<I-1l*25+1,I*25>; 2050 DATA 212,197,210,205,201,206,193 
700 STATUS #2,B:BY=PEEKC747l:IF BY TH ,204 

EN GET #2,A:PRINT CHRS<A>;:GOTO 7 2060 DATA 213,208,204,207,193,196,201 
00 ,206,199,155,194,210,197,193,203 

710 NEXT I ,155,104,104,104,170,76,86,228 
720 FOR I=l TO 20 2070 DATA 32,128,6,141,14,210,169,0,1 
730 STATUS #2,B:BY=PEEK<747l:IF BY TH 33,17,96 

EN GET #2,A:PRINT CHRS<A>·:GOTO 7 2080 POKE 842,13:? "CCLEARJ":POSITION 
30 ' 2,6:FOR 1=1000 TO 1150 STEP 10: 

740 NEXT I ? !:NEXT I:? "CONT":POSITION O,O 
750 PRINT "CTAB>UPLOAD COMPLETE":FOR :STOP :LIST 100,200 

1=1 	 TO 500:NEXT !:RETURN 2090 ? "CCLEARl":POSITION 2,6:FOR I=l 
1000 	DATA 104,104,133,213,104,133,212 0 TO 90 STEP 10:? !:NEXT I:? "CO 

,104,133,215,104,133,214,104,133 NT":POSITION O.O:STOP :LIST 100 
,225, 104, 133,224, 169, 128, 133,216 200 '. 
,169,0 2100 ? "CCLEARl":POSITION 2,6:FOR 1=2 

1010 DATA 133,226,133,207,172,31,208, 000 TO 2100 STEP 10:? I:NEXT I:? 
192,7,240,112,192,6,208,1,96,192 "G.2110":POSITION O,O:STOP 
,5,208,32,172,31,208,192,5 2110 POKE 842,12:RETURN 

1020 DATA 240,249,164,216,192,255,240 
,90,152,73,128,133,216,208,6,169 
'12, 133,217,208,36, 169,25, i33,21 
7 

1030 DATA 208,30,192,3,208,67,172,31, 
208,192,3,240,249,164,226,152,73 COMPUTE!'128, 133,226,208,6, 169,51, 133 . 

1040 DATA 	 217,208,4,169,38,133,217 24 The Resource. 
' 165' 224' 101, 21 7' 141, 60' 3, u,5: 22 

5, 105, o, 141, 69, 3, 169, 14, 141 


1050 DATA 	 72,3,169,0,141,73,3,169,11, 
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Commodore 

64 
Architecture 

J1 BuH 1 1eld Assoc1 ii Ecl1lor 

This guided tour of the new Co111111odort! 64 allows you 
a peek inside the co111p11ter's structure and de111011sfrnfes 
so111c of its extraordinary features. 

Let's build a Commodore 64 - at leas t in principle. 
We'll put the memory elements together and see 
how they all fit. 

RAM-64K 
We start with a full 64K of RAM . That's the 
maximum amount of memory that the 6510 chip 
can address. 

If we s topped at this point, we'd have prob­
lems . Firs t of all, the screen is fed from 1T1emory, 
but it would contain nonsense . We' ll need to put 
in two extra things : a video chip, and a character 
generator for the video chip to use. Then again, 
we have no programs of any sort, and no way to 
get them into RAM. 

Building It Out 
Here's what we will do: we'll add the extra features 
we need by piling them on top of RAM. That way, 
RAM will be "hidden" - if w look at that part of 
memory, we will see the new memo ry elements. 
But we'll include a set of switches which will allow 
us to "flip away" the overlaying material and 
expose the RAM benea th any time we choose. 
More about these later. 

Keep in mind: the RAM is s till there, but it' s 
hidden behind the new memory chips. 

Input/Output 
We'll take the block of memory at hexadecimal 
0000 to DFFF and reserve it for our interface chips. 
This includes: two CIA's for timing and input/ 
output, a SID chip for sound, and a video chip to 
deliver a screen to the television set. 

About the 6566 video chip: its "registers" are 
located at hex 0000 to D02E; these locations control 
how the chip works. But when the video chip 
needs information to put on the screen, it gets it 

208 COMPllTtl Jonuory, 1983 

directly from RAM memory. For example, the 
usual place for the screen characters is hex 0400 to 
07E7. There's a distinction here: we control or 
check the chip by using its register addresses, but 
the chip gets information from almost anywhere 
it likes. 

The video chip needs to look at RAM to get 
characters for the screen . It also needs to look 
somewhere else to get a "picture" of each charac­
ter; this allows it to light up the individual dots, 
or "pixels," that make up a character. There needs 
to be a table which gives details of each character: 
what it looks like, and how to draw it. This table 
is called the "Character Base" table; hardware 
types may just call it the "character generator." 

We could put this character base table in RAM 
and point the video chip to it . In fact, we are likely 
to do this if we want to define our own graphics. 
But on a standard 64, we'd just as soon have these 
characters built in - in other words, we'll put the 
character base table into ROM memory . 

Now comes the tricky bit. We will put our 
ROM character base (it's 4K long when we allow 
for both graphics and text) into locations hex 0000 
to DFFF. Wait a minute! We just put our interface 
chips there! 

No problem . We just pile the memory e le­
ments higher. The ROM character base s its above 
the RAM, and then we put the I/O on top. Any 
time we peek these locations, we'll see the 1/0. 
The video chip, by the way, has a specia l circuit 
allowing it to go directly to the ROM character 
base, so there's no confusion there. 

If you wanted to look at the character ROM, 
you'd have to flip it to the top somehow. It turns 
out you are allowed to do this: clearing bit two 
(mask four) of address one to zero will do the 
trick. But be sure you disable the interrupt first, 
or you're in serious trouble . After all, the interrupt 
routines expect the 1/0 to be in place. Bit 2 of ild­
dress 0 is ca ll ed the CHARE control line . 

Let' s look at a small part of the character base 
- in BASIC! Be sure to do this on a single line, or 
as part of a program. First, to turn the interrupt 
off and back on again: 

POKE 56333,127: ...... : POKE 56333,129 

Now, while the interrupt is in force, flip in 
the character base: 

POKE 56333,127:POKE 1,51: ... POKE 1,55:POKE 
56333,129 

Finally, Jet's PEEK at part of a character: 

PO KE 56333,127:POKE 1,Sl:X = PEEK(53248): POKE 
l,SS:POKE 56333,129:PRINT X 

You should see a value of 60; this is the top of 
the" co" character. To see its pixels, we would 
write it in binary as .. xxxx .. and to see the next 



CARDBOARD 6 $79.95 
(Special Christmas Price - after Dec. 15. back to $99.95) 

VIC-20® 
VIC-20<!!­ Perso11al Computer $179.95 An expansion interface for the VIC-20 - allows expansion 
VIC-1011A RS232C Interface 39.95 to 40K or accepts up to six games - may be daisy chained 
VIC-1515 Printer 334.95 for more versatility. 
VIC-1530 Datasette 67.50 CARDBOARD 3 	 $29.95 
VIC-1540 D isk Drive 	 349.95 Economy expansion interface for the VIC-20 
VIC-1111 16K RAM Exp. 99.95 CARD "?" CARD/ PRINT $79.95 
VIC-1110 8K RAM Exp. 52.50 Universal Centron ics Parallel Printer Interface for the 
VIC-1210 3K RAM Exp. 34.95 VIC-20 or CBM-64. Use an Epson MX-80 or OKIDATA or 
VIC-1010 Expansion Module 139.95 TANDY or just about any other. 
VIC-1311 Joystick 9.95 CARDETTE 	 $39.95 
VIC-1312 Game Paddles 19.95 Use any standard cassette player / recorder with your 
VIC-1600 Telephone Modem 99.95 VIC-20 or CBM-64. 

CARDRITER $29.95 
A light pen with six good programs to use with your VIC-20 
or CBM-64. BUSINESS & HOME APPLICATIONS 

WB101 Total Text 2.5 .......... .. $24.95 
 GAMES FOR ALLWB102 Total Labels . . . . . . . . . . . . . . . 19.95 
WG101 Adventure Land (Cart. ) . . ...... . . . $37.95
WB103 Total Research ...... .. ... . 24.95 
WG102 Mission Impossible (Cart. ) ... . . . . .. 37.95 


WB104 Predicator- Linear Regression 16.95 WG103 Gori (Cart.) .. ....... . ..... . ..... . 37.95 
PB105 Billing Solver (20 & 64) .. . . . 19.95 WG104 Omega (Cart.) . ....... .... ........ 37.95 
PB106 Utility B il l Saver (20 & 64) . . . 12.95 WG105 Money Wars . . ... . ..... ..... ... . .. 28.95 

WG106 Breakout . . . . . . . . . . • . . . . . . . . . . . . . . 9.95WB107 The Gasoline UnGuzzler 
WG107 Hangman . . . . . . . . . • . . . . . . . . . . . . . . 9.95 

(20 & 64) . . . . .. .. . ... . .. . . . 15.95 
 WG108 Monks . . . . . . . . . . . . . . . . . . . . • • . . . . . 7.95 
WB107 Accounting . ............. . 29.95 WG109 Tank . .. . ...... . ...•. . .. . ........ . 17.95 
WB108 Accounts Receivable ... • .. 21 .95 WG110 Simmon .... . ......•.•..... .. . ... . 15.95 

WG111 Pac Bomber . . . . . . . . . . . . . . . . . . . . . . 15.95WB109 Calculator . ...... .. ..... . . 12.95 
WG112 Dam Bomber ..... . .. . ..... ... .... 15.95

WB110 Order Tracker ... .. ..... . . . 18.95 
 WG113 Cube .... .. . ... . .. . ............ . . 14.95 

WB111 Business Inventory ... ... . . 19.95 WG114 Spider from Mars ..... . .. .. ..... . . 37 .95 

WB112 Deprec icition . . ...... . . . . . . 10.95 WG115 Exterminator Plus ..... .. .... . ..... 19.95 


WG116 3-D Hackman . . . . . . . . . . . . . . . . . . . . . 19.95WB11 3 Ratios .. . . . . . ... .. ... . . .. . 9.95 

WG117 Snackman .. . . . .. . ..... . . ... . .... . 19.95

WB114 Cash Flow ..... .... .. .... . 14.95 WG118 Ant i- Matter Splatter ... . . ..... • .. . . 19.95 
WB115 Net Worth ..... . . .. .... ... . 14.95 WG119 Bombs Away . . ... .. .. . ... . .•..... 15.95 
WB116 Lease I Buy ..... . .. . . .... . 14.95 WG120 3-D Maze Escape . .. .. . ..... . . .... 14.95 

WG121 Krazy Kong . . . . . . . ... . . .. .. .•... . 14.95
WB117 Mortgage Calculator ... . . . . 10.95 
WG122 Alien Panic . .... . ............. . ... 14.95 


WB118 Mortgage Comp. . . . ...... . 10.95 WG123 Rescue from Nufon .. ..... ... . .... 14.95 

WB119 Loan Amort iser ..... ...... . 24.95 WG124 Escapes . . . . . . . . . . . . . . . . . . . . . • . . . . 14.95 

WB120 Loan Repayer ....... . . ... . 10.95 WG125 Journey .. . ....... .. . . . . . .. . . ... .. 14.95 


WG126 Invasion . . ............. .... . . . . . . . 14.95
WB121 Phone Directory ..... .. . .. . 9.95 WK101 Help Chicken Little . .•. . .. . .. ..... 14.95 

WB122 Client Tickler . .......•..... 19.95 
 WK102 Mole Attack ........ . . .. . . ....•... 19.98 
WB123 Estimates & Bids ..... .... . 14.95 WK103 Car Chase ..... . ..... .... . . .. ... .. 19.98 
WB124 Bar Charts . . .... .. .. .... . . 9.95 WK104 Blue Meanies ........ . .•.... .. • . .. 11 .95 


WK105 SpaceMath ......... . ... .. .. ..... 11 .95
WB125 Stock Ticker Tape ... .. . .. . 1695 
WK106 SuperSlither .. .. . .... ..... .. ..... 11 .95

WB126 Regress on VIC-20. 64 . . .. . 16.95 WK107 Spiders of Mars . . ... .. . . ..... . •... 11 .95 
WB127 P.E.R.T . MY VIC ....... ... . 15.95 WS101 Cribbage ....... . .. .. . . .. ......... 14.95 
WB128 Business Appointments ... . 13.95 EDUCATION
WB129 The Predictor-Linear . .. .. . . 16.95 WE101 Find the Words (20 & 64) .. . .. . . . . $10.95 
PT130 Billing Solver VIC-20. 64 .. . 19.95 WE102 Temperature Converter (20 & 64) . .. 9.95 
PT132 Utility Bill So lver PE103 The Mathamagican (20 & 64) .. . ... 14.95 

PE104 The Metric Brain (20 & 64) .... .. ... 10.95VIC-20. 64 .........•.... .. 12.95 

WE105 Money Addit ion Grades 4th & 5th (20) 9.95WB134 Nuismatic Panatic WE106 My Body - Elementary (20) . . . . . . . . 9.95 

VIC-20. 64 ...... . . .. ... . . . 15.95 WE107 Graphics (20) . .. . .. . . . ... .... . . .. . 17.95 
WB135 The Pill Box VIC-20.64 14.95 WE108 Diag ramming Sentences (20) . . . .. . 12.95 

Club Lister VIC-20. 64 ..... 14.95PT136 	 WE109 Fraction Reduc tion (20) . . . . . . . . . . . 9.95 
WE110 Countri es (20) . . . . . . . . . . . . . . . . . . . . 9.95WB137 Mother's Recipes WE111 Spell (20) . . . . . . . . . . . . . • . . . . . . • . . . 9.95 

VIC-20, 64 .......... . .... . 12.95 WE112 State Capitols (20) . . . . . . . . . . . . . . . . 9.95 
WB139 Terminal 40 ........... ... . 29.95 WE113 Tutor Math (20) . . . . . . . . . . . . . . . . . . . 9.95 

WE115 Math Whiz (20) ........... .... . ... 12.95WB140 Minimon ... . .. ...... . ... . . 11 .79 
WB141 Typewriter . . ....... ... . .. . 27.95 
 Pflces sub1ec1 to change
WB142 Data Files ... . .... ... .. . .. . 14.95 TO ORDER. 
SB143SS Mailing List (Tape) . . ... . . . 19.95 	 P 0 . Box 78765 

W1ch 1ta. KS 672 18(Disk) ........ . 24.95 
 EE(3 16) 684·4660 
Personal Checks Accep ted (Allow 3 Weeks). or C. 0 .0 . (Add S2.00J 
Handling Charges S2.00 
~ VIC·20 is a regrstereo trademark ol Commodore. Inc 

I 
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line of pixels we would repeat the above code 
with X= PEEK(53249). 

Remember that this is ROM; we can PEEK 
but can't POKE. If we wanted a new character 
set, we would point the video chip to some new 
location . 

Kernal ROM 
To allow the computer to work at all, we must 
have an operating system in place. The 64's system 
is called the Kernal: it's in ROM, and placed above 
RAM at addresses EOOO to FFFF. 

W.e can flip the Kernal away and expose the 
RAM beneath by clearing bit one (mask two) of 
address one. Be very careful! The computer can't 
ex ist for long without an operating syst~m. Either 
put one into the RAM, or be prepared for a crash. 

Even if you flip out the Kernal for a moment, 
you must be sure to disable the interrupt: The 
interrupt vectors themselves are in the Kernal; if 
the interru pt s trikes while the Kernal is flipped 
away, we'll have utter confusion. 

Flipping out the Kernal automatically flips 
out BASIC as well. So bit 1 of address 1, called the 
HlMEM control bit, switches out both ROMs. We 
can switch BASIC alone, howeve r, by using bit 0 
- the LOMEM control bit. 

BASIC ROM 
To run BASIC, we have another ROM which is 
placed above RAM at addresses AOOO to BFFF. 
We may flip it out by clearing bit zero (mask one) 
of address one. 

This is a very useful thing to do. When a word 
processor, spread sheet calculator, or o ther pro­
g ram is in the computer, we may not need BASIC 
at all. Flip it away, and we have extra memory for 
our program. 

Do Your Own BASIC 
We can do even more. If we copy BASIC - care­
fully! - from its ROM into the RAM behind it, we 
can get BASIC-in-RAM .. . a BASIC we can change 
to meet our own needs. 

Let's do this, just to show how. Write the 
following program into yo ur Commodore 64: 

100 FOR J = 40960 TO 49151 
110 POKE J, PEEK(J) 
120 NEXT J 

Run the program. It will take a minute or so. 
While it's running, let's talk about that curious 
line 110. What's the point in POKEing a value 
into memory identical to what's already there? 
Here's the secret: when we PEEK, we see the 
BASIC ROM; but when we POKE, we store infor­
mation into the RAM beneath. 
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The program should say READY; now we 
have made a copy of BASIC in the corresponding 
RAM. Flip the ROM away with POKE 1,54. If the 
cursor is still flashing, we're there. BASIC is now 
in RAM. How can we prove this? 

Let's try to fix one of my pet peeves (PET 
peeves?) . Whenever I try to take the ASC value of 
a null string, BASIC refuses. Try it: 

PRINT ASC(" ") 

.. will yield an ?ILLEGAL QUANTITY ERROR. 


Now, it's my fixation that you should be able 
to take the ASCII value of a null string, and have 
BASIC give you a value of zero. (Don't ask why; 
that would take a couple more pages). By peering 
inside BASIC, I have es tablished that the situation 
can be changed by modifying the contents of ad­
dress 46991. There is usually a value of eight there . 
Normally, we couldn't change it: it's in ROM. But 
now BASIC is in RAM, and we'll change the ASC 
function slightly by: 

POKE 46991,5 

Now try PRINT ASC(" "); it will print a value 
of zero. In every other way, BASIC is exactly the 
sa me. 

Just for fun: you can change some of BASIC's 
keywords or error message to create your own 
style of machine . For example, POKE 41122,69 
changes the FOR keyword ... you mu st type the 
new keyword to get the FOR action. Say LIST and 
see how line 100 has changed. Alternatively, 
POKE 41230,85; now you must say LUST instead 
of LIST. 

You ma y go back to ROM BASIC at any time 
with a POKE 1,55 . 

Combination Switch 
When we use the HIMEM control to flip out 
the Kernal, BASIC ROM is also removed . Is there 
any point in flippin g both HIMEM and LOMEM? 
If you do, the 1/0 and character ge nerator also 
disappear, giving you a solid 64K of RAM. You 
can't talk to anybody, since you have no I/O ... 
but you can do it. 

We ha ve named three control lines: CHA­
REN, which flips 1/0 with the character base; 
HIRAM, which flips out Kernal and BASIC ROMs; 
and LORAM, which controls BASIC. In my mem­
ory maps (COMPUTE! #29, October 1982), I' ve 
called the m D-ROM switch, EF-RAM switch, and 
AB-RAM switch in an attempt to make them more 
descriptive. 

But there are two other control lines, and 
your program cannot get to them. They are called 
EXROM and GAME and may be changed only by 
plugging a cartridge into the expansion slot. When 
these lines are switched by appropriate wiring 
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CARDBOARD 6 

$79.95 
(SPECIAL CHRISTMAS PRICE ­
after December 15. back to $99.95) 

An expansion interface for the VIC-20. 
Allows expansion to 40 Ko r accepts up 
to six games. May be daisy chained fo r 
more versat ility. 

CARDBOARD 3 
$29.95 

Economy ex pansion interface for 
the VIC-20 

CARD "?" CARD/ PRINT 
$79.95 

Universal Centronics Parallel Printer 
Interface for the VIC-20 or CBM-64. 
Use an Epson MX-80 o r OKI DATA or 
TANDY o r just about any other. 

CARDETTE 
$39.95 

Use any standa rd cassette player/ re­
corder with your VIC-20 or CBM-64 

CARDRITER 
$29.95 

A li gh t pen with six good p rograms to 
use with your VIC- 20 or CBM-64 

Prices sub1ect to change 
TO ORDER: P 0 BOX 18765 

WICHITA. KS 672 18 
(316) 684-4660 

Personal Checks Acceprno (Altow 3 Weeks ) 

or C 0 D I Aoo S21 Hanol1ng Charges S2 00 


COMPUTE! 
Subscriber Services 

Please help us serve you better. If you 
need to contact us for any of the reasons 
listed below. write to us at: 

COMPUTE! Magazine 
P.O. Box 5406 
G reensboro. NC 27403 

or call the Tall Free number listed below. 

Change Of Address. Please a llow us 
6-8 weeks to effect the change: send 
your c urrent mail ing label along with 
your new address. 

Renewal. Should you wish to renew your 
COMPUTE! subscription before we 
remind you to. send your c urrent mailing 
label with payment or charge number 
o r call the Toll Free number listed below. 

New Subscription. A one year (12 month] 
US subscription to COMPUTE! is S20 (2 
years. 536; 3 years. $54. For subscription 
rotes outside the US. see staff page] . 
Send us your name and address or coll 
the Toll Free number listed below. 

Delivery Problems. If you receive dupli ­
cate issues o f COMPUTE!. if you experi ­
ence late delivery or if you have prob­
lems with your subscriplion. please coll 
the Toll Free number listed below. 

COMPUTE! 
800-334-0868 
In NC 919-275-9809 

YOU DON'T HAVE TO BE A PIRATE 
TO AFFORD lUTL SOFTWARE 
for the VIC 20* and COMMODORE 64* 

WO/lD P~OCfS$1NG ,,. . __ , . ,,., _ , ___ __ __ $35.ru? 
Full capability word prOcesslngLWorcklriented-not a tine ~ltpr. M(!nu~r!Ven:OLitstarn;t,l'lg'· 
features includirig:fuotnotes, ~ngs-. footing. lceyboard input, special pri(ltercontrol, aitd 
mO!e. VIC: TOTL.TEXT 2.5 .. - 64: TOTL.TEXT 2:6 

MAIL-ING LIST and LABELS $20,00 
Easy editing, automatically sorted, optional non1Jrintlng data line(s). browse and sele_ct 
functions. Menu-driven. VIC or~: TOlL.LABEL 2.0­

KEYWORD CROSS REFERENCE $25.00 
Students and authors: keep tral;k of reference notes and liographies. Quick refen!nce
bY k~yword. RE\Quires printer, , VIC or- CH MIBISTANT ii'O 

TIME MANA~EMENT 11. · _. _ --· ;~ _ . ,, _ $25.qp 
Keep track of activities by date (and time). Scl'een Inquiry by daie, person, proj8cl 56 different · 
bar chart formats avattabte. VIC or 64: TOTL TIME MANAGER 2.0 

BUSINESS ACCOUNTIN~ (To be announced} 
Accounts receivable and paya , Inventory and e1!Jl6Cllll! . Print ­ state 
~j?prts. Disk qn!Y; . . 
~-- .. ~~- ___,*lliill_ 

SPECIAL VERSIONS AVAILABLE for QUANTUM DATA INC. 
40/80 COLUMN VIDEO BOARD. 

All programs work with disk and/or tape: VIC or RS-232 printers. VIC requires minimum BK expansion. 

LOOK for TOTL Software at your Dealer or order 

DTL 
direct-shipping included. 

Send check or money order and be sure to specify 
machine. California residents add 6% sales tax. 

software 
P.O. Box 4742 • Walnut Creek, CA 94596 

~ r I Call (415)
lW!il! VISA 943-7877 

·vie 20 and COMMODORE 64 are trademarks cl Commodore Business Machines. 

ADVENTURES " 
The h"sl ad\'cn lurl!s at the 
besl pricns! Cnnlrnllr.d lrom 
lhe keyhnard . 

COMMODORE 
64®* 

VIC-20~ 
COMMOOOA'[ 

TREASURES OF 
THE BAT CAVE $14 .95 
Explore 1hr: andenl 1.oiv1 ~s 
filled wirh l ruasures nnd 
guarded by dead ly \'ampirr 
hnlS. Thf! rcnlis l ir. 3-D dis­
play brings 0111 your r.l ;1 11s ­
1rophobia . ~ta~hine cO!fr 
fur fo st ac:tinn: kr.vlmnrd nr 
joys lir.k. Ornr 6; J02:l di f­
l 1!re11 1 cave:-. 111 t!Xplon?! 

