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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. 

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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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: 

Atari® and 
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 

SolookforSplnnaker 
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. 

-SPIYIYAK&R �
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>om.cstil I:! b ,ucs: 20.00. . ription onlt:rs 
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 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 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 actual budget 
capacities will vary with each computer . 

Continental 

• Zrays,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 



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) 

Fru itfu l 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? 

�W�h�~� 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 �e�v�e�~� 
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: l s 
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 where 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 Atari 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 mean? 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 system 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" 
V I C-20• from Commodore is 
one great li ttle computer. 
And it gets even better with 
DATA 20's easy to buy. easy 
to install, and easy to use 
enhancements. Here are four 

switchesmatchyourVI 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 
�~�3�0 I I MoulLon Pa rkway, Sui Le BI 0, Laguna Hills , 
Californi a 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 the feeling they are never really satisfied 
with our answers, since what they really 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 nearl y anybody who buys one of the major 
brands with a clear 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 features. Someone primarily 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 this: 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 stands 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 computer 
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 stored in that address. 
Therefore, PEEK is often used in programs to 
determine if a certain number is stored at a par­
ticular location, usuall y 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 stored 
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 results 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 soft­ STAR 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 �
Br0derbund products are available at your retailer or by writing to: �

Br0derbund Software, Inc., 1938 Fourth Street, San Rafael, CA 94901, Tel: (415) 456-6424 �
Apple II Is a regis tered trademark of Apple Computer, Inc. Atari Is a registered trademark of Atari, Inc. 



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 also is used in �c�o�m�b�i�~�a�t�i�o�n� w ith another 
key to select an additional 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 stop (or "break") a BASIC 
program which is running. CO TROI..-C on an 
Atari wi ll 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 special key is used instead to 
print graphics symbols. The manual which comes 
with every computer explains 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 Com puter As A Too l For Discove ry 
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 
�~�e�a�c�h�e�s� 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 Practi cality 
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 �~�e�w� �t�i�~�e�s�.� I am intrigued by it because it deals 
�~�1�t�h� 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. 

! �r�e�~�l�i�z�e� the risk of illustrating a computer 
�a�p�p�~�c�a�t�i�o�n� based on mathemetics, since it tends 
to �r�e�~�f�o�r�c�~� 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 that 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 very strange curve indeed. First, the curve 
is everywhere bumpy - there are no smooth re­
�g�i�o�~�s �.� Second, even though the curve has clearly 
defined boundaries, it has infinite length. Third, 
the curve has a "dimension" that is intermediate 
between that of a line and a surface. To mathemati­
cians of the earl y 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 call ed fractal 
geometry. 

The history and development of this field is 
beautifully illustrated in Mandelbrot's new book, 
The Fractal Geometry of Nature (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 sti ck 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 small er, 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 terms of itself 
may chall enge the imagination, but it has a simple 
implementation in computer programming called 
recursion. Furthermore, the speed and accuracy 
with which computer-driven plotters can graph 
the various stages 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 allow s 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 computer. 
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�~�p�r�e�s�s�i�o �n� 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 appropriate tool to aid in their ex­
ploration. Now that the computer has made the 
study of fractals accessible to million s 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 finit e 
guise." My friend Sam Savage (the computer 
scientist/mathematician that invented the jigsaw 
puzzle called "Shmuzzles") lik es to play wit h the 
infinite recursively. Whil e I have used Logo to 
tinker with the latest of his ideas, you may wish 
to implement them mechanically. 

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

/ /Th;s ;, fin e for garden ' 
--- variety kite fliers, but suppose 

you wanted to make the string 
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 still 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 executi on 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 
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And so on, reducing the 
area of each kite and 
placing them closer and 

closer together. 

If we keep repeating this process, 
we will end up with a substance I call kring ­
a combination kite/string that rises / 
straight up in the air as it is I 
unfurled . 

I 
/ �

ow that's revoluti onary! 

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 get an Apple<!' accessory printed circuit board 
and an in-circuit emulation cable and two cart ridge 
adapters and a diskette full of softw are subroutines 
and a user'3 guide to the sys tem and a subscription 
to the FROBBER™newsletter and a one-year soft­
ware update service and licensing support for your 

game concepts. 

We call It the FROB 
If yuu want to know more, call 408-429-1552 or write 
to: FROBCO. a Div . of T ri-Comp Polytechnical. Inc. 
P.O . Box 2780. Santa Cruz. CA 95063 

· Hl·qL11 rt'' .1n Arrll· II Jral A 1J r1 \ 'C �~ �\�1�1�h� n 1• m l 1d 111LJt 11•n 11• l' 1tlwr mJ1 hm1 
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r t·-.pl'l l t \ '1·l\ �

24 COMPUTE! January. 1'183 





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 �c�e�~�t�u�r�y �.� And �~�l�t�h�o�u�~�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. 
26 COMPUTll .Jonuory.1983 

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 successful 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. 
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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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