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History will record as a profound irony 

that the most powerful word processing package 


ever created for the IBM® Personal Computer 

can be worked with two fingers. 


It was created by Leading Edge~ 
specifically to take advantage or the 
power of the IBM PC. plus the sim­
plicity that all that power ou~ht to 
be able to give you-but didn t. 

Until now. you could go for the 
simplicity, and end up with a some­
what glorified typewriter. Or you 
could go for the power. and go nuts 
performing dozens of commands to 
do even the simplest things. 

But with Leading Edge Word 

Processing'" you get both. 


You don't have to start with an 
ounce of understanding about word 
processing. 

You don't even have to be a terrific 
typist. !Matter of fact, the worse you 
type. the more the help.) 

So come along: 

Hunt and peck your way into the future. 

Leading Edge Products Inc.. Headquarters and Retail Division. 225 Turnpike Street. Camon. Mass. 0202118001343-683316171828-8150 
"IBM is a regi ster<d trademark of Internacional Business Machines Corporation. 



FOR YOUR COMMODORE WORDPROCESSING NllDS 

INVEST IN THE BEST 


WORDPRO PLUS. IN A CIASS BY ITSElf. 

When ch oosing a Word Processo r for your Commodore'" computer, there 's 
no reason to sett le for anything but the best - in a word . .. WordPro'" . 

With over 30.000 happy clients churning out letters and documents all over 
the world , the Word Pro Plus '" Series is unquestionably the 111 selling soft ­
ware package on Commodore computers! So when yo u choose Word Pro, 
you know you' re investing in a tr ia l-tested program that's a real winner. And 
Word Pro is NOW ava ilab le for your Commodore 64 '" computer - at p rices 
starting as low as $89.95 . 

Desig ned for th e user who has no compute r or word processing experience 
whatsoeve r, WordPro Plus bri ngs a new dimension to the term " user­
f riend ly." More than just easy to use. WordPro will turn your Commodore 
compute r into a sophis ticated time saving word processing too l - loaded 
with the same inve ntory o f features found in sys tems costing much, much 
more . 

Our nationwide team of over 600 Professional Sof tware/ Commodore com­
puter deale rs wil l 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 
custome r support. In addition to helping you choose the right system. many 
Professi ona l Software dealers also offer Word Pro Plus training and system 
installa tion . 

Professional Software of fers a complete spectrum of Word Pro word process­
in g sof twa re for Commodo re co mputers rang ing from the Commodore 64 to 
the more busin ess o riented 8000/ 9000 series computers. And WordPro 4 
Plus and 5 Plus also interact with our database management systems includ­
ing ln foPro and The Adm inist rator . So whatever your Word Processing 
needs, the re's a Word Pro system that 's right for you . 

WordPro 3 Plui/64 " 
-·' 

Invest in the best . . 

WordPro Plus. In a class by itself. 

Call us today for the name of the Word Pro Plus dealer nearest you . 

Professional Software Inc. 
51 Fremont Street (617) 444-5224 

WordPro'" and Word Pro Plus'" are trademarks of Professional Software Inc. Needham, MA 02194 Telex: 951579 
The WordPro Plus Series was designed and written by Steve Pun ter of Pro Micro Software Ltd . 


Commod ore'" and the Commodore 64 '" are trademarks of Commodore Electronics. Inc. 

Dealer inquiries invited. 
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SPINNAKER'S LINE OF 
EARLY LEARNING GAMES 

ISG NG 
AS FAST AS DR 

CHILD'S MIND. 
( 

Watching your kids grow up is a lot of fun. But improve your child's writing and reading abilities. 
making sure their minds grow as fast as their And all of them help your child understand how to 
bodies is even more rewarding. That's where we use the computer: 
can help. With agrowing line of Early Learning So if you're looking for computer programs that 
Programs that are not only lots of fun to play. but do more thanjust "babysit'" for your kids. read on. 
also educational. You'll find that our Early Learning Programs are not 

Some of the games you see on these two pages only compatible with Apple~ Atari~ IBM®and 
help exercise your child's creativity. Others help Commodore 64™ computers. but also with kids 
improve vocabulary and spelling skills. While others who like to have fun. 

FRACTION FEVER™ brings fractions into play. 

Ages 7 to Adult. 


FRACTION FEVER is a fast­
paced arcade game that 
challenges a child 's under­
standing of fractions. As kids 
race across the screen in search 
of the assigned fraction. 
they're actually developing a 

basic understanding of what 
a fraction is and of relationships between fractions. 
They·re even discovering that the same fraction may be 
written in a number of different ways. 

All in all. FRACTION FEVER encourages kids to learn 
as much as they can about fractions - just for the 
fun of it! · 

Apple. IBM and Atari are ~istered trademarl<s of Apple Computer. Inc.. lntematiooal Business Machines Corp. and Atarl. Inc. respectively. Commodore 64 is a trademarl< of Commodore Electronics Umitl!d. 

© 1983. Spinnaker Software Corp. All rights reserved. 



FACEMAKER™ makes faces fun. Ages 4 to 12.. 

FACEMAKER lets chil­
dren create their own 
funny faces on the 
screen. Once a face is 
completed. your 
children will giggle 
with delight as they 
make it do all kinds 
of neat things: wink, smile. 
wiggle its ears. or whatever 
their imagination desires. 

Plus, FACEMAKER helps 
children become com­
fortable with computer 
fundamentals such as: 
menus. cursors. the 
return key, the space bar, 
simple programs, and 
graphics. FACEMAKER 

won't make parents frown because 
their children will have fun making 
friends with the computer. 

The story of STORY MACHINE:M Ages s to 9. 

STORY MACHINE is plete with full color 
like a storybook come graphics and sound. 
to life. Using the key- STORY MACHINE 
board. your children helps your children 
write their own fun learn to write correctly, 
little stories. The become familiar with 
computer then the keyboard, and lets 
takes what they've them have fun exercising 
written and animates their their creativity at the same time. 
story on the screen. com-

KINDERCOMP!M Numbers, shapes, letters, words and 

drawings make fun. Ages 3 to 8. 


KINDERCOMP is ful rewards. as the 

agame that allows screen comes to 

very young children life when correct 

to start learning on answers are 

the computer. It's a given. 

collection of learning As aparent. 

exercises that ask you can eajoy 

your children to match the fact that 

shapes and letters. write their your children are having 

names. draw pictures. or fill in fun while improving their 

missing numbers. And KINDER- reading readiness and 

COMP will delight kids with color- counting skills. 


D1s1<.s for: Apple. Atarl. IBM. Commodore 64. 
cartridges for: Atari. CornmodOre 64SPIYIYAK&R '" . 

We make learning fun. 
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EDITOR'S NOTES 


As many of you will be aware, 
IBM has finally unveiled the 
long discussed PCjr. The unit 
(we described it in a recent 
GAZETIE editorial as "restrained 
as breakthroughs go") leaves 
something to be desired. A 
keyboard for one. Nonetheless, 
it is, after all, an IBM, and not to 
be taken lightly. 

Atari and Coleco must have 
breathed collective sighs of relief, 
because both promptly raised 
January 1 pricing of their per­
sonal computer systems. Texas 
Instruments (too little, too late) 
is, for the first time in the history 
of their home computer division, 
~ ; elling every computer dealers 
can get their hands on, as fast as 
they can get their hands on them. 
Unfortunately, since TI doesn't 
make Tis any more, this phenom­
enon will soon be over. It's a 
bargain at $49.95! 

We are pleased to report 
that there are teeth to Tl's prom­
ises of continued support. They 
do plan to continue to market 
support software; establish a 
user service hotline; and, most 
importantly, will continue to 
service and repair their com­
puters. At least they're with­
drawing with class and appro­
priate concern for their cus­
tomers . 

Back to IBM's highly suc­
cessful PCjr. It will be quite suc­
cessful. First, it's defined a mar­
ket niche that aims it rather di­
rectly at Apple and Atari, slightly 
above Coleco, and several hun­
dreds of dollars above Commo­
dore. It will compete quite well 
against the well-established 
Apple software library, and 
IBM's marketing strength is cer­
tainly ahead of the struggling 
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Atari. The fact that Atari and 
Commodore have superior 
sound and graphics capabilities 
may go unnoticed by many in 
the marketplace. Coleco's pack­
aging strategy is still an un­
known, and since we've been 
unable to get our hands on a 
Coleco, we'll have to be more 
restrained in our bold predic­
tions. 

In recent editorials, we've 
commented that frequently the 
most inexpensive thing in a com­
puter system is the computer. 
Happily this isn't the case with 
the PCjr. There are many, many 
"optional" accessories one can 
add without getting close to the 
price of the entry-level $689 com­
puter. Among these are joysticks 
(a maximum of two) at $40 each; 
an adapter cable so you can hook 
up a cassette drive for $30; an 
extended Microsoft BASIC car­
tridge for $75; and so on. Get the 
picture? 

In spite of the inevitable 
muttering and groaning by mem· 
bers of the personal computer 
industry press, the IBM PCjr 
will make a definitive mark on 
1984 and the home computer 
industry. For one thing, ·IBM's 
entry will attract buyers that 
have been reluctant to join the 
home computer revolution. 
IBM's credibility, support, and 
service will greatly enhance their 
ability to more aggressively pro­
mote the use of computers in 
educational settings. And the 
installed year-end base of IBM 
PC's (estimated at approaching 
500,000) will surely provide a 
ready-made customer base for 
home users of the PCjr. IBM has 
very wisely paid full attention to 
the necessity of compatibility. 

Where does this leave us? 
Well, given the above comments, 
not surprisingly we're introduc­
ing a third magazine in the 
COMPUTE! Publications, Inc., 
family . COMPUTE!'s PC & PCjr 
Magazine will premier with a 
March issue. It will contain the 
same kind of useful applications 
information, tutorials, and pro­
gramming assistance that are 
currently provided by COMPUTE! 
and COMPUTE!'s GAZETIE for 
Commodore. Concurrently, 
we're adding the PC and PCjr to 
COMPUTE1's more intermediate 
and advanced editorial coverage. 

In this issue, you'll find a 
factual overview of the new PCjr 
by Editor Tom Halfhill. Tom will 
become the editor of our new 
PC & PCjr magazine . If you own 
or use an IBM PC, or purchase a 
PCjr whenever they're really 
available, we're actively recruit­
ing columnists and writers for 
our IBM support. Address your 
queries and submissions to Tom 
Halfhill, COMPUTE!'s PC & PCjr 
Magazine, Post Office Box 5406, 
Greensboro, NC 27403. If you 
have an IBM PC- or PCjr-related 
book proposal, we'd certainly be 
interested in seeing that as well. 
Send your queries or proposals 
to Stephen Levy, Book Division 
Editor, at the same post office box. 

Editor In Chief 



I: yo re a/I thumbs at e e 
MasterTy~willmake you acomputer whiz. 

lheScarboroughSystem~ 

©Scarborough Systems, Inc., 25 N. Broadway, Tarrytown, N.Y. 10591, 1-800-882-8222 (In N.Y.: 1-914-332-4545) 

MasterType #1 on everybody's list ... 
the first step in computer literacy. 

Masteffype delivers. It is the one and only 
typing program that dares to be fun without 
being intimidating. It combines the fast action of 
video games with the best typing skills develop­
ment techniques available. The result? Highly 
motivated and enjoyable learning. 

After each of the 18 action- acked ro ram 
segments, you'll see how you measure up. And 
you'll become so caught up in the action that 
before you know it, you'll become a master at the 
keyboard, calling all the shots: 

On disks for 
Apple~Atari: Commodore 64s$39.95 
IBM-PC9 $49.95 

Masteffype is part of the growing Scarborough 
family, which includes Songwriter and Picture­
Writer, as well as the forthcoming software for 
home management, science and business games. 

New 

Atarisand Commodore 649 cartridges. 
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WordPro 3 Plus™/64 
The #1 Selling Word Processor for the Commodore 64T11 

--- --­ ~-· 

WordPro 3 Plus'" /64 and SpellRight Plus'" provide a total word 
processing solution for the Commodore 64'"" which gives you: 

* Soph isticated Word Processing
* Built-in Mail Merging for Form Letters
* Math Functions for Column Totals
* Fast and Complete Spell Checking via SpellRight Plus
* A Super Value (two programs) for Only $99.95! 

Word Pro and Spell Right are both specifically designed for the 
novice user with no computer or word processing experience 
whatsoever. And with over 40,000 Word Pro versions sold , you 
can be sure that Word Pro is a very sophisticated word 
processor loaded with powerful features including : Transfer, 
Insert, Delete, and Rearrange Text, Auto Page Numbering, Math 
Functions, Headers, Footers, Global Search and Replace, the 
Ability to Create Multiple Personalized Letters and Documents, 
and much more. WordPro can create documents of virtually 
any length and will print up to 165 columns wide. You get all of 
this PLUS fast and complete spell checking using SpellRight 
Plus! 

SpellRight Plus locates and highlights misspelled words and 
then allows you to quickly correct the misspellings ­
improving the quality of your letters and reports. 
And , best of all , WordPro and SpellRight's powerful arsenal 
of features can be put to use almost immediately - by even 
the novice user. So whether you 're a student, professional 
writer. in business, education or a hobbyist, you 'll quickly 
become a WordPro Pro! 

Both WordPro and SpellRight Plus are also available separately 
at popular computer outlets nationwide. 

Invest in the best ...WordPro Plus. In aclass by Itself. 

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

Dealer and Distributor inquiries are invited. 

Word Pro 3 Plus'"/64 and SpellRight Plus~ are trademarks of Professional Software Inc. 
The WordPro Plus Series was designed and written by Steve Punter of Pro-Micro Software Ltd. 

SpellRight Plus was designed and written by Dwight Hutt and Joe Spatafora of SpellMaster Systems. Inc. 

Some printers may not support certa in WordPro 3 Plus functions and/or requ ire an interface. Please check with your dealer. 

Commodore 64'" is a trademark of Commodore Electron ics Ltd. 




READERS' FEEDBACK 


Computing With Kerosene 
Our local computer columnist recently wrote that 
kerosene heaters and home computers don' t mix. 
He stated that one by-product of kerosene com­
bustion is a conductive film that gets on every­
thing, including computer chips. He concluded 
that kerosene hea ters and computers should not 
be in the same house. Any comment? 

Charles Ranney 

An interesting poin t. In general, burning fuels and 
sensitive electronics do n't, i11 fac t, 111ix well . Although 
we have no firsthand experience with the combination 
you've cited, we have seen what happened to a phone 
connection box installed right next to a gas hea ter-lots 
of corroded wires. 

It probably lws something to do with the proximity 
of the heater and how often the heater is used. The situ­
ation can't be as serious as the columnist implies, how­
ever . Most modern televisions con tain electronics of 
roughly equal sensitivity to a computer. If the stoves 
damaged TVs, we surely would have heard about it by 
now, considering the hundreds of thousands of such 
heaters currently in use. 

Nevertheless, it probably wouldn 't be a bad idea 
to use an electrostatic air cleaner just to be on the 
safe side. 

Program Line Addresses For VIC 
And64 
John B. Swetland's letter (COMPUTE!, July 1983) 
and his program for locating program lines on the 
Timex/Sinclair prompted me to share a similar 
program with VIC and 64 users . This program 
also provides the starting and ending addresses 
for any program line, but gives the total program 
length rather than the length through the particu­
lar program line. (ActuaUy, the program length 
will be two bytes low, since the program ignores 
two of the three zero-bytes which end the pro­
gram .) The indicated addresses are provided in 
decimal and hexadecimal which facilitates the 
location of internal program POKEs and the use 
of a monitor. 

To prepare the program, type it in exactly as 
shown, insuring that there is a space between the 
first set of quotation marks and the word "line" 
in line 63986. RUN the program, then enter, in 
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direct mode, POKE SA+ 9,25 (ignore the "illegal 
quantity" error message produced by running the 
unfinished program) . This POKE puts a special 
"end of program" marker in line 63986; line 63989 
looks for this marker, and when it find s it, ends 
the program run. Finally, SAVE the program using 
the program name "line locater". 

To use the program, append it to the program 
that is to be examined as follows: 

1. LOAD the program that is to be examined . 
2. Enter in the direct mode: POKE43,PEEK 
( 45)-2:POKE44, PEEK( 46) 
3. LOAD "line locater", device number (1 for 
tape, 8 for disk) . 
4. Enter in the direct mode: POKE43,l: 
POKE44,8 

Finally, type in direct mode RUN 63987. 
James J. McQueeney III 

63986 STOP:REM " LINE LOCATER" 
63987 PR$="0123456789ABCDEF" 
63988 PA=PEEK(43)+256*PEEK(44): SA=PA: IN " 

PUT"LINE NUMBER"; LI 
63989 PL=PEEK(SA):PS=PEEK(SA+9):IF PS=25 

(SPACE}THEN 63996 
63990 PH=PEEK(SA+l):LN=PEEK(SA+2)+256*PEE 

K(SA+3):PN=PL-1+256*PH 
63991 IF LN=LI THEN 63993 
63992 SA=PN+l:GOTO 63989 
63993 PI=SA:GOSUB 63997:SA$=PY$:PI=PN:GOS 

UB 63997:PN$=PY$ 
63994 PRINT"BEGINS AT";SA;"($";SA$;")," 
63995 PRINT"ENDS AT";PN;"($";PN$;")":SA=P 

N+l :GOTO 63989 
63996 PE=SA-PA:PRINT"PROGRAM IS";PE;"BYTE 

S LONG":END 
63997 PY$="":FOR N=3 TO 0 STEP-1 
63998 PZ=INT(PI / (16iN)):PX$=MID$(PR$,PZ+l 

,l):PY$=PY$+PX$ 
63999 PI=PI-PZ*(l6iN):NEXT N:RETURN 

An Easier Load For Atari Binary Files 
In the September Readers' Feedback column, 
Forrest Meiere offers a very useful routine that 
allows BASIC programmers to load binary files 
from BASIC on the Atari . 

As long as we're making illegal jumps into 
the operating system, here is a much simpler 
routine that does the same thing. 

OPEN #1,4,0,"D:PROGRAM.OBJ" 
X = USR(5576) 



SpinnakerAerobics: The moreyou do,

the less you have to show for it. 


Spinnaker's new computer fitness program 
makes shaping up fun to do. And makes you 
feel terrific. 

AEROBICS gives you everything you need. Warm­
ups, stretches, aerobics, cool-downs. It lets you work 
on overall fitness. Allows you to concentrate on con­
ditioning specific parts of your body. Or both. ·• 

Best of all, you can exercise on your own sched­
ule. In your own home. For as long or .,) as little as you like. Whatever works 

for you. 
Whether you're a beginner or already In great 

shape, you' ll love working 
out with Spinnaker AEROBICS. 
Which means you'l l do It more 
often. And have even less to 
show for it. 

AEROBICS Is compatible 
with Apple,® Atari,® and 
Commodore 64 ·• computers . 

S'PIYIYAK&R IM 

We make learning fun. 

C 198~. Spinnaker Software Corp All nght5 reserved Apple and Atari are regi5tered u~demarks of Apple Computer, Inc. and Atari, Inc. res.pecuvely Commooore 64 is a trademark of 
CommOdore Elecuon10. ltd. AEROBICS computer program Is a trademark of Spinnaker Software Corp 



It's cold on top of the 
mountain. But the view 
is great and the people 
are pulling for you. 

So you pull on your 
gloves, adjust your 
goggles, check your 
bind ings, take a deep 
breath and you're off. 

Now the clock is 
running, so you'ci better 
concentrate on your 
techn ique. Get as 
close to the gates as 
you can, but not too 
close- contact with a 
slalom pole will cost 
you precious penalty 
seconds . Turn too 
sharply and you 'll 
come to a stop. 

And slalom poles 
aren't the only obsta­

cles in your path. This is a 
mountain, remember, so look out for 

the rocks. 
You can ski around them. Or 

jump over them - your choice. 
Just don't waste too many 

tenths of a second trying to 
make up your mind! 

D veloped by Steven Sidley 
Available to r your 
Commodore 64 ·• 



There are those who say 
that motocross asks 
more from the athlete 
than any other sport. 

That may or may 
not be true. But this 
much is true. 

Motocross! is un­
like any computer 
game you've ever 
come across. 

At the start/finish 
line you check your 
gauges, gun your 
engine and surge onto 
the course. 

Through the cor­
ners, up the hills, into 
the ruts and down the 
straights you maneu­
ver for position and 
try to beat the clock. 

Stay ahead if you 
can. But whatever you do, 

stay on the course. If you don't, one 
of two things will happen. 

You'll slow down and lose 
valuable seconds. Or worse, 
you 'll wind up on the seat 
of your pants. 

Who says computers 
don't like to get dirty? 

Developed by Jim Rupp 
Available for your 
Commodore 64 '" 



PROGRAM.OBJ is of course any valid 
fi lename that can be loaded with the L function 
from Atari DOS II . This is particularly usefu l w hen 
using either the Datasoft BASIC Compiler or the 
Monarch ABC Compiler, since neither allows you 
to load and run other programs. 

