












September 1984 Vol. 6, No. 9 

FEATURES 
37 The Educational Software Explosion .. .. ... . ..... . .... . .... . . ... . . Kathy Yoko! 
44 The Latest In Learning: New Trends In Educational Computing . . . . . . Selby Bateman 
52 Choosing The Best Educational Software . . . . . . . Selby Bateman and Sharon Darling 

EDUCATION AND RECREATION 
58 The Tester . . .. . . ... ... ..... .. .... . .. . . .. . ....... .... . . .... . Joseph Kattan 
72 Missile Moth ... .. ...... . .. ... .. ... . ..... . . . ..... . . . .. .. . . ... Garry S. Wick 
91 Lightsover . . ......... ..... . .. . .. . . ... . .. .. ... . . . .. . . .. . ..... . John Rhees 

REVIEWS 
106 Exodus: Ultimo ///For Commodore 64 .. . .. ... . ........... . . .. David K. Peacock 
109 The Seven Cities Of Gold . .. ...... ... . . . . . .... . .. ... ... ... . . Jomes V. Trunzo 
111 Word Flyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Steve Hudson 

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

10 Readers’ Feedback . . ... . ....... . ....... . The Editors and Readers of COMPUTE! 
24 Computers And Society: 

Discovery-Based Learning And Teenagers . .... .. .. . ...... . David D. Thornburg 
30 Questions Beginners Ask ........ .... .... . ...... .. . . . .. ... . .. .. Tom R. Halfhill 
33 The Beginner’s Page: ROM And RAM . . . . . . . . . . . . . . . . . . . . . . . . . . . Robert Alonso 

102 The World Inside The Computer: Build A Computer In Your Mind .... . Fred D’lgnozio 
122 Learning With Computers: Aids For The Blind . . . . . . . . . . . . . . . . . . Glenn M. Kleiman 
125 INSIGHT: Atari ...... . ............. . . .. ... . . . .. . .. . .. . ... . ... .. Bill Wilkinson 
134 Machine Language: Moth And Tables ...... ... .. .. . . .... . . ... .. Jim Butterfield 
138 Programming The Tl : Writing An Educational Program . . ... . . . .. . .... . . C . Regena 
142 64 Explorer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lorry Isaacs 

THE JOURNAL 
114 Lightning Sort .. . . . ... .. .... . . . . . . . . . .. . . . . . . .. .. .. ... ....... Russ Gaspard �
116 Atari Bubble And Bulldozer Sorting . ... . ..... .. ...... ... .... Christine C. Genet �
130 Commodore Autoboot . ........ . .. . . .. . . .... . .. . .. .. ..... . . David W. Mortin �
131 Atari Paddle Fixer . . . ........ .. ........ . . ... .. . .. . . .. . .. . . .. . William Griner �
132 Apple Editing Hints ..... .. . .. ....... . . .. .. . . . . ........... .. ... Patrick Moyer �
136 Commodore Disk Pattern Matching, Port l . . . . . . . . . . . . . . . . . . . . . . Jim Butterfield �
146 SYSound .. . ........ ... .. . ... .. ... .... . .... . ... .. . .. .. . .. .. . .. Mike Steed �
148 Musical Tl Keyboard ... .. .. . . . . . . . . ... . . ... . .. . . . ........ Randol J. Reifsnider �

68 A Beginner’s Gulde To Typing In Programs �
NOTE: See page 69�69 How To Type COMPUTEl’s Programs 
before typing In

70 The Automatic Proofreader For VIC, 64, And Atari progrcsns. 
150 CAPUTEI Modifications Or Correcttons To Previous Articles 
151 Tiny MLX: Machine Language Entry Program For Unexpanded VIC-20 
152 MLX: Machine Language Entry Program For VIC-20 
159 Product Mart 
160 Advertisers Index 

TOLL FREE Subscription Order Line , 
800-334-0868 (In NC 919-275-9809) 

GUIDE TO ARTICLES 
AND PROGRAMS 

64/V/P/AP/C/AD/IBM/Tl 
AT/V/64/TI/AP/PC/PCjr 

64/V/AT/PC/PCjr 

64 
AT/64 
AT/64 

� 
� 

� 

AT
� 
Tl 
64 

V/64/PC/PCjr/AT/AP �
AT �

V/64 �
AT �
AP �

P/V/64 �
64 �
Tl �

AP Apple AT Atari. P PET/ 
CBM. VVIC-20. C Radio 
Shack Color Computer. 64 
Commodore 64, TS Timex/ 
Sinclair, TI Texas Instru›
ments, PCJr IBM PCjr, PC 
IBM PC, AD Coleco Adam, 
"All or several of the above. 

COMPUTI:! The Journal for Progressive Computing (USPS: 537250) is published month ly by 
COMPUTE! Publications, Inc., P.O. Box 5406, Greensboro, NC 27403 USA. Phone: (919) 275-9809. 
Ed1tonal Offices are located at 324 West Wendover Avenue, Greensboro, NC 27408. Domestic 
Subscriptions: 12 issues, 524. Send subscription orders or change of address (P.O . form 3579) to 

One of the ABC Publishing Companies: COMPUTE! Magazjne, P.O. Box 914, Farmingdale, NY 11737. Second class postage paid at 
ABC Publishing, President, Robert G. Burton Greensboro, NC 27403 and additional mailing offices. Entire conten ts copyright ' 1984 by COMPUTE! 
1330 Avenue of the Americas. New Yor’<. New York 10019 Publications, Inc. All rights reserved, ISSN 0194-357X. 



EDITOR’S NOTES �

We recently received a letter 
from a long-time subscriber that 
thoughtfully raises some con­
cerns about the present compo­
sition of COMPUTE!. It is 
excerpted and addressed here . 

"Dear Mr. Lock, 
I felt compelled to write to you to 
express my feelings about the dis­
appointing changes which have 
been coming over my once favorite 
magazine, COMPUTE!. I have been 
reading COMPUTE! since January 
1981 and have a subscription 
which is paid through August 1985. 

In recent months, since January 
1984, you have been 'spread too 
thin ' by attempting to cover so 
many types of computers that I feel 
none have been done adequately. 
The technical content of the maga­
zine, for the Commodore comput­
ers, and computer use in the home, 
is what had interested me the most, 
and the quantity and the quality 
have dwindled so much . . . ". 

Our reader goes on to dis­
cuss concerns in specific about 
the breadth of our articles, and 
the size of our columns. We 
thought this presented a good 
opportunity to address these 
concerns and hopefully explain 
some of what we see happening 
from here, and where it will 
take us. 

The Case Of The 
Dwindling Magazine 
In December of 1983, COMPUTE! 
had 392 pages. This issue, Sep­
tember 1984, has 160. The De­
cember issue had 215 pages of 
advertising; this issue has 60.5. 
During the course of 1984, 
we've seen a massive shakeout, 
not unexpected of course, in the 
industry. Where there once was 
an advertiser base of thousands 

6 COMPt1TEI September 1984 

of companies, there is now an 
advertiser base measured in the 
hundreds. All well and good, 
you may say, but is it really a 
problem or concern for you, the 
readers? In the sense that we 
must attend to some economic 
realities in planning and pub­
lishing our magazines, the an­
swer is yes. Do we subjugate 
our concerns to formula? No, 
absolutely not. 