ENCODER $14.95 
Use your VIC lo keep prying 
eyes away rrom your per­
so nal nrnllors . Encoder ust:s 
your pa ssword 10 ~c ramblt ! 

whalcver you ' lore in the 
cn rnpulcr : lrn 11k act:trn nl 
num bers. hn11schold invnn-
Ion·. whcru vuu hid lhc 
je\\:clr\'. The s~rambled data 
ca n h~ sa ved. or retrieved 
from raµc. i\ nn minul" '""" 
holds approxi11w1dy 120 dou­
blc spaced l )•pecl sheets. 
Keep a copy in your >ilfety 
deposit box. 

GRAVE ROBBERS• $14.95 
Jntrod11r.ing 1he firstGR/\PHIC 
ADVEi\'TURE cvr.r o1 vai lahln 
on l lw VIC-20! Explurl! a11 olrf 
rlnsr. rl l'rl graveynrrl. i\c l11ally 
"'" 1111· pP.ri ls rhal he heyond. 

ADVENTURE PACK I• 
13 Pruwams) $14 .95 
MOOi\' BASE 1\1.PHA­
Dcslroy the mcluur tha l is n11:­
ing towards your basu. 
CO.\I PUTER ADVENTURE­
Re-l ive the excitemenl of get ­
ting your first compulcr. 
BIG BAD WOLF- Dun'I let 
the wolf guhblc you up. 

ADVENTURE PACK 11• 
p Progrnms) $14.95 
AFRIC 1\ i\' ESC/\l' J'- Find 
your way off the con lincn t 
after sun·iving a plane crash. 
HOSPIT1\ L ADVENTURE­
\Vrilten by a medical doclor. 
IJ1111 't r:hf!ck inl o I his hospilal ! 
BOMB THREi\T- Cel h:u:k 10 
lown in time lo warn the 
bomb squad or the bumh. 

'ONLY ADVENTURES ARE AVAILABLE FOR THE COMMODORE 64 

ANNIHILATOR $19.95 
Prolecl your planet againsl 
hoslil e alien s in this 
dcfcndr.r-l ikc game. /\II 
1t1 i1<.: hin c cudl: for fosl c1r­
ca do 11cl i u11 . Joys ti ck 
rnquired. 

KONGO KONG $19.95 
Climb ladders: avoid barrels 
lhc r. razy ape is ro lling al 
you . Rescue the damsel. Par­
tially mi11:hi1ll' code fur 
smourh. lasl m:1ion . Kc\'­
boa rrl or ioysl ick. · 

Send for rrcu caral og 

All programs fil in 1he standard 


VIC memory. and c:ome on 

cassellu lope. 


Ortie ring-Plua~u add Sl .50 

poslngc & h;indling pur order. 

PA rnsiden ls add Offu sa les lox. 

Foreign orders must be d rawn 


in U.S. funds or use 

credil ca rd. 


r.rrd it card users- include 

number and ex pira lion date . 


VICTORY SOFTWARE CORP. 
2027-A S. ). RUSSELL CI RCLE 

ELKINS PARK. PA 19117 
(215) 576-5625 
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40.00 
32.00 
32 .00 

.... ..... .. . 40.00 
32.00 
40.00 

... . . . . ...... 40.00 

Business: 
ViCalc 
ViCat 
ViCheck 
ViTerm A 
Educational: 
Skymath 

Super Hangman 

VIC-20* SOFTWARE 

GAMES 

Cartridge: 
Spiders of Mars . . . . . . . . . $40.00 .. . .. .. . . . ...... . $12.00 
Outworld . .... . ......... . . . ...... . .... .. . . . 20.00 
Cloud Burst ... . ... . .. . . . . . ...... . .... . . . 20.00 
Alien Blitz .. . .... ... .... . . .. ... ........ . 16.00 
Renaissance 
Amok ... . .. . ........... . . . . . . . . . . . . . . . . $20.00 
Meteor Run .... . ..... . .. Space Div . . . . ... . ... ... . 12.00 
Sots & Mets . . . . . . . . 16.00 
Skibbereen .... .. . . ...... 32.00 Hardware: 

' VIC-20 & Commodore-64Cassette: Buti-3K ROM . .. . . . . ... . $72.00 
ore registered trademarks 

Simon .... ... . .. . . . . . .. $12 .00 of Commodore Business Spokesman . . . . . . . . . . . . 150 .00 

Machines Voice Synthesizer for (Commodore-64 ' ). VIC-20 " Amok . ... . .. . .. .. .. .. ... 20.00 


..Prices and Availability VIC-STUFF . . . . . . . . . . . . . . . $5.00 Subchase . . . . . . . . . . . . . . . 20.00 
Subiect to C hange A comprehensive overview of virtually all 

Alien Blitz ............... 20.00 Without Notice hardware and sottware items currently avollable 
for the v 1c-20· * *The Al ien ........... . . ... 20.00 


12.00 ALL ORDERS ADD S2 .00 SHIPPING
3-D Maze · · · · · · · · · · · · · · · Cal ifornia Residents Add 6% Sales Tax I Dealers Please Inqu ire 

Raceway . ... ... ...... . . 12.00 TO ORDER SEND CHECK OR MONEY ORDER TO: 

Kosmic Kamikaze . . .. . · · 20.00 MOOSEWARE INCORPORATED 
Super Driver . ..... · · · · · · · 1¥ ·~0 Post Office Box 17868, Irvine, California 92713 

WRITE FOR FREE BROCHURE & ASK ABOUT THE MOOSE CLUB. 

ins ide the ca rtridge, the memory map cha nges 
once again. 

But that's another story. 
For the first time, the machine's architectu re 

is at your disposal. If yo u don't like BASIC, throw 
it out and replace it with your own. The sa me is 
true of the Kerna l operati ng system; it's accessible 
or replacea ble. 

ew horizons are opening. We'll need to do 
a lot of traveling to reach them . 

C]I/O 

C]ROM 

LJRAM 

Commodore 64 Memory 
Addresses shown in hexadecimal. 

© 

Volume Three 

Pilot a spaceship on a hazardous journey. 
A fast-paced game that will keep you 
coming back for more. 
(Needs joystick . Works 011 a 5K VJC-20.) 

Rail 
You are the chief engineer in this 
tricky train yard. You control twelve 
switches, and up to eight trains. 
(Needs 3K or BK RAM memory board.) 

Fifteen 
The classic puzzle: try to arrange 
15 numbered tiles within a 4 x 4 grid. 
(Needs joystick. Works on a 5K VJC-20 .) 

The VIXEL #3 cassette costs only $12.95 in the US. 
Foreign orders add $3.00 for shipping . California 
residents add 6'k tax . Visa and MasterCard welcome. 

The CodeWorks 
Box 550, Goleta, CA 93116 805/683-1585 

----CLUB MEMBERS RECEIVE SPECIAL DISCOUNTS ON ALL PRODUCTS SOLD.--• 
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VIC Pencil 


This High Resolution Drawing Program will run 
on a SK VIC with lK in re -e rve. When the RUN 
command is given, the screen will turn black 
(POKE 36879,8). You will have to allow a few sec­
onds for the VIC to execute the loops. Hit the 
" D" key, and one pixe l wi ll light on the screen; 
hitting "E" w ill extingui sh it. 

The pencil ca n be moved eithe r con tinuously 
or one pixel at a time . The continuous nwvement 
is controll ed by the func ti on keys, while single­
pixe l writing is done with the","". " " <"">" and 
curso r contro l keys . The pencil w ill write left, 
right, up , or down, as we ll as in fo ur directions 
diagonally. The "S" key stops all movement of 
the pencil. It is also possible to move the pencil 
vv itho ut w riting by hitting the "M" key. 

Pencil Control 

Single Pixel Drawing 

Cursor 
up 

< 
.... 

I 

(comma) (period) 
Cursor 
down 

Continuous Drawing 

F7 


F6 

FB 

Fl 

F4 F2 

F3 

You ca n clea r home or clear the screen by 
using standard VIC o pe rat ing procedures . Line 
50 reserves some memo rv from BASIC; line 60 
tells the VIC to go to RAM location 7168 for de­
scription of characters. Line 70 clears our reserved 
memory, and line 80 turns the screen black and 
clears the creen . Lines 100 through 120 se t up a 
mini screen . 

Line 130 is the beginning of the main program . 
It asks the operator for instructions, and from this 
point down to line 380 the va lues of X and Y are 
assigned acco rding towha t character was"go tten" 
from the keyboard . Lines 390 to 420 check to make 
sure the pencil is on the screen . On down to line 
490 the proper bit is selected, and the proper POKE 
is made to either turn the bit on or turn it off. 

Although thi s is rea lly a novelty program, 
the kids will probably enjoy drawi ng on the com­
puter. You will also find after a little practice that 
it is possible to draw arcs and curves . It should be 
noted that, although you can ' t dra w on the entire 
screen, you ca n address 4096 different spo ts as 
compared to the usua l 506 . 

50 POKE56,24:POKE52,24 
60 POKE36869,255 
70 FORI=7168T07679:POKEI,O:NEXT 
80 POKE36879,8:PRINTCHR$(147} 
90 FORI=7680T0819l:POKEI,160:NEXTI 
100 FORL=OT07:FORM=OT07 
110 POKE784l+M*22+L,L*8+M 
120 NEXT:NEXT 
130 GETB$ 
140 IFB$= D"THENC$="D" 
150 IFB$= E"THENC$="E" 
160 IFB$= M"THENC$="M" 
170 IFB$= {HOME}"THENX=O:Y=O 
180 IFB$= S"THENA$='"' 
190 IFB$= {Fl}"ORB$="{F2}"0RB$="{F 

3}"0RB$="{F4}"0RB$="{F5} 
"ORB$="{F6}"0RB$=" 
{F7}"0RB$="{F8}"THENA$=B$ 

200 IFB$="{CLEAR}"THEN220 
210 GOT0230 
220 FORI=7168T07679:POKEI,O:NEXT 
230 IFB$="{RIGHT}"THENX=X+l 
240 IFB$="{LEFT}"THENX=X-l 
250 IFB$="fUP}"THENY=Y-l 
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260 	 IFB$= {DOWN} " THENY=Y+l 
270 	 IFB$= ,"TH ENX=X-l :Y =Y+l 
280 	 IFB$= <"THENX=X-l :Y= Y-1 
290 	 IFB$= ."THENX=X+l :Y=Y+l 
300 	 IFB$= > "TH ENX=X+l :Y=Y-1 
310 	 IFA$= {Fl }"TH ENX=X+l 
320 	 IFA$= {F3} " THENY=Y+l 
330 	 IFA$= {F5}"THENX=X-l 
340 	 IFA$= {F7}"THENY=Y-l 
350 	 IFA$= {F2}"THENX=X+l:Y=Y+l 
360 	 IFA$= {F4}"THENX=X-l:Y=Y+l 
370 IFA$= {F6)"THENX=X-l:Y=Y-l 
380 IFA$= {F8}"THENX=X+l:Y=Y-l 
390 	 IFX<OTHENX=O 
400 	 IFX>62THENX=62 
410 	 IFY<OTHENY=O 
420 	 IFY >62THENY =6 2 
430 CH=INT(X/8 )*8+INT(Y/ 8) 
4·4 (J RO=(Y/8-INT(Y/8 ))*8 
450 	 BY=7169+8*CH+RO 
460 BI=7-(X-(INT{X/ 8)*8)) 
470 	 IFC$="D"THENPOKEBY,PEEK(BY)OR 

(2TBI) 
480 	 IFC$="M"THENPOKEBY,OORPEEK(BY) 
490 	 IFC$="E"THENPOKEBY,O 
500 GOT0130 	 © 

RINGS OF© 

SATURN 


PILOT THE SCOOP S . VOYGER 

INTO THE RINGS O~ ATURN TO 

BECOME A MULT LLI°ONA I RE 


C.A 
(408) 738-1751 . 

MAIL 
D. SMITH & CO. 
1164 ANDOVER DR. 
SU~NYVALE, CAL. 

94087 

VISA & MASTERCARD WELCOME 


ONLY $ 19.95 
FOR THE UNEXPANDED VIC-20 

EXPAND 

YOUR VIC-20 

for only
s599s 

THIS NEW 
CARTRIDGE 
EXPANDER BOARD 
PLUGS INTO THE SINGLE EXPANSION PORT 
OF THE VIC-20 , AND PROVIDES THREE 
SWITCHED EXPANSION PORTS FOR SELEC­
TIVE OR SIMULTANEOUS USE OF ANY VIC-20 
CARTRIDGES. ADD MEMORY. PROGRAMMERS 
AID , SUPER EXPANDER . GAMES, WORD 
PROCESSOR , OR WHATEVER YOU CHOOSE. 
SEE YOUR DEALER OR ORDER FROM : 

PRECISION TECHNOLOGY, INC. 
COMPUTER PRODUCTS DIV. COD2970 RICHARDS ST. 

VISA 
(801 )487-6266 SALT LAKE CITY. UTAH 84115 MIC 

SIMULATIVE STRATEGY GAMES 
VIC-20 NO JOYSllCKS 1-tEQUIH EO 

AT THE TRACK: Horseroce gambling game fo r I to 4 players VIC gives odds You bet to 
win , place and show.. . ... _ . . . 111.95 
SKY PILOTS (ouOJf. Jon 19831. Pilot• WWI Biplane Over 10 Allied and Germon aircraft to 
choose from .. . . . . . . . .. . . . .. . . . .. . . . . . . . . . . . . .. .. . . . . . .. 111.95 
DUNGEONS OF KAL: A fa ntasy adventure In the realm of the Evil Two-Headed Ruler Kai 
Not for the ti.-.id at heon!. . . . . . . . . .. . .. . . . . . . . . . . . . ...... S 11. 95 
STAR DEFENDER: Protect your Star Systems from the Alien Invasion . Over 15 separate 
Starship commands!. . . . . . . . . .. . . . . . . . .. . . .. . S 11 .95 
CONVOY RAIDER:Seek out and destroy the enemy merchont fleet. Commands Include 
SONAR . PERISCOPE. TORPEDO ond more!.... . .... . . . . . . . . . ... 111.95 
BOXEKS CORNER: Unique simulation allows you 10 mnlch grelll flgh lers on your VIC. Pick 
ring strategy. Ratings Included . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 111.95 
CONVOY ESCORT: Escon your neet to sofety. Commonds include SONAR, FORMATION. 
SUB TRACK ond more! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . .. S11 . 95 
COMPUTER BASEBALL: Use real life stats os you field a team ogolnst your VIC. Gives 
unique options for batters and pitchers . ... . .... . . . . . ............. . . .. ..... . Sl 1.95 

FOOTBALL CHAU.ENGE (BK expander req .) Monoge on NFL team ogolnst Vic or on 
opponent. All 1981 NFL teams Included!. .. . . . . . . . . . . . . . . . . . . . . . . . . . . .... S14.95 
GALACTIC CONQUEST (BK expander req .) by Scott Jensen . lnteroctlve strategy gome for I 
to 6 players . A closslc struggle for existence! .... . . . . . ... 115.95 

All Programs On Cassette . No Memory Exponslon Required Unless Specified 

Send check or money order plus $1.50 postoge llnd handing_ 10 . 


P.R. Software, P.O. Bo1t 169, South San Francleco, CA 94080 

Cal if. Res . odd 6% soles tax 


Dealer In . lnuited • P ommers sou ht VIC ls a re .T.M. of CBM 


~** EXPANDED 	 "'**,..,•VIC-20 
~*** SOFTWARE '°'*~•o+ea 
'll!lt-.-..-.-.-.-,.-..-.-.-.-.-.-.-J-.-.-.---------~.. ~ 
•i+!SPACE CHALLArlGE : A sP <'.ce a.dventu.rr:· '"' l t h ~ 
Ca. difference, i'or 16k e x Pa.l'1ded vi•= ­
•*DUNGOrl OF AR I THMA : c.n edu cati Ol'• .~. l <'.dv ent•.i.re ­
~for kids o f a 11 a9es. 8k e x P.;i_nded vi ·= • 
•*SCi CAL =Sc i ence ca.lcula.tor 1,nth a. l l • 
ifiif·unctions , trig, rne-tr·ic c 1:1nv . "8 rr1erf11:ir~ :::..1 • 

~ 3k e x P ;i nder l'1e6'ded Qll 
~*COLOR T . '·/ . TEST ~. SETUP : all color ca 
~test Patterns n ee(jed t•:> set•.i.P color /!, • 
~ conv er9e-,)Ci? " -no e x P a.~der ne-'?ded ~ 
~Al l ~.r€' $9 . 95e•:.or a.r. ~ t1..i.10 for :t.12.95 t:•ri.:- ~ 
~t<'.PE· . P i easE· a.dd 75cents Posta.9e & ha:ndl i ,.,9 1#. 

~ MORRIS :=,;OF Ta...JARE 1­
~ P-0-BOx 85261 ~ 
~ LAS VEGAS NV-~ ~ 
~ 89185-0261 ~ 
~~mim1n ~=r ma ::::m~-w-~~~~~ 
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(Fantastic!!) 

VIC-20 COMPUTER WILL PLAY 
ATARI GAMES CARTRIDGES 

when you plug in our 

GAME LOADER! 
Wow!! Now you ca n play a ll Ata ri ga m e cartridges on your "VIC-20 Computer. " Atari 
VCS cartridge video ga m es, Acti vis ion, !magic, M-Ne twork cartridges will a ll pla y on your 
"VIC-20 Computer," when you use our new "GAM E LOADER" plus you get fantastic 
VIC-20 sound a nd graphics . 

LIST PRI CE $99 .00 SALE S79.00 " 15 DAY FREE TRIAL " 

• We have the lowest VIC-20 prices 

• We have over 500 programs 

• Visa - Mastercharge ­ C.O.D. 

• We love our customers! 

PRDTECTD 
ENTERPRIZES (FACTORY-DIRECT) 

BOX 550, BARRINGTON, ILLINOIS 80010 
Phone 3121382·5244 to order 

VIC-20* SOFTWARE 
SPECIALS VIC-20* 

FROM TRONI X 
FREE 

GAME 

See 

Below 

FROM TRONIX 

0 

DUST COVERS - $7.95 
For V1c ·20 or V1c·64 

• Walerprool 
• Brown Color 
· Commodore Logo 

Protect your investment! 

From Interesting Sottware o 

GALACTIC BLITZ 
Destroy the aliens that descend 

in 15 different attack pattern s. 

Super fast action arcade game. 

Machine Language - Joystick 

Bnng lhe fun of lhe shooting gallery into your 
own home with Ouackers! 
Cassette ........................................ S12.95 

FROM TRONIX 
SIDEWINDER 

Maneuver your 
chopper to destroy 
and avoid vanous 
attacking space 
beings. BK Ram 
Exp. Req. 
Machine Language ­
Joystick

Cassette .... ..... ....... .. $24.95 t-----~ 

WICO 
JOYSTICKS 

Cassette 

Regular or Famous Red Ball 

Backed by a 1 year Warranty. these are the 
best joysticks we have seen for the Vic-20 or 
Atari. Now priced at $27.50. 

............. .. S29.95 

~ Here's 
~ Where 

~~"' 

SWARM! 

Another fast action game written t7"~"'7"""--,...._-l---'t-"<--.:>...----"'>..,,-1 

entirely in machine language fro m 1"---=......._____..___ _,__ _.__--! 
Tronix. Insects invade your Vic! 

• Intergalactic Combat! • Space Conlhct 
Cassette ...... .... ... .......••....... $29.95 • All Machine Language 

Visa/MC/Check/Money Order 
CA residents add appropnate sales lax 
Write tor lree Catalog 

Cassette .. . .................... . .. ....... S16.95 

Add $2.00 Postage & Handling 
Dealer Inquirers Invited 

HOLIDA Y SPECIAL -Orders rec:ewed bel0te Jan 1. 1983 '"°"""' hee ·Rader Tanlc Game" 



Atari's 
Exponents 
MottG1w Ann 0 18 v 

The exponenti ~l operator,", performs a very s tan­
dard mathematical function , although if you are 
not familiar wi th mathematics you may not be 
aware of its potential. Al o, there is another byte­
saving use that I will save for the end . 

The key to making ful l use of" is to realize 
that in mathematica l no tation the square root of 
four is the same as fo ur to the one-half power. In 
BASIC you can write either SQR(4) or 4"(112) . So 
what good is that? Well , you might want to do a 
cube root, which would be 8"(113). Get the idea? 
Not believing tha t this works, you might have 
tried this by now and have noticed that the 
machine insists that 4"(1 /2) is not 2 but rather 
1.998 .. . something. It se m s trange to accept a 
w rong answer from a very s low function. 

To correct for this inaccuracy, we simply write 
the instruction I T (4"(1/2) + 0.01) , and this will 
re turn the numbe r 2. In re turn for this inaccuracy 
we get the abi lity to calculate very unusual powers 
and roots. The above could have been written 4,... 
0.5 and the same answer returned . Also we could 
just as easily have written 4"0.4321 or 2"2.223 and 
have gotten an answer correct enough for many 
calcu la tions. Also , those complex problems such 
as two to the five- thirds power 2"(5/3) ca n be 
calculated with ease. So not only can we do the 
more common cube roots by using--(113), but we 
ca n now also do an entire range of mathematical 
functions. 

It is not only fa ster but more accurate to write 
2*2 rather than 2"2. If we are not doing mathema­
tics, how do we make use of this? How about 
instead of w riting a byte-consuming timing loop 
for a beep, we imply write A = 1" 1? If the beep 
should las t longe r, then there is a lways A = 1 " i " 
1"1"1" 1, etc. It takes quite a while before this 
simple statement equal s the number of bytes con­
sumed by a timing loop . Thus the major drawback 
to more frequent use of ,.. can be turned to our 
adva ntage . © 

COMPUTE! 

The Resource. 

Use the handy 

reader service cards 


in the back of the 

magazine for 


information on products 

advertised in COMPUTE! 


an Here is w ha t you have 
been looking fo r ATARI® ASTRO 

Cartridge C .tn y,1u ch ou'.)t.' •' " Y ,,f 1tw p l.H11.·tll1lh "' 1111r 

~1 l,1r ~ \'~lcm ,1nd I.ind on 11"' C IH11i-.t· .rnv 111 l lw Storage Case planl't ~ ll f thL• larst.• moo ns .i nd try 11 1 l.rnd 
!'>it fl'ly . E.1ch tin t.• h .1s it's l1wn Jt"scnpt 1l1 n .111dis ideal for anyone . ~r;1 vit.1t ion .-1I p ull .1nd 1s .1 s imu J,1t11in 11i ,111 .h • 

tu.1 l l;111dinh. A t.m X!K . IJi,k -;1 :;_lJ; 
So don't wait 


for the attractive 
 DATA FAIRE 
1614 SPEYER 8 Cartridge 

REDONDO BEACH , CA 90278 Storage System (213)374-8743 
(213)379-5798$15.95 

DEALER INQUIRI ES 11 VITEO 
by Data Faire 

l'LE,\ E ADD 52 .00 Sllll'l'l r-:G FOi< ~l/\ 11 Olm! l<S c ll.I) 01mrn~ ,\ lll 1' 11 1) 

RAM 

For ATARI 


48K RAM BOARD FOR THE 400 

with Lifetime Warranty 

• Highest quality available 
• Reduces power consumption 
• Reduces heat 

48K Board (400) $175 
32K Board (400/800) $ 90 

(800)16K Board $ 60 
FREE SHIPPING ANYWHERE IN U.S.A. 

INTEC 

PERIPHERALS 

CoRP 
906 E. Highland Ave. 

San Bernardino, CA 92404 

~ (714) 881-1533 • 
ATARI . 400 . BOO are Trademarks of ATARI . Inc . 
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(Fantastic!!) 

VIC-20 COMPUTER WILL PLAY 

ATARI GAMES CARTRIDGES 


when you plug in our 

GAME LOADER! 

Wow!! Now you can play all Atari game cartridges on your "VIC-20 Computer." Atari 
VCS cartridge video games. Activision, !magic, M-Network cartridges will all play on your 
"VIC-20 Computer," when you use our new "GAME LOADER" plus you get fantastic 
VIC-20 sound and graphics . 