For readers who use the Ax ion RAMdisk, the 
appropriate location to jump to is X = USR(6060). 
If the Monarch ABC Compiler has been used with­
out the relocating loader, you may then jump 
back into the ca lling program with the M command 
and address $2600. This information firs t appeared 
on the Atari SIG on CompuServe. 

Michael H . Reichmann 

We've tried this useful tec'111ique, nnd it works well . 
Been use the DOS routine rioes not linve the PLA thnt 
USR requires , you will get nn ERROR 9. just ignore it , 
or use TRAP to mnke BASIC ignore the error for you. 

Tl Cartridge Loading Problems 
I'm wondering if any readers have had problems 
using TI cartridges with the Tl-99/4A. I've had no 
problem loading them the first several times, but 
after ten or so uses of the same ca rtridge, loading 
becomes increasingly difficult. I' ve had problems 
with the keyboard locking up and with broken 
screen display patterns. It often takes me ten or · 
more tries to load and run something successfully . 
Have any of your readers experienced such prob­
lems and, if so, have any solutions been found? 

Charles J. Smith 

We hnve many Tl cartridges here nt COMPUTE! and, 
even after pro/011ged use, haven't /ind nny of the proble111s 
you mention . One possible en use is ri irty co11tncts on 
the cartridge. To preve11t this , you should occnsionally 
clean the contncts. On the back of the cartridge (where 
the cnrtridge is fitted into the slot) , manually depress 
the spring-landed sectio11 , nnd you 'll see nn edge with 
about 18 contact strips. Use n cotton swab moistened 
with either contact cleaner fluid or rubbing nlcohol . Rub 
the contacts gen tly with the swab, nllow them n few 
seconds to dry , nnd your cnrtridge will be rendy to use. 

If this does n't help with your landing problems, we 
suggest you try the suspect cn rtririge i11 nnotlier TI 
co1np11ter nnd, if there's still a probie111 , co11tnct your 
dealer. If nny renders have /ind this same problem and 
found a solution, we'd like to hear from you. On the 
other hand, if you ' re using n kerosene heater, nil bets 
are off. 

More "Extra Instructions" 
Joel Shepherd's article "Extra Ins tructions" for 
the 6502 (COMPUTE', October 1983) presents a 
fascinating peek into the mysterious workings of 
microprocessors. I wonder, though, if the limited 
usefulness of these instructions would warrant 
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the trouble of expanding our assemblers to include 
them. For instance, since the decrement/compare 
instruction (DCMP) ties up the accumulator, it 
would be of limited value in rea l applications . 
Likewise, how often does a real program need to 
load the accumu lator and the X register simul­
taneously from a single memory location? Now, if 
you could load i111111edinte data to both regis ters 
with one command, that would be handy. 

After a few minutes at the keyboard, I dis­
covered that Mr. Shepherd has revea led only the 
tip of the iceberg. In fac t, most of the " unofficia l" 
opcodes do something. Here are a few that would 
be really useful : 

Opcode "Mnemonic" 

ab xx LAX # $dd (.a= da ta) 
(.x =data) 

cb xx SBX #$dd (.x = .x - data) 
(withoutcarry) 

Sb xx NAX # $dd (.a= .a and .x and data) 

There are many more . The most biza rre extra 
"instruction" I found was: 

bb xx xx : ZSP $aaaa,y 	(sp = sp and $aaaa,y) 
(.a= sp and $aaaa,y) 
(.x=sp and $aaaa,y) 

That's right , the contel)tS of the stack pointer are 
anded with indexed absolute memory and the 
resu lt placed in the accumula tor, the .x register 
and the stack pointer (ZSP is Zap Stack Pointer). 
Talk about limited usefu lness! 

One more point: lf assembler modification is 
contemplated, three-letter mnemonics should be 
used, since such programs often take advantage 
of the fact that all standard 6502 mnemonics have 
three letters only. 

Once again my thanks to Mr. Shepherd for a 
very stimulating article . 

Henry Gibbons 

"Extra Instructions" And 6502 Design 
Joel Shepherd's article "Extra Instructions" (COM­
PUTE!, October 1983) was fascinating. Some of 
these instructions appear quite useful. It must be 
remembered, however, that the published instruc­
tion set for a microprocessor constitutes, in a sense, 
a "contract" between the maker and the user. 

The "extra" opcodes are not guaranteed 
across design rev isions of a chip from one man­
ufacturer, or among separate designs of what 
appear to be the sa me chip from different man­
ufacturers. A good example is redesign for less 
silicon area. The less area, the more chips per 
wafer and-all else being equal- the more chips 
per dollar of processing . The redesign might 
change a microprocessor using a "state machine" 
architecture- a programmed logic array and reg­
ister design to a microcoded design-essentially 
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a little computer inside the compute r. The new 
chip might mee t all published specifications ye t 
be radica lly different inside. The "extra" in­
structions might also do something completely 
different- or nothing a t all. 

Similar caveats apply to the electrical as pects 
of microprocessors. Often very interesting things 

d . 	 b h d f . d 1go on interna 11 y an m etween t e e me paces 
on the timing diagra ms. The early TI 9900 chips 
are an example of this. Bitter system designers 
can even relate mechanical horror tories, like 
manufacturers deciding to "slightly" move a few 
pins around on their microprocessor. 

With respect to the 6502, it would be inter­
es ting to see how many ow ners of the various 
home computers with 6502s can use these in­
s tructions . My Atari ca n at least execute the A DX 
and thus likely can execute the others. 

Brian Converse 

64K And Bank Memory For The VIC-20 
Recently~ I have seen 64K expansion cartridges 
for the VIC-20 . They use something called "bank 
memory." Since the VIC is expandable only to 
32K, how do yo u get 64K? And w hat is bank 
memory? 

Robert Bleich 

Tlte 6502 microprocessor (the "bmin" of Co111111odore, 
Atari, and otlter co111 p11 ters) can access only 64K of 
111e111ory nt one ti111e. Of tit is total, va rious n11101111ts are 
used up /Jy the VIC's operating syste111 in ROM, and 
by peripheral chips, including tlte VIC (video) chip . 
There is n 111nxi111L1111 of32 I< of space left for user me111ory 
(RAM) inn VIC. So111e RAM expanders get around 
tit is by letting you swap out pieces of your user 111e111ory. 
For exn111ple, one BK block could be rep/need by any of 
four other BK blocks, giving you 32K of memory in one 
SK space. You just bank-select whiclt of the blocks of 
111e111ory you want to 111ove into tlte actual address space. 

Bn11k selection va ries n111ong RAM expanders in 
several ways: in the size of tlte blocks, the number of 
bank-selected blocks, and where the switcltnble blocks 
will reside. For example, n 64K device might give you 
32K of 1/le111ory the usual way, then let you switclt to 
ai1alternative32 K block nil nt once. 0 11 tlte other hand, 
it 111ay be config ured ns eight 4K blocks , two 16K blocks, 
four SK blocks, etc. One other thing: You can only take 
advan tage of lite 64K fro 111 your own programs, ns co111­
mercial software can hardly be expected to fig ure out 
how your cartridge is bank-selected . 

Atari Color Explosion 
Here's a progra m that demonstrates a ll 256 colors 
on the Ata ri. It uses GRAPHICS 9 and a lot of 
display list interrupts. 

Thomas Brandner 
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1 0 	 GRAPHICS 9 
20 	 FOR A=0 TO 79:COLOR INT(A/5) 
30 	 PLOT A,4:DRAWTO A,1 91 :NEXT A 
40 	 FOR A=1536 TO 1562:READ B:PO KE A, 

B:NEXT A:D=PEE K <560l+256*PEE K (561 
) 

FOR A=0 TO 14: REA D B:POKE D+B, 14 35 0 
:NEX T A 

6 0 PO KE 1616,0:PO KE 512,0:POKE 513,6: Pm: E 54 2 86 , 192 
7 0 	 GOTO 70 
8 0 DATA 72, 1 73 ,80,6,24, 105, 16, 141,8'1! 

'6' 141' 10' 2 1 2' 1 41' 26 ' 208' 201' 2 40' 
208,5, 169,'1!, 141,80,6, 104,64 

9 0 DATA 17,29,41,5 3 ,65,77,89,104,116 
, 128, 140, 152, 164, 176, 188 

Try tltis. It' s pretty il/lpress ive. 

Serial Or Parallel? 

What is a se rial or parallel printer? How can I tell 
if my printer is one o f these or both? 

Rajeev Rohtegi 

A printer 11111st receive and send dntn to and fro 111 tlte 
compu ter and therefore requires an interface (n con­
nection whiclt makes two things able to co111111unicate). 
Most printers have either n serial or parallel interface 
built-in. 

A serial printer has n single channel and receives 
one bit at n time-in a series-from the computer. A 
parallel printer has n multichannel connection and 
receives one byte, or eight bits, nt n time. 

Pnrnllel printers are faster, easier to use with n 
variety of software, and can be more expensive. Serial 
printers often require the user to 111nnipulnte certain 
functions (/Jn11d rate, word size, parity, etc.) for co 111­
pntibility with different software. 

There is no simple way of telling which kind you 
have, but your 1nai111nl should certainly 111nke it clear. 

What Is An RGB Plug? 
I have a Commodore 64 and a Da ta Grade 
Panasonic Color Monitor (CT-1 -300D). The moni­
tor has a video/audio RCA input and an eight-pin 
female RGB input, which the manual says is for 
computer applications. The RCA input works fine 
with the 64, but what is the RGB plug and how 
do I use it? I've written to Commodore and 
Panasonic, but to no avail. Can you help? 

John G. Laing 
Tlte basic principle of black and white television is tltnt 
n "gu n" sprays n controlled stren111 of electrons across n 
specially treated screen. When the electrons hit there 
are light spots, and where no electrons fa ll the screen 
remains dark. The nrrnnge111ent of ligh t and dark pat­
terns fo rms the image on the screen . 

Color televisions are more complicated . Instead of 
just one electron gun, these TVs have three--{)ne each 
for red, green, and blue (hence RGB) signals . In stead of 
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combining into light and dark patterns, the three colors 
mix to form various hues to produce the multicolor 
screen image. 111 a television, and in 111ost inexpensive 
color monitors, there is only one input signal fo r all 
three colors, and the TV or monitor 11111st separate the 
parts for each gun . More sophisticated (and 11s11nlly 
more expensive) RGB 111011itors nll011 you to have direct 
control over each gun. As a result , the picture on such 
a monitor can be much sharper and 111ore detailed. 

Unfort1111ntely, separate red, green, and blue sig­
nals are more riiffirnlt to produce. So , few home co111­
puters have an RGB video output. The VIC-1! chip i11 
the Commodore 64, for example, produces only a com­
bined chrominnnce signal , not three separate signals. 
Special interfaces are available for some RGB 111011itors 
to provide RGB signals from a co111bi11ed chroma signal , 
but we' re not aware of one for the 64 . One other 
proble111-RGB has not yet been standardized. Thus, 
the plug from a computer might not match the input to 
an RGB-capnble monitor. 

Multicolor Players From BASIC On 
The Atari 400 
I own an Atari 400 with 16K. Is there any way to 
achieve multicolor players from BASIC? Was it 
described in an earlier COMP UTE! issue? 

Gary Resheff 

Wit/1 machine lnngllnge, you ca n riy11n111ically cliange a 
player's color while tl1e screen is being drawn , but this 
is exorbitant in terms of the processing lime needed. 
There is a better way, discussed i11 COMPUTE!'s First 
Book of Atari Graphics ("The Priority Registers"), 
in which you can overlay two players to share two colors, 
as well as have a third color formed by overlapping 
pixels. This technique was used for a multicolor airplane 
in the Atari version of the "Air Defense" game (COM­
PUTE!, April 1983). 

VICmodem 1600 And 1650 
Differences 
What is the difference between the VIC 1600 
Modem (VICmodem for VIC/64) and the new 
1650 modem? Do they have 40-column screens? If 
not, do you need a 40-column screen? If so, how 
do you get one (hardware or software)? I'm even­
tually going to trade in my VIC for a 64. Are these 
modems and their software compatible with both 
the VIC and 64? 

Matt Schmidt 

The V /Cmode111 (1600) Has the first 111ode111 that Com­
modore offered for the VIC and the 64. Because it plugs 
into the LI Ser port , it can be L1 sed with both the 64 and 
the VIC. 

The 1650 modem is the new offering available from 
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Commodore for nbo11t $100. Because the1650 is designed 
to plllg into the expansion port , it will only be usable 
with the64 . The1650 is an nu to dinl/n11 to answer modem 
that comes packaged with a tape cassette containing 
the necessary software support , and one free hour 011 
Com p11 Serve . 

Tli e fo rmat of your screen (40 colu11111s) is 110! 
controlled by the 111ode111 , and yo11 do not need any special 
screen software to use either of the modems. It should 
also be noted that the tele-ten11innl software nvailnllle 
for the 1600 111ode111 is not co111pnfi[Jle with the new 
1650 111odel/I . 

Pascal On The Atari 
I know that you can use Pascal on the Apple with 
only one di sk drive. I ha ve an Atari 800 with one 
disk drive; I heard that you need two disk drives 
to run Pascal on the Atari. Is it possible to run 
Pascal on the Atari with only one disk drive? 

Tim McWain 

Pascal fo r the Atari was originally developed for Lise 
with the 815 dual-drive, double-density disk system, as 
it requires large n11101111ts of disk storage fo r the compiler 
and compiler work space. Pascal's f11ture looked gri111 
after the 815 was ca ncelled, but an enterprising pro­
grammer managed to modify Pascal so it would go be­
tween two drives, with the equivalent of half of an 81 5 
rt isk 011 each drive. Bot 11 drives need to be accessed d 11 ring 
co111pilntio11 . The Atari and Apple products are not ver­
sions of the same product, but Apple Pascal has more 
disk space to work with per drive (140K versus 90K) . 

You may be interested i11 other language nlter11n­
ti'11es fo r the Atari . Tl1c most Pascal-like is Action fro111 
Optimized Systems Software. If 011/y requires 16K n11d 
can work wit/1 cassette. Other /n11gL1ages include Forth 
and C, with versions available frol/l several companies 
includi11g the Atari Program Exchange. PILOT is avail­
able fro111 Atari, fll c., and an Atari Logo is forthco111i11g. 

Electronic Typewriters As Printers 
I would like to add to the comments made in 
COMP UTE! ( ovemb r) about using typewriters as 
printers. While I have serious doubts about the 
suitability of a mechanica l electric typewriter with 
solenoids placed over the keys, I know from ex­
perience that modern electron ic typewriters are 
perfectly acceptable for use as printers. Electronic 
typewriters a re themselves computers of sorts. 
The keyboard (input device) is constantly scanned; 
when a key is pressed, a signal is sent to the logic 
board (CPU). A typing program, in ROM, enables 
the printer (output device) to make the desired 
impression on paper. 

Interfaces for electronic typewriters connect 
between the keyboard and the logic board, al­
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games. And now Parker Brothers has programmed it into 

all the most popular video and computer formats so you can 
keep things hopping in your own home. 

Catch Frog_ger ~!9!1KV{ith POPEYE~ ./ 
~ Q*bert,"' TUTANKHAM™and SUPER & 


COBRA™where you buy your video and com- ~PARKER dfJ, 

puter games. You'll find it absolutely ribbitting. BROTHERS .§_..._., - - -


ColecoVisioo is a trademark of Coleco Industries. Inc. Cl 1983 Parker Brothers. Beverly. MA 01915. lntcllivision 1s 3 trademarl< of Mattel. Inc. Commodore VIC 20 and Commodore 64 
are trademarks of Commodore Business Machines, Inc. Texas Instruments 9914A is a trademark of Texas Instruments. me. Atari. Atari Video Computer System.~ Atari 400/800/600XL ~ 
and Atari 5200~ Video Game System arc trademarks of Atari, Inc. •TM designates a trademark of Sega Enterprises. Inc. C 1983 Seta Enterprises, Inc. 



lowing the com pute r, rathe r than the typewriter 
keyboard, to be the source of input; the interface 
handles handshaking. Most interfaces have a 
selectable baud rate, line feed enable/disable, form 
feed, and othe r useful features. Parallel and serial 
interfaces ar ava ilable . ormal typewriter func­
tion a re not affected. 

All major typewri ter manufacturers offer 
interfaces for their high-end electronic type­
writers, but these machines wi ll likely be too ex­
pensive for many home use rs. However, ty pe­
writers such as the Olympia Electronic Compact, 
Swintec 1146CM, Ad ler Satellite II, Roya l Alpha 
2001, and the Olivetti Praxis series a re available 
(and already interfaced) for under $1000. Some of 
these machine might even be avai lable at discount 
stores. If you already own the e lectron ic type­
writer, let the denier ins tall the interface to keep 
your warranty or maintenance contract active 
(your maintenance contract rate may ri se sli ghtly 
with the addition of the inte rface). 

The interfaced electronic typewriter provides 
the home computer u er with two machines in one 
package: an up-to-date electronic typew riter along 
with a printer with unsurpassed impression qual­
ity. It is an a lte rnative well worth conside ra tion . 

]. A. Jaynes 

Interfacing The Epson MX-80 With 
A 64 And 1541 Disk Drive 
I'm finding that I write longer programs and have 
grown out of my present computer capacity and 
need to either expand my exis ting sys tem or start 
over. I ca n get et up with a Commodore 64 for 
less money than it wo uld cost me to expand my 
present sys tem. I wou ld Uke to buy the computer 
and disk drive, and retain my Epson MX-80 printer. 
From what I have been able to determine, the 
disk drive and printe r use the sn 111e RS-232 interface 
connection on the computer. It seems that each 
time I want to use the disk drive 1 would have to 
disconnect the printer and then, when I'm through 
with the disk drive, disconnect it and plug in the 
printer again . Can yo u help? 

George O'Kelley 

There is so111e co11f11sio11 here a/Jou t the serinl port used 
for Co111111odore disk drives n11d pri11 ters, nnd the separate 
RS-232 port which is used to ndd tliird-pnrty serinl 
devices such ns 111ode111s, digitizers, plotters, nnd RS-232 
printers . You can attnch both n Commodore printer nnd 
n Co111111odore disk drive by plugging the disk's cable 
into the computer, nnd the printer's cable into the disk 
drive uin n second co11ncctio11. This is know11 ns dn isy 
chaining. 

Yo 11r MX-80 will 11ot plug directly into the Com­
modore serinl port, because thnt port is not RS-232 
20 COMPUTE! January 1984 

stnndnrd scrinl . In /net, the serinl port signals nre 
modeled 011 those of the IEEE port of tile PETICBM 
models. If your printer hns n lJ/lilt-in RS-232 port, you 
can nttnch it to the User Port (111ode111 port) wit/1 the 
Co111111odore RS-232 cartrid ~e. Tl1is cartridge pe1for 111s 
voltage convers io11s (the lines coming out of the User 
Port nre nt the co111p11ter's level--0-5 volts , whereas 
111 ost serial printers nnd 111ode111s need voltage levels 
from -12 to + 12 volts). If yo11r MX-80 hns a Cen­
tronics pnrallel port, there are inte1fnces avniln/Jle which 
plug into tlie disk drive and convert the dntn fro 111 the 
Co1111//odore serinl port into pnrallel fo rmat for your 
printer. There nre sol/le i11te1fnces which co1wert the 
User Port i11to a software-driven pnrallel port, /Jut this 
function is separate fro/// tlie use of the User Port ns nn 
RS-232 port. 

What Are Sprites? 
I recently bought an Ata ri 800 and I am wo ndering 
if it has sp rites, and if o, how many. 

Paul Mercurio 

A sprite is n 111ovn/Jle display object. Its shape is different 
from a clinracter or graphics pixel, due to its independ­
ence fro111 other screen activity. A trne sprite C1111 pnss 
over nny bnckgro11 nd te,....-t or graphics without dist11 rbing 
the background. It is nl'so 11s11nlly fnster nnd eas ier to 
program tlinn n bit111npped (lrigli-reso/11 tion) slrnpe. 
Machines witlr sprites 11sunlly include feat ures such ns 
collision-cl1ecking (lrnve one or 111ore sprites touched 
ench other?) nnd vn rinble height nnd width for the 
sprites. 

The Atnri 800 /ins four s11clr sprites, called players, 
nnd fo ur ti11y two-bit sprites called missi le (/lie 111iss i/es 
ca 11 be co111/Ji11ed to form n fifth plnyer) . They can ench 
be eight bits (dots) wide, nnd up to 256 lines high . The 
use of players is not limited to games . Tirey can nlso 
for/// borders, special tnll clinrncters, cursors, or even n 
c/ieckerbonrd. Other 111nclrines thnt linve sprites nre tire 
Commodore 64 (with eight 24 x 21 sprites witlr 111ulti­
color capability), n11d the Tl-99/4A (whose sprites can 
/Je moved automntically by the computer). 

Our reference ton gn111e by Michael S. Ho//z111nn 
n11d Til/lothy Baldwin in tire October 1983 issue 
was incorrect. It should hnve been: Michael S. 
Holtzninn nnd Mnrk Kerslre11blntt. 

