




WORDPRO PLUS. IN A CIASS BY ITSELF. 
When choosing a Word Processor for your Commodore'" computer. there's 
no reason to settle for anything but the best - in a word . .. Word Pro'" . 

With over 30,000 happy clients churning out letters and documents all over 
the world , the Word Pro Plus' " Series is unquestionably the #1 selling soft­
ware package on Commodore computers! So when you choose Word Pro, 
you know you're investing in a trial-tested program that's a real winner. And 
Word Pro is NOW avai lable for your Commodore 64 '" computer- at prices 
start ing as low as $89.95. 

Designed for the user who has no computer or word processing experience 
whatsoever, WordPro Plus brings a new dimension to the term "user­
fr iendly." More than j ust easy to use, WordPro will turn your Commodore 
computer into a sophisticated time saving word processing tool - loaded 
with the same inventory of features found in systems costing much. much 
more. 

Our nationwide team of over 600 Professional Software/ Commodore com­
puter dealers will help you choose the Word Pro Plus system that is best for 
your needs. Our full-service dealers have been set up to provide strong 
customer support. In addition to helping you choose the right system. many 
Professional Software dealers also offer Word Pro Plus tra ining and system 
installation . 

Professional Software offers a complete spectrum of Word Pro word process­
ing software for Commodore computers ra nging from the Commodore 64 to 
the more business oriented 8000/9000 series computers. And WordPro 4 
Plus and 5 Plus also interact with our database management systems includ­
ing lnfoPro and The Administrator. So whatever your Word Processing 
needs, there's a WordPro system that's right for you . 

WordPro'" and WordPro Plus'" are trademarks of Professional Software Inc. 

The WordPro Plus Series was designed and written by Steve Punter of Pro Micro Software Ltd . 

Commodore'" and the Commodore 64' " are trademarks of Commodore Electronics . Inc. 
Dealer inquiries invited . 

Invest in the best . . 
Word Pro Plus. In a class by itself. 
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: 951579 



SPINNAKER'S LINE OF 
EARLY LEARNING GAMES 

ISGROWING 
AS FAST AS DIR 

CHILD'S MIND. 
Watching your kids grow up is a lot of fun. But 

making sure their minds grow as fast as their 
bodies is even more rewarding. That's where we 
can help. With a growing line of Early Learning 
Programs that are not only lots of fun to play. but 
also educational. 

Some of the games you see on these two pages 
help exercise your child's creativity. Others help 
improve vocabulary and spelling skills. While others 

improve your child's writing and reading abilities. 
And all of them help your child understand how to 
use the computer: 

So if you're looking for computer programs that 
do more thanjust "babysit" for your kids. read on. 
You'll find that our Early Learning Programs are not 
only compatible with Apple. Atari. IBM and 
Commodore 64™ computers. but also with kids 
who like to have fun. 

HEY DIDDLE DIDDLE™ Poetry in motion. Ages 3to10. 

Kids love rhymes. 
And since HEY DIDDLE 

DI DOLE features 30 classic 
rhymes with full color 
graphics and the neatest 
computer music you 've ever 
heard. it makes rhyme games 

more fun than ever before. 
Plus. it makes it fun for kids to read. helps them 

understand how words and rhymes create poetry 
and lets them take fragmented thoughts and 
rearrange them to form coherent verse. 

Apple. IBM and Atari are rf9isterl!d trademarks of Apple Computer. Inc.. International Business Machines Corp. and Atari. Inc. respectively. 
Commodore 64 is a trademark of Commodore Electronics Umited. 









EDITOR'S NOTES 

A s many of yo u are aware 
by now, we have become 

the eleventh op rating division 
of ABC Publishing. What it 
mea ns initially is that we'll have 
availab le resources and support 
that we've never enjoyed before 
as an independent company. Tn 
addition to the general strengths 
that our alliance with ABC pro­
vides, we'll have sen ior manage­
ment ex pertise and killed busi­
ness support of a type that we've 
never had ava ilable. We're all 
quite pleased with this mutual 
blending of the s tyle and 
strengths of two healthy com­
panies, one old, one young, but 
both very much committed to 
the fu ture of our indus try. 

Bes t of a ll , COMPUTE! Publi­
cation will continue to operate 
as a separa te d ivision, wit hout 
internal changes, and from 
exactly the same perspective of 
superior quality and leadership 
in per ona l, consumer pub­
lishing. l even expect to find 
more time for p lanni ng, re­
search, and new product direc­
tion and development. 

It seems appropriate, on the 
occasion of this announcement, 
to recount the current growth of 
COMPUTE! Publications. Our 
COMPUTE! Books Division wi ll 
have over 16 titles in print by the 
end of July; COMPUTE!'s First 
Book of VIC is currently in its 
sixth printing. COMPUTE!'s 
Cnzette for Commodore VlC-20 

6 COMPUTE! June 1983 

and 64 computers is premiering 
thi s month with an initial press 
run of 175,000 copies. An in­
cred ible feat given that COM ­
PUTE! broke 100,000 in October 
of la s t yea r. Finally, our flagship, 
COMPUTE! Magazine, has 
achieved the signifi ca nt 300,000 
barrier . Our press run for this 
issue is 315,000 . eed 1 add, 
"and growing ... "? 