LISTPRICE$99.00 SALES79-00 	 "15DAYFREETRIAL" 

• We have the lowest VIC-20 prices PRDTECTD 
• We have over 500 programs ENTERPRIZES tFAcroRY·D•Recn 
• Visa - Mastercharge - c_o_o_ 

BOX 550, BARRINGTON, ILLINOIS 60010 
• We love our customers! Phone 3121382·52« to order 

SOFTWARE 
SPECIALS VIC-20*VIC-20* 

FROM TRONIX FROM TRONIX 

®~ 
DUST COVERS - $7.95 

FREE For Vic-20 or Vic-64 

a • Waterprool 
GAME · Brown Color 

• Commodore Logo~er: 
Protect your investment' See~ 

Below~~~ @f 
Fiom ln1erest1ng Sohware o 
Bnng lhe tun of the shooting gallery into your 
own home w11h Ouackers! 
CasseMe . ............................... Sl2 95 


FROM TRONIX 
SIDEWINDER 


GALACTIC BLITZ Maneuver your 
 SWARM!
chopper to destroy

Destroy the aliens that descend and avoid various 
Another fast action game written b~--r--,,__-1--->t-=>..--..:>...,--::::>..,,...1in 15 different attack patterns. 	 attacking space 

Super last action arcade game. 	 beings. BK Ram entirely in machine language lrom ...........,,~_,..-,____...__ _.__--'I 

Machine Language - Joystick 	 Exp. Req. Tronix. Insects invade your Vic! 


Machine Language · 

• Intergalactic Combat! • Space ConflictJoyslick

Cassette ......... ..... ..... .. .... $24.95 1-----......;...;;;;....J Cassette ......... ........ ........... . $29.95 
 • All Machine Language 
Cassene .......... .... $29.95 Cassene ... ............ .. ...... . ....... S16.95 


~ Here·s ~il WICO 
~ Where

JOYSTICKS ~,..,,~ Regular or Famous Red Ball 
Visa/MC/Check/Money Order Add $2.00 Postage & Handling 
CA residents add appropriate sales lax Dealer Inquirers Invited Backed by a 1 year Warranty, these are the Wnte for lree Catalog 

best joysticks we have seen for the Vic-20 or 
HOLIDAY SPECIAL -Orders receM!d bel0<e Jan 1. 1983 recerve ~ee "Rader Tank Game· Atari. ·Now priced at $27.50. 

http:LISTPRICE$99.00


Atari's 
Exponents 

G1wer A 10 a le VA 

The exponentia l ope ra tor,"', performs a very sta n­
dard mathema tical function , a lthough if you are 
not fami liar w ith mathematics you may not be 
awa re of its potential. Al o, there is another byte­
sav ing use that I wi ll save fo r th e end. 

The key to making fu ll use of,... is to rea lize 
tha t in mathematical notation the square root of 
four is the same as four to the one-half power. In 
BASIC you can write either SQR(4) o r 4"(112) . So 
what good is that? Well, you might wa nt to do a 
cube root, w h ich would be 8"(1 /3) . Get the idea? 
Not believing that this wo rks, you might have 
tried thi s by now and have noticed that the 
machine insists that 4"(112) is not 2 but rather 
1.998... son1ething. It seems s tra nge to accept a 
wro ng a nswer from a very slow function. 

To correct for thi s inaccuracy, we simply write 
the instruction INT (4"'(1 /2) + 0.01), a nd this w ill 
re turn the number 2. In retu rn fo r this inaccuracy 
we ge t the abi lity to ca lcula te ve ry unusual pO\vers 
a nd roots . The above could have been written 4.... 
0.5 and the same answer re turned. Also we could 
just as easil y have w ritten 4"0.4321or2"2.223 and 
ha ve go tten an answer co rrect enough for many 
calculati ons. Also, those complex problems such 
as two to the five- thirds power 2"(5/3) can be 
calcu lated with ease. So not only can we do the 
more common cube roots by using"(1/3), but we 
can now also do an entire ra nge of mathematical 
function s. 

It is no t on ly fa ster but n1 ore accurate to write 
2*2 rathe r than 2"2. If we are not d oi ng mathema­
tics, how do we make use of this? How abou t 
instead of w riting a byte-consuming timing loop 
for a beep, we simply w rite A = 1" 1? If the beep 
should las t longe r, then there is a lways A = 1 " l" 
1.... 1.... 1.... 1, etc. It takes qui te a while before this 
simple s ta teme nt equa ls the number of bytes con­
sumed by a timing loop. Thus the majo r d rawback 
to mo re frequ ent use of" ca n be turned to our 
ad va ntage. © 

COMPUTE! 

The Resource. 

Use the handy 

reader service cards 


in the back of the 

magazine for 


information on products 

advertised in COMPUTE! 


an 

ATARI® 
Cartridge 

Storage Case 
is ideal for anyone. 

So don't wait 
for the attractive 

8 Cartridge 
Storage System 

$15.95 
by Data Faire 

Here is what you ha,·e 
been looking fu r 

ASTRO 

(.1n Y'' u rh,m~ l' .un• ut t ill' p l .\ lll' l 111 ~ t .. tn 1n1r 

..11lar sv... h.•m a nJ I.ind ll ll 1t 7 C h1111-.1.· .111\· 11! th 1,.· 
plam.•L~ ' ' r the IJ.rh'-' flll\tlfl .. ,,nd tr~ 111 l.md 
~rely . E.lrh ont..' h., .. 1t' t''''n 1..lt·~cnr1hm ,md 
f; r.n-i laluin.1 1 pull ,1nd I!'.> .1 ...1mul .1 tuin 11( .111 ,K­
111 .11 1 .i ndm~ 1\t.ir112 K. 01 ., J... S I; q; 

DATA FAIRE 
1614 SPEYER 

REDONDO BEACH, CA 90278 
(213)374-8743 
(213)379-5798 

DEALER INQUIRI ES INVITF.D 

PLEASE ADD S2 !XI SHll'l'l l>.:G FOR ~ \ A IL rnmHlS c n .D Lllllll· I(~ ,\ l l I l' f[() 

RAM 
For ATARI 

48K RAM BOARD FOR THE 400 
with Lifetime Warranty 

• Highest quality available 
• Reduces power consumption 
• Reduces heat 

48K Board 
32K Board 
16K Board 

(400 ) 

(400/800) 

(800) 

$175 
$ 90 
$ 60 

FREE SHIPPING ANYWHERE IN U.S.A. 

INTEC 

PERIPHERALS 

CoRP 
906 E. Highland Ave. 

San Bernardino. CA 92404 

~ (714) 881-1533 • 
ATARI . 400 . 800 are Trademarks of ATARI . Inc . 

216 COMPUTE! Jcnuory.1Q83 



VIC Personal Accountant 

P ter M n o il. on outh. 1F 

Much ndo is 111nde nbo11t IRA ncco1111ts these dnys. Cnn 
you renlly be n 111i/lio11nirc, or is this n fn11tnsy even less 
renl thn11 n11 eight-color printer for your home computer? 
For unexpnnded or expanded V!Cs. 

Here is a progra m w ith a four-option menu which 
demonstrates the growth power of an exponential 
function. This is especially true if it is non-taxed 
money! 

Remember that IRA money will be taxed 
sometime and carries a penalty for ea rly with­
drawal. However, a 10% one-time "linear" de­
duction can be offset by an investment com­
pounded exponentially . 

This program will provide you w ith instan­
taneous delight at the thought of inves ting ten 
dollars out of your weekly pay check for 40 yea rs 
(if you are 25 or younger). 

Option one gives you the future va lue of your 
choice of payment, interes t rate, and payment 
per yea r. Option two gives you the payment 
needed for your choice of future value. The third 
option prints a table showing how quickly you 
can multiply your money by factors of two through 
ten given your interest rate and the frequency it is 
compounded. The fourth option shows what hap­
pens to a one-time investment under compounded 
interest. 

1 REM PETER MENDALL 
2 REM NO. MAIN ST 
3 REM MONMOUTH, ME 
5 PRINT" {CLEAR} 
10 REM:COMPOUND INTEREST 
15 PRINT'' {CLEAR} 
20 P=PM=I=N=O 
30 PRINT"COMP INTEREST MENU" 
3 5 PRINT 
40 PRINT"<l>FUT VAL:REG DEP" 
45 PRINT 
50 PRINT"<2>REG PMT FOR FUT VAL" 
55 PRINT 
60 PRINT"<3>COMPOUNDING TIME" 
65 PRINT 
70 PRINT"<4>FUT VAL:SINGLE DEP" 
80 PRINT 
85 PRINT"<5>END" 
92 PRINT 
95 PRINT"MENU CHOICE"; 
97 INPUT X 
100 REM PROGRAM 

110 ON X GOTO 1000,2000,3000,4000 , 10000 
230 FOR W=2T010 
1000 REM FUTURE VAL 
1005 PRINT"{CLEAR} 
1010 P=PM=I=N=O 
llOO PRINT"P=# OF PER/YR: P="; 
1102 INPUT P 
l105 PRINT 
lllO PRINT"PM=PMT/PER: PM="; 
l ll2 INPUT PM 
ll15 PRINT 
ll20 PRINT"I=RATE/YR: (.XX)"; 
l122 INPUT"I=";I 
112 5 PRINT 
1130 PRINT"N=# OF YR:N="; 
l132 INPUT N 
ll35 PRINT 
ll40 PRINT" I S INPUT OK? Y OR N" 
l145 PRINT 
l150 GET A$ 
l160 IF A$=" II GOTO llSO 
l170 IF A$="N" THEN 1000 
1200 REM CALC I/PER=IR 
1210 IR=((l+I)T(l/P)-1) 
1220 N=N*P 
1300 REM CALC FUT VAL=FV 
1310 FV=(PM*(((l+IR)tN-1)/IR)) 
1320 FV=(INT((FV+.005)*100))/100 
1400 REM PRINT FUT VAL 
1410 PRINT"# PER",N 
1415 PRINT"PMT",PM 
1420 PRINT"I/YR",I 
1425 PRINT"FV" I FV 
1430 PRINT 
1440 PRINT"<l>FV <2>MAIN MENU" 
1450 GET X 
1460 IF X=O GOTO 1450 
1470 ON X GOTO 1000,5 

FOX 20: .. The magazine for *VIC-20 users 
c 

FOX 20will provide you, each month, with 5 or more ready· 1982 

to-run programs on cassette· exciting, imaginative 
game, educational, and utility programs for all VIC 
memory configurations. In addition, you will re­
ceive Foxtales, an informative Video Newsletter, 
on Side 2. Novice and pro alike, FOX 20 is the 
magazine for you. Be a sly little fox for only $43 a 
year· Subscribe to: 

FOX 20:N 
P.O. Box 507, Deer Park, Texas 77536 
FOX 20 is a division of: Foxfire Systems, Inc. 
3811 Newton, Pasadena. Texas 77503 
Dealer Inquiries Invited (713) 473·6723 
Texas residents add 5% Sales Tax 
Canada and overseas $53 
Orders pre-paid 
U.S. Dollars only ™ 'VIC-20 Is a trademark of Commodore Business Machines, Inc. 
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,..,.commodore VIC-20 r" Computer 
~ VIC's MOM - MOTHER BOARD EXPANDER 

Expand your vie to full limit: 
p1ov1s1ons tor swi1cnes in board 

VIC-20 to IEEE-488 Interface 
allows VIC 10 use PET ICBM Peripherals. 

CHARACTER BUILDER­
UTILITY AID 
Wlll save ana load lrom disk or rape 

design your own CUSTOM 
CHARACTERS 

use wilt\ any memory 
conltgura11on $25.00 

RS -232 bi -directional 
INCLUDES SECOND 

JOY STICK POR- $40.00 

"NEW"SECOND JOY 
STICK PORT $20.00 

3 slot $39.95 
with switches $45.95 

$79.95 

ROM EXPANSION 
BOARD 

pul your own programs on 2K 
or 4K EPROM'S 

we can put your program 1n ROM ­
call tor onto $1 9.50 

SK RAM BOARD 
can be daisy charned 

10 tour $49.95 
4K RAM BOARD $39.95 
VIC DUST COVER 
protecl your VIC $12.95 

NEW CARTRIDGE VIDEO GAMES FROM MACHINE 

LANGUAGE . INC.-SUPER FAST""COLORFUL 


AVAILAB!...E THAU OEM. INC. $25.00 

TWO PLAYER GAMES 


' ' ' ' CLOSE ENCOUNTERS OF THE WORST KIND• BLACK JACK 


• ACID RAIN • BLOCK BUSTER • DOT GOBBLER • FROGMAN 
SPIN TOIDS • CHESS 


we need gooa new machine language games - royally paid 

CALL FOR DETAILS 

Complelely Tesled. IOO'lb ~uaranteed 

Dealer inquiries invited order from OEM Inc. 
2729 South U.S. 111 

TO ORDER CALL 305 ­ 464 -7549 Ft. Pierce, Florida 33450 
Personal cllecks accepted. allow time to clear-add $2 tor shrppong-add $5 for COD 


Flonda residents add 5% state sales ''" -Master Card & Visa add 5% 


*(&commodore 
*VIC 20 $176 

16K RAM $ 69 


MEMORY EXPANSION 
VIC 1540 DISC DRIVE ... .... ... . . .... .... ... ...... . $299.95 
VIC 1530 DATASSETTE .. _. .. ... ..... .. ...... .. ..... $ 64.95 
VIC 1515 GRAPHIC PRINTER .... . . . . .. .... ... . .. ... $299.00 
VIC 1213 MACHINE LANGUAGE MONITOR . .... .... $ 43.00 
4 SLOT FULLY BUFFERED EXTENDER1 . .. .... . .. .... $ 59.95 
VIC MODEM . . .. . . ...... . ... .. ........ .. ... .. - - ..... $ 89.95 
BK RAM MEMORY EXPANSION ...... . .......... . .. . $ 39.95 
2Kx8 STATIC RAM CHIPS (200 NSEC) QTY. ea. $ 7.95 

-~~~~~-ORDERFORM_~~~~~-
1 viSA I (Circle Above Items) 

NAME·-------------~ 
STREET ______________ 

CITY -------------- ­
STATE _________ ZIP____ 
PHONE ______________ 

lu.s. TECHNOLOGIES ! 
P.O. Box 7735 
San Diego, CA 92107 
(619) 224-8016 

WE WILL NOT BE UNDERSOLD! 

CHECK ONE: [;I] 
0 VISA 0 MASTERCARD 

D Check Enclosed D C.O.D. 
Credit Card# ______ 

Expiration Date _ ____ 

Add 3% Sh1pp1ng Charge. 
COD's add $1 .50 plus 20% Deposit 
Required CA Res 6% Tax 
Credit Cards add 3% 
Personal checks accepted 

(Allow 3 weeks extra) 

DEALERS: REDUCED 
PRICES OFFERED ON 
LARGER ORDERS 
CALL FOR DETAILS 
·Trademark of Commodore 

L-~~~~~~~~~~~~~~~~~~~~~ 

2000 
2010 
2020 
2100 

2110 
2115 
2120 
2130 
2135 
2140 
2150 
2155 
2160 
2170 
2175 
21 80 
2185 
2190 
2195 
2200 
2210 
2220 
2300 
2310 

2320 

2400 
2410 
2415 
2420 
2425 
2430 

2440 
2450 
2460 
3000 
3003 
3010 
3030 
3100 
3105 
3110 
3120 
3125 
3130 

314 0 
3145 
3150 
3155 
3160 
317 0 
3200 
3204 

3210 
3220 
3230 
3240 
3250 
3260 
3270 
3280 
3290 
33 00 
3400 

REM PMT FOR FUT VAL 

PM=FV=IR=N=P=I=O 

PRINT"{CLEAR} 

PRINT"FV=TOT AMT 

DESIRED" 
INPUT"FV=";FV 
PRINT 
PRINT"I=INT /YR : (.xx)"; 
INPUT"!=";! 
PRINT 
PRINT"N=# OF YR:N=="; 
INPUT N 
PRINT 
PRINT"P=#PMTS/YR:P="; 
INPUT P 
PRINT 
PRINT II INPUT OK? y ORN II 
GET A$ 
IF A$=" " THEN 21 85 
I F A$="N" THEN 2000 
REM CALC I/PER=IR 
IR=((l+I)T(l/P)-1) 
N=P*N 
REM CALC PMT FOR FV 
PM=((FV* I R)/((l+ IR ) 
iN-1)) 
PM=((INT((PM+.005) 
*100))/100)
REM PRINT PM 
PRINT"FV",FV 
PRINT"#/Y",P 
PRINT"!",! 
PRINT"PMT",PM 
PRINT"<l>PMT<2>MAIN 
MENU" 
GET X 
IF X=O THEN 2440 
ON X GOTO 2000 ,5 
REM COMPOUNDING TIME 
DIM A(l2) 
P=I=IR=N=O 
PRINT'1 {CLEAR} 
PRINT"COMPOUNDING TIME" 
PRINT 
PRINT"I=INT/Y:( .XX):!="; 
INPUT I 
PRINT 
PRINT"P=COMPOUND FREQ 
/Y:P= "; 
INPUT P 
PRINT 
PRINT" INPUT OK? YORN" 
GET A$ 
IF A$=""THEN 3155 
IF A$="N"THEN 3010 
REM CALC I/PER=IR 
PRINT"CALC TIME=20-50 
SEC" 
IR=(( l+I)t(l/P)-1) 
N=l 
FOR W=2T010 
N=N+ l 
X=((l+IR)f(N)) 
IF X>=W THEN 32 8 0 
GOTO 3240 
A(W)=N 
NEXT W 
REM PRINTING 
PRINT" FACT~#PER #OF YRS" 

http:POR-$40.00


3405 PRINT 
3410 FOR W=2TO 10 
3412 NY=A(W)/P 
3414 NY=(INT((NY+.05)*10) ) 

/10 
3420 PRINTW;TAB(5)A(W);TAB 

( 11) NY 
3430 NEXT W 
3435 PRINT 
3440 PRINT"<l>COMP TIME" 
3450 PRINT"<2>MAIN MENU" 
3460 GET X 
3470 IF X=O THEN 3560 
3480 IF X=l THEN 3010 
3490 GO TO 5 
3560 GET X 
3570 IF X=O THEN 3560 
3580 IF X=l THEN 3010 
3590 GO TO 5 
4000 REM SINGLEDEPOSIT 
4010 FV=PV=IR=N=O 
4020 PRINT" {CLEAR} 
4100 PRINT"PV=SINGLEDEP:PV=" 
4110 INPUT PV 
4115 PRINT 
4120 PRINT"I=INT/YR:(.XX):I="; 
4125 INPUT I 
4127 PRINT 
4130 PRINT"#PER/YR:P="; 
4135 INPUT P 
4137 PRINT 
4140 PRINT"# OF YR:N="; 
4145 INPUT N 
4147 PRINT:PRINT 

4150 PRINT"INPUT OK? Y/N" 

4160 GET A$ 

4170 IF A$= ""THEN 4160 

4180 IF A$="N" THEN 4000 

4190 PRINT"3" 

4210 IR=((l+I)l(l/P)-1) 

4220 N=P*N 

4300 FV=PV*((l+IR)lN) 

4310 FV=(INT((FV+.005)*100) 


)/100 
4400 REM PRINT FV 
4405 PRINT"FUT VAL SINGLE 

DEP" 
4407 PRINT 
4410 PRINT"#PER/YR",P 
4412 PRINT 
4414 PRINT 
4415 N=N/P 
4416 PRINT"# OF YR",N 
4418 PRINT 
4420 PRINT"DEP",PV 
4425 PRINT 
4430 PRINT"I/YR",I 
4435 PRINT 
4440 PRINT"FV",FV 
4450 PRINT 
4455 PRINT 
4460 PRINT"<l>SINGLE DEP" 
4462 PRINT 
4465 PRINT"<2>MAIN MENU" 
4470 GET X 
4480 IF X=O THEN 4470 
4490 ON X GOTO 4000,5 
10000 PRINT"END PROGRAM" 
10010 END Q 

The VicTree"' 
. . . Leaves your new Vic (or CBM 64) with 42 addilional commands. 

.. •Branches out lo most BASIC 4.0 programs. 

. •. Roots into most printers. 


cw /ram Skyles~ 1he Vic Tree. cl coora1ncllcd har d .,., a re and so lt1,1.are package lh~t allov. ~ you r Vic 
to branch oul in unbehevabl t: direc11on~ and make) 11 l",, s1e1 thdn e\·e• l o do BASIC prog1onim1ng , 
debugging ~nd 10 access your d1 ~ k Unbt::lic\dbly ~1mplc to u se and to install , lht:: V1c Trec gives 
you all the addi t ional BASIC 4 0 comm,,nd ~ 10 allo w mo)! BASIC 4 0 programs 10 work on you1 
new Vic or CBM 64 

Fro m Skyles . the best l11t:nd yo u and Commodo1e e"'e' had . Sk)·le.!i. 1he la rgest spec1al1s1 1n 
designing and marketing peripheral !.. software. t:xpan ~ ion. mcmor~ for all Commodore 
computers. 

Now only 589.95 . .. or SI 09.95 comple1e w11h Ct•r11ronic \ s1andard ptin1er cable . (Cable alone 
$29.95 .) Available now fr om your loca l d1!aler 0 1 ordc' 1tuou gh your Vi sa or Masi er Card 1oll l1ee: 

{800) 227 ·9998 (Cal lforrno . Canadn . Al'1 ~ k4 . Hawai i: (415) 965. 1735) or send check or 
money o rder d irccily In 

231 E South Whisman Road 
Mountain View, CA 94041i Skyles Electric Works (415) 965-1735 

TOUCH-N-LIGHT PEN 

for the VIC 

A REAL light pen for the VIC, easy to install, easy 
and comfortable to handle. 

- lightweight barrel 
- three foot flexible cable 
- touch switch to activate 
- ability to independently read touch switch 
- small p.c. board plugs into user port 

Programs Now Available 
1. PLAY IT AGAIN! TOUCH-N-LIGHT PEN $75.00 
2. ALPHAONE Programs - each $ 9.95 
3. NUMBER ONE Shipping $ 1.50 

Send Check or Money Order_W New York residents add tax 

\)Unshin~2~~1~~~~~r~L:k,~~N?1~1~porated 
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UXB On VIC 
To produce th e correct a lte rna te character se t for 
the VIC ve rsion of UXB (Nove mbe r 19S2, p . 56) 
th e foll owing lines must be added to Program 1: 
596 POKE 5 1,0:POK E58, 28:POKE55, 0 :POKE56,28:CLR: 

CB=71 68 
597 READ A:IF A=-1 TH EN 6 00 
598 FOR N=0T07:READ B:POK E (CB+A*8+N) ,B:NEXT 
599 GOTO 597 
900 DATA 1 ,153,219,1 89,153, 129,66,36,36 
910 DATA 17,126, 255,199,2 0J , 211,227, 255,126 
92 0 DATA 24,36,3 6 ,36, 36,6 0 , 36,6 6 ,129 
930 DATA 26,4, 24, 24, 60 , 126, 126 ,1 26,6 0 
940 DATA 32 ,0, 0 , 0 , 0 , 0 , 0 , 0 , 0 
950 DATA -1 

Pack Up Your DATA 
The re is an e rro r in line 130 of the exa mple program 
w hich condenses PET or VIC d ata fo r fil es (Octobe r 
19S2, p . 162). The line hould read : 
130 V%=V / 256:L=V-( V%*256) 

VIC Superchase 
The VIC version of thi ga me (October l 9S2, p . 
66) requires seve ral cha nges . Lines 10 and 22 
should be removed from the program . In line 
12100, a semicolon should be add ed after the 
CHR$(142) . Al so in tha t line, the characte rs shown 
as underlin ed ampe rsa nds (&) a re ty ped in by 
holding d own th e Commod ore logo key a nd hit­
ting the" + " key . The characters shown as un­
derlined do llar signs ($) in line 14010 are typed in 
by ho lding down th e logo key and hitting the 
"0" key. 