COMPUTE! welcomes questions, comments, or 
solutions to issues raised in this column. Write to: 
Reader 'Feedback, COMPUTE! Magazine, P.O. 
Box 5406, Green boro, NC 27403. COMPUTE! 
reserves the right to edit or abridge published 
letters. © 
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The Future 

Of Synthetic Music 


Ric ord onsf1eld. Sen10r Editor 

Something is about to happen to music. Synthetic 
music, syn thesizers-those machines which can 
sound like entire orchestras at the touch of a 
button- are becoming inexpensive consumer 
items. Soon, anyone will be able to afford this 
powerful musical tool : an instrument which can 
be programmed (you can make technically perfect 
music even if you're tone deaf or have no rhythmic 
sense); can sample and hold any sound via a micro­
phone (you could write a concerto for doorbell 
and dog orchestra); and can create digital "tracks" 
in RAM memories (you layer sounds as if you 
were a one-man band and had rented a profes­
sional recording studio). 

Anyone thinking of buying a piano or organ 
for their home now has to think twice. A good 
synthesizer can offer all the sounds of an organ, 
plus a harpsichord, drums, piano, and even realis­
tic violins and cellos. 

Hal Chamberlin, an authority on com­
puterized music, believes that synthesis-on-a­
single-chip technology 
now has made small and 
affordable what used to 
cost thousands of dollars 
and was very large in­
deed . The revolution in 
electronics, which made 
personal computers pos­
sible, is now transform­
ing music. 

Synthesizer pioneer 
Robert Moog predicts 
that-with a Casio syn­
thesizer already selling 
for under $100-pri~es 
are not going to fall much 
further. Materials will not ---­

that synthesizers w ill never replace an instrument 
like the guitar. They won't be as transportable. 
You cannot sing along with a synthesizer quite 
the same way that you can with a guitar. Most 
synthesizers have to be plugged into your stereo 
amplifier and played through your speakers. That 
would be hard to set up on the beach. 

Some portable synthesizers do contain built­
in amps and speakers, but there's always the prob­
lem of power. Moog doesn't expect electronic 
keyboards to simply rep lace traditional instru­
ments in every situation: "Not until there's a 
technical breakthrough, which, as far as I know, 
no one currently foresees. Battery power cannot 
do that much, but they will replace home organs, 
electric pianos, etc. They simply have more 
potential." 

The Sound Of The Nineties 
Research on sound synthesis is moving at a rapid 
pace these days. Moog says that in the next decade 

go down much in cost. A video display of waveforms and a computer keyboard acco111pa11y New England Digital's 
Furthermore, he says Synclavier II. 



LAST NIGHT, 39 MUSICIANS HAD A 

COMPUSERVE CONFERENCE, SO DID 31 M.D.S, 

49 SPORTS FANS AND 640 APPLE POLISHERS, 


AND No ONE HAD To LEAVE HOME. 

The Electronic Forum, 
Cheaper than Long Distance 
and Much More Rewarding. 

Every night on the CompuServe 
lnfonnation Service, professional 
and social groups discuss a wide 
range of subjects. From what's new 
in medical technology to what's 
nouvelle in continental cuisine. 

And every day more computer 
owners who share a common 
interest are discovering this exciting 
new way to exchange ideas and 
even transfer hard copy data. 

And besides electronic forums, 
they leave messages for each other 
on our national bulletin board, 
"talk"infonnally on our CB simulator, 
and communicate via CompuServe's 
electronic mail. 

But best of all, in most cases, 
CompuServe subscribers get all of 
these state of the art communications 
options, plus a world of on-line 
infonnation and entertainment for 
the cost of a local phone call plus 
connect time. 

To become part of this flexible 
communications network, all you 

need is a computer, a modem and 
CompuServe. CompuServe connects 
with almost any personal computer, 
tenninal, or communicating word 
processor. 

To receive an illustrated 
guide to CompuServe and learn how 
you can subscribe, contact or call: 

ConlpuServe 
Consumer lnlormauon Service. P.O Box 20212 
5000 Ari,ng1on Cen1re Blvd . Columbus. OH 43220 

800-848-8199 
In Ohio call 614·457-0802 

An H&R Block Company 



HOME MANAGEMENT SOFTWARE FROM ELECTRONIC ARTS 


Ifyou can learn to use this wordprocessor 

in90 seconds,canitreallybe anygood? 


CUT & PASTE"' displays ics commands on a single Linear rhe borrom of rhe screen. This 
makes working wirh it easier and al.so gii•es yo 1t more usable space on rhe screen. 

O f all word processor on the 
market today, Cut & Pa te may 
well be the easiest to use. In 

fact, by the time you finish read ing this 
section of the ad, you'll know how 
to work with Cut & Paste . So read on. 
START TYPING. Working with Cut 
& Paste is like working with a type­
writer. Ifyou know how to use a type­
writer, you already know how to type 
in your draft with Cut & Pa te. The 
only real difference is, with Cut & 
Paste it's easier to correct typos. 
MAKING CHANGES. Let's say 
you've decided to make a cut in your 
rough draft. To do this you put the 
cursor (the bright block) at the tart 
of the text you want to delete, and 

tretch it through to the end of your 
cut.Then you send the cursor down to 
the "C UT "command on the bottom 
of the screen. Done. 

If,on the other hand, you want 
to keep that line, but put it in a differ­
ent part of your draft, you use the 
"PASTE'' command. You mark the 
point of insert with the cursor. Then 
you put the cursor over "PASTE:' 
That's all there i to it. 
PRINTING IT OUT. When you 
Uke the way your work looks, you print 
ir. Put the cursor on rhe "PRL T " 
command. Then se t your margins, in 
inches. That's it. 

You now know how to use Cut 
& Paste. 

OKAY, IT'S SIMPLE. BUT HOW 
GOOD IS IT? Cut & Paste has all 
the features yo u'll ever need ro u e 
at home. Here are a few of them: 
1. Scrolling dynamic menus 
2. Automatic word wrap 
3. Simple cut & pa te editing 
4. Block indenting 
5. Ser margins and pape r size in 
inches 
6. Tabs 
7. Automatic page numbering 
8. Controllable page breaks 
9. Headings 
10. Scrolling rexr windows 
11. Automatic widow and orphan 
control 
12. Clear and conci e manual 

In other words, Cut & Paste 
will do just about everything other 
word processors do. But Cur & Paste 
will do it more easily. Without com­
plex commands and modes. 

If you think about a word proc­
essor in terms ofwhat ir replaces (type­
writers, pens and paper, files), Cut & 
Paste begin to look very good indeed . 

And when you consider that all chis 
power can be had for approximacely 
$50, we think you'll see why we believe 
Cut & Paste is something of an 
achievement. 
A PHILOSOPHY OF DESIGN. 
The people who designed , devel­
oped and programmed Cut & Paste 
have some fairly heavy credentials. 

They are people who worked on 
the internationally-famou user inter­
face designs that led to the Xerox Star' 
and Apple's Lisa~ They are also 



THE CHANGING OF THE GUARD. Unril quire recently we used pens and paper 
and typewriters co write with, mostly because we knew how ro use chem.They have been good 
rool.s, bw limited. You rend ro make messes when you work wich chem, and gecring rid of those 
messes makes extra work. Cw & Pa.see is an inexpensive and pracrical altemarive. Because ic is as 
easy co use as a typewriter,you realb·will use it Which may make ic chefirscsensible word /Jrocessor 
for the home. Thus an alleged labor-saving device has come co a posirion whereic really cansave a 
significant amounc of labor, i.e., yours.

;.'!'-"""'"-· 

THE ME WHO MADE CUT & 
PASTE.The Linotype machine pictured here 
·was che 19th cenCu1)'S masc im/JOrwnc conrri­
bwion co word processing ceclrnology. le lee 
typesetrers compose and rearrange text in che 
form of mecal ca.srings.The importance of Cw 
& Pa.see, of course, mu.st awaic the judgment 
ofhiscory. evercheless,che sei•en mery who de­
veloped it look confidenc here. Standing left co 
righc, they are: Norm Lane,Stetie Shau1, David 
Maynard, Dan Silva, Steve Hayes and }CT1) 
Morrison. Seated at the console is Tim Morr, 
whose idea this was in chefirsc place. 

people who have in common a very 
lucid philo ophy of design. 

Computers and the programs they 
run are tools , they believe. Tools are 
never noticed unless they are bad tools. 
When they're good, they become, in 
effect, invisible. And if you want to 

make a good tool-an invisible tool ­

you'd best study the way people use 
the tools they already have. 

As a result of this thinking, Cut & 
Paste was designed to work much in 
the same way that you already work 
with a typewriter or with pen and 
paper.The most complex and power­
ful parts of the program are hidden 
from view. The work they do takes 
place deep in the machine. All you get 
to see are. the result . 

But beyond that, there i something 
alma t indefinable about a good de­
sign . Things about it just seem to work 
crisply. Little touches and features 
that you notice make you want to smile. 
If it's really good, 
it feels good . 

Cut & Paste 
feels good. ELECTRONIC ARTS '" 

_ 

THEPRODUCTS ofElearonicArucan 
be fou nd in your fa vorite computer scores,soft­
ware centers, and in lead ing deparcmenc scores 
chroughouc the country. Both Cw & Pas·ce 
and Financial Cookbook"' are now available 
at a suggested retail price of$50 for the Apple 
lie and che Commodore 64 and will soon be 
available for the IBM-PC and Atari . 

OUR COMMITMENT TO 
HOME MANAGEMENT. 
Cut & Paste is just one of a growing 
number of products we're publishing 
within the category of "home manage­
ment software:· The e products are all 
built around the same program archi­
tecture, making them all equally "friend­
ly." as well as remarkably stra ightfor­
ward and practical. We believe that 
designs like these will soon make home 
computers as functional and efficient as 
today's basic appliances. 

Our next product in this line is called 
Financial Cook.book. It's a realistic alterna­
tive to the complex, pre-programmed fi­
nancial calculators we all wish we knew 
how to use. With a few.simple key rrokes, 
Financial Cookbook lets you make more 
th a n 30 ke y tim e-val ue-of- mo ney 
computations-just about all the ones 
you'd ever use for personal finances-
like calculating 
mortgages with 

changin g i nte r ~ ~~:~?E£.i~~:~S 
es t ra tes, com­
po unding th e 
interest on IRA 
and savings ac­
coun ts.and buy­
ve rs u s - lease 
comparisons fo r 
automobile pur­
chases. 

To find ou t more about these home 
management products and about what 
we have planned for the futu re, ca ll or 
write: Elecrronic Arts, 2755 Campus 
Drive, San Ma teo , CA 94403 (4 15) 
571-7171. 

At1t1'c and l1llJ arc TCi{UCe red 1rLUlc:marks n] Applt' Compurcr. In Sia r ts a rl0{ru1acd nade1narl.. of the Xt• x Corporatwn Commodore o4 ts a h.'s;:utcird rrndenu:rl.: u Commodt1u 81umeH 1\llk-1rn'4.'.t, /nc PC u ll fl'RU!c rcd 
tr~cnwr.lr. 0 /n1crru:1on.'11 Bu..smt'.U ,\! h1nt .t . Inc. Aran u ti fc.'f.,rllh'H'd 11.l.lcmark 0 Aran. lni.: , ti u:imc!r Cor'\m1lTU(1,mOtU (lllflJlt.l'l~ 

http:tr~cnwr.lr


"Make note of that name, ElectronicArts. 

It may well set the standard for sophisticated 


entertainment software in the '80s~' 

- Creative Computing. 

ELECTRONIC ARTS 

COMES ID 


THE COMMODORE. 

ARCHON '" 
by Free Fall Associates " . .. the offices of A .N.A.L.O.G . 

"No review could possibly do echo with the searing roar of 
more than hint at the manifold dragon-fire and shouted 
excellence of Archon. It is obscenities from angry players. 
truly a landmark in the devel­ Archon turns friend against 
opment of computerized friend and inspires grudges that 
strategy games:' - Video can last for days. What better 
" .. . you're bound to fall for it. compliment can you give to a 
lmagineachessgameinwhich computer program:' 
you can cast spells:' - A.N.A.L.O.G . 

- Creative Computing 

HARD HAT MACK '" 
by Michael Abborand 
Maahew Alexander 

"An outstanding, srace-of-the­
art game. Hard Hat Mack is the 
blue collar hero of this three 
screen climbing game and his 
tasks are far from simple:' 

- Arcade Express 

"If you put Hard Hat Mack 
in the ring with all other 
games on the market, it 
would win most bouts in ·• 
the opening seconds of the 
first round. It's that good:' 

-Softalk 

Ap. C64. Ai. signify 3 vailabJ1ry fo r Apple Jl . II +. llE , Commodore 64. o r Arnn home comp.Jtcrs with d isc dri\'C. All sc reen shoes represent Commodore 64. Apple is a registered 

trodc~rk of Apple Computer. Inc . Commodo re 64 is a regis1crC'd trademark of Commodore Business ~fachincs , lnc. At;in is a rqi.stcn:d trademark of A1-:iri, Inc., a Warne r Communicatioru Company. 
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M.U.L.E.'" _;t:~ 
"by Ozark Sofrs,:ape 
A must-have. 

-Electronic Fun 

"May well become the Monopoly 
of computer games:· 

- Personal Software 
"Graphics, sound and humor 
are superlative." 

-Creative Computing 
"Recommendation ? Buy it:' 

- Softline 

IN:~·-

= 

C64. A1 

MURDER ON THE 

ZINDERNEUF '" 

by Free Fall Associates 

"Whodunit fans, drop your 
Agatha Christie and come 
running. This is your game' The 
graphics are among the most 
colorful and attractive I have 
seen in any game:· -Antic 

PINBALL 
CONSTRUCTION SET '" 
by Bill Budge 

"The best program ever written 
for an 8-bit machine:· 

-SteveWozniak 
"A fully integrated 
graphics-oriented 
design tool that lets 
you create your own 
video pinball games, 
required study for all serious 
software authors:· 

-A.N.A.L.O.G. 
"A tour de force: · 

- Creative Computing 

-

ELECTRONIC ARTS 

Home Software for the Commodore 64 

/ 

Look for our other Commodore 64 tides li\:c AXIS ASSASSIN'." WORMS !:" ;ind THE TESSERACT STRATEGY "' at your favorite computtr store. software center and at fine dtp."lmnem stores thtouJ?hout the countr)l 
f-or more 1nfo rma11on ;ibout 1hek and o ther Electronic Arts products. write or call us at 1755 Cimpus Dri\'c,San Moi teo, CA 94403 - t41 5) ;71·7171 . 
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there will be new "special input devices-maybe 
a keyboard , an alphanumeric keyboard, special 
controls. Synthesizers could become so stand­
ardized that they all become preset. " 

Hal Chamberlin looks fo r keyboa rds with 
more freedom, and fa lling prices fo r pe1fo n11a11ce 
synthesizers. Synthesizers optimized for perfo r­
mance (as opposed to primarily progra111111able 
machines) will offer greater expressiveness, a 
more sensitive re ponse to the playe r' s hands. 
He's currently working on a keyboard which re­
sponds to the velocity with which a key is pressed , 
the amount of initial pressure, and the secondary 
pressure deriving from the motion of the fin gers­
three kinds of sensitivity at once. 

Will Alexander is technica l manage r for Fair­
Iight Instruments, a manu fac turer of popular, 
high-end synthesize rs. H e sees several important 
developments over the next few yea rs . For one 
thing, new technology will make the instruments 
more complex. They' ll have " more memory, 
sff1 aller packages, more voice genera tion capability 
(as in polyphony)." What is now layered sound 
on an eight-track recorder will be handled in one 
pass by a synthesizer. And we can probably also 
expect to hea r more synthesize rs in video and 
media applications. 

One interes ting possibili ty is direct interfacing 
to personal computers. Tha t would permit com­
puter-generated graphics that illu s tra ted the 
music . Alexander also believes that the now com­
mon restri ction limiting many synthesizers to 
playing eight notes a t once might well expand to 
64 voice capability. The computer and its great 
mathematical capabilities make all this possible. 

An Invasion Of Numbers 
Although it is at firs t hard to imagine the music of 
Vivaldi or The Talking Heads as a collection of 
numbers and equations, mu sic is very much a 
part of the current trend toward digitization . And 

Vict ims of euo/11t io11ary pressure prepare 1'0 11mke music with 
portable Moog "Libemtio11 " sy11thesi:::.ers. 

w hen something goe digital, you ca n expect to 
find a com puter in there somewhere, keeping the 
numbers s traight. It's a matter of speed , really-if 
you can sa mple soir1 ething fas t enough and then 
assign a number to each sample, you can store it 
and transmit it with no degrada ti on in quality. 
Alexa nder notes tha t d igital has "a transparent 
sound- it has no characteris ti cs (unlike analog). 
It only produces what you program it to do. " 

Perhaps even more important to the creative 
mu sician, digitiza ti on permits an ex traordinary 
range of ound ti mbres, rhythms, and harmonies. 
And while it ca n ta ke yea rs to lea rn to effectively 
play a violin, you can quickly pick up the skills 
necessa ry to program an a rtifi cia l violin . On 
current analog syn thesize rs, the string section 
sounds pretty convi ncing. On digital syn thesize rs, 

yo u might we ll be 
hard- pressed to tell the 

... di ffe rence . 
O f course, in many 

areas of modern li fe, digi­
tal is replacing the tradi­
tional analog approach. A 
tiny imitation of a Vivaldi 
concerto appea rs as the 
bumps in the grooves o f a 
typica l stereo LP record. 
The new laser discs con­
tain only numbers. And 
the lase r disc playe rs are 
dedicated computers 
\·vhich can read those num­

Korg's self-contained SAS-20 makes up rhythm, bass, and even chord progressions whe11 bers at the ra te of 44,000 
you play a melody with one finger. per second. 



The ENDofDINKETI 

DINK-DINK. 


nnouncing 
the first computer 
music program that 
actually sounds like .
music. 
LET'S FACE IT Up till now, music 
programs fo r your home computer 
have all sounded, well, pretty lame. 
There were the ones that resembled 
little electronic music boxes, remem­
ber?And then there were those that 
sounded like so many burps. 

Enter Music Construction Set~ It's the scissors to cut out whole measures, 
the first music program that really then use the glue pot to paste them 
makes use of the power of that ma­ in somewhere else. Got a printer? 
chine you 've got. Ifyou 're a serious Great. Print the score out and show it 
student, this means you 'll be able to off to your friends. 
work with an intricacy and range of But what if you 're not up to writing 
sound qualiry you've never heard be­ your own stuff yet? No problem. 
fore on a computer. And if you know There are twelve pieces of music al­
nothing about music, you 'll find some­ ready in here , from rock 'n roll to 
thing even more important. amely, baroque.They're fun to Ii ten to, and 
that this thing is simple enough to even more fun to change. (Apologies 
be a lot of fun . to Mozart.) 


Take a good look at this screen 
 The point is, the possibilities are 
because it, you , and a joystick are the endless. But if you're still skeptical, 
whole story here. visit your nearest Electronic Arts dealer 

That's you at the right end of the and do the one thing guaranteed to 
staffof notes - the little hand . Move send you home with a Music Con­
the joystick, and you move the hand. struction Set in tow. 
Use it to carry notes up to the staff. Boot one up. Poi nt to the piano. 
Lay in rests, signatures, clefs , then point And Ii ten . 

to tl1e little piano in the lower right 
and listen, because you'U hear the 
whole thing played back. 

Move those little scales in the mid­
dle up and down to vary the music' 
speed, sound quality, and volume. Use 

ELECTRON IC ARTS 'v 

MUSIC CO, STRL'CTION SET is now a\·a1J:ible for Apple II . II-, lie .and Comme'Jorc 64 cumrutt·r~ Thl' ArPlc \'l'n11on , wnh .1 ~toek ini.:ho., rJ~pby s chor~b of up tu :ii.x noh.'~ each Tu· Commi •,forl' '1.:r,11•n rl.1~· :. chords 
of up to three notes each . Apple 1s a registered u ademJrk of Apple Computl'r Commodore 1s a re~ 1 s tered rradr mark of CommoJcm· Business ~fachi ncs. Inc For more 1nfo nn.1non .1lxm1 Elccn 0 mc Am. write us at 2i5S 
C1mpus Drive, San ~1ateo, C:\ 94403 or call {4 J;) 5i l-7171. 



E-MU Systems' Or1111111lator , cu11tai11i11g digitized versio11s 
of real drum sounds. 

Will Alexander states without equivocation 
that "digital is the wave of the future in music 
synthesis." His company's Fairlight synthesizer is 
a computer-it's got BASIC, FORTRAN, a word 
processor, and a light pen. And soon they're ex­
pecting to add the language C. The Fairlight has 
two microprocessors on the same bus-one for 
music composition and the other for input/output. 
He sees the availability and management of mem­
ory as a key to future synthesizer designs. At 
present, the Fairlight implements the concept of 
virtual memory storage; music can be performed 
while new music is overlaid in memory. 

Most of today's synthesizers are analog. If 
you want a softer, more woodwind souf"ld on one 
of these machines, you turn a dial controlling a 
built-in, filtered waveform until you get close 
to what you're after. Yamaha has recently intro­
duced a relatively inexpensive digital synthesizer 
and-like anything digital-it isn't tuned, it's 
programmed . 