A typical rule of thumb for 
the publishing business is a 
50/50 advertising mix. As size 
increases, this ratio gives over to 
an increased percentage of ad­
vertising. In our case, the 
December 1983 issue of COM­
PUTE! was over 55 percent ad­
vertising. The September issue, 
by rule of thumb, should be at 
most 128 pages. Given the over­
head we carry in fixed page 
content (i.e., everything from 
columns to MLX), this was not 
acceptable. The result is that our 
editorial percentage in this issue 
approaches 65 percent. 

The Future 
Certainly all of this makes 
sense, but it still doesn't solve 
the problem/question at hand: 
more content. What else can we 
do? We're working on it. In our 
"fixed overhead" areas, we're 
whittling down column sizes. 
We're trying to expand the 
scope of some columns so 
they're more useful to more of 
you. And we're evaluating all of 
our columns with an eye toward 
further reductions. 

One of your complaints, in 
essence, is that some of the 
"meat" of our content is dimin­
ished. Upon reflection, I think 
that's an offshoot of our at­

tempts to provide continued 
breadth. We probably have a 
tendency to run shorter articles 
to enhance variety. The unfortu­
nate by-product of this is that 
some of the more technical, 
lengthy articles are bypassed. 
This we can address immedi­
ately, and we will begin to do 
so with our October issue. We 
would welcome some additional 
input from readers. One sugges­
tion here has been that we start 
to run some of our "fixed' .. ma­
terial on an every-other-issue 
basis . This would mean that 
"Beginner's Guide To Typing In 
Programs," for example, might 
appear on alternate months. We 
are open to your thoughts. Your 
comments? 

Editor In Chief 









READERS’ FEEDBACK �
The Editors and Readers of COMPUTE! 

Automatic Conversions? 
Many of the programs you publish in COMPUTE! 
are for several different microcomputers. Do you 
have utilities that automatically convert a pro­
gram to another type of computer? Are they 
available for sale? 

J.B. Allen 

We call the process of converting a computer pro­
gram to another computer homogenization. Un­
fortunately, we do not have, nor have we seen, any 
utilities that will automatically homogenize a 
program. 

We have a staff of talented programmers that 
manually goes through programs and homogenizes 
them. The process can be a laborious one, particu­
larly with machine language programs which often 
require a byte-by-byte translation . 

Missing Commodore Ribbons 
I am the owner of a Commodore MPS-801 
printer. Until recently, I have had trouble finding 
a replacement ribbon. It seems that the dealers 
selling the printers are not able to get the 
ribbons. 

I have some good news for you to pass on to 
your readers. You can find a replacement ribbon 
at your local Radio Shack store. It is the ribbon 
for the DMP-110 printer, part number 26-1283 . 
This ribbon is identical to the one for the MPS­
801 printer. 

Frank W. Fife 

Many readers have mentioned difficulty locating 
replacement ribbons for the 801. Thanks for the tip. 

Atari Monitor Hookup 
I have ordered a BMC monitor and an Atari 
BOOXL. Very recently, I was told that the Atari is 
designed for use with a standard TV set. How 
can I make the Atari work with the BMC mon­
itor. Will the monitor be totally useless? 

Benedict V. Sulit 

Although optimized for use with a television set, the 
Atari 800XL looks even better on a composite color 
monitor. You can also hook up a black-and-white 
(monochrome) monitor. You'll need a special cable 
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that plugs into the round, five-pin DIN plug on the 
back of your 800XL. For a color monitor, get a cable 
that feeds the chroma (composite video) signal into 
Video In on your monitor. For a monochrome 
screen, you'll get best results using the LUMA (lu­
minance) signal. Some cables bring out all five pins 
to RCA phono jacks. With trial and error you can 
easily find which wire controls which signal. You 
can get a video cable at your local computer store or 
possibly a TV/video store. 

Musical Apples 
I am an Apple Ile user and would like to know 
how to program my computer to make music. 
Can you do it in Applesoft BASIC or do you 
need another language? 

Denny Hays 
It's a fairly simple matter to make elementary 
sounds on the Apple in BASIC. You can tweak the 
speaker by accessing location -16336 (i.e., POKE 
-16336,0) or ring the bell by PRINTing CHR$(7). 
But to do much more than this, you need a short 
machine language (ML) routine. Fortunately, this 
ML routine can be POKEd in from BASIC. 

You can find such an ML routine in an article 
by Blaine Mathieu (COMPUTE!, October and Novem­
ber 1983). The tutorial explains both fundamental 
and complex Apple sound generation. 

More Open Commodore Files 
The "64 Explorer" by Larry Isaacs in the March 
1984 issue concerning the maximum number of 
files which can be open at one time on the 1541 
disk drive caught my interest. I have discovered 
some further information. 

The number of sequential files opened for 
writing can be increased to three if the filename 
is prefixed with a 0:. When this is not the case, 
the drive acts as Isaacs described. 

Since the Disk Operating System was orig­
inally used on a dual disk drive, I always add the 
prefix 0: to any disk operation to insure that it 
will work properly. 

Mitchell S. Comstock 
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Learn more and learn faster. Other 
tutorials just test you; Micro Learn 's 
teach-and-test SAT programs explain 
why your answers are right or wrong. 

They're the next best thing to having a 
personal tutor. With three separate 
programs for math and three for 
English , you can really be ready 
for your exam! 

In the tutorial mode, a wrong answer 
triggers help screens and extra 
practice. (If you answer correctly, you 
can still ask for this extra help.) The 
test mode asks questions without 
giving help. Then the questions you 
missed are given again with help. 

Micro Learn 's SAT programs are a great 
learning aid - and, at only $30 each, a 
great value. You 'll be making a smart 
move by getting them today! 

For Commodore 64, Apple II & lie, 
IBM PC & jr, Atari 800, Adam. 
Suggested retail $30 each. 

Math SAT increases understanding of 
arithmetic, algebra , geometry, ratios, 
probabilities, exponents, square roots , 
fractions, quantitative comparisons , negative 
numbers, least common multipliers, graphs. 

English SAT develops 
the verbal skills of 
vocabulary, reasoning 
and interpretation . 
improves grammar; 
expands knowledge of 
synonyms, antonyms 
and root words; 
s trengthens grasp of 
analogies; increases 
reading comprehension. 
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We write
everything from
fantasy to mystery to science ýction
to high adventure, for everyone from
the ýrst-time adventurer to the most
experienced veteran of our interac-
tive stories.
So ýnd out what it's like to get

inside a story. Get one from
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.. thereôs room for you on
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Ease into interactive ýction
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your first taste of interactive ýction
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And remember The Programmer's Debugging 
Rule: Hardware problems are as obvious as they are 
rare. 