VIC Pixelator 
The a uthor sent in some additions a nd clarifica­
tions on his cus tom cha rac ter edito r (October l 9S2, 
p . 141): 

Under ce rta in circums tances, the " Pixd a ta" 
progra m w ill no t adjus t the end-o f-program 
pointers causing th e program to reappear and 
interfere w ith the newly w ritten DA TA s tate­
ments. This ca n be ta ke n into account by changing 
two line in th e progra m a nd adding two new 
lines. o tice tha t you mus t type the abbreviations 
pO and pE for POKE and PEEK to fit line f70 into 
the computer: 

10 c=PEEK(56):POKE 51 ,0:POKE5 2 ,20:POKE55,0:POK 
E56,20 

170 A2=INT(AA/256):Al=AA-A2*256:B=PEEK(43)+256 
*PEEK(44):POKEB,Al:POKEB+l,A2:POKE56,C 

180 ZZ=ZZ+257-AA+B:Z2=INT(ZZ/256):Zl=ZZ-Z2*256 

220 COMPlllll January, 1983 

190 POKE251,Zl: POKE174,0: POKE175,0: POKE46 ,Z 2 :P 
OKE45,PEEK(251) 

Also, me mory ex pa nsion of SK o r more o n 
the VIC usually moves the screen memory so that 
th ere is no t enough room betwee n th e end o f th e 
screen a nd th e beg inning of the las t ava il able 
character ma p a rea in RAM fo r the " Pixe l a to r" to 
operate. Be fore loading th e Pixcla to r, SK use rs 
should enter the foll owing as a sing le line a nd 
then hit RETUR N: 
POKE43,0:POKE44,2244::POKE4 5 ,00: POKE 46 , 24 : POKE 

4 7,0:POKE48,2 4 

This moves th e s ta rt-o f-BASIC me mory to 6144. 
low type: 

POKE6143,0:POKE61 44,0:POKE6145,0 

a nd hit RETUR . Thi s sim p ly clea ns up th e a rea. 

Now LO AD the Pixe la to r, d ele te line 30, a nd ma ke 

this cha nge: 

20 XX=5120:SC=4096:CL=37888 

4010 SYSXX-16:PRINT"{ HOME)":PRI NT" LOOK I NG AT 

;S5$:POKESC+33,C0 

SA VE the p rogram before using it. Ma ke the fo l­
lowing cha nge in bo th Pixaver and Pixe loade r: 
10 XX=5120 

Make the e cha nge in Pi xda ta: 
10 C=PEEK(56):POK E51 , 0 :POKE52,32: POKE55 , 0 : POK 

E56,32 
20 XX=5120 
40 ZZ=8192:AA=ZZ 

SK use rs ca n access th e RAM cha racter set by 
typing: 
POKE36869,PEEK(3686 9)ANDNOT150R13 

Finally, the symbols appearing in lines 70, 
SO, and 90 of the printed listing of Pixela to r might 
be confu sing. A more a ttrac tive di splay ca n be 
achieved by cha nging th e unde rlin ed s las hes to 
Commodore-P (hold do w n the Commodore logo 
key while ty ping " P" ); th e unde rlin ed apos trophe 
(-) should be Commodore-M; the und erlin ed per­
cent sign( % ) should be Commod ore-C; a nd the 
unde rlined 7 hould be Commodo re-Y. 

Atari Mathman Improvements 
Our thanks to John Be rgen for the fo llow ing en­
hance me nts to thi s p rogram (O ctober 19S2, p. 
72). With these cha nges, Mathma n can recover 
the inco rrect answer a fte r it is sent o ff the screen, 
print the correct response, turn the screen a ne w 
color a fter each tria l, and al so show a s tud ent the 
current question number: 

11 Y= INT<RND<Ol*151:SETCOLOR 4 , Y,6:SE 

TCOLOR 2,Y,4 


375 POSITION 0, 2 2: ? "SCORE-";SCO;" 

C3 SPACESlTURNS-";O 


1070 	POSITION 8,1 0 :?"<4 t.-1::l:tiii#i0.1}":POSI 

TION 10, 10: ? B*C; "Cil!iMllliit;t ... W:l1fo~li: 


Ci:" 

1071 	 POSITION B,1 2 : ? "{4 t.-1::l:!iii?i0.1} ":POSI 

TI ON 	 1 0' 1 2 : ? AS; II Qj.XiliM:hk:'Z=llM':f:' 
!:E" 

1072 	FOR Z=l TO 200:NEXT Z 



COMPUTE! Publications 

COMPUTE!'s First Book of Atari. 192 pages of useful 
informative applications and programs from COMPUTE! 
Magazine issues now out of print. Includes previously unpub­
lished information including Memory Map. Contents include 
such articles and programs as "Adding a Voice Track to Atari 
Programs," "Designing Your Own Atari Graphics Modes," and 
"Inside Atari BASIC." Spiral bound for ease of access to 
listings. For beginner level to advanced Atari users. ISBN 
0-942386-00-0. Paperback. $12.95. 

COMPUTE!'s First Book of PET/CBM. 256 pages of 
Commodore PET and CBM articles from COMPUTE! Magazine 
issues now out of print. Includes such classic articles and 
programs as "Feed Your PET Some Applesoft," "Disk Lister: A 
Disk Cataloging Program," and "Cross Reference For The 
PET." Spiral bound for ease of access. ISBN 0-942386-01-9. 
Paperback. $12.95. 

The Beginner's Guide To Buying A Personal Computer. 
A novice's handbook of useful. helpful information designed 
to teach you the basics of evaluating and selecting a 
personal computer. Written in plain English for the interested 
beginner. Complete with personal computer specification 
charts and buyer's guide.Applicable to home. educational. 
and small business buyers. ISBN 0-942386-03-5. Paperback. 
S3.95. 

Inside Atari DOS. From the author of the Atari Disk Oper­
ating System, an exciting step-by-step guide to the DOS 
software. Complete with listings of commented source code 
and detailed explanations of each module of code. Author: 
Bill Wilkinson. Optimized Systems Software. Inc. Spiral bound 
for ease of access to listings. For intermediate to advanced 
Atari Users. ISBN 0-942386-02-7. Paperback. $19.95. 

Programming The PET/CBM, by Roeto Col lin West. 
Described by one reviewer as "... unquestionably the most 
comprehensive and accurate reference I hove seen to 
date ...." this reference encyclopedia for Commodore com­
puter users is packed with useful information. programs, 
diagrams, and charts. ISBN 0-942386-04-3. Paperback. 504 
pages. $24.95. 

COMPUTE!'s Second Book of Atari. With over 200 pages 
of unpublished Atari information specially selected by the 
editors of COMPUTE! Magazine, this new release from 
COMPUTE! Books is an excellent resource for Atari owners 
and users. Spiral bound for ease of access to listings. ISBN 
0-942386-06-X. Paperback. $12.95. 

Every Kid's First Book of Robots and Computers. This 
exciting book. complete with exercises for teachers. parents. 
and children. uses turtle graphics to introduce kids to robots 
and computers. Exercises are presented for use with graphics 
languages. such as Atari PILOT. Additional exercises are 
presented throughout the fully-illustrated book. allowing 
users to learn turtle graphics through the Millon Bradley "Big 
Trak."'" or the built-in 'Turtle Tiles"•• that are provided with 
each book. for children who don't yet have access to a 
computer. ISBN 0-942386-05-1. Paperback. $4.95. 

COMPUTE!'s First Book of VIC. In the style of our First 
Books of Atari and PET/CBM. this book contains many of the 
articles and applications featured in past issues of COMPUTE! 
Magazine. Approximately 20-30% of the book is material 
that has not been previously published. An excellent resource 
book for Commodore VIC-20 owners. Spiral bound for ease 
of access to listings. ISBN 0-942386-07-8. Paperback. $12.95. 

COMPUTE! Magazine A monthly encyclopedia of infor­
mative applications articles and programs. COMPUTE! 
features articles. programs. and columns covering the 
spectrum of home and educational computing. Monthly 
reviews, complete BASIC and machine language listings of 
games. utilities. applications such as "Programming Your 
Home Insurance Inventory," "Real Estate Investment Analysis," 
"Telecommunications: How To Use A Modem." and much 
more. Written for children and parents, educators, novices to 
advanced programmers. Principal editorial coverage is 
Atari. Apple, Commodore PET/CBM. and VIC-20. Editorial 
coverage is expanding to include Tl-99/4A Sinclair ZX-81. 
and Radio Shock Color Computer. 
Atari is o registered trademark of Afori. Inc. PET and CBM ore trademarks of Commodore 
Bu~ness Mochines. Inc Turtle nies is o trademark of David D. Thornburg ond lnnovt~on, Inc. 
Big Trok is o trademark of the Molton Bradley Company. 

Moll coupon to: COMPUTE! Publications. P.O. Box 5406. Greensboro. NC 27403 

-······-····-·······--······································"···············-············································· 

COMPUTE! MAGAZINE COMPUTE! BOOKS 

For fastest service. In the US coll Tall Free 800-334-0868. 
My Computer Is: In NC call 919-275-9809. 

OPET 
OSlncloirZX-81 
OVIC-20 
0Apple 
OAtori 

DOSI 
ORodloShock 

Color Computer 
OTI99/4A
OOlher _____ 

O Don't yet hove one 

For Fastest Service 
Coll Our Toll-Free 

US Order line 
800-334-0868 

In NC Coll 
919-275-9809 

• 

Quan. 
__ 

__ 
__ 
__ 
__ 

Tiiie 
The Beginner's Gulde to Buying 
A Personal Computer 
COMPUJ'El's First Book of Atari 
lnsldeAtarlDOS 
COMPUJ'El'I Flrstlookof PET/CBM 
ProgrammlngthePET/CIM 

s 3.95 
12.95 
19.95 
1295 
24.95 

+ 
+ 
+ 
+ 
+ 

SIH Total 

$1.00" -- ­
200· --­
2.00· -- ­
2.00· -- ­
3.00.. ___ 

O $20 One Year US Subscription 
0$36 TwoVearUSSubscrfptton 
O $54 Three Vear US Subscription 

O $38 Europe.Australia Air Delivery 
O $48 Middle Eos1 
O $68 Elsewhere. Air Delivery 

__ 

__ 
__ 

EveiyKld'1FlrltlookolRobols 
and Computers 
COMPUTEl'I First Book ofVIC 
COMPUTEl'1 Second BookofAtari 

4.95 
1295 
12.95 

+ 
+ 
+ 

1.00" 
2.00· 
2.00· 

--­
-- ­
-- ­

O $25 One Year Canada O $25 lnternottonol Surface Moll For air moll outside US: "$4.00 I ..$9.00 

O Payment Enclosed O VISA O MasterCard O American Express 
All orders must be prepaid (money order, check. or charge).All payments 
must be In US funds. NC residents odd 4% soles lox. 

ACCT. NO. EXPIRES I O Payment Enclosed O VISA O MasterCard O American Express 
ACCT. NO. EXPIRES I 

NAME NAME 

ADDRESS ADDRESS 

CITY STATE ZIP CITY SIATE ZIP 

COUNTRY COUNTRY 
Allow 4-6 weeks fa delille<y. Foreign surface delivefy 2"3 months. ··············-··-···········-··········-·······-······-··· -··········--····················-········-·····-·········· 




HowTo Type COMPUTE!'s Programs 

Many of the prog rams which are lis ted in COMPUTE! contai n 
specia l control characters (cur o r control , co lor kevs, inverse 
video, e tc.). To make it easy to te ll exactly what to type w hen 
entering o·ne of these programs into your computer, we ha ve 
established the fo llowing listing conventions. There i - a 
separate key fur each compu ter. Refer to th e appropriate 
tables w hen you come across an unu sual symbol in a program 
lis ting. If yo u arc unsure how to adually enter a control 
characte r, consult you r computer' s man uals. 

Atari 400/800 
Charncters in inverse video w ill appea r li ke : l!l::~-u:cx!: 


Ent l'r th e e characte rs with the Atari logo key, (..t..l. 

When you s.e Typl! s•• 


<CLEAR> ESC SHIFT < ,. Cl ear ScrRl!n 
ClF> ESC CTRL - ., Cursor Up 
CDOWN> ESC CTRL • _.. Cur.-..:r Down 
CLEFT> ESC CTRL + ~ Cursor Ll!ft 
CRil3HT> ESC CTRL a + Cursor Right 
CBACK S} ESC DELETE ~ Backspacl! 
COELETE> ESC CTRL DELETE t.J Delete c h aract..r 
<INSERT> ESC CTRL INSERT U Insert character 
<DEL LINE> ESC S HIFT DELETE a D1tl•t• linl! 
CINS LINE} ESC SHIFT INSERT C Insert line 
<TAB> ESC TAB • TAB key 
CCLR TAB> ESC CTRL TAB Cl Clear tab 
CSET TAB> ESC SHIFT TAB l:l Sl!t tab stop 
<BELL> ESC CTRL 2 co.'! Ring buzzer 
<ESC> ESC ESC '- ESCape key 

G rap hics cha ra cte rs, such as CTRL-T, the ball character • wi ll 
appea r as the "normal" letter enclosed in braces, e.g . IT . 

A series of identical control characters, such as 10 spaces, 
three cursor-lefts, or 20 CTRL-R's, will appear as 110 
SP ACES I , 13 LEFT J. I20R 1, e tc. If the character in braces is 
in inverse video, that character or characters should be en ­
te red with the Atari logo key. For ex<1mple, I " J means to 
enter a reverse- fi e ld heart with CTRL-comm<1, I Sm J means to 
ente r fiw inverse-video CTRL-U's. 

Commodore PET/CBMNIC 
Genera lly, a ny PET/C BM/VIC progra m li stings will con ta in 
br<1cketed words which spell out any speci<1 l ch<1racters: 
IDOW J would mean to press the cursor-d own key; 
I 3DOW N I wo uld me<1n to press the cu rsor-down key three 
times. 

To indica te that a key should be slrifterl (hold down the 
SHI FT key while pressing the o the r key), the key would be 
und e rlined in our lis ting. For example,~ wo uld mean to 
type the S key whil e holding the shift key. This wo uld result 
in the " heart" graphics symbol appeari ng o n your screen. 
Some graphics characters are inaccessible fro m the keyboard 
on CBM Business models (32 , 8032). 

Someti mes in a prog ram lis ting, especia lly within quoted 
tex t when a line runs ove r into the next line, it i difficult to 
te ll where the first line ends. How many times should you 
type the SPACE bar? In our conven tion, when a line breaks 
in this way , the - symbol shows exactly where it broke. For 
exa mple: 

100 PRINT wTO START THE GAME 
YOU MAY HIT ANY OF THE KEYS 
ON YOUR KEYBOARD.w 

shows that the program's author intended fo r you to type 
two spaces after the word GAME. 

All Commodore Machines 
Clear Screen {CLEAR} Cursor Left {LEFT} 

Home Cursor { HOME} Insert Character {INST} 

CursorUp {UP} Delete Character {DEL} 

Cursor Down {DOWN} Reverse Field On {RVS} 

Cursor Righ t {RIGHT} Reverse Field Off {OFF} 


VIC/CBM 64 Conventions 
Set Co lor To Black { B LK } Function Two l F2 } 
SetCo lorToWhi tc {WHT) Function Three { F3 } 
SetColorToRed {RED} Function Four { F4} 
Set Color To Cyan { CYN} Function Five { FS} 
SetColorToPurple { PUR} Function Six { F6} 
SetColorToGreen {GRN} Function Seve n { F7 } 
Se t Color To Blue { B LU} Function Eight { F8} 
Se t Co lor To Yellow { y EL) Any Non-implemented 
Function One ( F 1} Function {NIM} 

To enter a ny color code, hold down CTRL and press the 
appropriate color key . Use CTRL-9 for RVS on and CTRL-0 
for RVS off . 

8032/Fat 40 Conventions 
SctWind owTop {SET TOP) Era scTo Bcgi nning(E RASE BEG] 
SetWindowBottom{ SET BOT} EraseToEnd {ERASE END} 
ScroLIUp {SCR UP } Toggle Tab {TGL TAB] 
ScrollDown {SCR DOWN} Tab {TAB } 
lnsertline {INST LINE} EscapeKey {ESC} 
Def e teline {DEL LINE} 

Whe n vou see <1n und L• rl ined cha racte r in i1 PET/CBM/V I 
progra-~1 lis ting, you need to hold down SHIFT as yll u enter 
it. Since the VIC-20 <ind Commod ore 64 have fewer keys 
than the PET/CBM, some graphics are grouped with o ther 
keys and have to be entered by holding do wn the Commodore 
key. If you see <1n y of the symbols in the lefl co lumn under­
lined in a lis ting, hold do wn the Com modore key <1 nd cnl er 
lhc symbol in the ri ghl co lum n. Jus t use SHI FT l~l en ter <1 11 
o ther underlined characters . 

*K ..... E 
I t PI 2 R 

# T s 3 w 
$ (11 z 4 H 
O/o G = x 5 J 

M < c 6 L 
& # > v 7 y 

\ D 8 u 
F p 9 I 

? B * N (u S HIFT* 

) 
£ 
SHIFT-£ 

+ Q 
0 A 

SHIFT+ 
SHIFT-

Apple II I Apple II Plus 
All programs are in Applesoft BASIC, unl ess otherwise 
s ta ted . Control cha racters a re printed il S the " normal" char­
ac te r e nclosed in bracke ts, such as I D I for CTRL-D. Hold 
down CTRL w hil e pressing the control key. You wi ll not see 
the special characte r o n the screen . 

TRS-80 Color Computer 
No special characters are used, o ther than lowerc<1se. When 
you see lette rs printed in inverse video (w hite on bl<1 ck), 
press SHIFT-0 to ente r the characters, and then press SH IFT-0 
again to return to normal uppercase typing. 

Texas Instruments 99/4 
o specia l control characte rs are used. Enter all progra ms 

w ith the ALPHA lock on (in the down position) . Relc<i se the 
AL PHA lock to enter lowercase text. 

Timex TS-1000, Sinclair ZX-81 
Study your computer manual carefu lly to see how to enter 
programs. Do not type in the letters for each command , 
si nce your machine featu res single-keys troke entry of BASIC 
commands. You may wa nt to switch to the FAST mode 
(w here the screen blanks) while entering programs, since 
there will be less d elay between lines . (If the blanking screen 
bothers you, switch to the SLOW mode.) 



A Beginner's Guide 

To Typing In Programs 


The first few times you type in a computer pro­
gram, things can be quite confusing. We ha ve 
prepared thi s guide t<;> he lp new reade rs adjust to 
the novel ties of program en try . 

What Is A Program? 
A computer cannot perform any task by itself. 
Like a car without gas, a computer has pote11tinl, 
but without a program, it is n' t go ing anywhere. 
Most of th e p rograms publi s hed in COMPUTE! a re 
written in a computer language called BASIC. 
BASIC is easy to learn and is built into most com­
puters (on some computers, you have to purchase 
an optional BASIC cartridge). 

BASIC Programs 
Each month, COMPUTE! publishes programs for 
many machines. To start out, type in on ly pro­
g rams written for your machine, e .g. , "Tl Version" 
if you have a TI-99/4. Later, when yo u ga in ex­
perience with your computer's BASIC, yo u ca n 
try typing in and converting certain programs 
from one computer to yours. 

Computers ca n be picky. Un like the English 
language, which is full of ambiguities, BAS IC 
usually has on ly one " right way" of stating so rne­
thing. Every letter, character, or number is s ignif­
icant. A common mistake i subs tituting a letter 
such CJS "O" for the nunw rCJI "O", Cl lowerrnse "I" 
for the nume ral "1 " , or an uppercase '' B" for th e 
numeral "8". Also, you mu s t ente r all punctua tion 
such as colons and commas just as they appear in 
the magazine. Spacing can be important. To be 
safe, type in the li stings exnctly as they Clppear. 

Brackets And Special Characters 
The exception to this typing rule is when yo u see 
the curved bracket, such as "{DOWN}". Any­
thing within a se t of bracket~ is a SJ?ecial character 
or characters tha t cannot easily be listed on a print­
e r. When you come across such a special s tate­
ment, refer to the appropriate key tor your ~om­
pute r. For exa mple, if you hCJve an Atari , re ter to, 
the"Atari" section in "How to Type COMPUTE! s 
Programs ." 

About DATA Statements 
Some programs contain a section or.sec~ions of 
DATA sta tements. These lines provide mforma­
tion needed by the progra m. Some DATA s t.ate­
ments conta in actual programs (called machtne 
language); others contai·n· graphics codes. These 

Lf a single number in any one DATA s tatement 
is mistyped, your fftachine could "lock up," or 
"crash." The keyboard, break key, and RESET (or 
STOP) keys may a ll seem "dead," and the screen 
may go blank. Don't panic - no damage is done . 
To regain control, you have to turn off your com­
puter, then turn it back on. This will erase what­
eve r progra m was in fftemory, so alwCJys SA VE a 
copy of your program before you RUN it. If yo ur 
computer crashes, you CCln LOAD the program 
and look for your mistake . 

Sometimes a mistyped DATA tCJtement will 
rnuse an error mes age when the prog ram is RUN . 
The erro r me -sage mil y refe r to the program line 
that READs the data. Tlie aror is still in tl1c DATA 
stnte111e11ts, though. 

Get To Know Your Machine 
You s hou ld fami liarize yo urse lf with your com­
puter before attempting to type in Cl prog ram . . 
Learn the sta tements yo u use to s tore and re tne e 
programs from tape or dis k. You'll vvan,t to save a 
copy of your program , so that you w~n t have to 
type it in every time you wa~1t to .us 1t. Learn to 
use your machine' s ed iting tunctt~n s . I-low do 
yo u change a line if you made a mis take? You can 
always retype the line, but you at leas t need to 
know hmv to bCJcks pace. Do you know hovv to 
enter in ve rs video, lowercCJse, CJnd control char­
acters? It's a ll explained in your computer's 
manuals. 

A Quick Review 
1) Type in th e progra m a line at a time, in order. 
Press RETU RN or E TER at th e e nd of each line . 
Use backspace or the back Cl rrow to correc t 
mistakes. 
2) Check the line you've typed against th e line in 
the magazine. You can check the entire program 
again if you get an error w hen you RUN the 
progra m. 
3) Make sure you've entered statements in brac­
ke ts as th e Clppropriate control key (sec "".ow To 
Type COM PUTE!' s Prog rams" elsewhere tn the 
magazine .) 
-±)Save the program to ta pe or disk be for~ you 
RUN it. Consult yo ur computer manuals 1f) ou 
aren't sure how to do thi s. 
5) If yo u get an e rror whe n you RU.N th e program, 
chec-k your listi ng CJgainst the published progran© 

nnes are especially sensitive to errors. 
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tclc ~,,1·t~ i11c• 
P.O. BOX 3456, TROY, MICH 48099 
Complete line of Computers ... Software 
Video Games and Accessories 
CALL TODAY! 

FREE! 
REDUCESSTICK STAND HAND ~~N£W!