Alexander forecasts the death of analog: 
"Analog has been taken to its limits ... the deci­
sions are made for you. " With digital, "the end 
user specifies the parameters-decisions are made 
by the user." Using analog, you work with a spe­
cific set of predefined harmonies; with digital, 
you specify the harmonies for the system. This 
gives the player more responsibility, but also far 
more freedom. The Fairlight, for example, has no 
oscillator-the user works directly with the 
waveform itself. 

Playing an analog synthesizer, Alexander 
says, is like going to a paint store and just buying 
tubes of colors and supplies. Using a digital syn­
thesizer is far more individual: Like a painter in 
the 15th century, you work from scratch, making 
your own paints, creating all your own colors. 

Hal Chamberlin agrees, saying that analog 
synthesis will be dying out over the next several 
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years. The only thing holding back further digital 
development is the cost and complexity of the 
technology. He says that the chip technology is 
already here-it's just a matter of implementation. 

Tom Rhea, director of marketing for Moog 
Music, Inc., finds digital inevitable, but in its in­
fancy. "Digital technology as it appears in musical 
instruments is not at a mature stage . What tech­
nology can do is known. What people need and 
want is the problem. There's a lot of hoopla over 
digital. It's another buzzword. For a while it was 
polyphonic, then programmable, now it's digital. But 
in ten or fifteen years we'll have digital everything. 
It's the music of the future." 

Analog versus digital "should be a non­
issue to a musician. The musician is concerned 
with 'What does the sound do? How can 1ma­
nipulate it?' Nobody asks of a piano 'How are 
you constructed?' They just play and respond 
subjectively ." 

Paul Turino, an engineer in the product 
development division of Unicord, distributors of 
Karg machines, expects that the coming digital 
equipment will open many doors for musicians. 
"We'll see a greater u tiliza tion of microprocessor­
based units. Presently, a synthesizer such as the 
Fairlight can record any sound imaginable and 
process it-as a result of sampling principles. In 
the future, synthesizers will be able to store more 
features and handle ten times the amount of 
routines that they handle now." 

Dog Symphonies 
You hear Fido howling at the moon. It's a haunt­
ing, pleasant sound. You quietly turn on your 
tape recorder and save the sound . The next 
morning, you plug the recorder into your synthe­
sizer and sample the sounds. A computer inside 
the synthesizer makes a very accurate, high­
resolution analysis of the noise. After that, you 
can play the howls in any key, add vibrato, decay, 
echo-whatever you want, to manipulate the 
sounds into new "instruments." Then layer your 
invented instruments, harmonize them, bring 

A Commodore 64 interfaced to a pair of Prophets from 
Sequential Circuits. 



'1be Home Accountant 
......, "Popular Computing S&)'S 

The Home Accountant 
does just about everything 
you'd ask of a personal 
finance package.'" 

"You mean )'OU can use 
The Home Accountant 

'1be Home Accountant 

Is great for 


realistic budgeting." 


'Tm so glad you brought 
It home. I ne>·er thought 
that creating a budget 
and managing money 

could be so easy.'' 

•Popular Compu1 ing, Non:mbcr, 1982 

I Apple Sofralk . April , 1982 

Is it because it 's che #1 bestselling 
ho me finance package in the world? Or 
because it 's extre me ly thorough and 
powerful and easy co use? Or because 
it's g reat for home and business use? 
Or because it has up co 200 budget 
categories and handles up co 5 
checking accounts? 

Yes. Bue the re are a lot more reasons 
why people buy The Ho me Accountant. 
And why you will , coo. 

Because The Home Accountant can 
li terally save you hours o f time. And 
cake the headache o ut o f handling your 
finances. Whether it's setting up a budget, 
cataloging your expe nses, balancing 
your checkbooks o r handling your 
credit cards and money market funds. 
For pe rsonal o r business use. 

The Home Accountant will even 
print net worth and fi nancial state ­
me nts. Not to me ntion being a li fesaver 
at tax time. Especially whe n you're able 
to transfer information onto Contine n­
tal's The Tax Advantage™ program and 
figure out what you owe. Quickl y. 

In short , The Home Accountant is the 
most effecti ve software program there 
is fo r managing your money. And man­
aging it easily. 

Scop by your Continental Software 
deale r today and pick up The Home 
Accountant. You'll see what eve ryone's 
talking about. 

The Home Accountant is avai lable 
fo r Apple II/Il e , IBM PC/XT, Atari 
400/ 800/IZOOXL, Osborne~ TRS-80 
Models lll/4, Co mmodore 64, Texas 

tllc'lbwA«Oul'IUtll•ndT!wTU~ ircr"""'rrN1r-~~U olC".onunirftulSoft1o'al'~ ..... ~-~·-""._~--"-"l"l--..--.Ji.ot~1>-....,__,,,,...._...._,,,__ .-...,-c..-....._-.~.... ...-.,,(Wo..-~~n:i.~-- ... .._......._ ...,_ ... . __.,,(._..._ _
~..... _ _,_,__....,.._...._o1_r-_to-_____,..__,...._..,___ '-•. .._..._.. .. . _.... ..~..,-~--~"-c-.,, 

even flags transactions for taX time. 

And that's a big time-saver 


because I can transfer Information 

to The Ta.~ Advantage™ program 


and easily figure out what I owe.' ' 


'1be Home Accountant 
Is the#1 best-selling 
home finance package 

In the world.' ' 

"Softalk Magazine 
5a)'S It's the most 

thorough and 
powerful program 

of 115 kind.' ' t 
11 1agree." 

"You can create trend anal)'Sis 
graphs for each budget 

category, so you can make 
visual comparisons of where 

you stand financially." 

"My company bas 

5 checking accounts , 


6 business credit cards 

and 3 money market 


funds to keep track of. 

The Home Accountant 


makes It easy.'' 


" It automatically prints 
my checks . And gives 

them a very 
professional look.' ' 

'1be Home Accountant 
will e>'en print a 
personal financial statement 
and net worth statement. 
Keeps me right on top of 
my finances .'' 

Everyone's talking about The Home Accountant~M 

Instrume nts Professional, Zenith 
Z-100/110, Compaq and KayPro compu­
te rs. Actual budget capacities will vary 
with each compute r. 

For your free 48 page booklet, 
"Tips For Buying Software," please 
write Continental Software, ll223 
South Hindry Avenue, Los Angeles, 
CA 90045, 213/417-8031, 
213/417-3003. 

A Division o f Arr:iys , Inc. 



one to the fro nt as the me lody, and you've crea ted 
a dog orches tra. 

Do you like Linda Rons tadt's voice? Sample 
it from the radio . Drive it th rough a singing speech 
synthesizer and you've got the se rvices of a robot 
songs tress at your com mand . Sampling is the 
hottes t topic in synthesis today and it, too, is an 
offshoot of the digi tal revolution brought about 
by computeriza tion . 

You can pull a birdsong from the sky as easily 
as yo u could snap a picture of a bluebird in a tree . 
Sampl ing is a technique that d igitizes a whole 
sound , says Moog, and any sound imaginable 
ca n be used . Fairlight's Alexa nde r also feels tha t 
sampling is an extremely im portan t technique, 
especiall y in the way it sim p li fies thi ngs fo r the 
musician. 

It's not necessa ry to w rite a computer p rogram 
to generate and manipula te a waveform . Just offer 
a sound to the machine and the com puter figures 
out the equa tions fo r you, syn the ize the 
waveforms, and suddenly Linda or Fido is wa iting 
inside the instrument. You ca n concentrate on 
w riting a song for them beca use, as Alexander 
points out, with sam pl ing there are no ma themat­
ics for the u er to bo ther with . 

To The Limits Of Your Talents 

synthetic music has grea t promise, he wo nders if 
it wi ll be abused. Playi ng the violin well " involves 
neuromuscular skills, technique, hours of time. 
With a synthesizer we jus t press buttons. Because 
we can do this, is this w ha t we s'1011/d be doing? 
Electronic instrumen ts a re da ngerous- yo u ca n 
do so much fo r so little. With synthesizers it's 
easy, easy, easy to play badly. Everyone can play, 
sure, bu t can they play it well ?" 

Of course, thi argu men t was ra ised by 
pain ters when the ca mera was invented. Eventu­
a lly, photography beca me an alternative art fo rm . 

The computerization of music will-like any 
technology-have its drawbacks. But most people 
will welcome the exhilarating possibilities offered 
by the e new, powerful music machines . There's 
som ething to be sa id for an instrument w hich lets 
you go quickly to the limi ts of your talents w itho ut 
having to spend years studying before fi nding 
out just how good you migh t be . 
Seq11enlial Cirrnils, Inc. Moog Music, Inc. 
3051 N. Firs t St. 2500 Walden Ave . 
Sa n Jose, CA 95134 8 11/falo, NY 14225 
New England Digital Corp. Un icord 
P.O. Box 546 89 Fros/ St. 

White River jct., VT 05001 Westl111ry, NY 11590 


£-MU Syste111s, Inc. 

2815 Chanticleer 


Tom Rhea sounds a cautionary note. Though Santa Crnz, CA 95062 

Commodore®owners: 
"THE FUTURE IS HERE . " • • 

/ Wiii your printer interlace pass the Commodorec printer test? We don 't think sol! Ours w/11 . 

The CONNECTION1" 1s lruly the ult1ma1e parallel interface for the VIC20™iCOMMODORE 641M This fully intelligent 
1n1erface plugs 1n10 the disk (serial) socke1 1us1 hke the s1andard primer and you can easily assign 11any device 
number. II will provide virtually TOTAL EMULATION of the Commodore prinler including all standard graphic 
charac1ers (normal or inverse) . column tabbing , dot tabbing, graphic repeat, dot addressable graphics, cursor 

up/down mode. and more. II responds to all of the standard commands (P RI NT #, OPE N, CLOSE. etc.) to 
insure software designed for the Commodore printer will operate wilh the CONNECTION1"' . Use it in lhe 

TOTAL TEXT MOOE , or purchase our Un iversal " CONNECTION t at works with virtually EVERY DAISY 
WHEEL OR MATRIX PRINTER with standard Cenlronics Parallel conf1gurat1on. To take full advantage of 
your printer's special feaiures, please specify lhe printer 1ype. Available for STAR MICRONICS, BXBO, 

EPSON, OKI, NEC, PROWRITER, BANANA, SEIKOSHA, RITEMAN. GEMINl1 0X and others. 

ONLY $119.00 Complele. (Additional ROMs are available if you should ever change printers). 

THE CONNECTION PROVIDES: 
1) A 2K Printer buffer. 
2) Full LED Status indicators. 
3) Complete Built in self test . 
4) Printer reset switch . 
5) Adds Skip over perf , margin set , programmable line length, program 

list format commands to your printer. 
6) No need for extra cost, special tape loader for graphics. 
7) All features easily accessed from software . 
8) ASCII conversion , TOTAL TEXT, EMULATE, and TRANSPARENT Modes. 
"Note: Only the Unive rsal CONN ECTION will not provide 100% Commodore graphics . 

13428 RT 23 
BUTLER , NJ 07405 201 -838-9027 
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Robots That Roll, 

Crawl, And Bounce 


Fre D'I noz10. Assoc10 Edito r 

The World Headquarters For Robots 
Where is the world headquar ters for robots? Is it 
in Japan, England, the Soviet Union? Probably 
not. It's probably right here in the United States 
at the Robotics Institute. The institute is part of 
Carnegie-Mellon University, in Pittsburgh, 
Pennsylvania . 

The Robotics Institute was es tablished in 
1979. Eighty scientists and enginee rs and over 60 
students work on the institute's multimillion-dol­
lar projects to invent new, advanced computers 
and robots. The institute's 17 corporate sponsors 
watch the resea rch closely. They are hoping the 
scientists and students will invent robots and 
computers that their companies can use in their 
business. 

A Robot That Crawls 
All the robots at the ins titute are exciting, but the 
most interesting robots are the ones that move. 
There are three types of mobile robots: a wheeled 
robot named Rover, a six-legged robot that crawls, 
and a couple of bouncing robot pogo s ticks. 

The crawling robot is one of the firs t six-legged 
robots (or hexapods) in the world. Earlier hexapods 
were built in Japan and in the U.S. And there is 
even an octopod (an eight-legged robot), built by 
scientists in the Soviet Union. 

In order to walk, the ea rlier hexa pod robots 
divided up their six legs into two tripods of three 
legs each. To take a step they would rai se three 
legs. To keep from falling they would keep three 
legs on the ground (in the shape of a triangle-or 
tripod). In this way, the hexapod could move, but 
it didn' t need to maintain its balance since it always 
had three legs on the ground. 

The institute's hexa pod robot can walk using 
the tripod method . But it is capable of using other 
methods as well. Its inventor, Ivan Sutherland, 
studied the motion of several animals, including 

four-legged horses and s ix-legged insects . He 
programmed the robot to use some of the same 
patterns that real animals use. 

Each of the six legs on the robot has its own 
microcomputer to control the leg. The computers 
communicate with each othe r and with a central 
supervisor computer to make sure the robot 
accomplishes its mai n objective: crawling. Without 
the computers working toge ther, the robots' six 
legs would become jerky and spas tic. Instead of 
walking it might begin doing deep knee bends or 
keel over. 

A human can ride Sutherland's hexapod . 
Even though the robot has lo ts of little computers 
to help it walk, a human can do some important 
things to help the robot get where it's going. The 
rider can adjust the attit11rlc, or tilt, of the robot so 
it won't tip over on hillsides or rocks. He can adjust 
the robot's clearance so that the robot doesn't 
scrape its tummy on sharp stones, tree branches, 
and other objects it passes over. And he can help 
the robot decide where to p lace its feet. This is 
especially important when the robot is walking 
near a hole, next to a cliff, or beside a pudd le. 

However, the most important reason to have 
a human ride on the robot is not to he lp it wa lk. 
lt's to use the robot as an intelligent, legged jeep 
or land rover- to get somew here that no wheeled 
vehicle could reach . 

But don't expect to get there fast. Sutherland's 
hexapod travel s at only two miles per hour. 

A Robot That Bounces 
Perhaps the strangest robot at the institute is Marc 
Raibert's bouncing pogo stick . The robot has no 
arms or head , only a body and a leg-011e leg . The 
leg keeps its balance and moves forward by hop­
ping, just like a kangaroo. 

Raibert built the robot (or monopod) to help 
him study how creatures ba lance themselves. The 
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The road to floppy success is paved with Gold Standards. 

Maxell can speed your success in 

computing. Helping you avoid the 
traps that can block the way to the 
information you've stored. After all, 
our disk has outpaced every other in 
performance tests. And earned a life­
time warranty. 

Consider this: disks travel through a 
disk drive where heat builds up. And 
up. Only Maxell designed its protective 
outer jacket to defy 140°F So the disk 
keeps its shape. And keeps your infor­
mation on track. 

Maxell Corpora1ion of America, 60 Oxford Dri l'c, Moonachie, N.J. 07074 201·440·8020 





Introducing the Rana 1000disk drive. Its awhole new game for Atari computers. 


This two dig it LED readout This switch tells you your 
d isplays a code that tells you write protect feature is 
everything you need to know. keeping your information safe. 

When Rana Systems introduced the Elite 
Series of Apple® compatible disk drives, we didn't 
know what a tremendous impact they would make. 
It turned out to be a line so outstanding in perfor­
mance, styl ing, capacity, and price, that it instan­
taneously made us a major force in the market. 
Well , needless to say, the response was so great 
that we were forced to create the same highly ad­
vanced disk drive for Atari® A disk drive that when 
coupled with Atari 's computer, could perform 
everything from accounting , financial planning, 
and stock charting, to word processing , business 
management, and letting you write your own pro­
grams. Plus, we made it simple enough for a child 
to use, for learning anything from the alphabet to 
a foreign language. 

Working with a diskette 
versus playing with acassette. 

Let's face it. The only reason Atari made a 
cassette option to their computer was to make it 
affordable. But now you don 't have to settle for less. 
Because now you can get a diskette for your Atari 
computer which outperforms their cassette. With 
Atari 's cassette you only get half the functions of a 
computer compared to what our floppy disk can 
give you. Their cassette is not only limited in the 
software available, but it also takes 20 times longer 
to get the information you need. And Rana's disk 

The remaining switches This switch , when you touch it, 

provide readouts on density tells you what track you 're on. 

storage. error status, and 

drive number. 


drive offers twice the storage capacity of either 
their cassette or disk drive. 

Why even stylewise our new low profile design 
not only looks 100 times more spectacular, but it 
occupies 3 times less space. And our new Rana 
1000 also g ives you a piece of its mind every time 
you use it, because our disk drive g ives you informa­
tion as well as takes it. And we th ink that says a lot. 

The diskdrive 

that has all the answers. 


Rana offers you a myriad of features Atari 
couldn 't even conceive of. Like five electronic func­
tions on the front panel that give you a LED read­
out when touched. Our d isk drive tells you what 
track you 're on , and what density and how much 
information you 're storing . And, we have a write 
protect feature which protects your diskette from 
being erased. In fact, no other disk drive can 
offer you that. 

As you can see, it was easy to build a disk 
drive superior to Atari' s. Because for every reason 
you buy a disk drive, Rana has superior technology. 

The Rana 1000 disk drive. It brings your Atari 
computer to a higher level of sophistication for a 
price one third lower than Atari 's. So your choice 
shouldn 't even be a matter of logic. 

Just common sense. 

RanaSystems Always a step ahead. 

21300 Superior Street. Cha1swon h. CA 91 31 1 21 3-709·5484 For dealer 1nforma11on call toll 
free 1-800-42 1-2207. In Cahforn1a only ca ll : 1-800-262-1221 Source Number · TCT-654 

® Apple is a regislered trademark of Apple Computer. Inc. c Atari is a registered trademark of Atari, Inc .. a warner Communications Company 



A New Age Of Discovery 

Someday, maybe 10 or 20 years from now, 
an exciting new Age of Discovery will begin . 
It will be comparable to the 1400s, 1500s, and 
1600s, when European explorers spanned 
the globe. Yet most of the explorers this time 
won't be people, the ' II be robots. Many of 
the robots will be de cendants of the rolling, 
crawling, and hopping robots being de­
veloped at the Robotics Institute. 

Today's robots are not very intelligent. 
Their senses are primitive, and their move­
ments are jerky and limited. A robot "ex­
plorer" of today might not be able to find its 
way out of your bedroom. 

But tomorrow's robots will be different. 
They will be smarter, more agile, and have 
advanced vision, hearing, touching, and 
other senses. They will sti ll not be as sharp 
as a human being, but they will be far 
sturdier. They will be fabricated out of metal, 
durable plastic, and crystalline graphite. The 
robots will be able to survive in the extreme 
cold, the killing vacuum, and the awful radia­
tion of outer space. They will be able to with­
stand the tons of pressure and cold, numbing 
water beneath the seas and the extreme heat 
under the earth's surface. They wilJ go where 

first version of his robot can fall down in only one 
direction since it is supported by a cushion of air 
blown out of a t.ilted wall to one side. A new ver­
sion of the robot, now being built, will resemble a 
pogo stick wearing a bicycle helmet. The new 
robot will be able to balance entirely on its own. 

It will be some time before one-legged, 
bouncing robots ca n lea p tall buildings in a single 
bound . But Raibert' s robot has already shown 
that it can leap onto curbs and over six-inch stacks 
of blocks. 

The robot maintain its balance, even while 
jumping, by paying attention to a group of sensors 
(electronic senses) that send it information about 
its speed, the length and angle of its leg, and the 
texture and tilt of the surface it is hopping on. 

The leg does not have its own onboard com­
puter. Instead it functions on a "leash," an elec­
tronic tether attached to a high-speed computer 
in the Jab. The robot's cord is actually more like 
an umbilical cord than a leash since the cord pipes 
in compressed air and pressurized oil, along with 
computer instructions. The robot uses the com­
pressed air to power the leg and jump; it uses the 
pressurized oi l to adjust the angle of its hips and 
leg to maintain its balance. 
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no man or woman has gone before. 
They will work in mines and factories 

on the far side of the moon, on Mars, on the 
moons of Saturn and Jupiter, in the Asteroid 
Belt, and in deep space . 

They will dive to the bottom of the ocean, 
perform salvage operations on sunken ships, 
and mine and farm the ocean floor. 

They will shrink down to microscopic 
size and become the eyes and fingers of 
surgeons as they travel on a fantastic voyage 
inside a person's veins, arteries, stomach, or 
lungs. 

They will work in dark, dirty mines far 
beneath the ground, in erupting volcanoes, 
nuclear power plants, and amidst shrieking 
hurricanes. They will travel along miles of 
labyrinthine air ducts, sewers, and oil 
pipelines that are too narrow or too hazard­
ous for human beings. 

Robots will also work with human beings 
as their expert helpers and companions. 
l:iuman beings and legged robots will scale 
tall mountains together, inspect and guard 
pipelines across the Arctic tundra, journey 
to the South Pole and through the unmapped 
interior of the Amazon jungle. 

Sutherland's crawling boat and Raibert's 
bouncing pogo stick are a far cry from the walking 
robots in the Star Wars movies. But they are fore­
runners of robots of that size and complexity. 
Compared to factory robots that are bolted to the 
floor, these first legged robots are a great step for­
ward. 