Commodore Plus/ 4 
Since you published the article on the new Com­
modore computers (COMPUTE!, April 1984), I 
have been giving serious thought to purchasing 
one. I will be enrolling in college, and feel that 
the new Commodore 264 would be a good 
choice for my major: electronics. However, I 
have a number of questions about the 264. 

1. I know that the 1541 disk drive works 
with the Commodore 64 and the VJC-20, 
but will it also be compatible with the 264? 
2. How far can I expand the RAM or ROM 
memory in the 264? 
3. Can I buy an Eprom burner for the 264? 
4. Is there any software available for the 
new 264? 
5. Is it possible to increase the baud rate of 
the 1541 disk drive? 

Don Maxwell 
The new Commodore Plus/4 (renamed from the 264) 
has not been released for sale as of this writing. It 
is, however, expected to hit the retail shelves some­
time this fall. 

About the same time, Commodore is planning 
to market a new disk drive, the SFS-481. SF stands 
for super fast because it has an advertised baud 
rate of 1675. However, a 1541 disk drive wilt be 
compatible with the new Plus/4 as well. 

Although the Plus/4 will support (memory) 
bank switching, Commodore has not announced any 
memory expansion for the Plus/4. However, third­
party companies might eventually offer something. 

Regarding EPROM burners, again Commodore 
has no current market plans, but undoubtedly third­
party manufacturers will offer this peripheral. Also, 
there will be software available for the Plus/4. 
There already exists a considerable amount of both 
application and entertainment software. 

As to the baud rate change on the 1541 disk 
drive, a Commodore representative said that the 
baud rate (the speed that information is transmitted 
to or from the disk drive) on the 1541 cannot be 
changed on the drive as is. The current baud rate is 
dictated by the serial port interface on the com­
puter. In other words, no matter how you modify 
the disk drive, the computer will only be able to re­
ceive data at its preprogrammed rate. 

The 1541 's rate can be increased by converting 
it to a parallel interface. But this is a major en­
gineering project, and might prove to be both 
impractical and costly. 

Buying The Right Modem 
I am thinking of buying a modem. Do I need a 
rotary-dial phone, or will modems work with a 
Touch-Tone system? 

Steve Milewski 
Most modems will work with both the Touch-Tone 
and the older rotary phones. Some modems, in fact, 
work on Touch-Tone phones by emulating the ro­
tary system. The Commodore 1650 auto-dial modem 
is one. 

Before buying, however, it's always best to ask 
your dealer, or call the modem manufacturer for 
further information. 

Commodore Service 
I am an electronics repair technician, and own a 
Commodore 64. I cannot find anyone in my area 
who can repair my computer. 

Where can I obtain the technical information 
to service my Commodore computer, and all of 
its related peripheral equipment? 

Gordon Bates 
The addresses and phone numbers of the Com­
modore service centers are as follows: 
1200 Wilson Drive 
West Chester, PA 19380 
(215) 431-9105 

2246 North Palmer Drive 
Schaumburg, II 60195 
(312) 397-0075 

4350 Beltwood Parkway South 
Dallas, TX 75234 
(214) 458-1000 

3330 Scott Blvd. 
Santa Clara, CA 95051 
(408) 727-1130 

Technical information on some of Commodore's 
products is also available. They offer packages 
which include schematics, technical information, 
troubleshooting instructions, etc. For price and 
availability information, contact the parts depart­
ment at the West Chester, PA, address listed above. 

Cassette Filenames And Built-In 
BASIC 
I own an Atari 400 computer. Can you specify a 
filename for the 410 program recorder? Also, 
how do you run a program that asks you to re­
move the BASIC cartridge on the 600XL? Since 
BASIC is built-in, it seems like it might be 
impossible. 

Doug Stevens 
The tape operating system could have been written 
to allow filenames, but since tape access is sequen­
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tial and so slow compared to a disk drive, filenames 
are not especially useful. You can instead use the 
tape counter to find and position programs. Be sure 
to leave plenty of space between programs, since the 
tape counter is not precise, and you could in­
adverten_tly write over a program. 

Some programs require 48K, BK of which is not 
available with a cartridge plugged in. These pro­
grams check for a cartridge and ask you to remove it 
before the program will run. The 600XL has only 
16K, though, so this shouldn't be a problem. In any 
case, you can effectively remove (disable) the built­
in BASIC by holding down the OPTION key while 
you turn on the computer. 

6502/651 O Differences 
I am a relatively new computer owner and I 
want to learn machine language programming. 
As far as I can tell, my Commodore 64 contains a 
6510 chip rather than the more common 6502. 

A phone call to Commodore's corporate of­
fices revealed that the machine language for the 
two chips is not compatible. The Programmer's 
Reference Guide directs all its instructions to the 
6502 processor. 

I am unable to find anything in print on ma­
chine language programming using the 6510. I 
would appreciate it if you could help me out. Are 
the two chips incompatible? If so, can you tell 
me how and where I might learn machine lan­
guage for the 651 O? 

Dean Lind 

Unfortunately, the representative you talked to at 
Commodore was misinformed. The 6502 and the 
6510 microprocessors are compatible. Both use the 
same instruction set (LDA, STA, etc.) and addressing 
format (low byte, high byte). Books on programming 
the 6502 also apply to the 6510. 

The only major differences between the two 
processors are bytes one and two of the 6510. The 
6510 allows you to bank switch memory. 

The Commodore 64 has 20K of ROM, including 
the BASIC interpreter, Kernal, and Input/Output 
control programs. There is also 20K of usable RAM 
memory "underneath" this ROM memory. You can 
switch out the ROM and switch in the RAM mem­
ory by bank selecting blocks of memory. If you 
wished, you could turn your 64 into a computer 
with 64K of usable RAM memory by switching out 
all of the ROMs. However, you would have to sup­
ply your own BASIC interpreter, operating system, 
and I/O control programs. Without these, the com­
puter would simply freeze, and you wouldn't be able 
to write or run BASIC or machine language pro­
grams. For more information on bank selection, re­
fer to your Programmer's Reference Guide. 
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The VIC-20, which is equipped with the 6502 
microprocessor, does not support bank selection of 
ROM/RAM memory. 

A book on 6502 machine language program­
ming will apply to the 6510. You might also want to 
take a look at the "Machine Language for Begin­
ners" column in COMPUTE!'s GAZETTE, our sister 
publication. 

Printer Device Number Changes 
Is it possible to change the device numbers of a 
printer? I want to buy a second printer for my 
computer, but am unsure if I can use both print­
ers at the same time. 

Jacques Poulet 
Usually the device number cannot be altered. It de­
pends on the brand of printer, but most printers 
have no significant internal "intelligence" (no com­
puter assistance inside). You could change the de­
vice number of a disk drive because it can be 
programmed from the computer; it is an intelligent 
device. 

However, some models of printers do allow you 
to change device numbers via a switch on the 
printer itself. The new Commodore MPS 801, for 
example, has a three-position switch that allows you 
to choose between device numbers 4, 5, and 6. And 
some few printers can be software assigned. 