The latest rou nd of price 
cutting has reached a leve l 
defying the most aggressive pre­
dictions. Prices have dropped so 
fast that Texas instruments was 
caught whi le delay ing the 
planned introduction of the TI-
99/2. By the time the /2 series 
was schedu led to be introduced 
at $99, market moves had 
broug ht the price of the /4 down 
to $99. The Atari 1200, recently 
announced at the $1000 level, has 
rapidly dropped to the $600-700 
range; the 400 i now below 5150. 
And the n there's Commodore, 
w ith the VIC-20 below $90 in 
many areas, and the 64 at $399, 
or $299, if you're able to take 
advantage of the trade-in offer 
(where you trade in your old 
computer or video game com­
puter and receive a $100 rebate) . 

What's in the wind at Com­
modore? We've heard rumors of 
pending change with the new 
President of orth American 
Operations bringing in selected 
new key personnel. We've also 

heard that some exist ing, previ­
ously key personnel are looking 
around for oth r opportunities 
in the industry. Is another fa­
mo us Commodore shake-up on 
the way? Stay tuned, we' ll try to 
keep yo u posted . 

In another vein, the ac­
knowledgment that software is a 
critical fac tor in the marketplace 
eems to be ga ining strength on 

all manufacturers' s trategy plan­
ning calendars. TI eems to be 
maki ng progress with their 
licensing progra m for in-house 
sa l f o ut-of-hou e developed 
programs. Commodore ha · 
establi shed a new divi sion to 
develop and promo te the sa le of 
Commodore softwa re. And 
through it all, both estab li shed 
and new ly form ed so ftware 
houses a re pursuing the growth 
of the industry. 

ex t mo nth : A superior 
· pecia l theme issue, our third on 
Gaines. 











LAST NIGHT, COMPUSERVE TURNED THIS 
COMPUTER INTO A TRAVEL AGENT FOR JENNIE, 

A STOCK ANALYST FOR RALPH, AND NOW, 
IT'S SENDING HERBIE TO ANOTHER GALAXY. 

NO MATTER WHICH COMPUTER 
YOU OWN. WE'LL HELP YOU GET 

THE MOST OUT OF IT. 

If you've got places lo go, 
CompuServe can save you lime and 
money getting there. Just access the 
Official Airline Guide Electro nic 
Edition-for current flight schedules and 
fares. Make reservations th rough our 
on-line travel service. Even charter 
a yacht th rough "Worldwide Exchange:· 

If your money's in the market, 
CompuServe offers a wealth of 

prestigious financial data bases. 
Access Value Line, or Standard and 
Poor's. Get the latest information on 
40,000 stocks, bonds or commodities. 
Then. consult experts like IDS 
or Heinold Commodities. All on line 
with CompuServe. 

Or if, like Herbie, intergalactic 
gamesmanship is your thing. enjoy the 
best in fantasy. adventure, and space 
games. Like MegaWars, the ultimate 
computer conflict. 

To get .all this and more, you'll 

need a computer, a modem and 
CompuServe. CompuServe connects with 
almost any personal computer, terminal, 
or communicating word processor. 
To receive an illustrated guide to 
CompuServe and learn how you can 
subscribe, contact or call: 

CompuServe 
Consumer lnforma!Jon Service 
21 80 Wilson Road. Columbus. Ohio 43228 

800-848-8199 
In Ohio. call 614-457-8650 

An H&R Block Company 



Look what 
for your VIC 20. 



we have in store 



computers handle real numbers. A very small calculation 
error will occur in some instances. 

In your example, the nwnber that is cnlculnted for 
X on the Apple is slightly more than 5 (5.000000002, 
actually) . PRINT X-0 to see t/1is difference after 
RUNning the program . 

Before the Apple prints a value for X, it rounds 
this number to 9 digits and drops trailing zeroes so that 
5.00000000 appears on your screen as 5. Internally, 
the Apple stores this number with greater precision 
(Recall that X was 11ot equal lo Din your example). 

A way to get around this problem is to co11vert 
numeric values to strings a11d then co111pare the strings. 
Jn this ·way, the small calculation error is not seen . In 
your progrn111, line 50 would then rend: 

IF STR$(0) = STR$(X) THEN INVERSE:PRINT"YES": 
GOTO 70 

Promqueen Review: A Manufacturer's 
Reply 
The followi11g comments are excerpted frvm n letter 
received from Stephen Bolger, General Manager of 
Gloucester Co111puter Bus: 

We read the review by Mr . Herman in January's 
COMPUTE! with disappointment. Mr. Herman 
evidently did not consider the Promqueen' s merits 
as a development system,· he merely considered it 
as an EPROM programmer. When a manufactmer 
places his product in the hands of a publication 
for review he places his trust as well that the 
product, if reviewed, be reviewed on the basis of 
its advertizing claims. Unfortunately, the review 
which eventuated does not appear to address, 
much less mention the product's claim to be a 
microproce sor development ystem. Such sys­
tems usuall y start at $5000 and go up steeply from 
there. The Promqueen exists to give ultra low cost 
access to a microprocessor development system. 

Stephen R. Bolger 
General Manager 

Gloucester Computer Bus 

COMPUTE! c11denvors to provide objective reviews. 
While we regret that Mr. Bolger feels tlint his product 
was not thoroughly described, the review was f1111dn-
111e11tnlly positive n11d , we /1elieve, /Jn/n11ced . Further, 
we cannot agree that the Promqueen is the equivalent of 
n $5000 develop111ent syste111, n11d would have done our 
renders and the 111nnufnct11rer n disservice if we had 
cliose11 to review it in that light . 