The Robot Rover 
There is another exciting robot at the Robotics 
Institute . It moves on old-fashioned wheels in­
s tead of legs. But it is one of the most advanced 
robots anywhere in the world. It is Hans Moravec' s 
nwbile robot Rover. 

In s hape and size, the Rover is a distant cousin 
of R2-02. But it has more the appearance of a 
sma ll barrel than that of a movie superstar. It is 
approximately one meter high, rests on three 
independently computer-controlled wheels, and 
is 50 centimeters in diameter . It is powered by six 
lead-acid batteries. 

Atop Rover's head is a small model railroad 
track. On the track is a video camera resting on a 
little cart. The camera is Rover's lone "eye." But 
its eye can move up and down the track, swivel 
back and forth sideways, and tilt up and down. 



THERE'S A COMPUTER BORN EVERY MINUTE... 


GIVE IT A HOME. 

f or those with a large computer family the CS-2748 gJVes you au the room you 

For $89.95 with the CS-1632 you can house your computer. need for your computer. morutor. pnnter. penpherals. sof':ware, etc at a pnce 
penpherals, and accessories without spending a fortune. that's hard to believe: $299.95. 

The CS-1632 computer storage 
cabinets compact yet functJonal 
design fi ts almost anywhere 
while housing your computer 
morutor. joystic:l<s, software. 
books and peripherals all for 
only $89.95. 
The slide out shelf puts the 
computer at the right height and 
position for easy comfortable 
operauon. 
The fold up locking door keeps 
unwanted fingers off the key 
board when not in use 
To store joysticks just tum them 
upside down and slide them into 
the inverted storage rack. 
Twist tabs on the back ofcenier 
panel allow for neat concealed 
grouping of wires, while power 
packs rest hidden pehind center 
panel on shelf. 
The slide out software tray 
has room for 14 cartridges or 
cassettes and up to 30 diskettes. 
Most brands of software will fit 
between the adjustable parti­
tions with a convenient hook for 
the spare key al rear. 
Stand fits Atari 400 & 800, 
Commodore 64 & VIC 20. 
Ti 99/4A and TRS-80. 
Cabinet dimensions overall 36" 
high x 33-7 /8" wide x 16" deep. 

To order CS-1632 send $89 95 to: To order CS-2748 send $299.95 to: 

P. O. Bo.11:446 
Wot Lynn, OR 97068 
For Fast Phone Orders Call Toll Free 1·800-547-3100 
Inside Oregon Call (503) 635-6667 

Name ~~~-----------------------­

Address ------------------ --------
Gry _____ ________State _____Zip - ---
Quanuty___ CS-1632 QuantJry CS-2748 

0 Golden Oak Firush O Natural walnut finish 
0 My personal check. cashiers chec:l< or money order is enclosed. 
0 Bill my VISA# Exp. Date 
0 Bill my MasterCard "' Exp. Date 
0 Please include freight charge on my VISA or MasterCard. 

Card Holders Signature - ------------------­
lmrmd"'" WJ><Mnt 1f111 s rocl< Ifnot. "1IOw 3·4 w•eks (01 d•llvery Ifp<rso<Wched<" ..nr alloY.• odd!aonal 
2 wee.ks CS.1632 slups UPS fr01gh1 collect from Oregon CS·2748shipsby1ruck fre1gh1 coU<C1 from Oregon 
Pnces •ub)<C1 10 chang., . Sh1pmen1 subJCC1 to avail4biliry 

Both lhe CS-1632 and CS-2748 ship unassembled m lwo """°"' Assembly r<qwr"5 only• screwJnv•r 
ha~r. and a few rru.nut~s ofyour ume 
Choict m s.unulattd wood11nw1 ofwlltl'Tl ~n oak or nch na1ural walnu1 firush 

The two slide-out shelves put 
the keyboard at the proper oper· 
ating height while allowing easy 
access to the disk drives. 
The bronze tempered glass door 
protecting the keyboard and 
disk d nves simply li ft s up and 
slides back out of the way during 
use. 
Twist tabs on the back of the 
center panel allow for neat con­
cealed grouping of wrres while 
a convenier.t storage shelf for 
books or other items lies below. 
The pnnter s its behind a fold 
down door that provides a work 
surface for papers or books 
while using the keyboard . The 
lift up top allows easy access 
to the top and rear of the pnnter. 
A slot in the printer shelf allows 
for center as well as rear 
feed printers. 
Behind the lower door are 
a top shelf fo r paper, feeding the 
printer. and a bottom shelf to 
recerve printer copy as well 
as add1tJonal storage. 
Stand fi ts same computers 
as the CS-1632 as well as the 
Apple I and II. IBM-PC, Franklin 
and many others. 
The cabinet dimensions overall : 
39-1/2" high x 49" wide 
x 27" deep. 
Keyboard shelf 20" deep x 26" 
wide. Disk drive shelf 15-34" 
deep x 26" wide. Top shelf for 
monitor 17" deep x 27" wide. 
Printer shelf 22" deep x 19" wide. 



KoalaPad™TouchTablet 
Paint the screen with p~ the controls colorful graphics or play lightning-

atyour fast gan1es with just a touch of your 
finger. The KoalaPad™Touch ~~\:fingertips. Tablet makes using your com­
puter more fun than ever before. 

.-..-:::....""-'"~ Just moving your finger across 
he special touch-sensitive surface 

controls graphics,game 
_. ,,_ commands,and much 

more. It's a great way 
to get the most out 

of your computer 
while you just sit 

back and 



' 


relax. The KoalaPad fits There's a full line of KoalaWare pro­
comfortablyin the palm grams to choose from 
of your hand for easy use. with a perfect 

Logo Design Master'" And once you have it in uses computerized 
grapbic desig11 to belp Dancing Bear'" brillgs 
cbildre11 a11d adults learnaft11lll)i ft1rry cabaret 
/be basics of progmm­star rigbt into J'Otir 
mi11g mul prepare home wbere your 
for 111ore adm11ced 011111 progm111 111ed per­
flfJfJlicalio11s. fo rmm1ces 111ill 111i11 

applause every time. combination 
your hands, it's hard to of entertainment 
put down. That's because and education.
the KoalaPad does . - . 

1 ••; " ... ' Add a touch of 
~1nuch more than joystickS, excitement today to your 

~<: ./ - _paddle controllers or the Apple~ Atari, Commodore®
"mouse'.' Each KoalaPad IBM®Spelllcopter '" takes off into 

/be ll 'Orld of spelli11g wilb or computer. 
nerial acrobatics Jo 
cbflllenge .rormg s11ulc111s. See the KoalaPadset is packaged with a KoalaWare'" 

graphics program* 
Touch Tablet at the computer store nearestfor creating beautiful, 
you. To locate the dealer in your area,callhigh-resolution 

Spider Eater'" /be ga111e Iba/ h. gh toll free 800-227-6703. (In California, 
1111acks 111usica1 ei1uca1io11 grap ICS ri t on the 
111ilb a voracious appelile. 
taki11g a bile out of /be /ask sere 800-632-7979.) 11 K I 
ofleam i11g /be musical scale. en. ~~~~~ '"\!!:Tr~ 1 1 oa a 

Technologies Corporat ion And that's 
Wemake computingmore personal:"just the beginning. 

KoalaPid. Ko1l:l\\ ;m l.oi.:o Des ~n \!asltr. 
Spide r Ellrt. :a.nd D1nc ing Bur ltt' tr1dt · 

. ml r k~ of Ko:rill Tl'chn-0logies Co rpor:111on 
Sptl!icoptei t ~ 1 tr-:1demltk of De~tgn'hre . Inc 

Koala Technologies Corporat ion. 
.l!OOPatrick Henrr Drive 

S3nta Clara.ca: 95050. 

http:Clara.ca


With a qui ck s ig nal from one of Rover's compute rs, 
the robot can swing its eye around and sec in a ny 
direction . 

Rover's guidance computer ge ts much of its 
in fu rm ation fro m th e digiti zed pa tte rns ent to it 
by the video camera . These pat te rn s cons is t of 
tiny squa res of li ght a nd shad ow tra nsmitted by 
the can-1era and tra nsla ted by the computer into 
electronic bits of in formati on. Together, the li ght 
and dark squares might represent a chair direc tl y 
in front of Rover, o r a person 's kn ee . Rove r's vision 
computer tri es to decid e which . 

Rover has othe r ways of obta ining informa­
tion about its world . It has an infrared senso r that 
detec ts th e hea t g iven off by diffe rent objec ts in 
the room . 7 hi s se nso r wa rn s Rove r if there is a ny 
dange r of crashing into something . 

And it has a ba t-like sonar d ev ice tha t tra ns­
mits a high-freq uency sound wave, bounces it off 
a nea rby object, a nd ca tches th e wave w hen it 
ret'urns, like a boomera ng. A specia l proxi11lity 
computer calculates how long it took the wave to 
make its complete trip. The result of this calcula­
tion is a new tidbit of info rmation fo r Rover's guid­
a nce sys tem. Now it knows how far it is from 
nearby objects . Thi s e nables it to plan how to ge t 
where it is going based on where it is now. lt s tee rs 
clear of a ny obs tacles in its pa th . 

Rover' s 15 onboard computers le t it do a lot 
of thinking on its own. But it s till need s the help 
of a high-speed computer nea rby to process the 
millions of bits of information that flood into its 
system from the TV camera . It sends thi s infor­
ma tion over a UHF (U ltra-High Frequency, TV­
like) channel. It ge ts th e diges ted visual informa­
tio n back by way of an infrared wave transmitted 
by the computer. The infrared a nd UHF signals 
give Rover a lot more freedom . It can move about 
its world w ithout being te thered by a wire to the 
computer (like the robot pogo stick). Robo ts with 
w ires a re somewhat free, but they often e nd up 
like a dog tied to a leash in the backya rd-all 
tan gled up. 

O ne of the most interes tin g things abo ut 
Rover is its control program, o r rather its "or­
chestra" of prog ra ms . Rover's chief progra m is 
called the co11rf 11ctor because it coordinates a ll the 
other programs running on all the other co1n­
puters. It must kee p a ll the prog rams working in 
harmony, or Rover would crash into walls, fall off 
led ges, or maybe even s top working frorr1 total 
confus ion . 

Rover uses a n electronic " blackboard" to 
keep from ge ttin g con fused . The blackboard 
ha ndles a ll th e ff1 essages sent by each computer 
to the central conductor computer and to all o ther 
computers. A special computer (a hig h-speed 
Motorola 68000 chip) s tores the blackboa rd in 
Rove r's memory. As new messages fla sh in, the 
computer posts them on the blackboard to share 
with all the other computers. This way, anytime 
one of Rover's computers wants information­
say, on w hat Rover sees, or how far its wheels 
have turned , or what its current destination is­
the computer jus t has to check on the blackboard. 

Rovers Of The Future 
Rover's in ve ntor, Hans Moravec, had to w res tle 
with hundred s of problems eve ry day, just to 
design Rover and build it fro m sc ratch. He had to 
worry abo ut th e ty pe of moto rs used inside the 
Rover (brushless), the number of computers to 
includ e (15), how to program the computers (using 
a "blackboard" sys tem), a nd how to send signals 
from the main computer to the Rover's onboa rd 
computers (by UHF and infrared signals) . 

Yet Moravec never loses sight of his long­
ra nge objective . His curre nt Rover is a pri soner 
of th e labo ra tory. It couldn't survive in the rea l 
world just outside the labora tory door . But the 
Rove r's descenda nts will venture far beyond the 
laboratory-dee p under the ocean, down beneath 
the ea rth's surface, and far out into the unexplored 
reaches of the solar sys tem a nd b eyond . 

Moravec is a lread y designing new, improved 
Rovers of the future. And he is busy planning all 
the exciting things they will do. © 



GIVE YOUR KIDS 

SOMETHING TO SHOOT FOR 


BESIDES AIJENS. 

INIRODUCING FOUR NEW l.EARNING 
GAMES FROM HAYDEN SOFIWARE 

The point of Hayden Educational 
Software is not just to get a high 
score. It's to score high in some 
subjects that will be very important 
later in life. 

Like math, geography, spelling 
and reading. 

Our games are educational, but 
they're also fun. They feature excit­
ing animation. colorful graphics and 
great sound effects. 

Make your kids real winners. Buy 
four new games at your local retailer. 


DONT SHOOT lHAT WORD! 

In this reading game, a picture 


pops up on the screen and a series 
~~a of words move across a 

shooting gallery. 
Reading skills are 
required to 
determine which 
words match the 

object The goal 
is to shoot all the wrong words, 

then for extra points, get the letters 
as they fall away. For ages 6 and up. 


MONKEY SEE. MONKEY SPELL 

Kids learn to spell by racing a 


monkey up and down a "letter'' tree 
~ ,, . and grabbing those letters 

t.w~~~_, that spell the object 
shown at the bottom 

-"'""...--.""'' of the screen Monkey 
See, Monkey Spell 
features six difficulty 

levels and a memory 
game. For·ages 4 and up. 

lHE GREAT MAINE TO 
CAUFORNIA RACE 

A great way to learn about the 

geography of the U.S. Two dragsters 

race from coast to coast 

answering questions 

about state capitals, 

sizes, boundaries. 

products and other 

interesting facts . 

The race is not to th·~~~~ ....
e 
swift but to the knowledgeable. ·For 

one or two players. ages IO and up. 


FACTOR BLAST 
This animated game lets kids 

ve a blast while developing their 
:"!l•lll math skills. It teaches the 

factoring of numbers 
through 100, which is 
vital for understanding 
both fractions and 
algebra. Factor Blast 

provides three levels 
of difficulty and the option of playing 
against the computer. 

For ages 10 and up. 
For more information, see your 

local retailer, or call 1-800-343-1218 
(In MA 617-937-0200). Hayden 
Software Company, 600 Suffolk 
Street. Lowell, MA 01853. 

Hayden Leaming 
· Games 

IHAYDEN SOITWARE I 
Runs on Apple II . ll +. lie. Atari and Commodore 

64 Computers. 



Report On 


IBM's New PCjr 

Tom R Hal hill. Feo ures E 1tor 

After 111011ths of incessan t speculation and rampant 
rumors , IBM finally unveiled its new home computer 
in New York 0 11 November-I . The PCjr (code-named 
"Peanut" before its introduction ) will be demonstrated 
at IBM dealers in December and available sometime in 
January . This report is a fi rsthand look at the machine 
which industry observers predict will be a significant 
develop111e11t in the evolutio11 of the home computer 
industry. 

Never before in the his tory of personal computing 
(admittedly a brief hi tory) has a product been so 
eagerly awa ited by so many. The rumors of a 
fo rthcoming IBM home computer started more 
than a year ago, and every week seemed to bring 
another theory about what the computer would 
be like. Many of these theories contradicted each 
other. IBM stubborn ly refused to confirm even 
the existence of such a machine, but nobody let 
that slow them down . 

On one subject everyone seemed to agree: 
The introduction of a home computer by IBM- the 
company which is virtually synonymous with 
computers- would be a turning point in the his­
tory of the personal computer industry . First, 
there was IBM's traditional domination of the 
mainframe industry. Second, there was the 
phenomenal success of the IBM Personal Com­
puter, which by itself has spaw ned a whole sub­
industry in PC compatibles, look-alikes, and 
add-ons. And third, since IBM's research and 
development budget is larger than the budgets of 
some small nations, there were high hopes that 
IBM would deliver a revolutionary machine that 
would reinvent the home computer. 

After all these expectations, perhaps it's 
inevitable that the PCjr is a bit less than what 
some people expected fo r the money. But there 
seems little doubt that it will indeed be a com­
mercial success and exert a major impact on home 
computing. 

Truly A Junior PC 
Much can be grasped from the name "PCjr, " 
favored by IBM over the more flippant code name 
"Peanut." 
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Once you get past the obvious cosmetic dif­
ferences, the closer you look at the PCjr, the more 
it resembles the full-grown PC. Rather than de­
signing the PCjr from the ground up, IBM chose 
to start with a PC and scale downwards. In almost 
every sense, the PCjr is truly a junior PC. It is 
apparent that one of IBM's overriding design con­
siderations was to retain as much compatibility as 
possible between the PC and PCjr, while protect­
ing the PC's business market aga inst competition 
from the PCjr. These considerations explain both 
the PCjr's capabilities and its limitations. 

To preserve compatibility, both computers 
share the same 16-bit microprocessor chip for 
their Central Processing Unit (CPU), the Intel 
8088. The floppy disk drives, disk format, and 
Disk Operating Systems (DOS) are virtually iden­
tical, so disks are completely interchangeable. 
The fundamental keyboard functions are the 
same. The BASIC languages are generally com­
patible. And the internal operating systems, too, 
are virtually identical. The PCjr even looks like a 
downsized PC, with a mai n "System Unit" and 
remote keyboard . 

As a result, a very large proportion of existing 
PC software will run as is on the PCjr. In fact, 
according to IBM, about the only programs that 
won't work are those which exceed the limitations 
imposed on the PCjr a a sca led-down PC- mainly 
memory limitations and the single disk dri ve. 
Although the 16-bit CPU can address up to lOOOK 
(one megabyte) of memory, IBM has limited the 
PCjr to a maximum of 128K addressable RAM . 
There are also no provisions for adding more than 
one disk drive. Therefore, any PC program which 
fits in 112K (video subtracts 16K overhead) and 
requires only one drive should run without mod­
ification on the PCjr. 

Two Basic Models 
IBM plans to market two configurations of the 
same basic computer, although the higher model 
is expected to account for at least 80 percent of 
sa le . The only difference is that the upper model 
comes with twice as much memory, a built-in 
disk drive, 80-column video capability, and (of 
course) a higher price tag. 



GIVE THE GIFT THAT 

MAKES YOUR APPLE SHINE. 


This Christmas give PLATO® 
educational courseware 
and start your family on an 
exciting learning adventure. 

Discover the difference quality 
courseware makes. Begin with 
the new PLATO Computer 
Concepts* series: The Com­
puter Keyboard, Storage and 
Memory, Files and Editing, and 
Databases. Put these lessons 
into practice along with 
Keyboardingt and Computer 
Literacy to help your family 
really understand the computer. 

Widen your child's 
world with these other 
PLATO lessons. 
Grade school kids can have fun 
while they learn Basic Number 

Facts, Whole Numbers, Deci­
mals, and Fractions. For the 
teen-ager in your family there 
are PLATO lessons in Ele­
mentary Algebra*, Physics­
Elementary Mechanics, and 
Foreign Languages. All are part 

of a growing library of quality 
educational programs. 

Ask for PLATO at selected 
retail outlets. 
PLATO courseware for micro­
computers is avajlable for the 
Apple II Plus and Apple Ile. 
Selected lessons are also available 
for the TI99/ 4A and Atari 800. 
For a free PLATO catalog: Call 
toll-free 800/ 233-3784. (In Calif, 
call 800/ 233-3785.) Or write 
Control Data Publishing Co., 
P. 0 . Box 261 127, 

San Diego, CA 92126. 


0 Dcvdoi>ed with Continuous Learning Corporation. 
, 	 tDe,•elopcd with Gregg. McGra"·. Hill 

:tDevcloped wtth Cou~s by Compuic .-.. Inc. 

Warranty available free from Control Data Publishing Co., 
445- Eastgate Mall, San Diego, CA 92121 

CONTI\_OL DATAPLATO 	 (52) 

COMPUTER-BASED EDUCATION PUBLISHING 






Now the excitement of original 
arcade graphics and sound effects 
comes home to your computer. 

Introducing ATARISOFT.™ A new 
source for computer software. 

If you own a Commodore VIC 20 
or 64, a Texas Instruments 99/4A. an 
IBM or an Apple II, you can play the 
original arcade hits. 

DONKEY KONG by Nintendo, 
CENTIPEDE~M PAC-MAN. DEFENDER, 
ROBOTRON: 2084, STARGATE and 
DIG DUG. con the Tl 99/4A you can 
also play Protector II , Shamus, Picnic 
Paranoia and Super Storm.J 

So, start playing the original hits 
on your computer. 

Only from ATARISOFT. 
Some games also available on 

ColecoVision and lntellivision. 