DIM On Commodore 
What happens to the data when it enters a DIM 
statement (array) from an INPUT statement or a 
sequential file? 

I teach computer programming part-time at 
Tulsa Junior College. This is my first semester 
with micros. I have a Commodore 64 and a VIC 
1541 disk drive. In advanced BASIC, sequential 
files are common, and are usually used for search 
and sort routines. When the data is read from 
DATA statements into the arrays, there is no 
problem. The sort or search never stops, but 
when that same data is brought into the arrays 
from a sequential file, the sort or processing 
stops many times, making a 16 to 30 minute pro­
gram run for hours. 

I have written my own sequential file pro­
gram, and later discovered and used the one off 
the demonstration disk that came with the VIC 
1541 disk drive. Both have these stops. I have 
tried about everything. If you could give me a 
clue, I would appreciate it. 

Darrel Henry 
The pauses you see in the program are the result of 
a process called "garbage collection." It's caused by 
moving strings around. 



Shooting down the menac­
ing and constantly multiplying 
Threads isn't easy, but it's onl y 
one of the challenges in this 
official computer game version of 
Anne McCaffrey's famous book 
series. 

Your strategy will be put to 
the test as you try to negotiate all iances with Pern's Lord 
Holders in an attempt to form the most powerful Weyr 
on the planet. Should you take a firm stance or compro­
mise? Will asking a Craftmaster for assistance increase 
your chances for success? Maybe you should invite prospec­
tive allies to a Wedding or even a Dragon Hatching. 
Remember to check the Lord Holders personality traits 

first. It may be critical to your success. 
Numerous screens combine to create truly 

unique and challenging game play. There's even a 
practice screen to sharpen your Thread Fighting 
skills. 

If you liked the books, you'll love the game. 
After all, how often do you get the chance to actually 
fl y a dragon? 

One lo fo ur players, joystick and keyboard 
con/rolled. 

Strategy 6ames tor the Actlon·6ame Player 



Here's what happens: As new strings are cre­
ated, the old ones are not thrown away; they lie 
dead in memory. Eventually, memory fills up and 
the computer has to stop and collect the strings that 
are still live. This takes time; the pauses are quite 
noticeable and can be time-consuming. 

Strings that are completely defined within a 
program-from DATA statements or from an assign­
ment statement such as X$= "HELW"-are used 
straight out of the program where they lie. These 
strings don't need to be collected; as you have 
noted, there's no garbage collection delay when you 
use these. 

For your type of program-sorting and search­
ing-there are two rules that will be very helpful in 
eliminating delays: 

1. Don't move strings. Instead of sorting by 
moving them around from one part of the array to 
another-which creates garbage-use an "index" to 
keep track of where a string belongs within a cer­
tain sequence. (More on this in a moment.) 

2. When you have finished with a string, set it 
to a null string, for example, A$(21)= ’"’. When you 
have disposed of almost all strings this way, and are 
ready to read in another set of strings from disk or 
tape, force a collection by using the FRE function, 
for example, code X = FRE(O). Garbage collection 
will run quickly if you have very few strings left. 
When you read in the next group of strings, they 
will come into the newly liberated memory space. 

To illustrate point 1: Here's a program to sort 
an array of strings. It's a bubble sort, which is not 
very efficient. The point is this: After the strings are 
created, they are never moved. Only the index (A%) 
values move, and they are numbers, not strings, so 
there won't be any garbage. 

90 REM BUBBLE SORT - INDEX DEMO 
100 N=30:DIM A$(100) 
200 REM CREATE RANDOM STRINGS 
210 FOR J=l TON 
220 A$(J) = CHR$(RND(1)*26 + 65)+ CHR$ 

(RND(1)*26+65) 
230 NEXT J 
300 REM: CREATE INDEX 
310 DIM A%(N) 
320 FOR J = l TON 
330 A%(J) = J 
340 NEXT J 
400 REM: SORT INDEX 
410 FOR J=N-1TO1 STEP -1 
420 FOR K=l TO J 
430 REM: GET INDEX FORK, K+ l 
440 X= A%(K) :Y = A%(K + l) 
450 REM: FLIP IF OUT OF ORDER 
460 IF A$(X)>A$(Y) THEN A%(K + l)=X:A%(K)=Y 
470 NEXT K,J 
500 REM: PRINT RESULTS 
510 FOR J = l TON 
520 PRINT A$(A %(J)) 
530 NEXT J 

Study this program to see how the strings are 
sorted, but not moved. 
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There are other rules on how to handle garbage 
collection; the ones above will do the job for your 
application. 

Tl CALL KEY 
I recently acquired a TI-99/4A and wondered if 
you would explain the use of the CALL KEY 
command? 

David Stinchcomb 

The CALL KEY statement has caused confusion for 
many TI users. The KEY subprogram, designed to 
return a single keystroke value, requires three 
parameters: a key unit, a return variable, and a sta­
tus variable. The statement takes the format: 

CALL KEY (n,K,ST) 

where n is the key unit, K is the return variable, 
and ST is the status variable. 

The key unit used in the CALL KEY statement 
determines the keyboard configuration assumed by 
the computer. Six key unit values (0-5), or keyboard 
configurations, are available on the TI-99 / 4A. The 
three key units generally used are 0, 1, and 2. A key 
unit of 0 refers to the console keyboard. Key units 1 
and 2 map the console keyboard as split keyboards 
(a value of 1 to read the left side of the keyboard, a 
value of 2 to read the right), or read the fire buttons 
on joystick 1 and 2, respectively. 

When a CALL KEY statement is executed with 
a key pressed, some value will be assigned to K (in 
our example above). The value given to K will de­
pend on the key pressed and the key unit used in 
the CALL KEY statement. If you use a key unit of 
zero, K will correspond to the ASCII value of the 
key being pressed. For other keyboard configura­
tions, the value of K will vary as noted in the TI 
Cser’s Rderence Guide (pp . II-87 to II-89). Eigh­
teen in K signifies that the fire button was pressed. 

The final parameter used in the CALL KEY 
statement is the status variable (ST). A nonzero 
value returned for ST indicates that a key was being 
pressed when the CALL KEY statement was executed. 

CALL KEY can be used to get a desired re­
sponse from the program user. If you want to test 
for any keystroke (with key unit 0), you would use 
the following two lines: 

10 CALL KEY(O,K,ST) �
20 IF ST = O THEN 10 �

The program repeatedly loops back to line 10 until 
some key is pressed. 

If you want the program to accept only a spe­
cific response from the user, such as Y for "yes," 
you could add these lines: 

5 PRINT "TYPE THE Y KEY" �
30 IF K <>89 THEN 10 �

Until the Y key is pressed, the program will loop 
back to 10. 





r Vic 20™ or Commodore 64™ Computer 
This exciting, new weather package 

our Own Weatherman 
The new HAWS (Home Auto­

matic Weather Stat ion) com­
bines a quality weather sensor 

allows you to learn, monitor, and predict 
the weather using the same equipment as 

the pros. 