An Answer To The Restless Atari ROM 
Referring to the letter from Joe Cocuzzo in the 
March 1983 issue about the " Restless Atari ROM," 
I have had a similar problem with my Atari 800. 
After many trips to my authorized service center 
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the problem was still present. 
I believe I know what the problem is. Placing 

cartridges in and out of the machine flexes the 
mother board. As this board flexes, the chips on it 
work loose in their sockets. Eventually intermittent 
failures can occur. 

When the machine starts to misbehave, I 
reseat all of the chips. This corrects the problem 
for about six months, depending on how often 
cartridges are inserted. 

David Fehr 

Apple POKEs 
On the Apple, POKE 1011,0 re-boots on your disk 
when CTRL-RESET is pushed. This can be very 
inconvenient later on when you are in the middle 
of a program. Is there another POKE statement to 
get out of that? · 

A. Welch 

If n vnlueof 157 is POKEd into locatio111011 , this 
feature will be disabled. This was determi11ed by PEEK­
i11g the above location after powering 11p the Apple. 
PEEKi11g n pnrtirn lnr locatio11 /1eforen/ll1 nftern program 
is RUN would work 011 nil co111p11ters which allow 
PEEKi11g and POKEi11g. This is n useful way tu dctcr-
111i11c the default (11or111a/) status of important addresses. 

The New Timex 2000 
In your article on the" ew Home Compulers" 
(March 1983), you wrote about the upcoming 
Timex/Sinclair 2000 computer. 

I own the ZX-81 with T/S 1000 software and 
ZX printer. If I bought the T/S 2000, would I be 
able to use my T/S 1000 software and ZX printer 
with it? 

Adam Schaffer 

Sources at both Timex and Sinclair say that software 
written for the TIS 1000 will, i11 111ost cases, 1w1 011 the 
TIS 2000. However, there could be n problem when 
trn11sferri11g software fro m the TIS 1000 to the TIS 2000. 
At this ti111c, the Ti111ex people intc11d to provide n 
stringy-floppy disk drive for the TIS 2000. They nrc not 
t;et defi11ite about whether there will be n cassette 
player. 

Even if n cassette is 111nrketcd for the TIS 2000, 
there is still so 111e questio11 concerni11g the compatibility 
of the two 1111its. It's possible that n cassette for the TIS 
2000 would load at n diffe re11t speed thn11 tl1e TIS 1000 
cassette, thereby preventing software transfer. Bui 
these peripherals are still in the pln1111i'.1g stng.e, n11.d 
wc' l/ 11 eed to wait to hear 111ore fro m T1111ex!S111cln1r. 

However, the ZX printer is expected lo be fully 
compatible with both 111nchines. 
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Printing Atari Character Sets 
Many of your game programs use a redefined 
character set, but access it by means of a POKE. 
What a headache! Is there any way on the 800 to 
change the ATASCII character set so that it can be 
accessed by PRINT statements? 

Howard Fishman 

It is possible to use strings to hold a redefined character 
set. We prefer the POKE method, however, because it is 
the easier one to type into the computer. Using strings 
would require the entry of quite long strings, fi ll ed with 
strange characters. 

Genealogy 
Recently I attended my first Computer Genealogy 
meeting and saw the program "Roots," used in 
building a family tree. Unfortunately, this pro­
gram is not available for Commodore PETs. 

I'm looking for a comparable program (price 
and capability-wise) that will run on a 32K PET. 
Any suggestions? 

By the way, I noticed Genealogy (tracing 
your family back for generations) and Refunding 
(mailing in box tops and labels for cash, which I 
do) were two items not mentioned in the De­
cember '82 issue "How COMPUTE! Readers Use 
Their Computers" (pg. 30). So there's two more 
to add to that list! 

Rita M. Thrasher 

Tl Monitor Connection 
Can you help me? Our school has recently pur­
chased 8 Texas Instruments TI-99/4A microcom­
puters. Among the 8 donated black and white 
television sets was a Hitachi monitor used with 
an Apple computer. 

Can I hook up the Hitachi monitor to the TI? 
If so, how? 

George S. Ruff 

Tl-99/4A Video Connector 

Although the Tl video output is a color signal, an ac­
ceptable black and white monitor picture can be obtained 
by taking the two signals shown in the figure below to 
the monitor input. The figure shows the video connector 
as you would see it facing the back panel of the Tl-99/4A, 
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or the back side of an easily-obtainable five-pin DIN 
plug which plugs into the connector. Use shielded cable 
with the shielding braid connected to the GROUND 
pin. For the other end of the cable use whatever type of 
plug mates with your monitor's input jack. 

Atari 400 Upgrade 
In your December 1982, Issue 31, someone in­
quired about the flaws in the operating system of 
the 400/800 computers. I have an Atari 400 wit h 
the old operating system. Is there any way for me 
to get the new OS (revision B)? or is there any 
way to upgrade the existing ROM? 

Rocky Boniello 

No officially supported OS upgrade is offered by Atari, 
but you might contact your local Atari Service Repre­
sentative. The ROMs are not on a removable board in 
your 400, so it is even harder to upgrade. 