& WRIST with FASTBALL 
FATIGUE ·~ 

or more. A S6.99 value!) 
(With purchase o f $60.00 

cJ9tdventure'CBS Software 
Prepp!e .. ·. 23.00Krazy ShoolOYI $3600 
Rear Guard ... . 15.50 TIMEX Home Compu1er . 89 95 Kraz) Krtrers 3600 
Treasure Ouest .. . 23 .00K-Star Pat ro l 3600 

. 12.00 
Adven ture Series .. . 15.50

ATARlt -- . N£ C Computer 32K Ram . . .. 834.00 War .. 19.50 
Diskey .. 37.00 

JI\, .-=-- .. ts 3D TicTac Toe ..SANYO =1~~""" 1100.00 Krazy AnlrkS 3600 

- ~ ~);XEROXs20 System 1 • . 2600.00 HOME ' ~ Crush. CrumOlc. ChOmp S2300 
COMPUTERS 111111111~ Rcocne1 15 50Tele\fldeo 64K Compu1er 1soo oo Ull1ma l 30.50 

Star WBHIOf 30.50 
Ultima ll 47 .50 

400 800 Aescuo al A.gel 2300Tt'xas Frogger . " .. 27.00 
16K Jaw Breaker .. ... 23.00$279.95 S659.00 

499.00 799.00 lnstrun1t.•nt-.. r 199 ... 200.00 Bmderbund48K Crossfire . 23.00 
(w ith Sl00.00 reba1e) ChophMer . . $29.95 

App&e Panic 23.00 
ACCESSORIES .,.,~ , , ~- - ' ~ -

410 Cassene Recorder s 89.95 HAYES MODEM 1200 Slar Blazer 24 50 Shoo11ng Arcade 23 00499 99 810 OtS!t Onvc 57500 2700OaV)(fs Mldntghtmagc Pacific Coast Highway . 2300 
850 ln\,erlace Module 169 95 

S1ellar Shuttle 29 95 Clowns and Balloons 2300 
825 80 C<>''-'"n Printer 69995 

MOSAIC ;J2K Ram 113.00 ACCESSORIES Atan Character Generator 15 50 

Stick Stand . . . . S 6.99 Bell & Howell (Black Apple) ~~P~!:2 For . .. . . .. • .. .. . .. .. . . . . 12.00 
$1287 00 Nautilus ... .. .. .. . .. .. .. . 23 .00 Andromeda . ... . . .. . 27.00 
Apple II plus 48K .. .. Atari Joy Stick ... 6.20 

55000 Slime . 23.00 Doctor Goodeode's Cavern . ... 24 .00Disk Drive w/ComroHer Wico Joy Stick . . 22.50 ~····· 
475 00 Dodge Racer . . 23.00 Pathfinder . 27.00Disk Onve w1th0ut Controller Wico Red Ball Joy Stick . . . . . . 24 60 

ACE 161< E"""""°" 16500 Wico Track Ball A1an-Commandor 52 00 Protector 23.00 Match Racers . 24 .00 

ParaUel ln1et1aco Many More Accessories . . . CALL12500 Chicken 2300 VIS/Cl\LC 
~commodore IDSI. (For Apple, Alan . Commodore. and IBM) 

Commodore "64- . . . . . . . . . . . S525 00 SOFTWARE FOR )I\. Pool 1.5 ... 2700 200.00 
Commodore Vic 20 .......... 21 5.00 
Disk Driw ...... 49900 A & ORDERING INFORMATION 

VIS Check. Money Order. MaSlerCard. Visa and C.O.D Orders 


SK Memory Expander .. 49 95 

Data.ssene 6900 

MASTERCARD accepted. Add $2.00 for C.O .D. All other orders shipped 

RS232 lntertace 45 00 
 U P S collect Michigan residents add 4% sales tax . IATARI ACCEPTED H~~ ,,; 9 a.m. to 8 p.m. dally. 

Centipede $34 75 
VIC 20 Car1ridgc Gamos . 27 95 

BUSINESS MACHINES 3475Pac Man CBM 8032 .. . .. $1100.00 f-- CALL FREE 1-800-255-2000
Super B'eakOU1 28.50 CBM 8050 Dual Disk ... . ..... . 1299.00 
Missile Command ................... 28.50 

TRS 80 Model Ill . 1650.00 Siar Raiders 34.75 .~~ IN MICHIGAN 1·800-742-4242 

Introducing the 

BAYLIS BIG STICK 


• Arcade tough 

• Left or right 
hand models 
ava ilable 

• 7"x 8"xJ " 

• $J9.95 
suggested reta il 

The DAYLIS DIG STICK for A tari and Vic-20~ 
computers by R. Allen Oaylis. 

Available at Computer Store Intl Glendale. 
CA and other fine dealers. 

fl.eleosed rhrough • Torrey Engberg Sm irh Co. 
P.O. Oox 1075. Glendole. CA 91209 (21J) 247-6484. 
Deoler and distributor inquiries welcome. 

ATARI * 

400 


MEMORY 


48K+4 


0 52 K BYTES TOTAL MEMORY CAPACITY 
0 4K BYTES MORE THAN OTHERS 
0 USES 64K RAMS FOR REDUCED POWER CONSUMP. 
0 GOLD PLATED CONTACTS FOfl RELIABILITY 
0 SOLDER MASK AND PARTS LEGEND 
0 90 DAY WARRANTY 
0 COMES WITH ILLUSTRATED" HOW TO" MANUAL 

AND SPECIAL JUMPERS 

__. BARE BOARD $ 50.... 
KIT 179. 
ASSM/ TESTED 199. 

ECRL. INC. 
PO BOX 387 
CANBY, OR 97013 
(503) 266-4982 

ADD S3 SHIPPING PER BOARD . DELIVERY FROM STOCK 
WITH MONEY ORDER, 3 WEEKS FOR PERSONAL CHECKS. 
• ATARI 400 IS A TRADEMARK OF ATARI, INC. 

http:withSl00.00


NEWS&PRODUCTS 


Peripherals For 
The VIC 

DATA 20 corporation has intro­
duced its new line of four 
peripherals for ~he VIC-20: Video 
Pak, Printer Interface, Expansion 
Chassis, and Memory Cartridge. 
All are designed to give the VIC­
20 added capability at an afford­
able price. 

The Video Pak cartridge 
plugs right into the VIC-20 ex­
pansion port, instantly giving a 
standard 24-line display with a 
choice of 40 or 80 upper-and low­
ercase characters . It also in­
creases memory from SK to 20K 
or even 70K, enabling the VIC-20 
to run Commodore business soft­
ware. Video Pak also includes a 
terminal emulator and screen 
print feature. 

Printer Interface matches the 
VIC-20 to most popular printers 
and gives a continuous visual 
monitoring of the data transfer 
functions. Sta tus lights indicate if 
the printer is hooked up, if the 
buffer is full , and if data is being 
transmitted. The Printer Interface 
comes complete with cable and 
connector and needs no assembly. 

Expansion Chassis lets the 
VIC-20 run a series of four com­
patible memory, software, or 
game cartridges with the stan­
dard 22 pin edge connector at the 
same time, while protecting the 
VIC-20 power supply with a 
built-in SOOma fuse. 

Memory Cartridge boosts 
the brainpower of the VIC-20 to 
20K and features 200ns RAMs for 
added reliability. Housed in a 
rugged plastic case, the Memory 
Cartridge is an ideal first add-on 
to any VIC-20 . 

Screen display options with Data 20's Video Pak Cartridge. 

For further information on 
these four VIC-20 peripherals, 
contact: 
DATA 20 Corporation 
20311 Mo11/to11 Parkway 
Suite 810 
Laguna I-fills, CA 92653 
(714)770-2366 

New Products From 
Krell Software 

Krell Software has announced 
several new products. Conn ec­
tions is a game system designed 
to extend and develop the mental 
capacities of children of all ages. 
Users select from a variety of 
game formats as they search for 
logical connections and learn the 

,,, € ft ® fiilftJ ~ , 
,,£\\ UI § J-i,,... EXCITING SOFTWARE e 

FOR YOUR ATARI. 

TALKING• ELIZA:TM Why spend $100 00 an nour when 
you can la1k 10 th•S etectron1c shrmk r19hl 1n your living 
room . But wa1cn what you say S16 95 Cass. 2t K. $19.95 
Disk 32K. 

TALKING• BANDIT: All the high powered gamblmg in 

soflware graphics S16 95 Cass. 24K ,S19 95 D1sk 32K. 

TALKING" NAME THAT TONE: Simon Says, Simon 
Does, t>ul 01d you e..,er near S1mo11 1atk (Game o l Concen· 
tra11on) $16.95 Cass. 16K . $ 19.95 Disk 24K 

TALKING• MICRO DUNGEONS: Llmlfed 9raph1cs Fun 
10 play_Can you survive ltle penis ot 1ne Dungeon and br­
ing oack tne Golden Orb in 1t11s un•Que 1alk1ng adven­
ture_01slt. only, $2 1.95 40K. 

ALIEN COMMANDO: Pro lec l your Gillac 11c Base lrom an 
in\las1on ol Alien Space Saucers ot unknown orialn. 
$22.95 Cass 24 K, S25.95 Cass. 32K. 

Talking Programs can be used with or without voice. 

TALKING· PROGRAMS available with speech program· 
med for voice bo• by Allen Group. Order at least two pro· 
grams and buy the voice box at a special price. 

Send for low discount prices on Atari and Vlc·20. Vlc-64 

Computer Soltware. A Jan Company 

We accep1 
Enterprise 

Call or write to order: 614·866-2685 

Send check or money order 10: 
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principles of scientific reasoning . 
Connections draws ubject matter 
from all fields of science and the 
humanities. Co11nectio11s may be 
played competitive ly or coopera­
tively. Playe rs may se t difficulty 
levels and may add additiona l 
data as desired. 

Available on disks for 
Apple, Atari, Commodore, 
Fra nklin, Radio Shack, and IBM 
personal computer systems, Con­
11ectio11s costs $99. 95 (includes 
one data base) . 

Th e A111nzing Ben is designed 
to introduce programmers of a ll 
ages to the art of ar ti ficia l intelli­
gence. Extensive documentation 
is provided to help users create 
programs which learn from their 
env ironment. Ben's language en­
ables him to sense his surround­
ings, to write and read messages, 
to ask questions and interpret an­
swers, to move at will across the 
screen, and to create his own 
memory structures. 

The Amazing Ben set of pro­

grams s tarts by teaching you 
Ben's language . It guides the 
user in w riting a series of increas­
ingly difficult programs to help 
Ben traverse mazes that he has 
never seen before. The user ca n 
control Ben and see what he sees 
as he fo llows the different mazes 
while both the user and Ben are 
learning. 

The A111nzing Ben sells for 
$79.95. It is avai lable for App le, 
Atari, Commodore, Franklin, 
Radio Shack, and IBM personal 
compu ter . 

The Cia rcia High-Resolution 
Sprite Graphics board enables 
you to maintain as many as 32 
sprites (single-color figures of 8x8 
or 16x16 pixels) at one time or hi­
res alphanumerics, all wi th a 
solid-color backdrop . 

The Sprite Graphics Board is 
Apple (C) slot-compatible . Since 
it comes with Krell 's Mu lti-Video 
Board, on ly one monitor is 
needed to display both norma l 
Apple (C) video or sprites. 

The Sprite Graphics Board 
comes with two disks (demon­
s tration software and the sprite 
editor), with full documentation. 
The price is $325. 

The College Bonrrf 1983 SAT 
Exn111 Prepnrntion Series includes 
42 programs covering vocabu­
lary, reading comprehension, 
word relationships, ma thema­
tics, and the test of s tandard writ­
ten Engli sh . It is avai lable for 
Apple, Ata ri , Commodore, 
Franklin , IBM and Radio Shack 
microcomputers for $299.95. 

Krell is also the marketing 
agent for the Socrates Chess Cor­
poration's Shelby Ly111n11 Chess 
T11torinl Series for Apple, Atari , 
Commodore, Franklin , and IBM 
personal computers . 

The series uses the latest and 
most effective methods of chess 
instruction programming tech­
niques to provide truly indi­
vidua lized ins truction. All as­
pects of the game are covered, 
from basic chess weaponry to the 

LflStA flAt~fl (~t, K).............. s1495 


Be a Laser Gladiator; Race a Laser Chariot; Battle 
your opponent or the computer in a fight to the 
death . 

L(]lJt~fll':'lt: L(]BflLT (t..8 K) ... .. s24gs 
This is the one you've been waiting for! Not 
a text game! Experience the ultimate adventure 

in this 3-D, full-color, high-resolu­
tion future-world . Can you outwit 
the guard ians of this behemoth 
labyrinth ion: a hurtling, living 
COBALT BOMB! Find and arm the 
self-destruct before the Earth is 
vaporized . . . but can you escape 
with your life?! 

California residents add 6% Sales Tax. 

UPS, C.0 .D. Prepaid orders shipped FREE! 

Send check or money order to: 


l':'l~~[J Lt~~Lfl (~bK).. ... .... ... .. ... _sges 

A compend ium of familiar and futuristic challenges 
for everyone to enjoy. Watch out .. .. may be 
addictive. 

ARTHUR DAVIS DETECTIVE 
ENCOUNTER SERIES - TWO 
FOR ONE SPECIAL ..... . : .... s19ss 
Scotland Yard is baffled! Can you as Arthur Davis 

- famous Welsh detective - un­
ravel these tangled webs of in­
trigue? 
#3 Murder in the Manor (48K) 

Does everyone have a motive?! 
#4 Death for Dessert (48K) 

Why would anyone want to mur­
der Mr. Pym? 

MERLIN ENTERPRISES 
P.O. BOX 2876, TORRANCE, CA 90509 213/316-0945 
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COMMODORE 

*-PET OWNERS * 

NEW AUTHENTIC PROGRAMS 

CASINO CRAPS 
•Any bet made in Vegas, 
now can be made at home. 

•The Field Hardways-
Place Bets-Come-Pass Line 

•Find a winning system, without 
losing a dime. 

8K version ( 1 player)$ 10. 95 
16K version (5Qla):'.ers)S12.95 

KONNECT FOUR 
•Now play this popular game 
against your pet. 

•Excellent sound &graphics 
•Real time clock 
•Three levels of play 
•Can fit into 8K 
•Fun &Educational for all ages 

ONLYS10.95 
GP Microsystems 
72-3167th Place 
Glendale, N.Y.11385 

Please include S 1.50 shipping 
&handling for each program. 
Indicate version. 

.-.------------.. 

Memory Expansion Boards 
for the ATARI* Computer 

•Completely compatible with ATARI 
hardware and software 

•No modifications necessary 

(16K & 32K) 


•Fully assembled and tested 
•User installable 
•Gold connector tabs and sockets 
•One year warranty 

16K Memory Board (800)-949.95 

32K Memory Board (400/800)-$89.95 


48K Memory Board (400)-$169.96 


We Will Meet Advertised Prices 

Build Your Own Memory 

16 K board · no components · $10.00 

32K board · no components · $30.00 

48K board · no components · $50.00 


- NEW ATARI SOFTWARE ­

Add $2 Shipping and handling 

Visa & MasterCard Accepted 

' ATARI Is a trademark of Atari Inc. 


Dealer Inquiries Welcome 

Tiny Tek, Inc. 
P.O. Box 820249 

Dallas, TX 75382-0249 
214-373-8926 

1.A\.. / -~ ·u 

~ .~TARL i \I 

i - ~ 
~ ~IAta4i iOO ~ 

~ 4fK $639. I 

I 

a; i 
! !IO Oi4G O!tUe s439. i 
~ 410 Rt?cbt.dev 514. ~i 2JS"P/U/Yr/:ev $518. ~ 
i !SD1~ S168. ~ I 4il E~ $76, i 
4i:l~ s11a ~ 
4!3P~ s54, ~ 

~ 1-¥4-~S295. ~ 
i ~AT ARI Software 
s CX4104 Mail ing List ....... .. . .. .. $17 C!! 
u:i CXL4007 Music Composer . . . . . . . 43 s
ai Programming 2 & 3 .. . .... .. .. .. .. 20 i 
::!!: Conversational Languages . . . . . . . 43 i 
~ CX4018 Pilot.. .. ...... ... ... .. .... 57 ! 
~ CX405 Pilot. . .. .. .. .. .... .. .. .. ... 97 s 
~ CS8126 Microsoft Basic .... .. .. .. 65 ~ 

CXL4022 Pac-Man .. ... ... .. . ..... 31 i 
~ CXL4020 Centipede .. . .. . .. . .. .. . 31 ~ 
~ CXL4009 Computer Chess . . . . . . . 26 i 
~ CSL4011 Star Raiders . . . . . . . . . . . . 33 i 
~ CXL4012 Missile Command .. . . . . 26 ~ 
u:i CSL4013 Asteroids .. ...... . .. .... 26 ll'; 

I f:f ~fYi:Z:t,. I
i fXJfiU/'-?J'-"'V_..._,. i 

I l111&=woga;JI 

... i 

~ &Adbzv~A/rt, rJ.4hPutV ~ 
~ For fast delivery, send certified or cashier ~ 
u:i checks. money orders. or direct bank wire ~ 

i transfers. Personal checks allow 2 to 3 ~ 
ai weeks to clear. Pnces reflect cash discount i
i and are sub1ectto change. Add 2% for credit !?! 
~ card purchases. Shipping-Software $2 s 
a; Minimum. Hardware- call. Foreign inquiries ~ 
:Ii invited-add 15% for shipping. Ohio resi- ~ 

i dents add 6.5% sales tax. ~ 

http:400)-$169.96
http:400/800)-$89.95
http:800)-949.95
http:ONLYS10.95


game's most subtle points. The 
series also offers a chance to 
match wits against international 
grandmasters. 

Each instruction module in­
terfaces with the Socrates Chess 
Player. The price of each module 
is $39.95 . 
Krell Software 
1320 Sto1111 Brook Ronrl 
Stony Brook, NY 11 790 
(516)751-5139 

ZX-81 Software 


RAK Electronics has announced 
a new line of software for the 
Sinclair ZX-81. Three recent re­
leases are Math Drill, Golf, and 
Towers of Hanoi. 

An educational program, 
Math Drill allows the user to 
select addition, subtraction, mul­
tiplication, or division . Written 
fo r elementary school aged chi l­
dren, Math Drill displays 

flashcard-style math and keeps 
score. 

Golf allows up to four players 
to play 18 holes . 

In Towers of Hanoi, the player 
tries to move all the discs to the 
last tower in the least number of 
moves possible. 

Each program is available for 
$4.95. There is a lso a $2 (per 
order) shipping and handling 
charge. Each program requires a 
16K memory expander. A free 
catalog of ZX-81 software is avai l­
able on request. 
RAK Eleclrv11ics 
P.O. Box 1585 
Omnge Pnrk, FL 32073 

Airstrike Game 
For Atari 400/800 
English Software announces the 
release of Airstrike. Available on 
16K cassette and disk, Airstrike 

Apropos introduces 00&~~ 

The only RAM your VIC-20® will need 


FEATURES 

• A FULL 27K bytes. (Added to VICs SK) 	 SOFTWARE 
• Fully switchable in sections. (may 

DR.FLOYDbe used with Super Expander and 

games, and other plug-ins 
 Psychoanalysis by 

• Built in reset button. computer? - well. 
• Fuse protected. not 	quite. but Dr. 
• Totally self contained Floyd will carry on 
• 2 extension connecto rs 	 a conversation with you 

for any device normally 

plugged into the expansion port 


• Very low power useage 
• High reliability. gold plated connectors 

THIS 	 SUPERB PLUG·IN GIVES YOUR VIC·20 

REAL POWER AND EXPANDABILITY 


FOR ONLy $1 65.oo 
6 monlh parts and labor warranty 
WE SERVICE WHAT WE SELL 

TO ORDER: 
Send Check or Money Order For the Total. plus 
Shipping: S2.00 (Software) or S4.00 (Hardware), 

max SS.CO. Calif. residents add 6% tax. 

Phone orders: CALL (805) 484-3604 
For credit card orders. include all information on card. 

~ Foreign orders. add sa.oo. [••l 
~ All i tems shipped from stock. 

using psychoanalytic techniques 
giving the appearance of artificial 
intelligence. Requ ires 16K or more. 
$12.95 

WORD PLAY 
Includes: "Jargon" - a jargon word 
generator. "Animal" - a fun game 
where the player teaches the com ­
puter about animals. "Story" · the 
computer writes stories using the 
players input names, places, etc. 
"Haiku" - the computer writes HAIKU 
like poetry. Requ ires 16K or more. 
$12.95 

All software is on high quality cassetles 
and is replacement quaranteed 

VIC·20 is a registered trademark of Comodore Business Machines. Inc Camarillo , CA 93010 

APROPOS JECHNOLOG 350 N. Lantana Ave ., Suite 821 

provides arcade realism and de­
mands a high level of skill from 
the game-player within a fast 
shoot-out scenario. 

Game features include: 
superb fine-scrolling graphics; 
top-notch color; multiple skill 
levels (each denoted by a differ­
ent color playfield); 100% 
machine program; one- or two­
player mode. The suggested re­
tail price is $39.95. 
English Software Company 
934 Hermosa Avenue 
Suite 13, Sn11dcnstle Plnzn 
Her111osn Bench, CA 90254 
(213)372-3440 

A 40/80 Character 
Expansion For 
The VIC 

Computer World has designed 
an 	expansion to make the VIC 
suitable for professional applica­
tions, e.g., accounting and word 
processing, especia lly when 
using the Brother 8300 daisy 
wheel printer/typewriter, adapted 
to operate with the VIC-20. 

When using the video car­
tridge, you may choose between 
a 25 x 40 and a 25 x 80 character 
mode (25 lines of 80 characters 
each) . This enables you to use the 
programs written for the 2000, 
3000, 4000 and 8000 CBM com­
puters without major alterations. 

The Computer World video 
cartridge for the VIC-20 has the 
following features: 

-40 or 80 column display (switch­

able with BASIC, without losing 

any program in memory) . 

- VIC and PET/CBM graphics. 

- 32K RAM expansion (instead of 

27.SK). Note: All you need is the 

expansion box with the 3, 8 and 

16K RAM cartridges. 

- Upper- and lowercase with true 

descenders. 

- Full cursor control. 

- Program editing in 40 or 80 col­
umn mode. 

- No alterations needed in VIC. 




COMMODORE VIC-20 
1530 D1tasetU rec. 
1541 Disk drive 
1525E Printer, 9reat unit 
1600 Phone modem 

59.95 
339.95 
339.95 
99.95 

We carry 1n enormous 1mount of 
softwue & 111mes for the VIC-20. 
WE ARE A FULL-LINE 
COMMODORE DEALER & 
CARRY IN STOCK ALL 
COMMODORE MODELS MOST OF THE TIME. 

/ 

S!CCIFIC 
-SOFTWARC 

SKETCH PAD For VIC 20 
Draw you r own pictu res ..... . . ....... . . . ... _ 
MONEY MINEFIELD 

....... ..... . 
For VIC 20 

10 95 

Try l o collect all th e money bags 
before running into the walls. A lasl act ion 
multiple skill level game ........ . 
TARGET DESTROY i=or vie 20 · · · · ­ · t 

2 95 

Try to destroy the enemy base before you 
run out of bombs .. ..... .. .. ... .. ... _..... _...... _. . .... ..... ...... . I 0.95 
FIREFIGHTER II For VIC 20 
Protect your homes and forest from the 
~~:w~ft:N·OER ... -.... -...... ... ........ -........ 'i'C,; v1'c'64" ..... 12 95 


lra~~ ~c~?o~1 l~~r:1f;.'~~~~~~~~~e 1 ~:. ~~~.~'.. 	 14 95 
FIREFIGHTER 64 For VIC 64 
Like FIREFIGHTER II protect your homes and 
forest. but now its more exciting than ever . ... 14.95 
SPRITE EDITOR For VIC 64 
For people who want 10 ta ke advantage of 
the Commodore 64. Mull i·colored spri tes al 
you r finge rt ips. Easy to make. and fun lo use. 
A must for all serious programmers ...... _.... . _..... .. _....... ..... 17 95 
MAILING LIST V1 .9 For VIC 20 
The best mail ing list around for your V1c·20 
and 1 540 disk drive system. 
650 entries per floppy with an 8k expansion 
Single or multip le label print ing capability 
Print ing of all information 
Adding · Changing · Deleting any record 
Single Record searching 
Menu Dr iven Very user l riendly .. .. ........ _........ _.. ... .......... 17 95 
PERSONAL .FINANCE PACKAGE I SPECIFY VIC 20 or 64 
A very versa tile program product. An expense register 
and general ledger all in one. Menu driven and very user 
friendly. A must for all with recordkeep1ng 1n mind ..... . .... ....... . . 19.95 
MAILING LIST V2 .0 For VIC 64 
Even bell er than Vl .9. Now laster searches 
multiple width mailing labels. alphabetiz ing and 
much much more .... .. .. . ... .. . . .. . ............ . .... ...... 19.95 

Dealer Enquiries Always In vi led 
Calilornia residents add 6 'h"b sales tax 

To order send check or money order 10: 
SPECIFIC SOFTWARE 

P.O Box 	10516 San Jose. CA 95157 
For COD orde rs call (408) 241 ·0181 

ATARI NECESSITIES 
We now have 	 In stock the fabulous 

,'""'_...,;;,j~,;_--~ ATR8000. Look for Software Publishers ad 
(Nov. pg. 193) for details. Look to us for 
price!! Save 15% and more. 