Commodore Machine Language 
Clear 
I have been trying to develop a monitor program 
for the VIC-20 and am having a difficult time 
creating a routine to clear the screen. Is there any 
way to clear the screen without getting the 
READY prompt? 

Stan Payne 
There are several ways to clear the screen from ma­
chine language. The easiest way is to assemble the 
following: 

LDA #$93 ;the equivalent of CHR$(147) 
JSR $FFD2 ;print it 

This routine will work on both the VIC and 64. In­
cidentally, you can also use it to home the cursor. 
Just replace the $93 with $13. The hex number 93 is 
the same as the character that clears the screen in 
BASIC and $13 is the same as CHR$(19) which 
homes the cwsor. 

Another way to accomplish the same result is 
to assemble the following: 

JSR $E55F ;clear the screen and home the cursor 
On the 64 the routine is located at a different loca­
tion, thus the coding is different: 

JSR $E544 ; clear and home 
If you just wanted to home the cursor on either ma­
chine you could JSR to $E581 on the VIC or $E566 
on the 64. Although these are two quick, easy ways 

with software to let you track �
weather condi tions inside or �
outside your home. HAWS moni­�
tors weather data including dew �
point, temperature. humid ity, �
and atmospheric pressure; plots �
historical data and graphically �
displays weather trends; deter­�
mines the comfort and chill fac­�
tors to help you dress; HAWS �
even forecasts the weather and �
compares your predictions to �
the local weatherman's. �

HAWS uses the same sensor 

to clear the screen, there is yet another. You could 
write your own routine to clear the screen. The rou­
tine would need to store a $20 at every screen loca­
tion. $20 is the number for a blank character. 

Commodore 1541 Drive Grounding 
Error 
In your May issue you printed a letter from Jay 
Elmore regarding read errors on the 1541 disk 
drive. After buying a drive for my Commodore 
64, I discovered that it was giving me error 23 
and 27. Both are read errors. I returned the drive 
to the dealer and he tested it on a 64 and discov­
ered no problems with it. I took the drive back 
home and carefully read the manual that comes 
with it and discovered that errors 23 and 27 can 
be caused by grounding problems. I checked the 
electrical outlet where the drive was plugged in 
and discovered that the ground plug was not 
properly connected. After fixing this, I haven't 
had any problems with my drive. 

Ron Restivo 
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 
�k�~�n�.� Q 

Ordering Information 
60 countries worldwide. The 
employed by weather services in 

Send $199.95 in check or money order payable to 
HAWS package costs only Vaisala, Inc. Include name. address, telephone num­
$199.95 and includes the sensor, ber, your computer model (VIC 20 or Commodore 64) , 
cassette or floppy disc program, and program preference (tape cassette or floppy disc) . 
15-foot cable with connector for Or call toll free to place your order. 
the computer, and a complete Major cred it cards accepted. 
user's manual. • Dealer inquiries invited . 

Send today or call to ll free to 
order your HAWS package. 1-800-227-3800 ext H-A-W-S 

VIC 20 and Commodore 64 are trademarks of Commodore Electronics Ltd. 

a.earn/Teach Meteorology 
More then a toy or game, 

HAWS provides the first oppor­
tunity to use your computer as a 
data sampler and data analysis 
system for meteorology, allow­
ing the user to interact with 
incoming data to monitor and 
forecast weather conditions. 
HAWS includes an instructive 
software program and a com­
plete user's manual that teaches 
meteorological terms and equa­
tions to allow anyone to quickly 
grasp weather concepts either at 
home or in the classroom. Sim­
ple plug-in components and 
easy hookup also means you 
can free up your computer at 
any t ime for other duties. HAWS 
is a great educational tool for 
anyone. Order today. 

ALA �
VAISALA INC. 
2 TOWER OFFI CE PARK 
WOBURN . MA 01 801 
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Imagine doing all your word processing, 
data processing, graphics and documenta­
t ion on a printer that sells for only $299. You 
can stop imagining! The Axiom GP-550 ­
which offers both draft mode and Near­
Letter-Quality printing - is here. 
IBM-PC Compatible: 

The GP-550 is available with control codes 
and character set that match with IBM-PC 
and all of its "Look Alikes'.' This means 
that your software, including Lotus 1-2-3, 

will work with our GP-550 PC model. 
Direct-Connect to Atari, Apple, Commodore 
and T.I.: 

More good news. Axiom has additional 
models of the GP-550 which include built-in 
interfaces for the most popular personal com­
puters. These "Direct-Connect""' versions of 
the GP-550 will work with your computer 
without additional interface orcable. Just plug 
our printer into your computer and start 
printing. Priced from $319, including interface. 

GP-550CD for VIC:-20/C64 GP-550AT for All Atari GP-550AP for Apple II /li e GP-550TI for 99/4A 

AXIOM CORPORATION �
1014 Griswold Avenue •San Fernando, CA 91340 • Telephone: (818) 365-9521 •TWX: 910-496-1746 �

GP-Series Printers Built for Lasting Quality by SEIKOSHA. I 



Computers And Society �
David D. Thornburg. Associate Edi or 

Discovery-Based Learning �
And Teenagers �

On the Saturday before the Summer Consumer 
Electronics Show in Chicago, I was speaking at a 
Logo workshop in northern California. Much of 
the emphasis in one of my talks was on the im­
portance of discovery-based learning for all ages, 
not just for the child in elementary school. While 
I have been emphasizing this topic in my talks 
for several months, most people seem content to 
let Logo be a tool for the younger computer user. 

Educational Software 
As I drove to the airport to catch my plane to 
Chicago, I wondered if this reluctance to bring 
the power of educational environments like Logo 
to older students was also evident in other 
educational software. After all, the mention of 
educational software usually conjures up visions 
of activities for the younger child. Whether these 
activities are drills associated with a specific sub­
ject or are open-ended activities designed to 
teach problem-solving skills, the fact remains 
that only 2 percent of the current educational 
software appears to be directed to teenagers. 
Some people might argue that, once a child has 
entered the teenage years, educational software 
isn't needed. If a teenager wants to use a com­
puter, why not just let him or her \•vrite 
programs. 

Jn fact, there are several reasons why teen­
agers should have access to good educational 

David Thornburg is an author and speaker who has been 
heavily involved with the personal computer field since 
1978. His main interest is i11 making computers respon­
sive to people's needs. He is the inventor of til e KoalaPad 
graphics tablet and is til e a11thor of nine books apout 
progra111111i11g including Computer Art and Animation: 
A User's Guide to Atari Logo, The KoalaPad Book, 
and Exploring Logo Without a Computer (Addison­
Wesley). His 101 Ways to Use a Macintosh will appear 
soon from Random Ho11se. He has been call ed "an enthu­
siastic advocate for a humanistic co111p11ter revol11tion," 
and his editorial opinions have appeared in COMPUTE! 
since its inception. 

software: 

1. Teenagers are in the process of forming 
career decisions. Controlled exposure to 
computer environments can demonstrate the 
richness of this field in a way that tran­
scends purely recreational applications of 
computers. 