Understandable POKEs 
I have only had my Commodore 64 for a month, 
and I'm already becoming a fanatic. 

I have a problem which I'm sure others have, 
and I also would like to propose a solution. 

Most BASIC language programs can be fol­
lowed with little difficulty, except for the POKE 
and PEEK statements. Without knowledge of 
each computer, one cannot follow or use the pro­
grams submitted in your magazine. 

My solution is to use REM statements with 
each POKE or PEEK. For example, if I submit ted 
a Commodore 64 program and had a statement 
such as 

110 POKE 53281,1 

many would not understand it. However, 
110 POKE 53281,l:REM .... SET BACKGROUND 

COLOR TO WHITE"'* 

would assist people, since they could then use 
the appropriate commands or memory location to 
accomplish this on their computer! 

Don Hollingsworth 
This sounds like an excell ent idea. Some complicated 
programs use POKEs and PEEKs too often for this to 
be practical. However, many programs PEEK or POKE 
only a few times and such REM statements would be of 
real value to owners of other computers. 

COMPUTE! welcomes questions, comments, or 
solutions to issues raised in this column. Write to: 
Readers' Feedback, COMPUTE! Magazine, P.O. 
Box 5406, Greensboro, NC 27403. COMPUTE! 
reserves the right to edit or abridge published 
�~�~�- Q 



WHAT MAGA?INE 
fAMILY GROWS UP 

WITH THE 
�~�O�D�O�R�E� 

"\C 20""AN D 64'1 

Our newest magazine, COMPUTE!' s Gazette for CommOdore, is written for 
the beginning consumer of personal computing. Each monthly issue will bring 
you interesting features, exciting news, intriguing new products, and more. 

You'll find software news, best seller rankings in the recreational and educa .. 
tional areas, and interviews, overviews, and industry views. 

Tutorials for beginners, advanced games for non .. programmers, and intro .. 
ductory help for fledgling computer users. 

And best of all yo\l'llstill find COMPUTE!, our monthly resource and appli­
cations magazine for intermediate and advanced users. 

COMPUTE!' s Gazette for Commodore and COMPUTE!. We won't out .. 
grow you •.. we'll grow with you. 

lYse the attached �w�s�r�~�r�d� or calt:r oll Free 8QQ .. 334 .. '0868 today to reserve 
your premiere issue of COMPUTE!' s Gazette for Commodore. 

12 monthly issues, Charter Subscription Price $15 US, $20 US in Canada, 
elsewhere, Air Mail, $45 US. 
Other man arin independenuupplierof quality.Products regaiding <::oounodote, VIC20, andCommodore64 are trademarb of 
the Comrnocfme,peaonal C01_!1PU1er systenis. COMPUlll Publications Qimmodore Businea Machines, JnC.. andfor Commodore 
is in no way associated with c.ommocke Business Machines. Inc. Electronics limited. 



Computers And Society 
David D Thornburg. Assoc1ole Edito r 

Androids And Robots 
Tlte min stopped falling as soon as he pulled 
his car into the parking lot at Polaris 
Astronautics. He was an hour early for his 
appointment, but his host had told him to 
come early for a plant four. As soon as he 
checked in with the receptionist, he was 
greeted by his "tour guide." 

" Hello, Or. Calder. We at Polaris are 
glad you could visit today. I will conduct you 
on a guided tour prior to your meeting with 
Or. Clevis in the propulsion /aborntory. My 
11n111e is 80-3, but most people call me 
Bothrey. I have been trained to recognize 
your voice, so if you have any questions, 
please don't hesitate to ask me to help you." 

fan Calder looked at Bothrey as he (or it) 
wandered (or wobbled) down the hall. He 
knew of recent advances in android design, 
but he hadn't expected to find an android 
working as a tour guide. As the tour pro­
gressed, he thought about all the time he had 
wasted at his company by personally escorting 
dignitaries 011 a "dog a11d pony show." The 
111ore he thought about it, this was a perfect 
application for androids. What he didn't 
know was that Or. Clevis had even greater 
applications in mind .... 

Is the preceding account fictional? As of this month 
it is, but I believe that by the end of 1983, androids 
like Bothrey will be serving us in capacities similar 
to the one mentioned. To understand why I can 
make this prediction, we need to first understand 
what an android is and how it differs from its 
robot cousins. Next, we will explore some of the 
advances that are needed to make creations lik e 
Bothrey possible. 

Robots, the topic of last month's column, are 
mechanical devices that are controlled by external 
computers. For example, the Androbot robot, 
TOPO, is controlled by an external computer such 
as an Apple II using a language such as Logo. 
Androids, on the other hand, are totally self­
contained. The distinction I make between robots 
and androids is that an android not only has a 
self-contained computer, but it is able to adapt its 
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programs on the basis of information it receives 
from its sensors. Because this field has only re­
cently crossed the boundary from fiction to reality, 
there is no universally accepted definition of these 
terms. In this column, I will use the word android 
to refer to a mobile, self-adapting computer 
system. 

Adaptable Androids 
Do commercially available androids exist today? 
The answer to this question is "Yes." Both 
the Heath HER0-1 and the Androbot B.O.B. 
(meaning Brains On Board) are androids by my 
definition. They both have sensors that convey 
information from the outside world and can be 
programmed to use this information to adapt to 
their environments. 