DISKEY 	 (d ) 39.95 ..... 
VALFORTH ....... (0) 39.95 
GENERAL UTILITY PACKAGE (d) 35.95 
PLAYER MISSILE. CHAR. & SOUND ~ (d ) 35.95 -
DISPLAY FORMATTER 	 (d) 29.95..... 
TURTLE GRAPHICS & FP ROUTINES ~ (d) 39.95 
TEXT COMPRESSION & FORMATTING ~ (d) 14.95 
HEAVY DUTY BINDER ~ 11 .95 
All SEVEN ITEMS ABOVE ~ (d) 179.95 

TRICKY TUTORIALS 1, 2, 3, 4, 6, 8 ~ (c,d) 16.95 
TRICKY TUTORIALS 5, 7 ~ (c,d) 24.95 
TRICKY TUTORIALS 9. 10, 11 , *-* (c,d) 16.95 

DE RE ATARI ~ (b) 17.95 
TECHNICAL REFERENCE NOTES ~ (b) 24.95 
DOS UTILITIES SOURCE LISTING ~ (b) 5.95 
INSIDE ATARI DOS "*-* (b) 16.95 
YOUR ATARI COMPUTER ...... (b) 14.95 
ATARI GAMES & RECREATIONS ..... (b) 12.95 

::ra.n. 
CHRISTMAS SPECIAL - THE. ENTIRE MONTH OF BEBEMHi" 15% OFF 
ON ANY BOOK IN STOCK - HUNDREDS OF TITLES - GIVE US A CALL 

crn:lPUTER PLACE -­-~ 
P.O. Box 6007-169 1698 Market St. 


Redding, CA 96001 Ph. 916·221·1312 


COMPUTER PLACE has the largest selection ol items for Atar i, Apple, Com­
modore and Rad io Shack computers that you are ever likely 10 see. Try us lor 
obscure and hard 10 get Items that your loca l dealer mighl not stock. Mall Order 
Terms: Cashier 's check or M.0 . Charge cards add 3%. Add 3% shipping and 
handling (minimum $2.50) UPS ground. No. C.O.D.'s. CA residents add 6% sales 
tax. Prices subject 10 change wi thout not ice. 



o externa l power supply 
needed. 

- Fits in the Arfon or Commodore 

expansion box. 

- Operates with all ROM car­

tridges, except those located in 

the area from AOOO hex to COOO 

hex. 


The price is $249 US. 
The company was incor­

rectly identified in the November 
1982 new product release in 
COMPUTE!. The correct informa­
tion is : 
Computer World 
Hilvertsweg 99. 
1214 JB Hilvers11111 
Holln11d 
Tel: 035-12633 

Color Video For 
PET/CBM, AIM, SYM 

Color Chart is a color video RAM 
board designed for Commodore 
CBM, Rockwell AIM and Syner­
tek SYM type systems . The small 

2 1/2 x 5 inch board plugs into a 
2532 ROM socket. Two control 
wires clip to read/write signals in 
the system and convert the ROM 
socket into a 4K video RAM. 

Color Chart operates in eight 
different modes, ranging from an 
alphanumeric 32 x 16 display 
with built-in character generator 
to a . high resolution graphics 
mode with 128x192 pixels . Up to 
eight different colors are avai l­
able, depending on mode. Based 
on the 6847 video controller, 
Color Chart reads information 
that the computer writes to video 
RAM and translates it into a stan­
dard RS170 type composite video 
output. This can directly drive 
most color video monitors or can 
be used with a RF modulator and 
color TV set. 

Color Chart can be used to 
present independent color 
graphics displays on a PET/CBM 
while the main screen displays 
corresponding text. Business 
graphs and game graphics can be 
displayed. Color Chart provides 
an inexpensive full screen video 

di splay for AIM or SYM and has 
been used to convert these 
machines into remote compu ter 
terminals. 

Color Chart sells for $139. 95. 
CGRS Microtec/1 
P.O. Box 102 
Ln11gl10rne, PA 19047 
(215)757-0284 

Disk Utility For 
The Apple 

Central Point Software, Inc., has 
in troduced The Filer, an Apple 
disk utility system for 35, 40, and 
70 track drives. The.Filer package 
contains a disk drive peed 
check, disk drive test, fast copy 
program (35 seconds), and a 
sophisticated file manager. Op­
tions include: Catalog with space 
on disk, Copy Files, Copy Disk, 
and Copy DOS, Delete, Lock and 
Unlock Files, and Change Boot­
ing Program (name and file 
type) . 

YOU'RE GONNA LOVE THESE ROCK BOTTOM PRICES- HONEST! 
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H'J!i 169!1
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.l ........ t/'lr 1HS 16 9S ........ ..... 1"9!1110 w,, 0..1 l!i!l!i 119!1 

! t nclt\ ~"' " ... '" 3'9 !1 1U 9 DATA PERFECT 99 95 74 9§ '" Jo& S!i 1& SS ~11 .. ,,, lb1"1 !roi ldt J.t SS 1.& '9 W1tl'fl b "" ' •f'Cn"••n .&.Jto. 119!1 11'!1 ) '9!1 1U 9 FROGGER 34 95 24 498rl' • tf 5.! 399!1113!1 Sr,1H•m '""'""Win l 9!1!i 119) 'lt0t111 War l - t •t lU!I 14'9 
8t~8Dtpt1 - J.t S!i 1&.&9 ,,.,.,g,l\)cft GRAPHIC GENERATOR s,~ Rlli'I 119!1 169!1 

.... 1'9!i 119!1 24 .9 5 17 49 
l• 9!1 14'9 44 .95 31 958er.o tt1 A ll•~ • 16 00 10" Jt,,. tllUltt PAC MAN - CARl s-1 ft>tS u St<c:t,l 1l9!i 169!1 HARDWARE29 !1!1 119!18~ l f! U .i 299!1 2195 PREPPIE 29.95 21 95 S1'1C!s ot [g~pl J99S279S11;. 1u, SM01ou1- ti•! 49 9!1 At111 800 Homt Computtt 48 ( 8!19 00 62' 9SCi.1111Jyrnpt1 l •95 1•.& 9 RASTER BLASTER 29.95 2 1 95 SC RAM 1• 9!io 17 9S...; ..., ~..,,1 ""1 JU 9 

Ar1118IO Dill 011u19 !1 !1 119!1 !199 95 414 9!1 
C\ll!'l t Ill '•mr 199!1 1'9!1 ( "Cc l 0ii1 SHAMUS 34.95 24 49 Snfl'!Cud Stud 1595 119!1 A1ar182580Co.,rn n P""1 t11000 139!1 1999!1 !11995 
c°'°~"u10'l t1 s11 ..... '1! !1995 •19 !1 24 49 IO l1nd119S""ilW,,, 119!1169!1ltll t ,.,. 111 SLIME 3 4 95 Att u UO AtMlc M~tr.o 1999!1 109!1Cot,_ 81.1.t "lu l 955119S Srl.fttrtd Uwl'!( f 

119!1 169!1 
ltllf! , t'IK I 109!1 108 95 TEXT WIZARD II 99.95 68 95 3!15!1 11 9!1 Allft U O IMfffJU M~.st 1199!t 1899!1


Cr:u !>rr 19 9!i 11 9~ ~t 11f.tc O \ Gtt 111 1000 13'!1 
h t t" '"I.ct • M.,i Yt1f' 19' ' !t I ll 49 WIZARD OF WOR 39 95 27 95 .l!,r1 !11 11'"'f1 .ul lltt~ m 5s 9US
C~n•i:t:I Mt;< '9 9!1 3'.., Sult s,. '9 ! 511 9!1lu •Caii..,. h1~ lr1U! Of'I A c;.,~ l 

Cr. t..'I C1~t.=t It O••' 19~ 119!1 5"' .0 m 19 9!111 95


1US 11 ,S ZORK I. II OR Ill 39.95 27 95 H 9 '!1 
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Ct'!l" V l • 9!i ?.&.& !! PROWRITER I PRINTER 795.00 449 95 SPlr.l•tt BIUI - U f'I 39!5 179!1 
ltl t1ull.c111 HI CI01l P'uu11 69!10019 95 11 9!1 " ~9 95 
Mu11,a1 J'9S 1U 9 , 11t1t111 111.. I01111 ~1'1~ 1!i9S 00 1!199 95

CH~ ] 995 1195 WICO JOYSTICK 29.9 5 2 1 95 SIHIW11ara 79955!1 •9 M.11t110.&5 11 - Clt1 49 95 PIV'llo 111t1ll,1.n1tt 19!1 ()(] 6'9 95JU 9 
M•ll lO" .l1rr1 ~.a 1.t!l!t 11 '9 S1t....,ntttC011tt Wlltt ~ 199!1 00 111595

01 ,diM•dlMjlll M.t9'( 3•95 11. .1 9 WICO REDBALL STICK 34.95 24 49 St.118l1ttt 31 9521 95 
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CALL US ... WE CAN HELR (619) 765-0239 
TERMS WE ACCEPT YlSAJ MAST'ERCAR01,Lt m t11<\IC t r.,.., t t:o-n ~ pf\Of't""'"'~ t t1C .,,.~ & It Jl..,_,1""9 l'\uw INCLUDE PHONE NUMBER WITH All ORDERS. .:. 11t111111111 ""°1t1C1 cartt 
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P. 0. Box 1099, 2225 Main Street Julian. Calif. 92036 

Apple Country, Ltd is A DISCOUNT MAIL ORDER HOUSE for the micro computer industry 


and is a Cal1forn1a corporation not affiliated w1 l h Apple Computer Inc Apple is a trademark of Apple Computer Inc Atari is a trademark ol Atari Inc 
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Comp1llble with ALL 
APPLE II" Sottware & Hardware 

STANDARD FEATURES 
• 64K RAM 
• UPPER & LOWER CASE 
•SOWATIPWR.SUPPLY 
• NUMERIC KEYPAD 
• ALPHA SHIFT LOCK 
• BUILT IN FAN 

COMPUTERS 

,,.1,.~, r:1c~~!~~la!a~~~ Newton, MA 02164 
,.. • Out of State 800-343-0854­

ln MA 617-969-1799 
Do not send cash. Personal checks take two weeks to clear. Add 3%for 
MasterCard or VISA.Add shipping charges to all orders. We cannot ship 
to P.O. Box. Delivery subject to availability. Prices may change without 
notice. In-store prices may vary. Not responsible for typographical 
errors. Minimum charge for shipping and handling is $3.95. 
IN STOCK ITEMS SHIPPED WITHIN 24 HOURS 

THE MONKEY WRENCH"" FOR ATARI 

$49.95 
(See the many 

reviews .) 

ABASIC and machine language 
programmers aid for 800 users. 
Plugs into right slot and works 
with ATARI BASIC.Adds9 new 
direct mode commands in· 
eluding alllo line numbering, 
delete lines, change margins. 
merTlOI)' test. renumber BASIC. 
hex/dee conversion. cursor ex· 
change, and machine language 
monitor. 

The monitor contains 15 commands used to interact with 
the 6502.Some are display memory/registers, disassem· 
hie, hllll!, mmpare, hex/dee convert. transfer memlll)'. 
Uses screen editing. 

VIC r£T VIC rlT VIC rET VIC rlT VIC rET 
Are you t ired of long wali. to load and save on 
Cassette? Like to have the standMd LOAD/SAVE 
plus dn extreme ly last and reliable capabil ity? 
Then you need 

The Rom Rabbit 
NlWI * Lo•ds •nd •._.,Rr'll.>lm on ROM ~ ~ c\n BK progrc\m In 

'"'"' 
1<15c fo r VIC '-.......,'} f{/ c11bou1 30 seoconc1s 

CM IX' U)C'd Wlfl'l Try ir - your re-r 

~.~,: ,~"'~:~l ~gp~~Y· ""' (;; or VIC norm ;.lly 
i.>o'lck conneetor • I Akes 3 m i nutes! 

wMh>•v•> wrM~' 
,iin<1 1c.u on your 
VI ( )C OnMetOt • . 

I
£c11s.y ro 
1nstt1 ll - · • . 
I r just - Quc11nr l 1y 

plugs In Discounts tor 

VIC 
or PET 

$39 .95 

f!dUCM IOnc\ I 

PET TERMINAL SORWARE 

..,,,. 
""" M.C 

A buy you RS-232 users can't pass-up. Includes 
RS­ 232 hardware with a sophisticated software 
package. May be controlled via keyboard or from 
BASIC. Asuper buy. $129.95 

More than just an Assembler/Editor! 

It's a 
Professionally 
Designed 
Software 
Development 
System 

MAE 
for 

PET 
APPLE 
ATARI 

$169.95 

Blast off with the software used on the space 
shuttle project! 
• Oesqled 10 1mprovt Praoummer ProcluctMty. 
• Simolal syn.... ond a>mlNllCls - No net<! ID reltom pocuMI 

syn...... Ind collVNllds ­ )'OU go horn PET to APPLE 
IOATARI . 

• Co<esidenl Assemblet/Ed~or - No need 10 IOod Ille Ednor then Ille 
Assemoter then Ille Edflor . etc. 

• Al>o-\\brd Processo<. Reloullng Loadef . ond much 

'"°''• ()pt10M : EPROM Proo<ommer. urwnpltmenlld opcode c• CUl!rf 
• STILLNOT CONVINO:O Sfncl lot tree soec "'"1' 

5%1NCHSOFT •
SEcroRED DISKITTES 

Highest quality. We use them on 
our PETs, APPLEs. ATARls, and other I 
com liters. $22.50/10 or $44.50/20 

ATARI AND PET 
EPROM PROGRAMMER 

.d':.:?n~ 
Programs 2716 and 2532 1 : 
EPROMs. lndudes hardware : • 
and software. P£T = $75.111 -
ATARI (includes sophisticated • 
machine language monitor) = : 
$119.95 i 

EPROMS 2716 = S6.50. 2532 • 1 
Over 40 Com/T\OOore Program; Oy Baker (on 4040) : S2S .00 

,,.W1~~ TECHNICAL 
, __ ~'SALES 

ATARI' Special of the Month 

800 48k 

Now $659. 


ATARI s10·· . lb1111J112ii1a111.1..\\\\il\i\\\ ' 
NEW PERCOM 

Disk Drive 
for ATARI 

Disk Drive /­

$429. ~ ________,IN STOCKATARI. 

C. ITOH 8510 PROWRITER $495 
STARWRITER F-10 1449 
SMITH CORONA TP-1 649 
OKI DATA 82A 485 
PERCOM 1st DRIVE 649 
PERCOM 2nd DRIVE 375 
SIGNALMAN MODEM 84 
BOX 10 DISKETTES 20 

CALL I ULL FREE 
1-800-343-0854 

FOR ORDERS ONLY 

LOW, LOW 

SOFTWARE 


PRICES 

FOR ALL 


(:::commodore 
VIC-20 

OU.A LOW 

;,.........,_-===~i\ ;;1~~ 


1525 PRINTER $339 

1540 DISK DRIVE 365 


OTHER VIC-20 PRICES 

ON REQUEST 


WICO 
JOYSTICKS & 
TRACKBALLS 

ON SALE 
••CALL•• 

/ 




The sugges ted re tail price is 
$19.95. Available at computer 
and software stores or direct 
from: 
Central Point Software, Inc. 
P.O. Bvx 19730-#203 
Portlc11id , 01~ 97219 
(503)244-5782 

Word Processing 
On Commodore 
VIC And 64 

A full-featured , letter quality 
word processing package is ava il­
able for the Commodore VIC and 
64 computers from Quick Brown 
Fox. 

With this package, a user can 
edit even with the VIC's standard 
22-column width. Features in­
clude full line and global edit 
capabilities, text moving, 
boilerplating, tab and margin set­
tings, right justification, and pro­

portional spacing. Quick Brown 
Fox also automatically reformats 
edited text, wi thout using the 
paragraph-by-paragraph 
method. 

The cost of the package is 
$65. 

With Quick Brown Fox soft­
ware, a user can put together a 
workstation that includes letter­
quality printing, 80-column dis­
play, and ample internal and disk 
storage. 
Quick Brown Fox 
548 Broadway, Suite 4F 
New York, NY 10012 
(21 2)925-8290 

Space Game For 
Atari 

K-Star Patrol is a game which has 
space ships confronting alien at­
tack sh ips and an intergalactic 
leech. The package, with 
graphics, contains one ROM Car­

K-Star Patrol , space game fro111 K-Byte. 

tridge and a 12-page, fu ll-color 
instruction booklet with com­
plete rules of the game . The car­
tridge fits Atari 400 and 800 per­
sonal computer systems. 

For more information on K­
Star Patrol (Model No. ATR1002) 
and other computer games and 
products, contact: 
K-Byte 
Divisio11 of Kay Enterprises Co . 
1705 Austin Street 
Troy, MI 48084 
(3 13)524-9878 

Color Computer 

Expansion Unit 


Maple Leaf Systems announces 
the Multiport, the first multiple­
slot expansion unit for the Color 
Computer. This device allows 
simultaneous connection of up to 
four separate Color Computer 
compatible periphera ls. For ex­
ample, a disk, modem, program 
cartridge, printer, and clock car­
tridge can now be on-line at once. 
The computer can switch be­
tween peripherals under soft­
ware control, allowing one pro­
gram to access any or all of the 
peripherals at any time. 

The Multiport is a powerful 
hardware circuit which allows 
selection of any of the four soc­
kets with a simple POKE com­
mand. It connects directly to the 
expansion port of all models of 
the Color Computer. 

The Multiport comes com­
pletely assembled and tested, 

~7!J!ff-
~.. -­
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Whether you use 
the Sidewriter as a 
second point of 

Sit Back With 
SIDEWRITER 


The Auxiliary 

Keyboard for the 

"Atari 400 or 800", 

which gives you the 

advantage of a 

Portable full stroke 

keyboard. 

~ 
\~~~ 

, .. 

~r~~ 

entry or you just wish to sit back with your feet 
up, the Sidewriter goes where you go to give you 
the most from your Atari computer. 

FOR 

INFORMATION ~~~~.,.~INC. 


CONTACT: ~~~~ 


14416 S. OUTER.40 RD. I CHESTERFIELD, MO. 63017 
(314) 434-0433 DEALER INQUIRIES INVITED 
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800 COMP. l48K\ .. $619.00* PERCOM 0/0 dlSK O~IVE .. $559.00 * 
810 DISK DRIVE .... $428.00 32K RAM (Mosaic) .. . $99.00 
410 RECORDER $74.00 32K RAM (lntec) . . . . $69.00 
850 INTERFACE ... . $164.00 48K RAM (lntec/400) $139.95 
400 COMP (16K) .. . . $265.00 RAMDISK .. . . . . . .. $425.00 
ENTERTAINER . . . . . . $66.95 SIGNALMAN MK II . . $78.95 
COMMUNICATOR ... $298.00 WICD JOYSTICK $22.95 
BOOKKEEPER KIT ... $169.00 WICO TRACKBALL . . . $48.95 

SUPER DISCOUNT SOFTWARE 
ADVENTURE INTERNATIONAL 
Rear Guard (0) . . •.. . . .. .. S 16.95 
Adventures (per set) (0) . . . . $28.95 
Adventures 1-12.Each (C) • . S17.95 
Prepple(C/D) . . .... .. .... $19.95 
War(D) . . . . . .. . ... .. .... $16.95 
APX 
Eastern Front 1941 (CID) .. . S22.95 
Fam. Cash Flow(D) . . .... . $16.95 
747 Landing Sim. (CID) .. .. $16.95 
ATARI INCORPORATED 
Microsoft Basic (0) . . ..... $65.95 
Macro Assem. & Ed ilor ID) . $64.95 
Assembler Editor (A) . .... . $44.95 
Basic Cartridge IA) .. .. ... $44.95 
Pac Man IA) ... ........•. $32.95 
Centipede (A) .. . .. ....... $32.95 
Caverns of Mars (D) ... . . .. S27.95 
M iss ile Command (A) .... . $25.95 
Star Raiders (A) ........ . . $32.95 
Asteroids (A) ... . .... ....• $25.95 
Conversational Lang.Ea.(C) $43.95 
Music Composer (A) .... . . $29.95 
Super Breakout (A) . . .. .. . $26.95 
Computer Chess (A) •..... $26.95 
My First Alphabet (D) ... ... $25.50 
Programming 2 & 3 (ea.)(C) . $21 .00 
Word Processpr(D) . .. . • . $107.00 
Pilot (Educ) .... .. . . .. .... $96.00 
Home File Manager (0) .... $36.95 

~~%~~;gr~1~tTl~\0Ns595
· 
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Invasion Orion (CID) • . .. . . $16.95 
Rescue at Rlgel(C/D) .. . . .. $19.95 
Temple of Apshal (CID) . .. . $26.95 
Star Warrior (CID) ... ...... $26.95 
Datestones of Ayn (CID) .. . $14.95 
Dragon's Eye(D) ..•..... . $19.95 
Crush Crumber Ch. (CID) . .. $19.95 
AVALON HILL 
Empire of Overmind (D) . . .. $22.95 
Voyager(D) . . . . .. .. ...... $17.95 
B· 1 Nuclear Bomber (C) .... $11.95 
Lords of Karma IC) . .... . . . $14.95 
Tankllcs (D) .•. .. . .. .. . .. S19.95 
BRODERl!UND SOFTWARE 
Apple Panic (CID) . .. . . ... . $19.95 
Star Blazer .... • .. •.....• $21.95 
Chopllfter (D) .. . .... . .... $22.95 
Davids Midnight Mag ic (D) . $22.95 
HI RES Deadly Secrets (D) . $22.95 
Steller Shullle(CID) ...... . $19.95 
DATA SOFT 
Text W izard II (0 ) ••. . .••. . $64.95 
Spell Wizard (0) .. . . . . . .. . $52.95 
Canyon Climber (D) . . •.. . . $19.95 
Pacific Coast Hwy ID) ... .. $19.95 
EDU·WARE 
Compu-Read (D) . $20.95 
Compu-Math Frac. (0 ) .. . . . $27.95 
Compu-Malh Dec. (0) . .. . . $27.95 
Compu-Read (C) .... . .... . $13.95 

INFOCOM 
Zork I (D) ....... ... .. . . . . $26.95 
Zork 1110 ) ..•. . . .. ... . • . . $26.95 
Deadline (D) . .•. . •. . .. . • . $33.95 

JV SOFTWARE 
Action Quest (CID) .. .. . ... $19.95 
Ghost Encounters (CID) ... $19.95 

K·BYTE 
K·Aazy Shootout (A) . . . .. . $33.95 
K·Slar Patrol (A) . .... ... . . $33.95 
K·Razy Krltlers (A) . . . . . ... $33.95 
K·Aazy Antics (A) . .. ... .. . $33.95 
K·Dos(D) .•..•.. .. ... . . . . $58.95 
ON-LINE 
HI RES Wlz & Prlncess (D) .. $21.95 
Crossfire (CID) .. . ... . . ... $19.95 
Frogger IC/D) .•. . . . . .. ... $22.95 
Threshold (0 ) . ......... .. $26.95 
Ullima I (DJ .. . .. . . .. .. ... $26.95 
Ull ima II (0) . ...... . ...... $38.95 
The Next Step (D) ..... .. .. $26.95 

OPTIMIZED SYSTEMS 
Basic A + (D) ... .. . . ..... $58.95 
OSIA + (D) ... . .. . .... . .. $58.95 
Speed Read Plus (D) ... . .. $42.95 
RO KLAN 
Deluxe Invaders (D) .. . . . .. $22.95 
De luxe Invaders (A) . .. .... $26.95 
Gort (D) ........... . .. .. . $26.95 
Gor1 (A) .... ... . . ....... . $29.95 
WlzardofWor(D) .. •.. .. .. $26.95 
Wizard of Wor (A) .. .. .. .. . $29.95 

SIRIUS 
Space Eggs ID) .... .... ... $19.95 
Sneakers (D) . .. . : ... .. ... $19.95 
Way Dul (0) . ..... . . .. . . . $26.95 

STRATEGIC SIMULATIONS 
The Shattered All iance (D) . $26.95 
Tigers In The Snow (CID) ... $26.95 
Ball le of Shiloh (CID) . . .... $26.95 

SYNAPSE SOFTWARE 
File Manager 800 + (D) . . . . $64.95 
Protector (C/D) .. .. . .. . . . . $22.95 
Shamus (CID) . ...... . . .. . $22.95 
Nautilus (C/O) . . .......... $22.95 

MISCELLANEOUS SOFTWARE 
All Baba & 40 Th ieves (D) .. $21.95 
Crypts ofTerror (D) .. . .. .. $22.95 
Dr. Goodcodes Cavern (D) . S19.95 
Master Type (D) . . ...• . .. . $26.95 
Pool 1.5 ID) .. . . .. . . .. . ... $22.95 
Raster Blaster(D) .... .... $19.95 
Sam (0) . ... .... .. . . .. .. . $40.95 
Sammy the Sea Serpent (C) $12.95 
Warlocks Revenge (0) .. . .. $23.95 
Visicalc (D) ............. s168.95 
3·0 Supergraph lcs (CID) . • . $28.95 

D = DISK C = CASSETIE A = ROM (CARTRIDGE) 

~ 
• 
~ 

• 
~ 
• 
~ 
• 

~ 
• 
~ 

~ 

• 

•
• 
~ 

~ 

PREMIUM ~SCREW BLANK CASSETTES 

CASSETTE STORAGE CADDY 

ttEW! ._-~- ~-
ORGANIZE 

YOUR TAPES! 
$295 EACH FINEST QUALITY 

PHILIPS {NOAELCO) 
TYPE HARD BOXES 

SHELL FITS ALL 

STANDARD RECORDERS 


DATA TRAC I C-05, C-10, C-20 

TRACTOR FEED 
DtE·CUT BLANK 

CASSETTE LABELS 

INTRODUCTORY OFFER! 
ORDER 2 DOZ CASSElTES AND 1 CADDY 

GET 1 CADDY FREE i OROIR 4 DOZ. CASSITTIS ANO• • l CAOOllS - Cll Z FRIE 

ETTES: ou can relY on•"'HAT RI< 10 CASS have a tepe V wilh such 
HERE'S .. '( ABout '(0 "lfS nice 10 . e 10 perlfYlll
USERS SA output to th.e 1()()"/oofthenm fast cOlirteous .. 