IS 

Now your computer fits 

the arcade hits. 
DONKEY KONG, Mario and NINTENDO are trademarks and 0 
Nintendo 1981 . 1983. PAC-MAN and characters are trademarks 
of Bally Midway Mfg. Co. sublicensed to Atan, Inc by Namco­
America. Inc. DEFENDER is a trademark of Wilhams Electronics. 
Inc.. manufactured under license from Winiams Electronics. Inc. 
RDBDTRDN: 2084 is a trademark and 0 of Wilhams 1982. manu­
factured under hcense from W1ll1ams Electronics. Inc. STARGATE 
is a trademark and 0 of Williams 1981. manufac tured under ricense 
from Williams Electronics. Inc. DIG DUG is created and designed 
by Namco Ltd. manufactured under hcense by Atan. Inc. Trade­
marks and 0 Namco 1982. PROTECTOR 11 lS a trademark of Syn­
apse Software Corporation. manufactured under hcense by Atari . 
Inc. SHAMUS is a trademark of Synapse Software CorporatlOO. 
manufactured under license by Atan. Inc PICNIC PARANOIA is a 
trademark of Synapse Software Corpora tJOn. manufactured by 
Atari. Inc. SUPER STORM is engineered and designed by Synapse 
So~ware Corporat ion. manufactured under hcense by Atan. Inc. 
ATARISDFTN products are manufactured by A tan. Inc . for use on 
the above referenced machines and are not made. licensed or 
approved by the manufacturers of these machines. COMMODORE 
64. VIC 20. TEXAS INSTRUMENTS 9 9/4A. IBM. APPLE. CDLE­
CDVISIDN and INTELLIVISIDN are respect111ely trademari<s of 
Commodore Electronocs lun1ted. Texas Instruments, lnterriaoonal 
8US111ess Machines C0<:p.. Apple Comput er. Inc Coleco lndustnes. 
Inc. and M attel. Inc A CIJ Warner Communicaoons Co~. 
0 1983 A tari. Inc. AH n ghts reserved. 

r-------------------------,
Complete this coupon and we'll keep you 

up to date on the newest hit s from 

ATARISOFT.'" 


Name 

Address 

City State 

Telephone 

PRODUCT OWNED; (Checi< onel 

1 0 Tl-99/ 4A 5 0 	 Commodore 
Vic 20 

20 IBMPC 6 0 lntellivision 

3 0 Commodore 64 70 Apple ll 

4 0 Coleco Vision B 0 - ---­

Mail to: 

Atari. Inc .. P. 0 . Box 2943. 

So. San Francisco, CA 94080. ASM 3 


~-------------------------~ 



The Entry Model can be upgraded to the Ex­
panded Model by adding the 64K RAM/80-column 
video board ($140) and disk drive ($480). 

The PCjr Entry Model, as it's called, retails 
for $669. It consists of a box-like System Unit (the 
actual computer), a remote cordless keyboard, 
and an externa l power transformer. The System 
Unit contains all the main circuit boards and chips, 
including 64K RAM and 64K of Read Only Mem­
ory (ROM). The 64K ROM includes a built-in 
Microsoft BASIC (referred to by IBM as "cassette 
BASIC"); the computer's main operating system, 
called BIOS (Basic Input/Output System); a self­
testing diagnostic program activated when power 
is first swi tched on; and "Keyboard Adventure," 
a program w hich uses graphics to acquaint new­
comers to the keyboard. 

Like all home computers designed to work 
with ordinary TV se ts, the Entry Model is limited 
to a 40-column-wide video display. An externa l 
RF modulator is required and costs $30 extra. 

The Entry Model is designed to u e cassettes 
for storing programs and data . Any standard, 
good-quality cassette recorder can be connected 
to the PCjr with an optional $30 cord. PC and 
PCjr cassette are compatible. The data transfer 
rate is variable, but averages about 1200 baud 
(somewhat faster than a Commodore or Atari 
cassette recorder). 

The PCjr Expanded Model ($1269) is identical 
except for an extra plug-in board which adds 64K 
RAM (for 128K total); swi tchable 40/80-column 
video capability (monitor required for 80 columns); 
and a double-sided, double-density 5%" floppy 
disk drive built into the System Unit. The drive 
stores up to 360K per disk . The PCjr uses DOS 2.1 
(available for $65), a slightly modified version of 
the current DOS 2.0. The Expanded Model also 
comes with two disks, "Exploring the PCjr," a 
tutorial, and "Your IBM PCjr Sampler," a collec­
tion of sample home application programs. 

LFor Later 
Both versions of the PCjr have these features in 
common: two front-facing slots on the System 
Unit for plug-in program cartridges; an internal 
slot for a direct-connect, 300-baud modem card 
($199); a serial port to which standard RS-232-C 
serial devices can be attached with an adapter 
cord ($25); rear connections for two analog-type 
joysticks ($80 per pair); light pen input; audio 
output jack; and outputs for both composite video 
and RGB (Red-Green-Blue) direct-drive video 
monitors. There's also an unused jack reserved 
for future expansion (labeled "L" for "Later," 
explained an IBM spokesman) . 

To add a parallel printer port, a snap-on in­
terface ($99) attaches to the side of the System 
Unit. Internally, the PCjr System Unit has three 
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slots: one for the modem card, one for the 64K 
RAM/80-column video board, and another for the 
disk drive controller card. The last two slots, there­
fore, are already occupied in the Expanded Model. 

Infrared Keyboard 
The most innovative feature of the PCjr is its cord­
less remote keyboard. Two tiny infrared "light 
bulbs" poking out the rear of the keyboard estab­
lish a remote link with an infrared sensor in the 
front of the System Unit. The lightweight (25­
ounce) plastic keyboard, powered by four AA 
penlight batteries, can be operated up to 20 feet 
away from the System Unit. As long as the 
keyboard remains in line-of-sight of the System 
Unit, and within approximately a 60-degree arc of 
the infrared sensor, there are no clumsy cords to 
bother with . Keystrokes register on the screen 
reliably and instantly. 

The PCjr constantly checks this invisible link 
and sounds a beeper if it's interrupted-for ex­
ample, if someone walks between the keyboard 
and System Unit. IBM says the keyboard batteries 
should last for months with normal use . When 
they do begin to fa il , the beeper will warn that 
keystrokes are not registering properly. Battery 
failures cannot erase programs or otherwise affect 
the computer. 

If another PCjr is operated nearby, the key­
board can be hooked up to the System Unit with 
an optional cord ($20) to keep them from inter­
fering with each other. (Incidentally, IBM says 
the PC keyboard is not compatible with.the PCjr.) 

Aside from its cordless convenience, the PCjr 
keyboard itself is somewhat disappointing for a 
computer in its price range. Perhaps to encourage 
some people to buy a PC instead of a PCjr, the 
PCjr keyboard consists of 62 small, flat, plastic 
calculator-style keys, similar to the so-called "chic­
let" keyboards fou nd on low-end home com­
puters. It feels much like a TRS-80 Color Computer 
keyboard, except the keys are rectangular instead 
of square. 

Also, the keycaps are totally blank-all the 
lettering is squeezed onto the keyboard surface 
between the keys. The lettering is crowded and 
difficult to read in places because some keys have 
multiple functions. For example, the PCjr lacks 
the ten specia l function keys found on the PC. 
Instead, the PCjr combines the special function 
keys with the numeral keys, accessed by first 
pressing a CONTROL-type function key. The 
PC's separate numeric keypad also is eliminated 
on the PCjr. However, the PCjr retains the four 
cursor keys arranged in a handy diamond pattern. 

Tne PCjr's calculator-style keyboard does 
allow keyboard overlays, not possible on regular 
typewriter-style keyboards . Since the entire 
keyboard is redefinable, you can program any 



WOULD YOU SHELL OUT 
$1000 TO MATCH WITS 

WITH THIS~~~~~~~l!tI*:Er '-
• has become an instant best-

Meet your match. Meet Infocom games: seller. For the simple reason that Infocom 
perhaps the best reason in software offers you something as rare and valu­
for owning a personal computer. able as anything in software-real 

In fact, people have been known to entertainment. 
purchase computers and disk drives At last, you can fritter away your eve-
solely for the purpose of playing our nings playing a computer game without 
games. And they haven't been disap- feeling like you're frittering away your 
pointed. Because Infocom 's prose stim- computer investment. 
ulates your imagination to a degree Step up to Infocom. All words. No 
nothing else in software approaches. pictures. The secret reaches of your 
Instead of putting funny little creatures mind are beckoning. A whole new 
on your screen, we put you inside our dimension is in there waiting for you. 
stories. And we confront you with start- (For more information on Infocom 
lingly realistic environments alive with games contact: Infocom, Inc., P.O. 
situations, personalities, and logical Box 855, Garden City, NY 11530.) 
puzzles the like of which you won't find 
elsewhere. The secret? We've found the 1nm!!oco111· 
way to plug our prose right into your r- II ' 
imagination, and catapult you into a The next dimension. whole new dimension. 

If you think such an extraordinary 
experience is worth having, you're 
not alone. Everything we've ever 
written- ZORK"I, II, and III, 
DEADLINE;" STARCROss:" I 



key to perform any function and slip on a custom 
overlay with your own labels . 

Color, Graphics, Sound 
To keep things as compatible as possible, the 
PCjr's sound and graphics are basically the same 
as those on a PC equipped with a color graphics 
card . The PCjr does have additional color graphics 
modes and sound capabilities, but they require a 
$75 extended Microsoft BASIC cartridge to access. 
The 32K cartridge plugs into one of the two front 
slots on the System Unit and adds numerous 
graphics and sound commands. 

Without the BASIC cartridge, the PCjr Entry 
Model has two high-resolution graphics modes: 
320 x 200 pixels with four colors, and 640 x 200 
pixels with two colors (the latter mode requires a 
monitor for legible resolution) . Sound consists of 
a PC-type beeper (similar to the Apple II) and a 
second internal alarm beeper. The System Unit 
actually contains a more sophisticated sound chip, 
but the standard BASIC lacks the sound com­
mands to use it. 

Adding the BASIC cartridge to the Entry 
Model allows access to a medium-resolution 
graphics mode (160 x 200 pixels with 16 colors) 
and the sound chip. The sound chip has three 
tone generators covering seven octaves for music, 
plus white noise for sound effects, with 16 volume 
levels (similar to the Commodore VIC-20). 

The PCjr Expanded Model offers more colors 
in the high-res graphics modes: 16 colors in the 
320 x 200-pixel mode, and four colors in the 
640 x 200 mode. The commands WIDTH 40 and 
WIDTH 80 switch between the 40- and 80-column 
text modes. 

All of the graphics modes can display any of 
the PCjr's 16 colors, within the limits explained 
above. IBM says the PCjr has no sprites (also 
known as player/missile graphics) for animating 
objects on the screen. However, some animation 
is possible via "screen flipping"-drawing an 
alternate screen in memory while another screen 
is being displayed, then flipping instantly to the 
second screen. 

A Luxurious BASIC 
Thanks to the PCjr's Microsoft BASIC, it should 
be fairly easy to convert straightforward BASIC 
programs written for other computers to the new 
IBM. Some commands, such as CLS for "clear 
screen," resemble TRS-80 BASIC keywords. 

It's also a very luxurious BASIC. Most home 
computers, including the Atari and Commodores, 
have SK BASICs in ROM (Applesoft is 12K). IBM 
says the PCjr's built-in BASIC is 32K long, and 
the extended BASIC cartridge adds another 32K. 
This huge BASIC includes commands that are 
separate utilities on most other home computers, 
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such as RENUM, for renumbering BASIC program 
statements; DELETE, for deleting ranges of BASIC 
lines; TRON (Trace On) and TROFF (Trace Off), a 
powerful debugging tool which lists line numbers 
on the screen as they are executed; FILES, to list 
the disk directory; and KILL, to scratch disk files. 

Because of the 16-bit CPU's megabyte of ad­
dress space, it was possible to add this large BASIC 
without mapping out any RAM. BASIC uses only 
a few kilobytes of RAM for overhead . However, 
IBM says the BASIC cannot address more than 
64K, even in the 128K Expanded Model PCjr. The 
Expanded Model with cartridge BASIC leaves 
only 60130 bytes free for BASIC programming. 
The 64K Entry Model , without adding cartridge 
BASIC, has about 45K free . 

An Open Computer 
IBM says the PCjr is an "open architecture 
machine," meaning that full technical information 
will be ava ilable to independent software/ 
hardware developers and users. This is to en­
courage third-party software and accessories . 
Expect to see a busy market in replacement 
keyboards, multiple disk drives, combination 
boards to make the most of the PCjr's three internal 
slots, and possibly expa nsion beyond 128K RAM. 

IBM has a few peripherals of its own ready, 
plus some home software written by outside com­
panies (albeit wrapped in IBM packaging) . Besides 
the joysticks and modem ca rd, IBM introduced a 
PCjr carrying case ($60) and the IBM PC Compact 
Printer ($175). This is an 80-column thermal 
printer, friction or tractor feed , which prints at 50 
characters per second . 

IBM says the PCjr will be sold only at IBM 
Product Centers and authorized IBM dealers, not 
mass-marketed through department stores and 
discount chains like other home computers. 

Because of its narrower distribution, and also 
because of its much higher price, it seems likely 
that the PCjr will split the home computer market 
into two levels . With Texas Instruments off the 
scene, Commodore and Atari will battle for domi­
nation of the low-end market. Despite ominous 
predichons by some industry observers, the PCjr 
should not significantly cut into this under-$300 
segment. Instead, it will compete more directly 
with the Apple and Atari's announced high-end 
models. The Coleco Adam probably will be con­
sidered a low-end computer in terms of price, 
because a complete sys tem costs less than a bare 
PCjr Entry Model. 

Nevertheless, the PCjr's impact will be felt at 
all levels of the home market. Those in search of 
elusive standards may settle on the PCjr, as they 
seem to be doing with the PC. It's also likely that 
lower-priced PCjr-compatibles will surface before 
long, perhaps even from Commodore or Atari. © 
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Micro Mechanic 

Robert l 

This program makes it easy to keep up with nuto111obile 
111nintennnce schedules, which are very i111portm1t to 
your car's hen/th and well-being. The original version 
runs on all Co111111odore computers. And versions for 
Atari, Tl-99!4A, Apple, and Radio Shack Color Com­
puter are included. A printer is required. 

Few things are more important to the reliable 
operation of an automobile than performing 
routine maintenance on schedule . Fai ling to regu­
larly change the oil or check the brake fluid could 
lead to major mechanical problems or even serious 
accidents. Unfortunately, most drivers have diffi­
culty keeping up with just what should be done 
when. That's where "Micro Mechanic" ca n be of 
assistance. Your computer is much better than 
you at remembering such details . 

When RUN, Micro Mechanic will ask for the 
current mileage on the car. It will then find when 
the next maintenance is scheduled and offer to 
print a checklist of the items called for at that 
mileage. If you are within a few hundred miles of 
the scheduled mileage, or if you' ve gone past the 
scheduled mileage, you' ll want to print a copy. 
After you've completed and checked off all the 
required items, the list can serve as a record of 
the maintenance. These records could then be 
used to prove that you've taken good care of your 
vehicle, which should substantially improve its 
resale va lue. 

Customizing The Program 
Micro Mechanic is written to be as flexible as pos­
sible. No two models have exactly the same 
maintenance requirements, so you will almost 
certainly have to modify the program for your 
own needs. In fact, if you have more than one 
car, you' ll probably want to prepare a version of 
Micro Mechanic for each. 
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You can find the information for customizing 
the program in your owner's manual. More than 
likely, it contains a chart explaining when certain 
types of maintenance should be performed . These 
should occur at regular intervals. In the programs, 
these intervals are defined in line 110 (lines 100­
110 in the TI Version). 

For my car, the basic maintenance interval 
(11) is 7500 miles. Every 7500 miles my car requires 
a change of oi l and a check of the cooling system. 
I call these Interval 1 maintenance items, and they 
are defined in lines with numbers in the 4000 
range. Every second 7500 miles, that is, every 
15000 miles (I2), certain additiona l checkups are 
required . Call these Interval 2 maintenance items; 
they' re defined in lines with numbers in the 3000 
range. Then, every fourth 7500 miles (every 30000 
miles [13]), other maintenance is called for in 
addition to the Interva l 1 and Interval 2 items. 
These are Interval 3 maintenance items, and are 
defined in lines with numbers in the 2000 range. 
Note that the progra m assumes that I2 and I3 are 
even multiples of 11, but for most cars this is a 
valid assumption. 

In addition to the maintenance which my car 
requires eve ry 7500, 15000, and 30000 miles, other 
types of checks are called for at 50000 mile intervals 
(I4) . The addi tion of an interva l which is not an 
even multiple of the basic interva l (11) complicates 
the program significantly. If your car requires no 
maintenance at intervals which are not multiples 
of 11, you can s trea mline your version of Micro 
Mechanic by omitting lines 210- 230, 340, 380 (ex­
cept in the Tl version), 400-420, and all lines with 
numbers in the 5000 range. On the other hand , 
use these lines as a guide if additional nonstandard 
interva ls mus t be included. 

To customize Micro Mechanic for your own 
use, change the intervals 11-I4 to match your car's 
requirements. Then add, delete, or modify the 
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CoMMODORE 64™ 


The easy file manage­
The best word processing ment system with The interface to end all 
program of its kind awesome capabilities interfaces 

PaperClip • is the program that Delphi's Oracle• is like a BusCard • is a magic box that 
makes word processing so simple computerized filing cabinet lets you add disk drives, hard 
you'll never use a typewriter with a brain. Organize your files disk, virtually any printer, and 
again. Advanced features you any way you want. Then search, a whole range of other 
might only expect on a much sort and analyse your peripherals without any costly 
more expensive system, yet so information with effortless additional equipment. Gives 
easy to use even a novice can speed. So versatile, its power you extended BASIC, and other 
get professional results. will amaze you. impressive capabilities your 64 

could never handle before! 
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186 Queen St. W., Toronto, Ontario, Canada M5V lZl , or call (416) 596-1405. 
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Hearat last. Games with 

Alien annihilation never sounded 

so good. 
Because we've broken the sound barrier 

on home computer games. With music. 
You heard right. Music. 

And we're not talking mamby­
pamby little bleeps here, pal. 

We're talking 
toe-tapping, 

finger-snapping, 
Top-40 stuff. Scored 

just for our newest releases. 
And playing throughout. 

Which ought to keep a Joystick Jockey 
like yourself humming right along through 
each and every blast, bomb and blow-up 
that threatens your existence. 

From strategy games to shoot 'em ups. 
Are you ready to face the music? 

If Our Music Has You Hearing Things, 
Vliait Till You See This. 

Incredible, arcade-quality graphics. 

And they 're so great-how great are 


they? They're so great you'll want to play 


them again and again. And then you'll tell 
your friends about them. And they 'll want 
to play. And then your family will find out 
and they 'll all want to play. And then that 
fat kid down the block will want to play. 
And all your sister's friends. And their 
boyfriends. And ... better keep our newest 
releases a secret. Or get Dad to pop for 
another Atari. 
The First Games Eve1; That Tell You What 
The Heck Is Going On, Right AtThe Start. 

It's just like a movie. 
Except, instead of filling both hands with 

buttery popcorn, you've got your hand on 
the Joystick, tensed up for what's to come. 

And while you wait, poised, ready, eager, 
you'll find out, through the terrific screen 
titles, the objective of the game, the char­
acters and· the scenario. 

You'll find out what planet you're on. 
What the fuss is all about. 
Why you're involved. 
And perhaps of singular importance to 

you, how to keep from being obliterated. 
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real music for yourAtari~ 

':J: ,,. r 1:acr 
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. . . ' .... 
pected switcheroonies. No one's ever 
mastered it. But you sure can try ... 

And then there's Cosmic 
Tunnels:M Four games in 
one. Meaning four times 
the challenge. Four times 
the chance you might just 

get blown away. The graphics are sure to 
blow your mind! 

Mr. Robot and His 
. 	Robot Factory;™ Looking 

for a factory job? Here's an 
opening. Help Mr. Robot 
thwart the aliens. Screens 

Our star. Our Numero 
Uno. The Tail of Beta 
Lyrae:M Changes as you 
play. Will drive you out of 
your mind with unex­

111111' 
omm~•~ Monster Smash™ is 

the gravest game to ever 
hit the cemetery. And 
it's filled with a deathly 

- ·.. .. - strategy. What do you 
have to do? Mash the monsters! Let the 
visitors live. 

Cohen's Tower™ gets you 
1 ·~: ~~~ ~ .:: " .;~~~· :!""'71..... on used to life in the Big City
' I I ,n fast. Starting you off in a, 	 , . , 

. Ir.l I I skyscraper. But the boss is
I \ .:: ... . I 111 really watching. So work
I• I · dPll . Ill fast. You might just get a 
raise ... if you can handle the action. 

Get ready to bring your Atari the most 

playable, the most graphically involving 

new games it's ever screened. Or heard. 


It's the most out of our minds. 
And together, with your Atari, we make 

beautiful music. 

scream with color, action and sound! Plus, 
a graphics kit to design your own game mJDATAMOST 
screens! 	 1The most out of our minds~_, 

T\I is J re,1o?i~1ered t r:ldtm:lrk of llatamo!'t. Inc. 9~3 Fullb righ t An•., Ch:usworth . CA 91'.i ll 
1~1:u 709· 1 :!0~ · Awri is :t rc).!1 stt· r('d t r;idt·mark of :\ 1ari Computc·r5 Inc . ~DatamO !' I 1983 



Sample Checklist (VIC Version) 
I/ EH I CLE MA!tHEllANCE CHEO '.L!ST FOP. DODGE COLT 

MIL EAGE : 15238 DAT E ·---- ­

SCHE DULED MAINTENANCE FOR 15000 MILES 

L-J REPLACE OIL FILTER 

L-J CHECK 'J AL"IE CLEA RRl·lCE 

L-J CHECK EXHAUST S'r'STEf'l 

LJ CHECK CLUTCH PEDAL FREE PLR 'r' 

L_J CHECK \I -BELT ADJ & CONDIT I ON 

LJ CHECK LIGHTS A~m Si.JITCHES 

LJ CHEO : HEADL I OHT RI M 

L_J CHEcr: l·mm:::HI ELD ~IIF' EF:S .~ l·JA::.HE R 

LJ CHECK BATTER'r' 

L_J CHEC~: CHAF:GJMG ~. STARTHJG S'r'STEM 

L_J CHECK BRAKE FLU![I LE"lEL 

LJ CHECK BRAKE PAD::: 

L_J CHECK BRAKE ADJ -'. F'EI1RL HE !CiHT:­

LJ CHECK BRAKE LI l"ES ·~ HO'::E':: 

L_J CHEO '. BRAKE LIGHTS 

L_J CHECK TIRES, l·IEAF:, DAMAGE, AIP. PF:E':.SUP.E 

L_J CHEO: BALL JO IIH .~ TIE ROD DUST SERLS 

LJ CHECK STEEP.mo PLA'r' 

LJ CHECV. STEER !ll[; GEAR BOX BOO E 

LJ CHECK l·JHEEL CAMBEF: ·~ TOE 

LJ LUBRICATE DOO R Hlt lG ES .• CHECK::. 