2. For those students who are already in­
terested in computers, computer-based 
instruction in problem-solving methods and . 
the development of programming st) le can 
help these students use computers more 
effectively in their jobs. 

3. Students of all ages benefit from becom­
ing better problem solvers. So much of our 
focus has been on problem-solving software 
for the young (including such excellent pro­
grams as Tlze Factory by Sunburst) that we 
can easily lose sight of the fact that the ac­
quisition of problem-solving skills is im­
portant for learners of all ages. 

To see what can happen to educational software 
for teenagers, we should first look at the other 
two areas ""here these children u e computers­
at home and at the arcade. 

Interactive TV 
As I look at popular computer activities in homes 
and arcades, there seems to be a major distinc­
tion emerging between the two. Arcade software 
has continued its focus on coordination and skil l 
games. As the technology has advanced, these 
games have become more sophisticated. For 
example, several popular games use computer­
controlled video disks. Except for advances in 
technology, however, these games seem to be 
stuck in a niche that one might characterize as 
interactive television. 

Popular home software has taken a different 
approach. The home user is not able to run out 
and buy new technology every three months or 
so, and the challenge has thus been to make the 
existing technology become ever more useful 
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WHO'S GOT 7 NEW BUSINESS SYSTEMS �
FOR ME? TIMEWORKS. �

Here's a series of seven 
easy-to-use Manage­
ment Information Re­
ports flexibly designed to 
accommodate all small 
and medium size busi­
ness accounting require­
ments for Commodore 64• 
computers. 

InventoryManagement I 
SalesAnalysis Management I 
Accounts Receivable Manage­
ment and Invoicing I Accounts Payable 
Management and Checkwriting I Payroll 
Management I Cash Flow Management I 
General Ledger 

I SIJ[ HT Olh' &(TIV!T T 1rri::o1n 
J U°' [ ll.· l."IU 

Pltt T lrt UMBC" L AS .t. (t cu n " ( VD Cu n 1CU cu n &DJ Ofrl t'I A.IH COST l"I ... 
1oo a-1.n oi.11 .. 1u i.. ooo 10. ASO -so 1100 o . Ja u .oo 

• CC OUNT1 "[ ( [!Y • 8 L ( AGING lf[P OJtT 
JU !rt [ 1io • l."I U 

�&� �(�(�O�L �~� �H� OU &S LC AGlJri G •[P Oll!l 
JU trj ( 1.1.· l."I! ! 

V( lrt D- Ill V( t V(UOll! "l&M( >ts C O&T[ CU illllt[Hf THIRT Y Sl •h SIH CT'f' • 

Gll OH P&r ltOll roll PH O[lfIOO Cfrl'.OI NG 1. 1 1.So / U 
JU lll [ ltr. • l."166 

General Overview 
Each system includes: 

A Menu-driven program, sophisticated enough 
to provide complete Management and Product 
information, yet requires no prior computer or 
m::counting knowledge to operate. 

A unique method of creating your own, un­
limited array of reports - easily and quickly. 
YOU select the information you want, and YOU 
determine the sequence of the report column 
headings. 

A program which can be used byitself (stand­
alone), or can be interfaced, one at a time, with 

other TIMEWORKS MANAGE­
MENT INFORMATION pro­
grams into a fully integrated 
accounting system. 

A Manual written in easy-to­
understand, people-friendly 
English, abundantly illustrated 

to provide further clarity 
and eliminate guesswork. 

Password Protection, to 
prevent unauthorized ac­
cess to confidential data. 

Suggested Retail List at 
$59.95 each. 

Customer Support Plan 
Timeworks Telephone Con­

sulting Service is available to 
all users at no charge to support your installation 
and ongoing operations. 

For further details. contact your local Dealer 
or Timeworks, Inc. Choose from a host of 
Commodore 64 programs.Now at your favorite 
dealer. Or. contact Timeworks, P.O. Box 321. 
Deerfield, IL 60015. 312-948-9200 . 

SOFTWARE WITH SUBSTANCE �
-FOR EVERYONE. �

'Registered Trademark of Commodore Computer Systems. c 1983 Tlmeworks. Inc. All rights reserved. 
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Introducing the home HASSLE-FREE 
productivity software WORD PROCESSING.Commodore:M IBM™ and 
Apple™ owners have been Finally there's Creative 
waiting for. Three easy to Writer. A simple word proc­
use, powerful programs essing program anyone can 

start using in just fifteen 
minutes. With Creative 
Writer, editing functions 

I I.t £ 
.......... ,,,.... -

�·� �:�f�~�~� 

< •• --
ing tasks- move blocks of 

similar to the ones found in type, search forward, even 
more expensive programs search and replace- all 
are at your fingertips. with just a few key strokes. 

And best of all, you won't Plus "help" screens are 
have to relearn your com­ always ready to prompt a 
puter's keyboard because all desired function. And one 
cursor control keys work more thing-every Crea­
similar to your com­ tive Writer box comes 

from Creative Software. 
Now you can run low 

cost, full-featured software 
that performs the most sought 
after functions. 

Creative Writer:M Crea­
tive Filer:M And Creative 
�C�a�l�c�~�M� Each developed by 
Creative Software and 
designed to give you the 
most for yoursoftware dollar. 

c .. ' .. , �' �- �~ �,� ' 0 , _, ..... , 

c R E 

puter's standard edit­
ing mode. You'll even 
be able to use the func­
tion keys to perform 

minidisk: Creative 

more advanced replace your 
process- typewriter. 

with a free Verbatim 

Writer. The 
easiest way to 

E 
2 3 0 E a s t C a r b b e a n D r i v e , Sunnyval 



OF PRODUCTIVI �
WRITER 

• Preriew enlire dacu111nl • Help m eens 
• Search and replice • Mne lext 
• Hudm ind toolers 

CREATIVE FILER re-entering them into yourPUT YOUR 
Unreslricted lorm1I Report writer included spreadsheet format. Ch1nge lormll 1tter aellion Aulom11ic 1lph1bel izingFILING CABINET ON DISK. Keep your financial mat­

Store your collection of ters in the black with 
• Adjustable column width • Mix text and numeric d1l1index cards and faded notes Creative Cale. • 12 dlgil muracy • Wilhin cell editing

in the attic where they • Menu ol commands • Flexibility ol design 

belong. Now there's Crea­ EACH PROGRAM IS FULL·FEATURED WITH INTEGRATED CAPABILITIES. 
CDJllllDDDRE 64. IBlll PC. PCjr. AND APPLE VERSIONS AVAILABLE .tive Filer-the simplest way All THREE PROGRAMSto organize and access all 

your files. ARE INTEGRATEDASPREADSHEET
Imagine, names and FOR MORE COMPUTINGPROGRAM THAT REALLYaddresses, home and auto POWER.ADDS UP. 