What kinds of things can an android do today? 
Since I am most familiar with B.O.B., I will outline 
its characteristics. B.O.B. is equipped with five 
ultrasonic sensors (of the type found on Polaroid 
cameras) and two infrared sensors. The ultrasonic 
sensors allow the android to create a map of its 
environment and to note the location of objects 
such as chairs, tables, sofas, people, walls, etc. If 
B.O.B. had ultrasonic sensors alone, it wouldn't 
be able to distinguish between people and inani­
mate objects. The infrared sensors provide the 
extra data needed to help identify the existence 
and location of humans. Unfortunately, B.O.B.'s 
infrared sensors can also identify other warm 
objects such as fireplaces. While B.O.B. 's vision is 
quite limit ed at this time, one can expect androids 
to have more sophisticated image-processing 
equipment in the future. 

Because of the complexity of its mapping and 
moving task , B.O.B. is controlled by three 16-bit 
microprocessors. One of B.0.B.'s early tasks was 
to seek out humans and engage them in conver­
sation, tell jokes, and follow people as they 
moved. The nature of B.O.B.'s tasks is deter­
mined, of course, by the software it runs. 

The software to control an android must be 
quite sophisticated. Rather than programming 
the device to perform specific well-defined tasks, 
the programmer must make the android exhibit 
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certain behaviors w hen it encounters certain situ­
ations. To be truly flexibl e, an android should be 
ahle to pick and choose among several options, 
based on prior experience with a given situation. 
If it is provided w ith enough strategies, an android 
can make note of which strategies work in which 
situations, and dynamically adapt its programs to 
favor the use of these appropriate strategies. In 
humans we call this " learning fr om experience." 

Asimov's Three Laws 
If we accept that such program environments can 
be built, what basic behaviors should an android 
exhibit? In the 1940's Isaac Asimov developed the 
famous " Three Laws." (He wrote a guest editorial 
on this topic that appeared in the November 1981 
issue of COMPUTE! .) While Asimov uses the 
word robot to describe what J have been calling an 
android, these laws are useful for both types of 
devices: 

1. A robot may not injure a human being, or, 
through inaction, all ow a human being to 
come to harm. 
2. A robot must obey the orders given it by 
human beings except w here such orders 
would conflict with the First Law. 
3. A robot must protect its own existence as 
long as such protection does not conflict with 
the First or Second Law. 

(from/, Ro/mt, ·1950) 

How can androids be programmed to obey 
these laws? Keeping in mind the relatively early 
state of development at this time, one can still see 
where these laws have been incorporated into 
android behavior. 

First Law behavior can take many fo rms. In 
androids such as B.O.B., it requires that the device 
not run into people. When approaching a human 
being, B.0.B. automaticall y stops a foot or so 
away and can be programmed to keep its distance 
from someone, even if the person is moving. 

The fir st part of the Second Law is the goal of 
every programmer. Who among us hasn't w ished 
for a computer command call ed DWlM (Do What 
I Mean)? Having an android obey its user's in­
structions is essential if these devices are to serve 
any practical purpose. 

As for the first part of the Third Law, androids 
can be provided with an ultrasonic sensor that 
looks down towards the floor at a 45 degree angle. 
Through use of this sensor, the android can avoid 
open elevator shafts, staircases, and other danger­
ous situations that would gum up the drive 
mechanism. 

Whil e it is easy to see how android designers 
can incorporate at least parts of the Three Laws 
into their device's behavior, there are portions of 
the Second and Third Law that w ill prove to be 
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quite chall enging. These parts require that one 
law be obeyed unles the resultant behavior cause 
it to come into conflict with an earlier law. It is 
interesting to note that many of Asimov's robot 
stories center on confl ict ari sing from this hierar­
chical structure of the Three Laws. For those of us 
working with the nonfiction aspects of these de­
vi ces, these laws give us much to think about. 

Robot Personality 
It is quite important that a programmer choose an 
appropriate language w hen modeling robot be­
havior. Fortunately, languages such as Logo and 
LISP provide an excell ent lin guistic environment 
for this appli cation. These languages are extensibl e 
li st-processing environments that can be used to 
create adaptive programs. 

Rather than work with an android directl y, it 
is easier for a designer to develop android-control 
programs using a remotely controll ed robot driven 
by a separate computer. In fact, much work in 
this fi eld can be done with no robot at all! Powerful 
versions of Logo (such as those fo r the Apple II 
and DR Logo for the IBM PC) provide the li st­
processing environment as well as a "screen 
robot" call ed the turtle. Various obstCJcles can be 
programmed to appear on the screen, and the 
turtle can be made to move in response to an adap­
tive control program. One can monitor the robot's 
behavior just by watching what happens on the 
display. 

Of course, the real fun comes when Cl set of 
programmed behaviors is tried on a real robot. 
Some of the fu nniest things T have seen have come 
from watching an android behave "strangely." 
How do you respond, for example, to an android 
that moves partway down an otherwi se empty 
hallw ay, stops, turns to face a blank wall , and 
starts talking to it? And robot founder Nolan 
Bushnell has suggested that robot personalit y is 
actuall y a collection of program bugs. 

While androids for the consumer market are 
just now a reality, one might well ask how they 
will be used . Fortunately, we have over 40 years 
of science fiction stories to help answer these ques­
ti on . Androids can be used for tasks as diver e 
as helping with the grocery shopping, " watching" 
the children for a few hours, greeting guests, pa­
trollin g the house at night - the li st is endless. 