L..J LUBRI CATE l'iOOD.. TRUHK HHIGES <'< LOCK:3 

LJ LUBRI CATE THROTTLE Li l'lKAGE .· CLUTCH L!I WAGE.. ETC . 

LJ CHA NGE EHGIME OIL 

LJ CHECK COOLllK- S'r'STEM 

NEXT MAINT ENAN CE DUE RT 22500 MILES 

PR1 NT# statements to properly describe the 
maintenance which must be performed at the 
various intervals . Note tha t the line after the last 
maintenance item in the 4000 and 5000 line ranges 
must be a RETURN statement (see lines 4100 and 
5100 in Program 1, for example) . 

Program 1 w ill work on all Com modore com­
puters, excep t for the graphics characters used in 
the PRI T# s ta tements to draw the boxes on the 
checklist and for the underlining in line 1020. 
They are for the 64 and VIC-20, and will have to 
be modified for PET/CBMs. If you have a VIC or 
64 with an RS-232 printer a ttached to the user 
port as device 2 (instead of to the se ri al port as 
dev ice 4), you'll have to change line 100 to match 
your configuration. For exa mple, if yo ur printer is 
set for 600 baud and no parity, yo u might use: 

100 OPEN l,2,0,CHR$(7) + CHR$(0) 

See your Prois1m11111er's Referrn ce Guide fo r more 
information on setting up RS-232 communication . 

If you are using the TI-99/4A version (Pro­
gram 3), you may need to change the OPEN state­
ment in line 1000 to suit yo ur particular printer 
configuration. 

Programming Details 
After setting up variable va lues and asking for 
initial information (lines 100- 150), the program 
goes through a loop (lines 160- 190) to determine 
the nea rest multiple of 11 mileag for which 
maintenance is scheduled . The current mileage 
(MC) can be as much as 1000 miles greater than a 
sched uled mileage and still be within range (line 
170, 175 in the TI version). The upper limit of 29 
on the variable Jin line 160 means that the program 
will work for cars w ith up to 226000 miles. This 
can be increased ii necessary, but note that 11 
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times the max imum va lue of Jin line 160 mu st be 
roughly equal to 14 times the maximum va lue of J 
in lines 210 and 400, so you will have to adjust 
those lines as well. 

Lines 210- 230 check to see if some multiple 
of the 14 mileage interva l li es within the se lected 
interval. If so, the scheduled mileage (MS) is ad­
justed accordi ngly, and the maintenance schedule 
variable (SC) is set to indicate that the Interval 4 
list of maintena nce items should be printed. If the 
curr nt mil age is grea ter than the mileage for the 
scheduled work, Line 240 sends the program to line 
260 to print the appropriate message. Otherwise, 
line 250 tells you how many miles until the nex t 
maintenance is du e . Lines 270-310 then give you 
the option of printing a checklist. If you do not 
wis h to print, line 320 CLOSEs the chann I to the 
printer before ENDing, to provide an orderly exit. 

Line 330 ca ll s a subroutine at line 1000 to print 
a headi ng for the checklist, then lines 340-380 
determine which se ts of maintenance items w ill 
be printed. Note that there is only one RETU RN 
from the ON-GOSUB in line 390, at the end of the 
Interva l 1 items in line 4100. This means that for 
mileages which are even multiples of interva l 12 
(SC= 2), both the Interval 2 items (lines 3000- 3220) · 
aRd Interval 1 item s (lines 4000-4010) will be 
printed . For I3 interva ls (SC= 3), a ll the items 
from lines 2000-4010 are printed. 

Line 340 w ill cause the Interva l 4 items (lines 
5000- 5080) to be printed if necessary . Placing this 
s tatement before lines 350-370 insures that if the 
I4 interva l is also a multiple of 11 (as is the case fo r 
150000 miles in the cu rrent version of Program 1), 
the Interval 4 items wi ll be printed along with the 
Inte rval 1- 3 items. 

Lines 400-450 contai n the necessa ry logic for 
determining the nex t mileage at which mainte ­
nance is scheduled (M ). The result is printed at 
the bottom of the checkli st as a reminder. Line 
460 CLOSEs the channel to the printer and EN Os 
the progra m. 

Program 1: 

Micro Mechanic For Commodore Computers 

100 OPEN 1,4 
110 Il=7500:I2=15000:I3=30000:I4=50000 
120 PRINT"{CLR}":PRINT:PRINT"MICRO MECHAN 

IC":PRINT 
130 PRINT"MODEL OF CAR":INPUT M$:PRINT 
140 PRI NT"CU RRENT MILEAGE":INPUT MC 
150 PRINT:PRINT 
160 FOR J =0 TO 29 
170 Ml=Il*J:M2=Il*(J+l)+l000 
180 I F MC>=Ml AND MC<=M2 THEN 200 
190 NEXT 
200 MS =Ml+Il : MN=MS 
210 FOR J=l TO 4 : MT=I4*J 
220 IF (MT+l000 )>=MC AND MT <=MS THEN MS=M 

T:SC=4:GOTO 240 
230 NEXT 
240 I F MC>MS THEN 260 

http:STEEP.mo


- -----------

LastYear Over 

20,000 Americans Were 

Committed To Asylum. 


-
--,..- Al ,_...____....,
----·· 0nee people enter J ,...__.... ~ But can they be trusted? 

Asylum, they don't wantto ila .. - .• While getting out of 
leave.Andneitherwillyou. 119 - ..,_, theasylummaytake 

Inside this thrilling Ir - - ---... months, you'll get into our 
adventure game from ~ - - i game instantly. 
Screenplay'" challenges ' Smooth scrolling three 
lie around every comer, dimensional graphics give 
behind every door. There you a very eerie sense of 
are hundreds of doors, too! I reality. This feeling is also 

You've gone crazy heightened by the use of 
from playing too many adventure games. full sentence commands. 
You've been placed in the asylum to act out No wonder thousands of people bought 
your delusions. To cure yourself, you must Asylum last year, and PC World recently 
make good your escape. · named Asylum one of the top s ~ l \J 

There's no one you can tum to for help. ten games for the IBM PC. ~ := ~ 
Almost every tum leads to a dead end. Or Play Asylum. All you have .: 
worse, vigilant guards stand in your way. If to be committed to is fun. ~ 
you can't outmuscle them, can you outthink I 
~~:=:~!::"~::!~~:e::~~~p screenp ay
computers.Seeyour localsoftware dealer. $29. 95.- Box 3558,Chapel Hill NC 27514 800-334-5470 

You couldwin $10,000from Screenplay anywhere ourgames are sold 




250 PRINT"MAINTENANCE DUE IN":PRINT MS-MC 3070 PRINT#l,"Lg@3@ CHECK WINDSHIELD WI 

;"MILES":GOTO 270 PERS & WASHERv 


260 PRINT MS;"MI MAINTENANCE":PRINT"IS";M •'3080 PRINT#l,"Lg@3@ CHECK BATTERY" 

C·-MS; II MILES OVERDUE II 3090 PRINT#l, "Lg@3@ CHECK CHARGING & ST 


270 	PRINT:PRINT"PRESS:":PRINT:PRINT" ARTING SYSTEMv 

{4 SPACES}{RVS}P{OFF} TO PRINT":PRINT 3100 PRINT#l, "Lg@3@ CHECK BRAKE FLUID L 

"[6 SPACES}CHECKLIST" EVEL" 


280 	 PRINT:PRINT"[4 SPACES}{RVS}E[OFF} TO 3110 PRINT#l, "Lg@3@ CHECK BRAKE PADS" 
[SPACE} END PROGRAM" 3120 PRINTU, "Lg@3@ CHECK BRAKE ADJ (PE 

290 GET K$:IF K$="" THEN 290 DAL HEIGHT) II ­

300 IF K$="P" THEN 330 3130 PRINT#l,"Lg@3@ CHECK BRAKE LINES & 
310 I F K$ <> "E" THEN 290 HOSES" - ­
320 CLOSE l:END 3140 PRINT#l, "Lg@ 3@ CHECK BRAKE LIGHTS" 
330 GOSUB 1000 3150 PRINT#l, "Lg@3@ CHECK TIRES, WEAR, 
340 IF SC=4 THEN GOSUB 5000 {SPACE}DAMAGE~ AIR PRESSURE" 
350 IF INT(MS / I3)=(MS / I3) THEN SC=3:GOTO 3160 PRINT#l,"Lg@3@ CHECK BALL JOINT & 

[SPACE}390 {SPACE}TIE ROD DUST SEALS" 

360 IF I NT(MS / I2)=(MS / I2) THEN SC=2:GOTO 3170 PRINT#l, "_!:g@3! CHECK STEERING PLAY 


[SPACE}390 II 


370 IF INT(MS / Il)=(MS/Il) THEN SC=l:GOTO 3180 PRINT#l,"LE@3@ CHECK STEERING GEAR 

[SPACE}390 BOX BOOTS" ­

380 GOTO 440 3190 PRINTU,"LE@3@ CHECK WHEEL CAMBER 
390 ON SC GOSUB 4000,3000,2000 {SPACE}& TOE"­
400 FOR J=l TO 4:MT=I4*J 3200 PRINTtl, "LE@3@ LUBRICATE DOOR HING 
410 I F (MN+Il)>MT AND MN<MT THEN MN=MT:GO ES & CHECKS" ­

TO 440 3210 PRINTtl,"LE@3@ LUBRICATE HOOD, TRU 
420 NEXT NK HINGES-& LOCKS" 
430 MN=MN+Il 3220 PRINTU, "Lg@3@ LUBRICATE THROTTLE 
440 PRINT !U, 1111 

: PRINT # l, "NEXT MAINTENANCE [SPACE}LINKAGE, CLUTCH LINKAGE, ETC. 
(SPACE}DUE AT";MN;"MILES" 

450 PRINT # 1, II II 3999 REM ** INTERVAL l MAINTENANCE ITEMS 
460 CLOSE l:END 4000 PRINT#l, "LE@3@ CHANGE ENGINE OIL" 
999 REM ** HEADING FOR CHECKLIST 4010 PRINT#l,"LE@3@ CHECK COOLING SYSTE 
1000 	PRINT#l, "VEHICLE MAINTENANCE CHECKLI M" 

ST FOR ";M$ 4100 RETURN 
1010 PRINT#l 4999 REM ** INTERVAL 4 MAINTENANCE ITEMS 
1020 PRINT#l,"MILEAGE:";MC,"DATE:g13 @3 5000 PRINT#l,"Lg@3@ CHECK IGNITION TIMI 

NG & ADJ AS REQUIRED" 

1030 PRINT#l 
 5010 	PRINTU, "_!:E@3! REPLACE FUEL FILTER 
1040 	PRINT # l,"SCHEDULED MAINTENANCE FOR" 

;MS;" MILES" 5020 	PRINT#l, "Lg@3@ CHECK FUEL SYSTEM F 
1050 PRINT#l OR LEAKS"- ­
1100 RETURN 5030 	PRINT#l, "Lg@3@ CHECK IGNITION CABL 
1999 	REM ** INTERVAL 3 MA I NTENANCE ITEMS ES & REPLACE AS REQUIRED" 

2000 PRINT #l , "Lg@3@ CLEAN CARB URETOR CH 5040 PRINT#l,"Lg@3@ CHECK FUEL, WATER & 


OKE MECHANISM-& LINKAGE" 
 FUEL 	 VAPOR HOSES & REPLACE AS REQUI
2010 PRINT#l, "Lg@3@ REPLACE AIR FILTER" RED" 
2020 PRINT#l,"~g@3! REPLACE SPARK PLUGS 5050 	PRINT#l, "Lg@3@ CHECK CRANKCASE EMI 

SSION CONTROL-SYSTEM & CLEAN AS REQU
2030 	 PRINT#l, "Lg @3@ REPLACE V-BELT" IRED" 
2040 	PRINT#l, ''[g @3@ DRAIN FLUSH & REFIL 5060 	PRINT#l, "Lg@3@ CHECK EVAPORATIVE E

L COOLING-SYSTEM" MISSION CONTROL SYSTEM FOR LEAKS/CLO
2050 	 PRINT#l, "Lg@3@ CHECK BRAKE FLUID L GGING" 

EVEL 	 & CHECK FOR LEAKS" 5070 	PRINT#l, "LE@3@ REPLACE CANISTER" 
2060 	 PRINT # l,"Lg @3@ CHECK REAR BRAKE LI 5080 	PRINT#l, "~E@3! REPLACE BRAKE FLUID

NI NGS & WHEEL-CYLINDERS II 
2070 PRrNT#l , "Lg @3@ CHECK REAR WHEEL BE 5100 	RETURN

AR l NG FOR-GREASE LEAKS" 
2999 REM ** INTERVAL 2 MAINTENANCE ITEMS Program 2: Micro Mechanic-Atari Version 
3000 E'l:<I NT#l, "Lg@ 3@ REPLACE OIL FILTER" 

B ill OPEN fl l, 4, Iii, " K : ":TRAP 6 Y.10Y.I: REM TU3010 	 PR lNT#l, ''[g@3@ CHECK VALVE CLEARAN 
RN ON PRINTERCE'. 

90 DIM DA$(30l,M$< 3 5l,PR$(11'ill3020 	 PRINT#l, "_!:'.g@3! CHECK EXHAUST SYSTE 
100 	GRAPHICS 17:POSITION 3 ,7:? #6;"MM" 

icr-o 	Mechanic":FOR T=l TO 15Y.10:N3030 	 PRINT#l, "Lg@3@ CHECK CLUTCH PEDAL EXT T[SPACE}FREE PLAY" 
110 I1 =7 5 0 0:I2 = 150 00:I 3= 3 0000:14 = 5003040 	 PRINT#l, "Lg @3@ CHECK V-BELT ADJ & 0 0 

[SPACE}CONDITION" 
1 2 0 	 GRAPHICS 0 : ? : ? "What is the dat

3050 	 PRINT#l, "Lg@3@ CHECK LIGHTS AND SW e ":INPUT DA$
ITCHES" 131!1-:> :-:> "What model is your- car-? ": 

3060 PRINT#l, ".!:g@3! CHECK HEADLIGHT AIM" INPUT M$ 
58 COMPUTE! January 1984 



A Mutated Wonderwhisk whisks by. 
The SpinningTop almost topples him! 

Close.But PogoJoe 
bounces back.Bouncing 
from cylinder to cylin­
der, screen to screen, 
Pogo Joe racks up point 
after point. 

You guide him from 
cylinder to cylinder, changing the color on 
top of each. Change the top ofeach cylinder 
on a screen, then you're 
on to the next. 

The more screens 
you complete, the 
nastier the monsters 
you face, and the faster 
they attack. 

Press the fire 
button!Jump two cylin­
ders to safety.Hop into 
a transport tube, and 
then whoosh! Pogo Joe 
appears across the 
screen. Jump on an 
escaping monster. Blam! It's gone in a flash! 
Only to reappear out of thin air. 

Keep bouncing Joe to original 
music on realistic 3-cfunensional 
cylinders. All the characters in 
this rollicking 

~ game are 
also 3-dimensional and 
fully animated.The 
graphics almost jump 
off the screen, leaving 
the arcades behind. 

What's ahead with Pogofoe rn is $10,000. 
Simply tell us what magic word appears 
~ after Pogofoe'stenth 

::-....._< - , screen. Ifyour name 
is drawn from 

among the correct 

:
 $10,000!
~llllff~~~- answers you'll win 

No purchase is 

necessary. You'll 
•w-i:lW'9IFFI~•·---·~· find entry forms at 

any store that sells Screenplay"' games. 
But ifyou don't win you can't lose. Pogo 

foe TM is so much fun you'll jump 
for joy no matter what 

mscrnnplaYM 
Box 3558, Chapel Hill, NC 27514 800-334-5470 

Pogofoe in 48-64K 01~ the Atari and Commodore 64. See your local softwaredealer. 



14 111? : ? "Wh a t is yo ur cu r r ent milea ER" 
ge? ":INPUT MC 

15 111 PRINT :PRINT 
16111 FOR J= lll TO 29 
1 70 Ml=Il*J:M2=Il*<J+ll+1000 
180 IF MC } = Ml AND MC ( = M2 THEN 2 00 
190 NEXT J 
200 MS=Ml+ll:MN=MS 
21111 FOR J=l TD 4:MT = I4*J 
220 IF <MT+l000l } =MC AND MT < =MS THEN 

MS=MT:SC=4:GOTO 240 

230 NEXT J 
2 4 0 IF MC ) MS TH EN 260 
2 50 ? "Maintenance d ue in ";MS - MC; " 

mile s ":G OTD 27 0 
26 Y.J ? MS;" Mile maintenance 11 :? "is" 

; MC - MS ;" mi 1 es o ve r due" 
2 70 ? :? "Press: <P> for checkli s t" . 
2 80 ? " Press : <E> to end program" 
29111 GET #1, K 
3111111 IF K= ASC <"P" ) THEN 325 
3 10 IF K <":· ASC ( "E"l THE N 29!11 
320 END 
3 25 OPEN # 2 , 8, 111, "P:" 
3 3 0 TRAP 6000 :GOSUB 1 000 
3 4 0 IF SC = 4 THEN GOSUB 5 0 00 
350 IF INT<MS / I 3>=<MS / I ?> THEN S C=3 : 

GOTO 390 
360 IF INT <MS /I2l =<M S/I2> THEN SC= 2 : 

GOTO 39111 
370 IF INT<MS/I ll= <MS / Ill THEN SC=l: 

GOTO 390 
3 8 111 GOTO 440 
390 ON SC GOSUB 4 000,3000 ,2000 
40 0 FOR J=l TO 4:MT=I4*J 
410 IF <MN+Ill > MT AND MN < MT THEN MN= 

MT: GOTO 44 111 
420 NEXT J 
4 30 MN=MN+Il 
440 LPRINT :LPRINT "NEXT MAINTENANCE 

DUE AT ";MN;" MILES" 

450 PRINT #2 
460 CLOSE # 2 :END 
999 REM ** HEADING FOR CHECKLIST ** 
1000 PRINT #2,"VEHICLE MAINTENANCE C 

HEC K LIST FOR ";M$ 
1010 PRINT #2 
111120 PRINT #2,"MILEAGE: ";MC;" ON"; 

DA$ 
103 0 PRINT #2 
104 0 PRINT #2,"SCHEDULED MAINTENANCE 

FOR ";MS;" MILES" 
105111 PRINT #2 
1100 RETURN 
1999 REM ** INTERVAL 3 MAINTENANCE I 

TEMS ** 
2000 PRINT #2,"[ J: CLEAN CARBURETOR 

CHOKE MECHANI S M & LINKAGE" 
20 1 111 PRINT # 2 ,"[ J: REPLACE AIR FILT 

ER " 
202 !11 PR I NT #2, " [ J: REPLACE SPARK PL 

UGS" 
203111 PR I NT #2 , " [ J: REPLACE V-BEL T " 
204111 PRINT # 2, " [ J : DRAIN FLUSH & RE 

FILL COOLING SYSTEM" 
2050 PRINT #2,"[ J: CHEC K BRA K E FLUI 


D LEVEL ~-< CHEC K FDR LEA K S" 

206111 PRINT #2, " [ J: CHECK REAR BRA K E 


LINING ~-< WHEEL CYLINDERS" 
2070 PR I NT # 2, " [ J: CHEC K REAR WHEEL 

BEARING FOR GREASE LEA K S" 
2999 REM ** INTERVAL 2 MAINTENANCE I 

TEMS ** 
311100 PRINT #2."[ J: REPLACE OIL FILT 
60 COMPllTE! Jonuoiy 1984 

3010 PRINT #2,"[ J: CHECK VALVE CLEA 
RANCE" 

302111 PRINT #2,"[ J: CHECK EXHAUST SY 
STEM" 

3030 PRINT #2,"[ J: CHECK CLUTCH PED 
AL FREE P LAY" 

3 040 PRINT #2,"[ J: CHEC K V - BELT ADJ 
• Sc CONDITION" 