-...aored th8 . fly blJltt · lilY And the ' 1 surpnse. 
·we m"' •• ·'"th a sp·ecra ry no qua .' was 8 pleasan

O'Tlputer ~ · bsol!Jte .. service 

c tel end round tethe 1ape . . . Toll'I Par~inso(l 

me oughOU ouros . OH 

dropouts thr St ce papedDP OR Madison. " YOU 'VE TRIED THE REST. 
a seaverton. NOW BUY THE BEST" 

~Call· ~tortMMEotATESHIPMENT213/710.1430~ • on Credit Card Orders. ~ 
ORDER NOW .•• YORK IO"Computerware 

MAIL TO: 24573 K1nridge St .. #CO. Canoga Parlt. CA 91307 

- - - - - - - ORDER FORM • - - - - - - .. 
ITEM 1 DOZEN 2 DOZEN TOTAL 

C-05 D 7.50 D 13.50 

C·tO 6.00 o t 4.<IO 

I 
D 

C·20 D 10.00 D 1aoo 
Hard Bo• D 2 50 D 4 00 

Storage Caddy @ S2 95 ea Ouant1ty __ 
FREE Ovan111y -- ­

Blank labels D 4.00/ 100 D 30.0011 ooo 
SUB TOTAL 

Calif . residents add 6% sates tax 

Sll1PP<n9/hand~ng 1 doz S2. 2 doz $3.50. 
3 doz S4 50. ead'l addelronal doz S 50 
Fat Parcel Posl 1nslead ol UPS ADD Sl 

Ovtside Conbnenlal USA. ADD $2 
TOTAL 

Check or M.0. Cherge to 
encloaed 0 Cradlt Card : 0 VISA 0 MASTERCARD 

0 PLEASE SEND QUAHTITY DISCOUNTS 

Card No. 

Name 

Address 

City State/Zip 

I Signature 

~~~a~'~!~\oRK 
10 labels on ly 
Boxes a1e sold 
separatety Sh1P· 
ments .ue by 
U PS unless 
Pa1ctt Post re · 
ques1ea Bo.es. 
caddies . ano blank 
labels are fret ot 
sh1ppmg charoes 
when ordereo w•ltl 
cassenes When 
ordered withOul 
cassenes . sn1pp1no 
cll.lroes Boies ­
$ I OOldoz . 
c.aa1es $1 00 
each MIN1"4UM 
SHIPPING / 
HANOLING ON 
ANY OROER ­
$2 00 

Exp. 

VIC-64 - CALL 
VIC-20 ..... . . ..... $178. 95 
1530 RECORDER $58.95 
1525 PRINTER ... ... $296.00 
1540 DISK DRIVE . .. $298.00 
VIC 16K RAM . . . . . . $87.95 

PRINTERS 

NEC 8023A-C ..... . $469.00 

SMITH CORONA TPI . $589.00 

AXIOM GP-100 . . . . . $269.00 


MONITORS 

BMC 12" GRN $83.95 

BMC 13" COLOR .. . . $269.95 


~ FREE PRICE LIST THE ABOVE PRICES ARE FOR PREPAID ORDERS 
• Add $2 .00 Shipping per software order anywhere in •cQsM I c U.S. Non·U .S. software orders . add $5.00. Hard· 
~ ware Shipping , call for cosl. Calif. residents add•cQM PUTERS 6'h% sales lax . Cashiers Checks or Money Orders 
~ lilied same day. Personal checks requ ire 4 weeks to 
• clear. M11lor Card 1nd Yiu OK for 1ottw111 only, 
~ UNLIMITED 1dd 3% 1urcharg1. Include card no.. expirallon
• ORDER LINES OPEN date ana ~lgnalu re . Prices subject 10 change. 

~ MON-SAT 8 am - 9 pm (714) 861 1265 
~ 228 N. PROSPECTORS RD. • 
~ DIAMOND BAR, CA. 91765 ATARI IS A TRADEMARK OF ATARI , INC . 

~ 
~ 

~ _C_o_m~p_ut_e_r_m_a_k_e_&_m_od_e_l_______Disk?(y/ n) __I 

·---------~-------
.I 



with full instructions, for $99.50. 
Maple Leaf Systems 
P.O. Box 2190, Station 'C' 
Downsview, Ontario Canada M2N 2S9 

Music And Sound 
For The Apple 11/11 + 
Passport Designs has added 
Turbo-Traks to the expanding li­
brary of software available for the 
Soundchaser Computer Music 
System. 

The So~ndchaser package, 
for the 48K Apple 11 + with one 
disk drive, includes a polyphonic 
synthesizer, multi-track recorder, 
computer-aided instruction de­
vice, and realtime music trans­
criber. It may be purchased as a 
complete analog/digital system 
(suggested retail price, $1450) or as 
individual modules. Manuals are 
available separately for $8 each. 

Turbo-Traks includes a 16­

CALL FORT!'~ 
BEST P.ltl~-~~_; 


8()(,.343:t(J18 

~ . (617) 961 ·2400 1 Remember, 

in Mass. P.R.\.C.E.will beat a~~ 
legitimate otter on 

Call P.R.\.C .E. stock items. 
for big savings on Just pickup \\'le 
hOme computers 'ord­ phone, dial our ~l~sk 
·deo cassette rec fr e number, an 

Ill r stereo. home f;; P.R.\.C.E. ouotes.ers, ca . rtab\eradios 

stereo. po d rs


d tape recor e . 
~~\ephone a~swer\ng 
machines, 111deo 
games, tapes, and recflnics SL-5 mustrated. 
movies. $411 

sette deck .... . ..... $199 
Pioneer CT9R c~ver ..... . ....... . . . ·scALL 
Pioneer .sxs r~fdeo equipment .. . .. .. $145 
SonY hlfl . car030 turntable .. . . ......... $125 
Techll\C& SL ntable .. · · · · · · · · · · · · · · $315 
Techn\cs SL5 turssette deck ...... . .. ·scALL 
A)(al G){f66R ~men\ . . . . . . . . . . . . . . . . THE sRAND Mattel 
JVC, AiWB equip JUST soME Of Mitsubishi jea~ Magnavox

.AND . 
~~ . ~!~ 

1echn1cs 
pioneer 

,_,_ rs· 9 to 9 Mon.-Fri. 
•

nvU . 10 to 5 sat. 

Hitachi . eoncord Atan octore Stanton 

j~=:~n1c ~,al>lleomlm(°' i= •w 
-'" ~· 

_,-.,, • • • ­
VJSA0 I h MA 02368.• 

.... ' - . SRE183. Rando p , 
67~i~e!ed~Dr~IV;;eii......, 

The Soundchaser Computer Music System. 

track digital recorder that simu­
lates an analog tape deck. It also 
has a variable number (up to 16) of 
oscillators per voice, sync to tape 
or drum machine, and extended 
recording time. Turbo-Traks is a 
live performance synthesizer and 
16-track recording studio all in one 
package. 

Another recent release of 
Passport Designs is Kaleido-Sound, 

• - • ' 
.$124 

V15 Type 5 cartridge14SK ........'scALL 
Shu~eSOo home computer w ter .. .$119 
Atan vtc-zohomecomPu . . $249 
eommodore1B car stereo ...... .. . ·.·.·. .$232 
Jensen R:6100 car stereo ... . rt~b\e ....$159 
Plonee~2 AM/FM cassette P~/30/83 . 

,Alwa H ro change atter 

Prices subject S WE SELL: 

a realtime graphics program that 
synchronizes to any audio input. 
The four full-color kaleidoscopes 
change color, pattern, and loca­
tion on a CRT monitor, television, 
or video screen as the music 
changes frequency and loudness. 
Knleido-Sound (includi!lg connect­
ing cable) has a suggested retail 
price of $39.95. 
Passport Designs 
116 North Cnbrillo Hwy. 
Half Moo11 Bay, CA 94019 
(4 15)726-0280 

EPYX Expands Line 

Of VIC-20 Software 


EPYX has released two new ac­
tion games, Crush, Crumble and 
Chomp! and Rescue at Rigel, for the 
VIC-20. 

Crush, Crumble and Cho111p!, a 
movie monster game, lets the 
player assume the role of any one 
of six hungry man-eating beasts 
in more t'han 100 possible 
scenarios. To satisfy his enor­
mous appetite, the playe r snacks 
on his opponents, while doing 
battle with National Guard 
tanks, infantry, helicopters, and 
even a team of mad scientists. 
The player can wreak havoc on 
any one of four major cities ­
New York City, San Francisco, 
Tokyo and Washington, D.C. 

Rescue at Rigel, a space ad­
venture, takes the player into a 
maze-like, six-floor, 60-room 
complex inhabited by an alien in­



Tank 
Arcade 

16K Cassette 
$13.95 

Heartland Soft~are 
1983 Specials 

) 
Sea Fox 

48K Disk 
$23.95 . 

Picnic 
Paranoia 

16K Cassette 
$27.95 

We Stock 
~ ) 

Broderbund 	 APX 
Synapse 	 POI 
Avalon Hill 	 JV Software 
On-Line Strategic Simulations 	

lO 
lO 
0 
lO 

I 
~ 

~ 
~ 

Datasoft 	 Automated Simulations 
Big-Five 	 Adventure International 
Sirius 	 New Games Arriving Every Day! 

Call For Information 
I. 

11appkZ-	 TRS-eo· ""-ATARr 
Title List Our Price Title List Our Price Title List Our Price 

Action Quest 29.95 23.95 Frogger 34.95 25.95 Ricochet 19.95 15.95 
Adventure 12·Pack 129.95 100.00 Galaxy Invasion 15.95 12.95 SAG.A 1·12 39.95 29 95 ea 
Andromeda Conquest 23.00 18.95 Genetic Dr1lt 29.95 23.95 Sammy The Sea Serpent 1695 13.95 
Apple Panic 29.95 23.95 Graphics Composer 39.95 29.95 Scar·man 19.95 15.95 
B-1 Nuclear Bomber 16.00 12.95 Ghost Encounter 29.95 23.95 Serpentine 34.95 27.95 
Battle ol Shiloh 39.95 29.95 Invasion Orion 24.95 18.95 Sea fox 29.95 23.95 
Claim Jumper 34.95 27.95 K-Razy Shootout 49.95 37.95 Shamus 34 95 27.95 
Comm bat 24.95 19.95 Labynnth 29.95 23.95 Shooting Arcade 29.95 23.95 
Convoy Raider 16.00 12.95 Leg1onna1re 35.00 27.95 Slime 34 .95 27.95 
Cosmic Balance 39.95 29.95 M1cropa111ter 34.95 27.95 Sollparn Adventure 29.95 23.95 
Crosslire 29.95 23.95 Mission: Asteroid 24.95 18.95 Space Eggs 29.95 23.95 
Curse ol Ra 19.95 15.95 Moon Base 10 29.95 23.95 Star Blazer 31.95 24.95 
Cyclod 29.95 23.95 Mor lee's Tower 19.95 15.95 Star War11or 39.95 29.95 
Datestones ol Ryn 19.95 15.95 Mousekaltack 34.95 27.95 Stellar Escort 15.95 12.95 
Deadly Secrets 34 .95 27.95 Midway Campaign 16.00 12.95 Stellar Shutt le 29 95 23.95 
Deadline 49.95 37.95 Naut ilus 34.95 27.95 Super Nova 15 95 12 95 
Delen se Command 15.95 12.95 OK Galaxy 20.00 14.95 Tankt1cs 24.00 1895 
Dnieper River Line 30.00 24.95 Pacilic Coast Hwy 29.95 23.95 Temple Of Apsha1 39.95 29.95 
Dodge Racer 34.95 27.95 Protector 34.95 27.95 Tex t Wizard 99.95 75.95 
Dog Daze 22.95 19.95 Prepp1e 29.95 23.95 I1gers In The Snow 39.95 29.95 
Eastern front 29.95 23.95 Reptilian 34.95 27.95 rrack Attack 29.95 23.95 
fort Apocalypse 34.95 27.95 Rescue Al Rigel 29.95 23.95 V1s1calc 250.00 199.95 

Indicate type of computer. disk or cassette. Make Checks an d Money Orders payable to: 
For fast delivery , send Certified Check HEARTLAND SOFTWARE DISTR. 
or Mon ey Order. 	 P.O. Box 25517 
Persona l checks req uire two weeks to process. Cleveland, Ohio 44125 
C.O.D. orders add Sl.'JO. Ohio Residents a dd 6.5% Tax 

Mas ter Char!{e ur Visa orders a dd :J•:;, (216) 641-5055 

(Include a ll cmhosscd information on card) Order Lines Open Ill a.m. - 9:00 p.m. Mon .- Fri . 

Add $2.00 shipping and ha ndling. Noon - fi:OO p.m. Sat. 

l1ri1·l·:.: ~ uhj1·t · t tu drnnµt• . 

Send $1.00 for complete catalog 
Apple is a Reg1stereo Traocmar"- o l Apple Compu1e1 Inc A1ar1 is a Registered Tracemark of Atar i Inc 

TRS-80 is a Re91sterco Tradem;u i.. of 1hc Rao10 Shac i.. 0 1v1s1on 01 T;moy Cor oorm1on 



sectoid race, the Tollah. As Sud­ Education, Arizona State Univer­
den Smith, the player has 60 min­ sity, Tempe, AZ 85287. (602)965­
utes to find ten humans held cap­ 3322 or (602)965-7363.CALENDAR 

tive inside the labyrinth and 
beam them up to a rescue ship. 

During the mission, the 
player is up against hostile Tol­
lahs, two types of armed robots, 
a huge amoebic slug called a 
plasmoid, and a dangerous six­
legged cerbanth. The player 
must find his way through the 
alien complex and rescue the 
prisoners - all in one hour . 

Crush, Crumble and C/10111p! 
and Rescue at Rigel are available 
on cassette for the VIC-20 (16K 
expander required), Atari 400/ 
800 (32K), and TRS-80 (Level II, 
16K), and on disk for the Atari 
400/800 (32K), Apple (48K with 
Applesoft in ROM), and TRS-80 
(TRSDOS 32K). The suggested 
retail price is $29.95. 
EPYX I A 11to11inted Si11111/ntio11s, Inc. 
1043 Kiel Court 
S111111yvn7c, CA 94086 

Futuristic Game 
For The Apple 

Interactive Fantasies has released 
Empire II: /11terstellar Sharks, the 
second system in its Empire Gam­
ing Trilogy. /11terstellar Sharks is set 
in a futuristic civilization at the 
height of its material prosperity 
and monopolistic bureaucracy. 

The game system provides a 
bureaucratic jungle; the player 
must navigate through webs of 
red tape and survive the some­
times clandestine dealings of big 
monopolies to achieve, not 
wealth, but the rewards of wealth . 
The player's ultimate goal is buy­
ing and outfitting his own space­
craft. 

A manual and a softcover 
novella accompany the system. In­
terstellar Sharks is available in 
Applesoft, 48K, DOS 3.3, and re­
tails for $32.95. 
/11 temctive Fmztnsies 
P.O. Box 22222 
Agoum, CA 91301 
(213)706-0661 
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March 10-12, 1983. National con­
ference on the Use of Microcom­
puters in Special Education, 
Hartford, Connecticut. Program 
chairperson: Kathleen M. Hur­
ley, Vice President of Research 
and Development, Developmen­
tal Learning Materials, Inc. 
(DLM), Allen, Texas. The confer­
ence will focus on the use of 
microcomputers in special edu­
cation programs, and on adapta­
tions and creation of software 
programs for specific exceptional 
needs. For further information, 
preregistration and housing 
forms, contact: John Grossi, Con­
ference Manager, The Council 
for Exceptional Children, De­
partment of Field Services, 1920 
Association Drive, Reston, VA 
22091. 

March 14-15, 1983. Seventh an­
nual conference of the Michigan 
Association for Computer Users 
in Learning, Dearborn, Michi­
gan. Features sessions with Ar­
thur Luerhman, Ramon Zamora, 
and David Moursund . It is ex­
pected to attract over 2,000 
educators from the midwest. For 
information, contact: Betty Van­
denBosch Shaw, Coordinator of 
Mathematics, Flint Community 
Schools, 923 East Kearsley, Flint, 
MI 48502. (313) 762-1007. 

March 17-19, 1983. Third annual 
Microcomputers in Education 
Conference - "Forward to the 3 
C's: Communicating, Calcu­
lating and Computing" - di­
rected by Paul Field, Chris Titus, 
Jon Titus, and David Larsen. 
Arizona State University, 
Tempe. A varie ty of workshops, 
demonstrations, · and presenta­
tions is designed for anyone in­
terested in innovative microcom­
puter applications in education. 
For information and registration 
materials, contact: Marilyn Sue 
Ford, B-47 Payne Hall, College of 

March 21-24, 1983. Workshop: 
Personal Microcomputer Inter­
facing and Scientific Instrumen­
tation Automation. $595 . The 
workshop is hands-on, with the 
participant designing and testing 
concepts with the actual 
hardware. For more information, 
call or write Dr. Linda Leffel, 
C.E .C., Virginia Tech, Blacks­
burg, VA 24061. (703)961-4848. 

April 28-30, 1983. Ed • Com/ 
Spring '83, national computer 
conference and exposition for 
educators of all levels . 
Washington, DC. Nationally rec­
ognized educators to address, 
eva luate, and analyze the de­
velopments of computers in edu­
cation in more than 300 session 
hours featuring demonstrations, 
seminars, hands-on sessions, 
panels and MicroCourses . There 
will be exhibits of hardware, soft­
ware and publications. For infor­
mation contact: Carol Houts, 
Judea Computer Expos, Inc., 
2629 North Scottsdale Road, 
Suite 201, Scottsdale, AZ 85257. 
(602) 990-1715 or (800) 528-2355 
outside Arizona. 

COMPUTE! welco111es notices of up­
co111i11g events nnd requests thnt the 
sponsors send n short description , their 
11n/lle n11d phone 11w11ber, and n11 address 
to which interested readers 111ny writefo r 
further i11fomzntio11. 

Plense se11d 11otices nt leas t three 
11zonths before the dnte of the event to: 
Cnlendnr, P.O. Box 5406 , Gree11sboro, 
NC 27403 . 

New_Product releases are selected from s11b­
1111ss1011 s for reasons of ti111eli11ess, available 
space, and general interest to our readers. We 
regret that we nre unable to selrcl nil 11ew 
product s11b111issio11s for publicntio11 . Readers 
should lie nware //int we present here some 
edited version of material s11b111illed by ven­
dor~ and arc 111inb/e to vouch fo r its acrnracy 
at /1111e of publication. Q 



Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760 

CALL US In PA 1·717·398·4079 

810 Disk Drive $ 429.00ATARI 32K RAM ......... $ 79.00 
40032K RAM ... $179.00SPECIALS 

80048K.. • $539.00 

PERCOM : In Stock 
Single Drive . . . . . . . . . . . . . . . . . . . . . . . CALL 
Du•I Drive .. , . •.. . ........... ... . . . . CALL 
(RNd •II At11rl Dlaka) 

PRINTERS 
Okkl•t• 82A .. . . .. ........ .. .. . . 1479.00 
Okld•t• 83A , , , . , .......... . .... 1719.00 
Okld•t• 84 ....... . . .. ... . ... .. 11089.00 
Clloh . ... ... ... .. ...... ... ... ..... .. CALL 

Prowrlter I . . • . . . .. . . . . . • • .. .. . . . 1499.00 
Prowrlter II .. .. .. . .. . . .. .. . . .. .. .. .. CALL 
SMITH CORONA TP-1 .. . .. .. .. . $625.00 
NEC .. .. ..... .. .. ................ ... CALL 
(Interfacing Av•ll•ble) 

JOYSTICKS: In Stock 
At•ri CX-40 .... .. .. ......... .. ..... 118.00 
LeSllck . .................... .. ..... 134.00 
Wlco Comm•nd Control . . ... . .. .. .124.00 
WICO RED BALL ................ . $27.95 
STICK STAND ................ .. . .. I 6 .75 

Computer Covers 
800 ...... .... ........ .. .... .. .... .. $6.99 
400 .. ... . .. .. .. .. . ... . . ... ...... ... 16.99 
810 .. .. .. .. " . . .. .. . ....... " . . "" 16.99 

DISKETTES: In Stock 
M•xell MD1 .. . (101 ............... 134.00 
MHell MD2 . ..(10) ...... .. .. .... $44.00 
Eleph•nt . . . (10) .. . .. .... ..... .. .. S21.00 

THIRD PARTY SOFTWARE 

ATARI PROGRAM EXCHANGE 


EHtern Front 1IM1 ......... .. 
 " . 125.50 
Avel•nche . ............. .. .. .. 115.50 
Oull•w/H-ltzer . . . . . . . .. . • .. . 115.50 

Dog Daze ...... ........ .. .... . 
 115.50 
Wlnrd of Wer ................ . 131 .00 
Gorf ...... .. .. . : .......... .... . 131 .00 
Frogger ................ .... .. . 126.00 

BUSINESS SOFTWARE : In Stock 
At• i'i Word Proceuln9 .......... 1109.00 
lett•r Perfect ... . .. . .... . ....... 1129.00 
THIWlznrd ...... .. ...... ..... I 89.00 
0.t•..m/65 .... .. •.•• · . . ... · ... 11 25.00 
lnterll•p ............ ...... .. ..... 1125.00 

Monkey Wrench ...... .. ...... . .. s 42 .00 
Utility Diak .. .. .. .. .. .. . . .. .. .. . I 36.:.0 
Ultlmat• Renumber . . . . . . . . . . . . I I 5 .50 

ATARI HARDWARE 
410CHMfte ...Corde< ........... 175.00 

e25 Printer .. .. .... ........ .. .. ... 1ses.oo 

830 Phone Modem . . ............. 1149.00 

8501nterfece ............... ...... 1164.00 


PACKAGES 
CX481 Entertelner . . .. .. .. . .. .. . . .. 1419.00 
CX482 Educ:et0< .. .. .. ... . ........ 1125.00 
CX483 Programmer ... .. ........ . .. Mll.00 
CX494 C0<nmunlcator .. . ..... .. . . 1325.00 

CXL4012 
CXL4013 
CXL4020 
CXL4022 
CXL4011 
CXL4004 
CXL4006 
CXL4008 
CX8130 
CX4108 
CX4102 
CX4112 
CX4114 
CX41o9 
CX4121 
CX4123 
CX4101 
CX4106 
CX4117 
CXL4015 
CX4119 
CX4118 
CX4120 
CX4120 
CXL4007 
CXL4002 
CX8126 
CXL4003 
CX8126 
CXL4018 
CX405 
CX415 
CX414 

SOFTWARE 
MISSILE COMMAND...... 128.75 
ASTEROID .. .... .. .. ... ... S28.75 
CENTIPEDE •... . . . • . . . ... . 132.75 
PACMAN .......... . ....... $32.75 
STAR RAIDER .. ....... .. .. 134.75 
BASKETBALL .. ...... . .... 126.75 
SUPER BREAKOUT . . . ... .128.75 
SPACE INVADER . .. .. . . . . 128.75 
CAVERNS OF MARS •.... .131 .75 
HANGMAN . . . ...... ..... .. 112.75 
KINGDOM ... ... ... .. . .. . .. 112.75 
STATES & CAPITALS .... . 112.75 
EUROPEAN COUNTRIES . 112.75 
GRAPHIT . . .. . .. . . . . ...... . 116.75 
ENERGY CZAR•• . ... . . .. .. 112.75 
SCRAM . . ...... . .... ....... 119.75 
PROGRAMMING 1 ... .. .. .. 119.75 
PROGRAMMING 11 .. .... .. 122.75 
PROGRAMMING Ill ....... 122.75 
TELELINK . ...... . ......... $21 .75 
FRENCH .. . ...... .... ..... 139.75 
GERMAN . . . ..... .. .. ..... . 139.75 
SPANISH .. ........ .. ... . .. $39.75 
SPANISH .......... ... ..... 139.75 
MUSIC COMPOSER . . .• . .. $33. 75 
ATARI BASIC...... .. ...... 145.75 
MICROSOFT BASIC ... .... 165.75 
ASSEMBLER EDITOR . . . . . 145.75 
MACROASSEMBLER ... .. $69.75 
PILOT HOME ..............165.75 
PILOT EDUCATOR .... .. .. $99.75 
HOME FILING MANAGER 141 . 75 
BOOKEEPER ... .. ....... 1119.75 

NEW RELEASES 

CHOP LIFTER ... . .. .... .. ........ . .... $27.75 

APPLE PANIC .. ........... .... ....... .123.75 

PREPPIE .. .. ......... ... ..... .. .. . . ... 119.95 


• POLICY 

THIRD PARTY SOFTWARE 
for atari 800 or 400 

K·BYTE 
KRAZY SHOOTOUT .. .. . .. . . . . . . .. .. . $35.00 
K·DOS .... .... .. ..... .... .. .. 565.00 
K·STAR PATROL .... .... . .. .. $37.75 
K·RAZYANTICS.. .. ....... .. ........ $37.75 
K·RAZY KRITTERS ..... . .... ..... .. . 537 .75 
0-BALL JOYSTICK KIT . .. .. . . . . . 16.75 

AUTOMATIED SIMULATIONS 
St•r W•"ior .... ........ .. ...... . ......... 126.00 
Cruah. Cn1mble & Chomp . ....... . ... ... 123.00 

WE CARRY MANY OTHER THIRD PARTY PRODUCTS 

YOU CAN CALL FOR PRICES ON AND ASK 
YOUR FREE ATARI PRODUCT . CATALOG. 

VIC·20 ···· ···· ··········· $189.00 
VIC1530 DATASSETTE .. .... .. .... .. . . .. 167.00 

VICI 540 DISK DRIVE .. .. ...... . ....... M99.00 

VICl515 PRINTER ..................... 1355.00 

VIC1210 31( RAM .. . ........... .... ...... 135.00 

VICI I 10 BK RAM ............ .... .. ...... 152.00 

VIC1211 A SUPER EXPANDER ......... . 153.00 


VIC·20 SOFTWARE 
VIC1212 PROGRAMMER AID ........... 145.00 
VIC1213 VICMON . ..... .. . .. .. .......... M5.00 
VICI-SUPER ALIEN .... ....... .. .... 123 .00 
VICl914 ADVENTURE 

LAND ADVENTURE .... .. . . •••• • • .. 
VICI 915 PRIVATE COVE 

ADVENTURE ........... . ..... . 
VICl916 MISSION IMPOSSIBLE ..... .. . 135.00 
VIC1917 THE COUNT ADVENTURE . ... 135.00 
VICl919 SARGON II CHESS ......... ... 135 .00 

THIRD PARTY SOFTWARE 
ALIEN BLITZ ........ . 

Omeg• Race . . . . .. . . . . . .... .... . . . 

Gorf .............. ... . ......... .. . . 

16K RAM/ROM .. .. .. . ....... .... .. 


AMOK .. .. . .... ... .... .. .. ... ... .. . 

SUPER HANGMAN ............ ... . .. 

SPIDERS OF MARS .... ........ . 


ln·Stock items shipped within 24 hours of order 
Personal checks require four weeks clearance 
before shipping. PA residents add sales tax. 
All products subject to availability and price 
change. Add 4 % for Mastercard and Visa. 

ATARI° 


TO ORDER 

CALL TOLL FREE 


800-233-8760 
In PA 1·717-398·4079 

or send order to 
Lyco Computer 
P.O. Box 5088 

Jersey Shore, PA 17740 



PRODUCT MART 


PROGRAMMING A VIC-20? 
Beginner or Expert 

Programmers A ds PAL® and LDg s 

~ Can Help YOU/ 

~ Look v.Nt 'fOU get! 

• 	 EZ KEY Ou1ck Guide to all keys. pokes. re-.erses. 
CH AS. set 1 • set 2 

• 	 FUU. COLOR color combination chart 
• 	 EZ GRAPH graphics programming aid 
e 	 LOTS of tear- out SCREEN LAYOUT forms and 

vanous programming forms and worlcsheets 
• BASIC· LY EZ condensed basic dictionary 
e SOFTWARE & HINTS Log Sheets 
• 	 TAPE CASSETTE Log Book and MOREi 

EVERYTHING YOU NEED FOR 

EZ Programmil igl 


Send $9.96 + $1 .50 shipping (CA res. add 6% taxl 

Check, Money Order, Bankcard - no C.O.D.'s to : 

PM PRODUCTS 

4455 Torrance Blvd .. # 177. Torrance. CA 90503 


1; dealer inquiries invited 1' 


ViC-20 

We are dedicated to supporting the VIC-20 and 64. 


Write for a FREE CATALOG containing all our products 


NEW ITEMS! 
HARDWARE 
UPA-20 Standard Centronics Cable .. ... $19.95 


Driver Listing Included! 

UCA-20 Universal Cassette Cable . . .. . . . $19.95 


Use any cassette machine! 

16K RAM/ROM Board Jumpered for any BK block 

Socketed Board with support chips . ... .S1B.95 

Populated with BK .. ..... . .. . .. . . . . .. $49.95 

Populated with 16K ..... . . .. . .. .. ... . $79.95 

2732 EPROMs for RAM/ROM Board . .. .. @ $7.50 

3 Slot Memory Port Expander . . .. . . . . .. $14.95 


SOFTWARE 
WORDWIZ for the Unexpanded VIC-20 ... $14.95 


A nice small Word Processor 

Mailing List requires BK minimum . ... . . . $14.95 


Sorts, selects, and prints labels 

"""""""'FREE DISASSEMBLER PROGRAM"""""""' 
when you send for our FREE CATALOG. Please specify 

make and model computer with your request. 

~woRLD ELECTRONICS~ 
177 27th Street 

Brooklyn, N.Y. 11232 
A Division of Wo~d International Trading Corp. 

PERSONAL PERIPHERAL 
PRODUCTS presents: 

SPEAKEASY 
VIC-20 	 VIC-20t.... {!! \ 

SPEECH ~ - -~JSPEECH 

CARTRIDGE & ''VOCAL CHORD ' I 
SOFTWARE ...... . . .... $54.95 
Watch maior software houses for pro· 
ducts which are decoded for SPEAKEASY 

ALSO : BARE BONES BOARDS 
16K Ram Expander For VIC-20 Kil $54 .95 

Assembled & Tested . $69 .95 
3 Slol Expansion Board for VIC-20 
Switched and Fused Kil $29.95 

Assembled & Tesled $39. 95 
ADO S2 00 To!•I Oroer H•ndti ng / 111 Resioenis AOo 6% S•les I•• 

. PERSONAL PERIPHERAL PRODUCTS 
~ P 0 BOX 3423 (-7-)
L..:.::.J FOX VALLEY MALL 
AURORA. IL 60505 • (312) 961·2347 


VIC IS A TRADEMARK OF CO MM ODO RE 


~ VIC-20 ~ 
GAME MASTER 


4 games on 1 cassette for SK v1c-20 


BACKGAMMON 

A great game! Our best seller. 


BLACKJACK TUTOR 

Not just a game! Teaches best strategy. 


MAZE·MAN 

Munching action. Key or joystick. 


CHECKERS 

A defensive game. 


$29.95 

SK BACKGAMMON 

4 Leve Is with Doubling. 


$19 .95 

24hr Order line: 1(313) 456-8581 

Send check or money order plus soc to: 

Visa RAR-TECH MC 
Box 761 . Rochester. Michigan 48063 

"VIC·Reglstered Trademark of Commodore 

VIC·20 INTERFACING BLUE BOO K 
Did you know that your VIC can be used to 

control a 99~ toy motor so effective ly that ii 
runs like a precision machine? Or that you can 
build an accurate digllal thermometer using 
the VIC and four parts costing less than 55? 

These and other 18 Interfacing projects 
selec ted for usefulness, ease of construction 
and low cost are detailed in the VIC·20 Inter­
facing Blue Book. a verllable gold mine of prac· _ 
lical information on how to build a variety of in­
terfaces for your computer. 

Projects include: Connecting VIC to you r 
stereo; Plckproof dlgllal lock; Capacitance 
meter: Liqu id level sensor; Telephone dialer; ­
Voice output; 8K/16K RAM/ROM expansion; 
128K RAM expansion; 8·bll precision OJA; B·bit 
NO converter; MX·80 interface and more. 

Written by a college professor in a friendly 
and informative style, the Blue Book gives you 
theory of operation, schematics, program 
listings. parts list, construction hints and 
sources of materials for each one of the 20 pro­
jects. 

II you want to get the most out of your VIC 

- this book is a must. Cost Is $14.95 (less than 


75¢ per orolect !). Price includes postage . 
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VIC·20 
SNAKMAN ................................. $19.95 

uusr like vour favorite arcade game1 

TUNNEL PATROL ........ ..... .... .. ... $12.95 
!Arcade gameI 

HOME INVENTORY ................... $12.95 


TAPEWORM ........ ... ......... ...... ... . $12.95 
!Keep track of vour records & rapes1 

TICKERTAPE ............................. $16.95 
IMa1nta1n profile of 1nve1tments1 

HOME BUDGET ......................... $12.95 
1Pron1e oersonal 1ncome1 

EMBASSY 
COMPUTER PRODUCTS 

P.O. Boxes 

Little Neck, N.Y. 11363 


Check or money order. Nocoo·s. N.Y. Rest· 
dents add 8.25% sates tax. Add. $1.so tor 
postage and handling. 

- DEALER INQUIRIES INVITED ­
- PROGRAMMERS WANTED ­

VIC iracemark of Corrmooore 

The easy and fu n way to use 
your 64's marvelous sound system You can 
de lay the tone. sustain or release 1t Of change the 
p11ch . Sound generators 1n !he form of triang le, 
sawtooth , sQuare waves and whi te noise are all 
acceued d1rc!c1lv from vo111 key hoard 

SPRITE WRITER : A simple me am al creat ing 
sp111e graph ics . Sp111es are moveable, ti 1gh 

1esolu1 ion orogrammable ob1ecu that can be 
made 1n10 nearly any shaoe . W11n the 64. uo 
10 a d ifferen t Sor1tes can oe cre at ed as move· 
able fig ures fo r simultaneous di splay Orl 3 sepa ­
~t~cr~1 1 ~1s _______ _ 

A ·1 s,.,,, 1cet !Full Se1v1C(' Au1tio 111eo 
7103 W. Clu1w11er . H · l 11 Co'1'1rnooo't' [)ute1 I 
Kenntw1Ck , WA 99336 
15091 783 ·4980 Ot 15091 783 ·9566 

---- ­ S1.: -Z1P · --- ­

• ••"'FREE•••••• 
Salhun r.1ulog 1ndudtd w1lh your o«let , 

""'"'oe: ....,,, _ 1..-.• 1 11 .•S••-D·•• e 1 1e r.. .. 

Sp-10 w,.,., _ h­ liJi 1 11.eS gr_ D•!llo 1 • U.t .t5 ... 

01 Wf "°"'' Com.'T\OCOU ~llff i JUJ fr ,nq.,, "" •1"3 1 ...J ------ ­

free catalog of 

Software 
and 

Books 

for your 
PET, VIC 

and 
Commodore 64 

TIS, inc. 
Box 921 Dept. C 
Los Alamos, NM 87544 

Two convenient ulllltles on a high quality 
Memorex diskette for only $14.95. 

And we'll pay poatage 