It is important that we all become suffi ciently 
familiar with the capabiliti es and limit <1tions of 
androids and robots to be able to use them effec­
ti vely . Far from being menacing machines that 
deprive people of their li velihood, domestic robots 
and androids have the potential to enhance our 
liv es in many ways. The extent to w hich they do 
rests largely with us, for we wi ll write the programs 
that will shape the "behavior" and " personalities" 
of these creations. © 
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THE BEGINNER'S PAGE 
Richard Mansfield. Senior Ed itor 

This month we'll continue with our overview of the 
major categories of personal computer programs. 

Artificial Worlds 
A simulation is a dynamic model of something, a 
special kind of imitation of reality. Movies imitate 
images and sounds, but they aren't really simula­
tions because the events are laid out in a pre­
determined sequence. No matter how many times 
you see Star Wars, the princess is always captured 
and taken to the Deathstar. If you had a Star Wars 
simulation, events would be unpredictable- you 
might be able to rescue her and even lead the 
Rebel Alliance to a final victory. 

Simulations, then, are full of variables, events 
that can change. And computers are ideal tools 
for constructing webs of interrelated, fast-acting 
variables. 

"Spreadsheet" programs, lik e the popular 
VisiCalc financial simulator, allow you to make up 
lists of related items and then create interrelation­
ships between the items. For example, you could 
enter all your normal expenses and link them to 
your income (as a percent of it) . Then you could 
give yourself a simulated "raise" in the model by 
just typing over the previous income figure. All 
of the related items would then adjust, changing 
to respond to the new amount of income. It' s like 
a spider web hit by a drop of water: some items 
change, some stay put. But by touching one part 
of the web, you can send vibrations throughout 
the whole structure. Like reality, a single action 
can cause multiple effects, and then these new 
changes can, in turn, cause further changes. 

As the price of computer memory continues 
to fall, we will be able to create or buy simulations 
of ever-increasing delicacy. When you have 
enough interrelated events, you've built a world . 
ln fact, many of the popular computer "adven­
ture" games (where you explore a forest, a castle, 
or a cave, looking for treasure) are just such world 
simulations. Modelling will likely be a major com­
puter application in the future. A simulation of 
sufficient complexity would be indistinguishable 
from reality. 

Languages 
Languages are another major category of personal 
computer programs, but many people don't 
realize that languages are, themselves, programs. 
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They're large, but they are programs. 
Most versions of BASIC use up about 8K 

(roughly 8,000 bytes) of the computer's memory. 
Another 8K is devoted to the "Operating System" 
which looks after such things as communication 
with peripherals like printers, video management, 
and so forth. 

You use a computer language whenever you 
need to communicate with a computer (this com­
municating is usually called programming). Lan­
guages like BASIC are programs to help you write 
other programs. There are dozens of languages 
you could try, but BASIC is by far the most popular 
and is available on almost every home computer. 
In fact, it's usually built into the computer so that 
when you turn it on, BASIC is waiting for your 
instructions. 

There are other languages, though, and each 
has its own attributes and uses. Languages do 
differ: some are better suited to specific tasks than 
others. For example, Pascal is often favored by 
teachers because it emphasizes certain standar­
dized rules of program writing. Machine language 
is the fastest-running language. BASIC is probably 
the easiest to learn. Forth is faster than BASIC and 
can be the language of choice for certain game, 
graphics, or music programming. PILOT and Logo 
are popular introductory languages for children, 
but Logo can also be a powerful tool in the hands 
of advanced programmers. Languages like FOR­
TRAN and COBOL have been popular in the larger 
machines called mainframe or minicomputers. 

Special Interests 
Many programmers begin to speciali ze after a 
while. You might focus on writing games or 
graphics programs, and find that BASIC doesn't 
serve your needs as well as another language 
would. 

Once you know BASIC fair ly well, moving 
on to learn a new language is simplified. There 
are some underlyin g concepts such as loops, vari­
ables, and IF/THEN structure which are common 
to all computer languages. After you've grasped 
several of these main ideas, you'll quickly pick 
them up when you come upon them in a new 
language. 

The Beginner's Page 
COMPUTE! Magazine 
P.O. Box 5406 
Greensboro, NC 27403 
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Sadly, many personal computers will become tomorrow's 
funk In the oNic. The SV-3/B is one that wlll not. Because os 
you gel beNer, II ge ts beNer. II does so because of its 
capob/l/ty and expondab//ity-bolh far beyond those of 
any other affordable computer . 

CAPABILITY. The SV·31B isn 't just mare copoble. It's much 
more capable. No other computer al even twice the price 
combines all these extraordinary features: 32K ROM 
expandable lo 96K; 32K RAM expandable lo 144K; 
Extended Mlcrosoff Basic (lhe industry standard): even 
Standard CP/M BO-column capablllty so you can 
Immediately ut/l/ze over 10,000 ex/sling so1twc:re 
programs. The SV·31B also has a unique bultl·lnjoysllck/ 
cursor control-an Immeasurably useful feature when II 
comes to playing your favor/le video game. 

EXPANDABILITY. As you become more and more skillful 
with computers. you 'II love how the SV·3 I B '"stre tches '" lo 
meet your demands (and actually leads you In lasclna llng, 
new directions). For one thing. all eleven of our lmporlanl 
peripherals are oval/able Immediately. With most o ther 
models. you have to wall months. Far another, the SV-3/B is 
beautifully designed to interlace with new opllans as they 
become ava ilable. 