Analyze your household Creative Filer and Creative 
expenditures. Plan invest­ Cale work together with 
ments. Even keep track of Creative Writer allowing you 
business and taxable ex­ to customize documents 
penses, all on Creative Cale. combining text, data, and 

Just enter your numbers numeric tables. 
and totals are automatically Ask for the first family of 
calculated and transposed productivity software for 
onto a spreadsheet format. your w riting, filing and 
Review your document and calculating. 
print out any or all of your New from Creative 
financial statement. Software. 

But the real number 
crnnching power is demon­
strated when you update 

• limiled lime only. 

records, club memberships figures. Enter changes and 
and inventories, all on a Creative Cale will recalcu­
computer disk and auto­ late all related numbers, 
matically filed in alpha­
betical order for instant 
access. 

Isn't that one of the reasons COMMODORE64. IBM. IBM PC, PCjr, ANO APPLE ARE 
TRADEMARKS OF COMMODORE ELECTRONICS. LTD., 
IBM AND APPLECOMPUTER RESPECTIVELY.you bought your computer? 

s 0 F T w A R E �
C A 9 4 0 8 9 © 1 9 8 4 C re a ti v e Sof t ware 



with each new wave of products. While it is true 
that popular home titles continue to stress 
entertainment value, the most popular computer 
games appear to be those that let the player cre­
ate his or her own levels or game fields. Anyone 
who doubts this need only look at the 
overwhelming popularity of Br¢derbund's Lode 
Runner. Every Lode Runner enthusiast I know 
spends most of the game time creating new 
levels to play. 

The Fourth Generation 
The popularity of construction set software is not 
new, as readers of this column know. Programs 
like Pinball Construction Set (Electronic Arts), 
Rocky's Boots (The Learning Company [TLC]), 
and Da11ci11g Bear (Koala Technologies) have been 
popular largely because they allow the user to 
make unique creations within the context of a 
predefined activity. The task of creating new 
games in Lode Ru1111er or Pinball Co11structio11 Set 
is, quite simply, the task of creating a computer 
program. Construction sets are examples of 
fourth generation programming languages, and 
the fact that these programs are so popular in the 
home market is quite heartening. 

These programs are helping their users de­
velop problem-solving strategies and other 
higher-order thinking skills. Since they can (and 
are) developing these skills at home, they should 
probably also be able to develop them at school 
as well. Unfortunately, some teachers can't see 
past the game aspects of these programs, and 
have thus banned them from the classroom. This 
makes as much sense as banning humorous lit­
erature from the English classroom. Teachers 
should look for the deeper significance in the 
newer computer games. 

With this background in mind, I walked 
through the massive computer exhibits at the 
CES looking for some sign of educational soft­
ware that would appeal to the entertainment and 
cognitive skill levels of the teenage user. Not 
surprisingly, I found the answer at the home of 
Rocky's Boots-TLC. Long known for their sup­
port of the young computer user, TLC decided to 
create a product for the older child. The result of 
their effort is Robot Odyssey I, an entertaining 
adventure game that is also a sophisticated 
programming language. As the first product in 
TLC's "DigiWorld" series, it represents a signifi­
cant contribution to open-ended educational soft­
ware geared to the teenage (and older) market. 

Players begin by falling into Robotropolis, a 
futuristic underground city inhabited by robots. 
The object is to escape this world and return to 
civilization. This is accomplished by constructing 
robots that help the players work their way up­
ward through several layers of this underground 
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city. Each layer has new obstacles and antago­
nists that require robots with different skills to 
help in the escape. As players get closer to the 
top, the challenge becomes more difficult. 

Complex Circuitry 
What distinguishes Robot Odyssey I from other 
multilevel adventure games is that the player 
must construct robots that are programmed to 
display certain behaviors needed to avoid or neu­
tralize obstacles. The task of creating these robots 
involves learning how to "wire" the robots to 
perform certain tasks. A special environment 
called the Innovation Lab lets the player work on 
robot design. There are three robots at the play­
er's disposal. Each robot resembles a spaceship 
and has four thrusters to move it in four direc­
tions. The robot also has a claw that can be used 
to pick up things, and bumpers to tell when the 
robot has bounced against a wall or other ob­
stacle. By interconnecting the bumpers with the 
appropriate thrusters, the player can create a ro­
bot that solves simple mazes. 

More elaborate programs can be created with 
the aid of integrated circuit chips built from stan­
dard logic elements (AND, OR, XOR, etc.). Once 
an array of these elements has been inter­
connected and brought to the desired pins on the 
chip, the resultant circuit is burned into a final 
chip that can be carried inside a robot to be con­
nected with the rest of the circuitry. Amazingly, 
a finished chip can be carried inside another 
chip, and this recursive nesting can take place up 
to 40 times. This allows the creation of quite 
complex circuits. 

Intelligent Robots 
Each of the three robots becomes, in effect, a 
fully programmed entity. All three robots can 
carry out their tasks simultaneously. This is like 
havi ng a word processor, a spreadsheet program, 
and a videogame running on your computer at 
the same time. But one of the neatest aspects of 
these robots is that they can send messages to 
one another using their antennae. For example, 
each robot could be programmed to look for fuel 
crystals. As soon as one robot finds a crystal, it 
can send a message to the other robots to stop 
looking for fuel and to find the first robot in­
stead. This type of programming in which 
computational objects send messages to each 
other is reminiscent of the sorts of things one ex­
pects from Smalltalk, LISP, or Logo-not the sort 
of thing one expects from a videogame. 

To properly explore Robot Odyssey I would 
take far more space than I have. Suffice it to say 
that if teenagers have only 2 percent of the 
educational software, this program shows that 
they won't need much more. © 
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IT'LL INTERFACE WITH YOUR �
COMPUTER AND YOUR BUDGET �

SWINTEC'S Compumate 2100 letter-quality copy printer displays tell you when your Compumate is at the ready. �
has built-in parallel and serial interfaces that make it com­ The Compumate 2100 requires no special training to �
patible with your computer . . . no matter whose computer operate. It has its own simple self-testing procedures and �
you use. What's more, its very modest price tag of $649 is backed by the renowned SWINTEC network of dealer �
is no more than you'd pay for an inexpensive dot matrix service professionals. �
printer. � Why pay more for a printer and get much less? Join the 
It adds instant letter-quality word processing to your com­ switch to SWINTEC. At your dealer's now, or return the 
puter capabilities. It handles correspondence . . . prints out coupon. 
charts and financial projections .. . in fact, gives you a Dealers, too, are invited to contact us abowt carrying the
sharp, clear hard copy of anything in the computer. Compumate and the full 
Microprocessor-controlled 1- - - - - - - - - - - - - - - - - - - - SWINTEC line of quality office1 
Compumate has a logic- I o Send me more information about the Compumate 2100. I equipment including electronic 
seeking algorithm that skips I 0 Have a dealer contact me for a demonstration. I typewriters and calculators. 
over white space to print up to I o Contact me about becoming a SWINTEC dealer. I 
20 characters a second. The I 1 

1CO-character daisy wheel print I NAME 1 

element is available in any one I coMPANYJOEALERsH1P I 
of the 1 O most wanted type I I 
faces. More features: 10, 12 I ADOREss 1 23 Poplar Street 
and 15 pitch selections and a I c1rv srArE z1P I East Rutherford, New Jersey 

256-character buffer, plus LED I I 201 /935-0115 Outside New Jersey, 
I TELEPHONE I call toll-free 800/225-0867 
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Questions Beginners Ask �

Are you thinking about buying a computer for the 
first time, but you don't know much about com­
puters? Or maybe you just purchased a computer 
and are still a bit baffled. Each month in this col­
umn, COMPUTE! will answer some questions often 
asked by beginners. 