~~~~~~~~~~~~~~~~ 
~ D: CAT Put th is fife on all your disks{! 

and you ' II have an au tomatic catalog 
{!of all files on your disk, plus you 'll be{! 
{!able to run , load . or enter any BASIC{! 
¢program at the push of a key. {! 
{! {! 
{! D: RENUMBER Th is program will{! 
¢ automat ica lly renumber your BASIC{! 
¢ programs at your selected Increment.¢ 
{!Automatically changes GOTO ,GOSUB , {! 
¢and TRAP references , and gives warn-{! 

ing on all nonnumeric line numbers . 

i~~~~~~~~~~~ ~~~~ 
Send check or money order for $14 .95 to : 
Family Computers 
P.O. Box 1160 
Stinnett, TX 79083 (806) 878-2139 

* Trademark of Atari, Inc. 

Verbatim® ~ 
Diskettes 

Top-qualicy Verbatim® D iskettes 
from Tech•D•t• , your complece 
word and daca processing supply 
cencer. Dealer inquiries invited . 

Call Toll Free 
1-800-237-8931. 

In Florld•, call 
813-577-2794.pT><h•D••• <••-•lion 


325 1 Tech Drive North 

Sr. Petersburg. FL 33702 


ATARl@S10 
DISK DRIVE ADJUSTMENT KIT 

It takes more than a speed adjustment to 

properly set up an Atari " 810 Disk Drive. 


DO IT RIGHT 


STARTER KIT $29.00 

Test Disk - Cleaner - Tools 


Special Oil - Swabs and 

Complete Instructions 


~ REPLACEMENT KIT $6.95 l 
Cleaner - Special Oil - Swabs 

• 
The Programmers Workshop 
5230 Clark Ave., Suite 23 

CE Lakewood, CA 90712 
coo 

Phone(213) 804-1475 
ATAR1 1 is a r~eoiraoemano1wamer~ 

the Staff: Polyphonic Music Editor & 
generator. Enter up to 93 measures of 3 
part harmony on easy to use graphic dis· 
play. Specify disk or cassette. $19.95 for 
64, $14.95 for VIC (requires min . 3K exp) 

for CBM Pet, 4000 & 8000 series: 
Superscript Word Processor by 
Precision Software Ltd . Beats anything 
on the market. $249.00 

Check or Visa, MasterCard accepted 

PROFESSIONAL MICRO SERVICE 

100W. 22od St., Baltimore, Md. 21218 

301-366-0010 


Dealer inquiries invited. 


VIC rET VIC rET VIC rET VIC rET VIC rET 
Are you tired or long waits to load and save on 
Cassette? Like to have the standard LOAD/SAVE 
plus an extremely fast and reliable capabili ty? 
Then you need .. . 

The Rom Rabbit 
N£WI Loads and saves*
R"'bbit on ROM ~ ~ an 81( program In 
Cc1rtridgc for VIC '-...'1 ((..-/ about 30 seconds 
Cc1n be ur.ied wllh Try It _ your Pct 

~.~he~ 1~"~~~~gp~~y· ,..... Q or VIC normally 
b"ck connector ~ takes 3 m inutes! 

whlch~vcs ' 'wc;u~
o.'lnd tCM · on your 

VIC sconnec1or • · 


Luy to .1 

lnstcii ll. - • 
Ir Jusi ~ Quanclry 
plugs In . Discounts for 

VIC 
or PET 

educat ional 

V\5'\ 
and 
M.C. 

INTELLIGENT SOFTWARE 
FOR COMMODORE COMPUTERS 

At last, an affordable electronic spread­
sheet. Copycalc turns your video screen Into 
a window on a matrix of numbers. Cursor 
around the matrix, enter numbers; the totals 
reflect the changes. You can save the matrix 
to disk or tape, or print It on your printer. For 
$20 ($15 with anotherfrogram), this program 
can justify the cost o your Commodore. Re· 
quires 6k; version available for standard VIC. 

Word Processor Plus was not designed to 
demonstrate what computers are capable of 
doing, to be an expensive toy, or to instill awe 
or fear or even admiration Into its user; W/P + 
was designed solely to facllltate correspon­
dence, for a wide range of personal and busi­
ness uses, quickly and easily, with a minimum 
of tra ining and frustration on the part of Its 
user, and at the least possible cost , both In 
hardware and software. The most thoroughly 
tested, useable word processor available at 
anywhere near the price, for au · the Com· 
modore computers (R8-232C version available 
for VIC and 64); $30 (10k RAM , printer req'd.). 
Upgrades for old W/P copies (below V4.0) $15 . 

Prices Include documentation and shipping; 
Call!. residents add 6%. Please specify hard· 
ware configuration when ordering. Other pro· 
grams available (sorry, no games). 
Wllllam Robbins, Box 3745, San Rafael, CA 94912 
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Advertisers Index 


Reader Service Number/ Advertiser Page 
102 A-1 Servic es .... ........ ... ..... .. . ......... 239 

103 AB Computers ....... .. .... .... ... . 66,67.105 

104 Aardvark-BO ... ..... .. ... ... .... .. .... ..... ... 77 

105 Abacus Software ..... ... ......... ... ....... B3 

106 A-Bit-Better Software ...... ....... ...... ... 175 

107 Academy Software ...... ... ...... ........ 11B 

108 Adventure lnternotional ....... ,....... 49,91 

109 The Alien Group .... ... ................ 161.173 

110 ANAL.0.G. Software ........... ..... ....... 59 

111 Anthro-Digital Software .. ........... ... ... 107 

112 Apple Computer Inc . ........ .. ..... .... 12.13 

113 Apple Country Limited ... ...... ......... 230 

114 Apropos Technology .. ............ ... .. . 22B 

115 Arton Microelectronics .. ...... ........ . .. 157 


Artworx .. .. ... ......... ....... . ... . .... .... .. .. 42 

116 Batteries Included .. .... .. .. ...... .... . 41.105 

117 B. L. & W. ... .. .. . .. .. .. . ... ............ .. ..... . 142 

118 B6egner Industries Corp...... .. . ..... . .. 163 

119 Br<Oderbund Software .......... .. .. ..... .. 19 

120 CAI Instruments .................... ..... ... 195 

121 CE Software . . . . . . .. .. . .. . . . . . . .. . .. . . . . . . . . 176 

122 Cab-Tel<. Inc.. ....... ... .... .... .. .... .... . . 191 

123 Cardco. Inc .. ....... ... ............. .. ... 79.111 

124 The Code Works ..... .... ....... .... .... ... 212 

125 Comm'Data Computer House. Inc. . . 115 

126 Commodore Business Machines . .. .. BC 

127 Compusense ..... .... .... ..... ..... ... 209.211 

128 Compuserve .... ..... .... ........ ....... ... .. 11 

129 Computability . . . . . .. . . . . . . . . . . . . . . . . . . . . . 177 

130 Computer Discount of America . . . . . . 144 

131 Computer Mail Order ........... .... ... 72.73 

132 ComputerMat .. .. .. .... ........ ....... ... . 199 

133 Computer Outlet ...... ... ..... ... .... 12B,129 

134 Computer Place .. ... .. .. .. ..... ........ . 229 

135 Computer Software Associates ..... .. 200 

136 Computertime. Inc . ..... ....... .......... 203 

137 Concom Enterprises ... .................. . 132 

138 Cosmic Computers Unlimited ....... .. 223 

139 Comstar ..... ........ .... .. ....... ... ... ... .. 1B2 

140 Continental Software Co. . .. .. ..... ..... ... 7 

141 Creative Software ....... .. .. ..... .... .. ... . 47 

142 Data-20 . ...... . ....... ... ........... .. ......... 17 

143 Data Equipment Supply Corp.......... 113 

144 Data Faire .. .. . ......... ... .... ... .... . .... .. 216 

145 Datamost Inc. . ... .. .... .. .. .... .. ... .... 46.57 

146 Digital Interface Systems Co... .. . ..... .. 54 

147 Don't Ask Computer Software ... ... ..... 27 

148 Duke's Digital Den .. ........... ..... ...... 23B 

149 Dyna byte Software ... .... .. ..... ..... .. .. 139 
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WHEN WE ANNOUNCED 

THE COMMODORE 64 FOR $595, OUR COMPETITORS 


SAID WE COULDN'T DO IT. 

THAT'S BECAUSE THEYCOULDN'T DO IT. 


The reason is that. unlike our competitors. 
we make our own IC chips . Plus all the parts of the 
computer they go into . 

So Commodore can get more advanced 
computers to market sooner than anybody else . 
And we can get them there for a lot less money. 

WHAT PRICE POWER? 
For your $595.* the Commodore 64™ gives 

you a built-in user memory df 64K. This is hundreds 
of dollars less than computers of comparable power. 

Lest you think that the Commodore 64 is 
some stripped-down loss leader. a look at its 
available peripherals and interfaces will quickly 
convince you otherwise . 

SOFTWARE THAT WORKS HARD. 
The supply of software for the Commodore 

64 will be extensive. And with the optional plug-in 
ZBO microprocessor. the Commodore 64 can 
accommodate the enormous amount of software 
available in CP!M ® 

Add in the number of programs available in 
BASIC and you'll find that there are virtually no 
applications. from word processing to spread­
sheets. that the Commodore 64 can't handle with 
the greatest of ease . 

PERIPHERALS WITH VISION. 
The Commodore 64 interfaces with all the 

peripherals you could want for total personal 
computing : disk drives, pr inters and a telephone 
modem that's about $100. including a free hour's 
access to some of the more popular computer 
information services. Including Commodore's own 
Information Network for users. 

RUN YOUR BUSINESS BY DAY. 
SAVE THE EARTH BY NIGHT. 

At the end of a business day, the 
Commodore 64 can go into your briefcase and ride 
home with you for an evening 's fun and games. 

Because of its superior video quality (320x200 
pixel resolution. 16 available colors and 3D Sprite 
graphics), the Commodore 64 surpasses the best of 
the video ~ame machines on the market. Yet. 
because its such a powerful computer, it allows you 
to invent game programs that a game machine will 
never be able to play; as well as enjoy Commodore's 
own video game cartridges. 

ATTACK. DECAY. SUSTAIN. RELEASE. 
If you're a musicolog ist. you already know 

what an ADSR (attack. decay, susta in. release) 
envelope is . If you're not. you can learn this and 
much more about music with the Commodore 64's 
music synthesizing features. 

It's a full-scale compos itional tool. Besides a 
programmab le ADSR envelope generator, it has 3 
voices (each with a 9-octave range) and 4 wave­
forms for truly sophisticated composition and play­
back-through your home audio system. if you 

wish. It has sound quality you'll find only on 
separate. music-only synthesizers. And graphics 
and storage ability you won't find on any separate 
synthesizer. 

DON'T WAIT. 
The predictable effect of advanced technol­

ogy is that it produces less expensive, more capable 
products the longer you wait. 

If you've been wa iting for this to happen to 
personal computers, your wait is over. 

See the Commodore 64 soon at your local 
Commodore Computer dealer and compare it with 
the best the competition has to offer. 

You can bet that's what the competition will 
be doing. ,-------------------,
Commodore Business Machines 
I Personal Systems Division 
I P.O. Box 500. Conshohocken. Pennsylvania 19428 

I Please send me more information on the Commodore 64!M 

I Name Title______ 

I Company________________ 

I Address 

l City State_____ 

I Zip Phone________ 

J (::commodore
COMPUTER1L cn~ 

·Manufacturer's Suggested Retatl Pflce: July 1. 1982. Disk drives and printers are not included in prices. The 64's price may change wi thout notice. 
CP/ M' is a reg istered.trademar k of Digital Research. Inc. 
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