AFFORDABILfTY. The SV-31B is not only emlnenrty afford· 
oble, it's the first true bargain of the computer age/ Besides 
home budgeting, business applicallons, word processing, 
programming and self·teoch/ng. lhe SV·31B is the best 
entertainment value In town. Nor only can you use II with 
your TV lo play hundreds of different video games. you 
can also use your SV·31B with a TV as a drawing lab/el or 
music synthesizer. In p lay. os In work, the SV-318 will 
continua lly expand to meet your polenr1al. 

Whether you·re just weNing your toes In computers. or 
fully as ail on the waters. lhe SV-3 IB is a computer that will 
serve you for many. many years. You see. we belleve lhal 
even In the computer age, you don 'I become an object of 
real value unless you 're around for a while. 



Questions Beginners Ask 
Tom R. Halfhill. Features Editor 

Are you thi11ki11g about buyi11g a computer for the fir st 
time, but don't know n11ythi11g about co1J1puters? Or 
maybe you just purchased a co1J1p11ter a11d are still a bit 
baffled. Each month in this colu11111, COMPUTE! will 
tackle some questio11s that we are asked by begi1111ers. 

Q When the new Atari 1200XL computer was 
announced a few months ago, Atari said it 

would be "software compatible" with the older 
Atari 400 and 800 models. Doesn't this mean that 
software which worked on the 400/800 should 
also work on the 1200XL? Then why won't certain 
cartridges for the 400/800 fit into the 1200XL's 
cartridge slot? 

ATo be fair, this isn't A tari's fault. But before 
we get to the cartridge question, let's define 

exactly what is meant by "software compatible," 
since this question is coming up frequently, too. 
And this definition applies to all computers, not 
just Ataris. . 

Atari 400/800 software is upward co111patible 
with the new 1200XL. This means that programs 
written properly for the 400/800 also w ill run on 
the 1200XL - although the reverse is not neces­
sarily true. If a program is specifically written to 
take advantage of the 1200XL's special features 
(such as the HELP or special function keys, or the 
64K of memory), it probably won't work on the 
400/800 unless adjustments are made. 

But note that we said "properly written" 
software. Some programmers take shortcuts 
which can cause compatibility problems. Usually 
these shortcuts involve what are known as "i ll egal 
calls" to the computer's operati11g system. The 
operating system is a built-in program in all com­
puters which does routine "housekeeping" tasks 
necessary to a computer's operation. Machine 
language programmers sometimes "call" routines 
built into the operating system to save themselves 
the trouble of writing similar routines. This is 
perfectly okay, except that these calls must adhere 
to certain rules to insure that the program will 
work on all future versions of the operating 
system. Atari's operating system manuals state 
that if these rules are obeyed, future compatibility 
is assured. 
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That's why some machine language programs 
won't run on all versions of Ataris - the pro­
grammer took an unauthorized shortcut. Several 
popular commercial games were affected in this 
way when Atari revised the 400/800 operating 
system about a year ago. Late-model 400/800s 
have a "Revision B" operating system which fixes 
a few bugs in the old one. The changes were subtle, 
but some programs which depended on the old 
operating system were rendered unworkable. 

The 1200XL has a somewhat different oper­
ating system than the 400/800. Among other 
things, it includes the 1200XL' s built-in diagnos­
tics. Machine language programs for the 400/800 
which call the operating system properly should 
have no trouble running on the new computer. 

Now, as for the cartridges: it's true that some 
Atari 400/800 cartridges made by independent 
software companies will not fit the 1200XL's slot. 
However, all cartridges made by Atari do fit. The 
slots are identical, except that the 1200XL has less 
room around the opening (the 1200XL's slot is 
external, while the 400/800 slot is beneath the 
front hatch). Some independent software com­
panies made their cartridges oversized, which is 
why they won't fit a new slot. 

Probably these companies will issue new 
versions to fit the 1200XL. If you recently bought 
an oversized cartridge for a 1200XL, you may be 
able to exchange it. If you can't, the only solution 
is to take apart the cartridge. The "cartridge" is 
really just a protective plastic housing around a 
small circuit board. One screw or some glue 
usually holds it together. When the housing is 
removed, the board can be plugged into the slot. 
But do this only as a last resort, because it involves 
two dangers: (1) Exposed circuit boards are deli­
cate and easily damaged by mishandling, and (2) 
if you accidentally manage to plug in the board 
upside-down, the board can be ruined. If you 
take apart a cartridge, we recommend clearly 
marking which side goes up (or forward in a 400/ 
800), and fashioning some sort of protective 
cover out of cardboard or a flexible plastic cassette 
tape box. 

Q I heard that Commodore recently intro­
duced a new model computer called the 

"VIC-21," and that it is already being sold in 





some cities. What is the VIC-21? Why didn't we 
read about i t ahead of time? 

A Not to worry, we didn't let you down. There 
is reall y no such thing as a VIC-21 - even 

though a store in Boston started sell ing them a 
few months ago. 