Q How long does a floppy disk last? If I. have 
some disks that are more than a year old, 

should I copy them onto new disks? How can 
you tell if a disk is wearing out? 

A The lifetime of a floppy disk largely depends 
on how heavily it is used and how carefully 

it is handled. 
It 's doubtful that you would actually wear 

out a disk with normal home use. One well ­
known manufacturer of floppy disks (3M-Scotch) 
guarantees its products for 3.5 million passes per 
track. 3M calculates that if you updated the disk 
(rewrote every track) once every hour, it would 
take more than 200 years to exceed 3.5 million 
passes. Not many home computer owners would 
use a disk that heavily. Some disk-intensive busi­
ness programs which run 40 hours a week might 
approach that many passes in much less time 
than 200 years, in which case an alternative 
should be considered-perhaps a hard disk or a 
RAM disk. But the casual or moderate user has 
little to worry about. At COMPUTE! we have some 
disks that get fairly heavy use for storing word 
processing files, and after two years they're still 
going strong. 

A floppy disk's lif etime can be drastically 
shortened, however, if it isn't handled and stored 
correctly. In careless hands a disk might not even 
last ten minutes. Disks are particularly vulnerable 
to magnetic fields from monitors and TV sets, 
spilled drinks, cigarette ashes, extremes of heat 
and cold, heavy weights, ballpoint pens used to 
mark on labels, and even chemical fumes. 

Unfortunately, the first clue which indicates 
a disk is going bad probably will be a lost pro­
gram or a lost file. One day you'll confidently 
slip the disk into the drive and discover that a 
certain file won't load. That's why you should al­
ways keep at least one backup copy of important 
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files on another disk or tape. 
There is one clue you can watch for, though­

if you regularly clean your disk drive's read/ 
write head and notice one day that it's much 
dirtier than usual, it could mean that the mag­
netic coating on one of your disks is starting to 
flake off. It could also mean that you bought 
some poor quality disks. 

Q On my Commodore 64, when using the 
command PRINT 7i 2, the computer will 

come up with the answer 49.0000001. Is this a 
bug in the computer? 

A Not really. It's a rounding error caused by the 
way the Commodore 64 calculates exponen­

tiation. When you ask the computer to figure 72, 
it doesn't actually multiply 7*7. Instead, it uses 
logarithmic tables. Rather than engaging in a 
long discussion of higher mathematics, let's just 
say that these tables sometimes lead the com­
puter to an answer which is slightly off. If 
49.0000001 isn't accurate enough for your pur­
poses, you can either PRINT 7*7 or PRINT 
INT(7i 2), which extracts the· integer from the 
result. 

The Commodore 64 isn't the only micro­
computer which suffers from this problem by 
any means. Certain math operations will result in 
very small rounding errors on anything from an 
Atari to an IBM PC. On an Atari with the BASIC 
cartridge, for example, PRINT r2 (equivalent to 
PRINT 2i 2 on a Commodore) comes out to 
3.99999996, while PRINT 2*2 yields the correct 
4. The problem was fixed with the BASIC built 
into the Atari 600XL and 800XL. 

!he quirk which leads to this kind of prob­
lem is that computers perform all of their math 
in binary. When floating-point (moving decimal 
point) numbers are converted to binary and then 
back to decimal, small errors can accumulate. 

Q I recently found several old 60-minute cas­
sette tapes. Are the 60- and 30-minute 

cassette tapes acceptable for program record­
ing? Is there any command or program which 
can be used to erase these tapes? They contain 
music and talk. 



It's showtime. 
Time for ATARISOFT'" to 

show you six exciting, brnnd 
new games that are destined 
for stardom. 

Games that can be played on 
your Commodore 64, IBM 
PC and Apple II. (Some titles 

available on IBM PC jr. and 
VIC 20:") 

First, there's �G�r�e�m�l�i�n�s�~� 
based on the charac­
ters from the original 
film presented by 
Steven Spielberg. 

Then there's Crystal 
Castles'" where 
Bentley Bear'" journeys 
through all sorts of 
tantalizingly difficult 
paths and mmps in his 

endless quest for gems. 
In Donkey Kong Jr. : by 

Nintendo; Junior tries to 
rescue his father 
against immense 
odds. And speak­
ing of Donkey 
Kong, there's also 
Mario Brothers: by 
Nintendo: This time, 
Mario and hi s brother 
Luigi battle creatures on 
four levels of floors. en­
countering all sorts of 
treacherous enemies. 

In Track And Field ' you 
can compete by yourself or 

head-to-head with another 
player. But each player must 
beat qualifying times, heights 
and distances before they can 
compete in each of the gruel­
ling six events. 

Typo Attack is the much­
acclaimed, 
fun-filled 
progrnm that 

allows you to enjoy de­
veloping your typing 
skills at any level. 

And still play­
ing to the de­
light of audiences everywhere 
are Pac-Man: Ms. Pac-Man: 
Jungle Hunt/ Battlezone;· 
Donkey Kong; by �N�i�n�t�e�n�d�o �~� 
Centipede'" and Pole 
�P�o�s�i�t�i�o�n�~� 

So, if you've been searching 
for ways to entertain your 
Commodore, Apple or IBM, 
treat it to one of the best 
shows in town, one of the hits 
from ATARISOFT. 

And don't forget the 
popcorn. 

ATARISOFT products arc manufactured 
by Atari. Inc . for use with various computers 
und video game consoles. ATARISOFT 
products arc not made, licensed or approved 
by the manufacturcr(s) of those computers 
and video game consoles. 

•Titles available on IBM PC jr. arc Ms. 
Pac-Man. Centipede, Donkey Kong, Moon 
Patrol' and Typo Attack. Available on the 
VIC 20 is Typo Attack . 

I. © 1984 Warner Brothers. Inc.; 2. 
Trademarks and C Nintendo. 1982. 1983; 3. 
Trademark of Konami Industry Co., Ltd. , 
© 1983 ofKonami; 4. Trademarks ofBally 
Mfg. Co. Sublicensed to Atari, Inc. by 
Namco-America. Inc.; 5. Trademark and C 
ofTaito America Corporation 1982; 6. 
Engineered and designed by Namco 
Ltd .• manufactured under �
license by Atari , Inc. Trade­�
mark and C Namco 1982; 7. �

�~�~�.�,�.�.�.�.�.�,�.�.�,�.�. �.� Trademark and C Williams 
1982 . manufactured under 
license from Williams 
Electronics. Inc. 
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