Confused? So were a lot of Bostonians. What 
happened is that a store began advertising a sale 
on the "V.IC-21," which was reall y just an ordinary 
VI C-20 with a 16K memory expansion cartri dge 
included. The package sold for about $200. As a 
promotion, the store pasted stickers on the boxes 
w hich said "VTC-21" - apparently derived from 
the sum of 16K plus the VIC's bui lt-in SK of mem­
ory . When people started call ing competing stores 
and Commodore about the "new computer," 
Commodore immediately disavowed any connec­
tion with the promotion. Although i t has been 
hinted that someday Commodore may upgrade 
the standard VI C, possibl y with 16K, no such 
plans have been announced. 

- THE WORLD'S FINEST 
• Data media for all microcomputers 

• Used nationwide by software 
manufacturers, hobbyists, schools and businesses 

•Premium 5-screw shell with leader lits all standard recorders 
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$295 EAOt 
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Professional Word Processor at a Breakthrough Price 
PaperClip"" performs all 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. 

Call or write for the 
store nearest you. 

�B�A�T�T�E�A�~�E�5� 
�~�f�l�C�L�L�I�D�E�D� 
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 suppli ed to 
take the best advantage of the printer at 
hand. 13) French and Math technical 

character sets 
available. 



TWILIGHT OF THE 
COMPUTER HACKER 

Fred D'lgnazio, author of the popular COMPUTE! 
column, "The World Inside The Computer," begins a 
second column this month called "On The Road." He 
·will h'avel around the country visiting user groups, 
workshops, seminars, conventions, or anywhere else 
computers are having an impact on even;day life. 

This month I begin a new column. 
My assignment: To go on the road, living the 

life of a carefree wanderer; to seek out computers 
and people; to write about the good things or the 
bad things - whatever I find. 

The Twilight Of The Hacker 
My first journeys as a gypsy computer reporter 
were brief and confined to my home city of 
Roanoke. 

The first place I visited was the monthly meet­
ing of the Roanoke Area Computer Enthusiasts 
(RACE). The meeting was held on a weekday 
evening in the Roanoke Valley Science Museum. 
I went to the meeting with great enthusiasm be­
cause several members planned to demonstrate a 
full-blown VIC-20 system (it occupied almost half 
the table). I especially wanted to see the demon­
stration because I will soon be writing a " kids and 
computers" column on the VIC-20 (and Commo­
dore 64) in the new COMPUTE!'s Gazette for 
Commodore magazine. 

The VIC-20 demonstration went fine. And 
we were also treated to a detailed description of 
�~ �C�E�'�s� current project-a homebrew computer 
modem. But what really impressed me was the 
club itself and the people who formed it . The club 
was small, old, almost exclusively male, and made 
up of computer hackers, people who enjoy rolling 
up their sleeves and diving into the bits, bytes, 
chips, and circuit boards that make up the average 
computer. 
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The evening was solid technically, and the 
people were all very nice, but I left the meeting 
feeling a little drained and lethargic. The club 
members called themselves "enthusiasts," but 
where was their enthusiasm? 

Computer "hackers" were the pioneers of 
microcomputing. They were the enthusiasts - the 
zealots, even - who got this industry started, in 
the 1960s and the 1970s. Now we're in the mid-
1980s, and what has happened to the hackers? 
They' re the computer elders who are being shoved 
aside by a stampeding horde of new personal 
computer users who seem to share �~�o�n�e� of their 
characteristics. 

Enter The Computer Humanists 
What are these new personal computer users like? 

To find out, I went to two recent events - the 
Computer Faire the following Saturday and Sun­
day at the science museum; and the "Computers 
in the Schools" conference at Hollins College, 
just outside Roanoke. 

The best way to describe the new personal 
computer users is to say that they are the kind of 
crowd you'd find at a Roanoke bowling alley on a 
Friday night-only more diverse. There are a lot 
of them. And they are young, old, and in between. 
There are lots of women and lots of kids. 

The new personal computer users talk funny, 
almost like regular people. You don't hear a lot 
about bits and bytes. Instead, you hear about 
computer model numbers. And computer com­
ponents. And computer software. Most of the 
discussion centers on who has what piece of new 
software for which machine, and how it's the 
"neatest thing you've ever seen." 

Another thing that distinguishes this new 
group from the old-line hackers is their energy. 
Everyone is so excited. Parents are excited about 
bringing all the new educational programs into 
their homes. Kids are excited about the games. 



-:---:-. ....;., �-�:�:�~� . �~� ,;;_ 
�,�,�,�.�.�,�-�' �f�~�-�-�~�_�;�J�.�, �. �I�~� 

�-�·�~� .. �~ �~� 

�~ �- �~ �:�=�~�=�~�t�.�:�_� 
'( ..... - f :· ,.. • - ' - - . -

-·. _,. 

; : �~�.�-�:�:�.�.�:� ---=-- -.:-=-?- -

.. �_�~� 

�'�. �~�~� �. �~ �o�/�~�~� 
�"�'�!�> �"�'�.�:�'�'�~�{�.� 

a �~�·� " ' a \: C 

.. 

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 a personal finance statement. 
So you know exactly where you stand 
financially every day of the year. It wil l even 
print your checks, automatically. 

Not only that, The Home Accountant"' 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. 

•Tue Home Accountant"' is available for the 
Apple 11/IB/v\ Personal Computer/Atari 400/ 
800 Computers/Osborne/TRS 80 Model Ill / 
Commodore VIC 64.The actual budget 
capacities w ill vary w ith each computer. 
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