3050 PRINT #2,"[ J: CHECK LIGHTS AND 
SWITCHES" 

3060 PRINT #2,"[ J: CHECK HEADLIGHT 
AIM" 

307111 PRINT #2, " [ J: CHECK WINDSHIELD 
WI PERS Sc WASHER" 

3080 PR I NT #2, " [ J: CHECK BATTERY" 
3090 PRINT #2, " [ J: CHECK CHARGING & 

STARTING SYSTEM" 
3100 PRINT #2, " [ J: CHECK BRM'. E FLUI 

D LEVEL" 

3 110 PRINT #2,"[ J: CHEC K BRA K E PADS 

3120 PRINT #2,"[ J: CHEC K BRAKE ADJ. 
<PEDAL HEIGHT)" 

3130 PRINT #2,"[ J: CHECK BRAKE LINE 
S s, HOSES " 

3140 PRINT #2,"[ J: CHECK BRA K E LIGH 
TS" 

3150 PRINT #2, "[ J: CHECK TIRES, WEA 
R, DAMAGE, AIR PRESSURE" 

3 16 111 PRINT #2, "[ J: CHECK BALL JOINT 
s, TIE ROD DUST SEALS" 

3 1 71ll PRINT #2, " [ J: CHEC K STEERING P 
LAY" 

3180 PRINT #2,"[ J: CHEC K STEERING G 
EAR BOX BOO TS " 

319111 PR I NT #2, " [ J: CHEC K WHEEL C AMS 
ER S< TOE" 

3200 PRINT # 2,"[ J: LUBRICATE DOOR H 
I NGES s, CHECl< S " 

321!11 PRINT #2, " · [ J: LUBRICATE H~DD, 
TRUN K HINGE S s, LOC K S" 

322111 PRINT # 2, " [ J: LUBRICATE THRDTT 
LE LIN K A GE, CLUTCH LIN V A GE, ETC 

3 999 REM ** INTE R VAL 1 MAINTENANCE I 

TEMS ** 
4111 111111 PRINT #2, " [ J: CHANGE ENGINE DI 

L" 
401 0 PR INT # 2,"[ J: CHECK CODLING SY 

S TEM" 
4 1 0 111 RET URN 
4999 REM ** INT ERVAL 4 MAINTENANCE 

TEl'IS ** 
50 00 PRINT #2,"[ J: CHEC K IGNITION T 

!MING s, ADJ. AS REQUIRED" 
5 111 1 111 PRINT #2 , "[ J: REPLACE F UEL FIL 

TER" 
5020 PR I NT #2, " [ J: CHECI< FUEL SYSTE 

M FOR LEA K S" 
50 3111 PRINT #2,"[ J: CHECK IGNITION C 

ABLES s, REPLACE AS REQUIRED" 
5 '1140 PR I NT #2, " [ J: CHECK FUEL, WATE 

R & FUEL VAPOR HOSES & REPLACE 
AS REQUIRED" 

511150 PR I NT # 2, " [ J: CHECK CRAN K CASE 
EMISSION CONTROL SYSTEM & CLEAN 

AS REQUIRED" 
5060 PRINT #2, " [ J: CHECK EVAPORATIV 

E EMISSION CONTROL FOR LEA K S/CL 
OGG ING" 

511170 PR I NT #2, " [ J: REPLACE CAN I STER" 

5 !118 0 PR I NT #2, " [ J: REPLACE BRAKE FL 
U ID" 





5111.IQI RETURN 42121 GOTO 440 
6filiZ10 PRINT : PRINT "Please turn on yo 430 MN = MN+Il 


ur printer, and then h it RETURN 
 44121 PRINT #1 
": INPUT PR$ 450 PF: I NT # 1: "NEXT MA I NT.ENANCE DUE 

601 Q! GOTO 330 
AT ";MN;" MILES" 

460 CLOSE #1
Program 3: 465 STOP 

Micro Mechanic-Tl-99/4A Version 999 REM ** HEADING FOR CHECKLIST 
1 !21012! OPEN # 1: "RS232" 

100 I1=7500 
1005 PRINT #l:"VEHICLE CHECKLIST FD 

102 I2=15000 R ";MA KE$ 
104 I3=30000 1010 PRINT #1 
1112! I 4=5001/.112! 

1iZ12 1/.I PRINT #!:"MILEAG E : ";MC;" ON" 
115 CALL CLEAR ;DATE$
120 PRINT TAB<6>;"MICRO MECHANIC" 1030 PRINT #1 

PRINT 1040 PRINT #!:"SCHEDULED MAINTENANC 
130 PRINT "DATE <eg., 10/25/1983)" E FOR , ";M S ;" MILES" 
135 INPUT DATE$ 11/.1511.l PRINT #1 
140 PRINT 11 iZHZ! RETURN 
142 INPUT "MODEL OF CAR ? ":MA KE $ 1999 REM ** INTERVAL 3 MAINTENANCE 
144 PRINT 

ITEMS ** 
146 INPUT "CURRENT MILEAGE ?":MC 2000 PRINT #1:"( l: CLEAN CARBURETO 
150 PRINT R CHOKE MECHANISM ~' LINKAGE " 
160 FOR J=0 TD 29 21111 0 PRINT #1:" < ) : REPLACE AIR FIL 
1712! M1=I1iJ TER" 
175 M2=I1*<J + 1)+1000 2020 PR I NT # 1: " < > : REPLACE SPARK P 
180 IF <MC > =Mll*CMC < =M2lTHEN 196 LUGS" 
19121 NEXT J 203!l! PRINT #1:" < l: REPLACE V-BELT" 
196 MS=M1+I1 2040 PRINT #1:" C l : DRAIN FLUSH & R 
200 MN=MS EFILL CODLING SYSTEM" 
210 FOR J=l TD 4 2051/.1 PRINT #1:" < >: CHECK BRA~: E FLU 
214 MT=I4*J ID LEVEL ~< CHECK FOR LEAKS" 
218 IF C <MT+1'1Hi!'11l :: =MC>* <MT < =MS) THEN 2060 PRINT #1:" < ) : CHECK REAR BRAK 

223 E LINING :!< WHEEL CYLINDERS" 
221 NEXT J 2070 PRINT #1:"( >: CHECK REAR WHEE 

GOTO 240 L BEARING FOR GREASE LEAKS" 
223 MS=MT 2999 REM ** INTERVAL 2 MAINTENANCE 
230 SC=4 ITEMS 
240 IF MC > MS THEN 260 3000 PR I NT # 1: " < ) : REPLACE 0 IL FIL 
250 PRINT "MAINTENANCE DUE IN ";MS ­ TER" 


MC;" MILES" 
 3!lll!ll PRINT #1:" < l: CHECK VALVE CLE 
252 PRINT ARANCE" 
255 GOTO 27'11 3020 PRINT #1:" C >: CHECK EXHAUSTS 
260 PRINT MS;" MILE MAINTENANCE IS" YSTEM" 
265 PRINT MC-MS;" MILES OVERDUE" 3030 PR I NT # 1: " < > : CHEC~: CLUTCH PE 
268 PRINT DAL FREE PLAY" 
270 PR I NT "PRESS < P > FDR CHECKLIST" 3040 PRINT #1:" C ): CHECK V -BELT AD 
280 PRINT "PRINT <El TO END" J :!, CONDITION" 
290 CALL KE Y<0, K ,S) 3 050 PRINT #1:"( >:CHECK LIGHTS AN 
300 IF K=80 THEN 33 0 D SWITCHES" 
310 IF K < > 69 THEN 290 3060 PR I NT # 1: " < > : CHECK HEADLIGHT 
320 STOP AIM" 
330 GOSUB 1000 3!ll7!l! PRINT #1:" C ) : CHECK WINDSHIEL 
340 IF SC=4 THEN 5000 D WI PERS ~< WASHER" 
350 IF INT<MS/I3l <> <MS/I 3 lTHEN 360 308'1! PR I NT # 1: " < > : CHECK BATTERY" 
353 SC= 3 3090 PR I NT # 1: " C > : CHECK CHARGING 
356 GOTO 3 9'1! & STARTING SYSTEM" 
360 IF INTCMS/I2> <> <MS/I2>THEN 370 3100 PR I NT # 1: " < > : CHECK BRA K E FLU 
363 SC=2 ID LEVEL" 
366 GOTO 390 31111.! PRINT #1:" < l: CHEC K BRA KE PAD 
370 IF INT<MS / Ill < > <MS/IllTHEN 380 S" 
373 SC=l 3120 PR I NT # 1: " C ) : CHECK BRA K E ADJ 
376 GOTO 390 (PEDAL HEIGHT)" 
380 GOTO 440 31 3!l! PR I NT # 1: " < l : CHECK BRAKE LIN 
390 ON SC GOSUB 4000,3000,2000 ES & HOSES" 
400 FOR J=l TO 4 3140 PRINT #1 : ·" < l: CHECK BRA~: E LIG 
404 MT=I4tJ HTS" 
410 IF ( <MN+I 1 l > MT > * <MN < MT > THEN 415 3150 PRINT #1:" < l: CHECK TIRES, WE 
412 NEXT J AR, DAMAGE, A IR PRESSURE" 
413 GOTO 430 31611.1 PRINT #1:" ( ) : CHECI< BALL JOIN 
415 MN=MT T & TIE ROD DUST SEALS" 

62 COMPllTE! Jonuory1984 



Five Easy Ways 

To Clean Up Your Finances. 


( •f' t • • .,.,. 1 -'! • •• • ,, 

~ ~ ~ 1tl.L.l!L!r 

'~" · t -u•t 

~· ' ~ 

actual screen display "Indicates function being shown 

Chart of Accounts "Detail Budget Analysis Appointments Calendar ·Spreadsheet "Income Tax 
"Checkbook Maintenance Summary Budget Payments Calendar Compatible with Prints forms 
Check Search 	 Analysis ·color Chari Package Finance 1, 2 and 5 Most schedules 
Prints Checks Income/Expense Mailing Lisi 	 Uses Finance 1, 2 and 4 

Statements 
Net Worth Statement 

~ TM	 ~ 

\\• Complete Personal Accountant 	 ~· ,· ~ 

~ 

Whether you're cleaning up at home or around the of· 
fice, there's NOW a COMPLETE line of money manage· 
ment software that will attend to all the details, while 
letting you see the whole financial picture. The Com· 
plete Personal Accountant's exclusive combination of 
easy to use programs give the wise investor a quick and 
dependable way to control finances and plan for the 
future. 

FINANCE 1 gets you organized with a standard chart of 

accounts adaptable to any situation. The Checkbook 

Maintenance program with lull screen editing and special 

'Help' commands let you find any check by any field . 

You can flag tax deductibles, reconcile your bank 

statement, print checks and more. 


FINANCE 2 tells you where your money Is, 

where it's going and where it's coming 

from. The Detail and Summary Budget pro· 

grams show exactly where you 're spending 

your money. The Income/Expense and Net 

Worth programs provide professional· 

looking statements that can be printed 

with any 80 column printer. 


FINANCE 3 separates the CPA from the 

competition. No other finance package for 

the home or small business gives you Ap· 


polntments and Payments Calendars for scheduling your time and money. 
Few packages offer the ability to chart each account In color. And only the 
CPA Includes a malling llsl with a 1200 name capaci ty•. All reports are print· 
able with an 80 column printer. 

FINANCE 4 lets you determine the " what if 's" of your financial future. With 
this easy to learn spreadsheet you'll spend more time making decisions and 
less time crunching numbers. 

FINANCE 5, The Tax Handler'", uses your files from Finance 1, 2 and 4 to com· 
plete your taxes In a fraction of the normal time. 

The Complete Personal Accountant" line of money manage· 
ment software Is simply the most comprehensive, easy to 

use financial software available anywhere. 

Disk Cassette 
Finance 1 39.95 34.95 
Finance 2 29.95 24.95 
Finance 3 29.95 24.95 
Finance 4 29.95 24.95 
Finance 5 59.95 54.95 
SAVE when you 
purchase Finance 1, 2 
and 3 os a set 79.95 74.95 

Available tor Atari 4001800/1200N, Commodore 84N, 
IBM PC'~ TRS 80 Color" and Vic 20" 

Prices subject to change without notice. Add $3.00 
for postage and handling. 

Ask you local deal to see a running demo or call 
1·800·334·SOFT lo order direct. 
•varies according to computer. 

a division of 
dfuturehouse p.o. box 3470, department c, chapel hill, north carolina 27514 



3170 PRINT # 1 : " ( ) : CHECK STEERING 260 PRINT "YOUR ";MS;" MILE: MAINTENANC 
PLAY" E " : PR I NT : PR I NT " IS " ; MC - MS; " 

3180 PRINT # 1: " ( ) : CHECK STEERING MILES OVERDUE" 
GEAR BOX BOOTS" 270 PRINT: PRINT "PRESS:": PRINT: PRINT 

3190 PRINT # 1 : .. ( ) : CHECK WHEEL CAM P TO PRINT CHECKLlST" 
BER & TOE" 280 PRINT " E TO END PRCIGRAM" 

290 	 GET K$: IF KS = "" THEM 2903200 PRINT # 1: .. ( ) : LUBRICATE DOOR 
300 	 IF K$ "P" THEN 330HINGES & CHECKS " 

# 1 : .. ( ) : 	 310 IF KS < > "E" THEN 29~13210 PRINT LUBRICATE HOOD, 
320 	 ENDTRUNK HINGES s, LOCKS" 
330 	 PR# 1: GOSUB 10003220 PRINT # 1: .. ( ) : LUBRICATE THROT 
340 	 IF SC = 4 THEN GOSUB ~i000TLE 	 LINKAGE, CLUTCH LINKAGE, E 350 	 IF INT CMS I I3l CMS I I3l THENTC." SC = 	 3: GOTO 390

3999 REM INTERVAL 1 MAINTENANCE 360 	 IF INT CMS I I2l <M~i I I2l THEN** ITEMS SC = 2: GOTO 390
4000 PRINT # 1 : " ( ) : CHANGE ENGINE 0 370 	 IF INT CMS I Ill <M~i I I1> THEN

IL" SC = 	1: GOTO 390 
4010 PRINT # 1 : " ( ) : CHECK COOLING s 380 	 GOTO 440 

YSTEM" 390 ON SC GOSUB 4000, 3000, ~~000 
4021£1 RETURN 400 FOR J = 1 TO 4:MT = I4 * J 
4999 REM INTERVAL 4 MAINTENANCE 410 IF MT < CMN + I 1l AND MT > MN THEN** ITEMS MN = MT: GOTO 440 
5000 PRINT # 1 : " ( ) : CHECK IGNITION 420 NEXT 

TIMING & ADJ AS REQUIRED" 430 MN = MN + Il 
5010 PRINT # 1 : .. ( ) : REPLACE FUEL FI 440 PRINT : PRINT "NEXT MA JNTENENCE DU 

LTER" E AT ";MN;" MILES" 
5020 PRINT # 1 : .. ( ) : CHEC K FUEL SYST 450 PRINT 


EM FOR LEA KS" 
 460 PR# 0: END 
# 1 : ( REM HEAD I NG CHECKLI ST51£13 111 PRINT .. ) : CHEC I< IGNITION 999 U FOR 

1000 PRINT "VEHICLE MAINTEtlANCE CHECKLCABLES ~"( REPLACE AS REQUIRED" 
IST FOR ";M$5040 PRINT # 1 : .. ( ) : CHEC K FUEL, WAT 

1010 PRINTER ~( FUEL VAPOR HOSES ~( REPLAC 
1020 PRINT "MILEAGE:";MC,"UATE ";DASE AS REQUIRED" 
1030 PRINT5 050 PRINT # 1 : " ( ) : CHEC K CRAN KCASE 
1040 PRINT "SCHEDULED MAIN""ENANCE FOREMISSION CONTROL SYSTEM ~-= CLE ";MS;" MILES"AN AS REQUIRED " 1050 PRINT506!11 PR INT # 1 : .. ( ) : CHEC I< EVAPORATI 1060 RETURN

VE EMISSION CONTROL SYSTEM FOR 1999 REM * * INTERVAL 3 Mii I NTENANCE I
LEA KS / CLOGGING" TEMS 

5070 PRINT #1:"C >: REPLACE CANISTE 2000 PRINT "C l: CLEAN CARBURETOR CHOK 
R" E MECHANISM & LINKAGE" 

5080 PR I NT # 1: " < ) : REP LACE BRA KE F 2010 PRINT "C >: REPLACE A:: R FILTER" 
LUI D" 2020 PRINT"( l: REPLACE SPARK PLUGS" 

5100 GOTO 3 5 0 2030 PRINT " ( ) : REPLACE V--BELT" 
2040 PRINT "C >: DRAIN FLUBH AND REFIL

Program 4: Micro Mechanic-Apple Version L COOLING SYSTEM" 

110 Il = 7500:I2 = 15000:I3 = 30000:I4 = 2050 PR I NT " C > : CHECK BRA~ :E FLUID LEV 
50000 EL & CHECK FOR LEAKS" 

120 HOME : INVERSE : PRINT PRINT : HTAB 2060 PRINT "C ): CHECK REAFt BRAKE LINI 
14: PRINT "MICRO MECHANIC ": PRINT NGS & WHEEL CYLINDERS" 

: NORMAL 2070 PRINT "( >: CHECK REAFt WHEEL BEAR 


130 	 INPUT "ENTER DATE <IE., 10/26/83> INGS FOR GREASE LEAKS" 
? ";DAS: PRINT : PRINT : INPUT "MO 2999 REM ** INTERVAL 2 MAitffENANCE ITE 
DEL OF CAR ? ";MS HS 

140 	 PRINT : PRINT : INPUT "CURRENT MIL 3000 PRINT "< >: REPLACE o ::L FILTER" 
EAGE ? ";MC 3010 PRINT "< >: CHECK VALl/E CLEARANCE 

150 PRINT 
160 FOR J = 0 TO 29 3020 PRINT .. ( ) : CHECK EXHl~UST SYSTEM" 
170 M1 = I 1 * J : M2 I 1 * <J + 1 > + 100 

0 3030 PRINT .. ( ) : CHECK CLu·rcH PEDAL FR 
180 IF MC > = Ml AND MC < M2 THEN EE PLAY" 

200 3040 PRINT .. ( ) : CHECK V-Bl~LT ADJ & co 
190 NEXT NDITION" .. (200 MS = Ml + Il:MN = MS 3050 PRINT ) : CHECK LIGHTS AND SWIT 
210 FOR J = 1 TO 4:MT = I4 * J CHES" 
220 	 IF <MT + 1000) > MC AND MT < 3060 PRINT " ( ) : CHECK HEA.)LI GHT AIM" 

MS THEN MS = MT:SC • 4: GOTO 240 3070 PRINT " ( ) : CHECK WINDSHIELD WIPE 
230 	 NEXT RS & WASHERS" .. ( ) :240 IF MC > MS THEN 260 3080 PRINT CHECK BATTERY" 
250 PRINT "MAINTENANCE DUE IN ";MS - M 3090 PRINT " ( ) : CHECK CHARGING & STAR 

C;" MILES": GOTO 270 TING SYSTEM" 

6A COMPUTE! Jonuory1984 



AllTEXT64 
The professional wordprocessor with 
more than 80 functions like multi-eolor 
selection, up to 120 columns/ line without additional 
hardware. find & replace, enhanced blockhandling, direct-access 
to SM-ADREVA-flles. and all the other usual features. 

AllADREVA64 
Your personal professional address.file-system. Up to 620 addresses per disc 

In direct access. Including 5 extra lines for individual text/record. 

Totally menue-driven. Powerful editing and back-up facilities. r;:, s6"".
~--"".. 0'.'• 
Several hardcopy features. -....ONLY J . ­
AllKIT64 
The famous programming tool with powerful basic extentlons like merge, find. 
renumber. dump, trace, enhanced floppy-monitor (disc-doctor) and high 
efficient machine-language-monitor with built-in assembler, d isassembler. 
trace and lots of more helpful features. Really a golden tooll 

AllSM64 
This Index-sequential file manager gives you a new.dimension on direct access 
files. Up to 40 keys, various length for each record and up to 10 files can be handled 
at the same time by this sophisticated module. How could your programs survive 
without SM-ISM? ·--""6"'.'o''r;::, s.. 
PLACE YOUR CHECK OR MONEY ORDER NOW! 1t:, oNLY ~ 

....----' ­

EVERY SHIPMENT 
INCLUDES DISC 

252 Bethlehem Pike AND MANUAL. 
Colmar. PA 18915 

SM SOFTWARE INC. 

SOFTWARE MADE IN MUNICH 

Dealer inquiries invited. 



3100 PRINT "C l: CHECK BRAKE FLUID LEV N MS=MT : SC=4:GOTD240 
EL" 230 NEXTJ 

3110 PRINT "( l: CHECK BRAKE PADS" 240 IF MS < MC THEN 260 
3120 PRINT "( l: CHECK BRAKE ADJ <PEDA 250 PRINT"MAINTENANCE DJE IN ";MS - M 

L HEIGHT>" C;" MILES": GOT0270 
3130 PRINT"( l: CHECK BRAKE LINES & H 260 PRINT MS;"MIL E MAINfENANCE":PRI 


OSES" 
 NT" 	 IS ";MC - MS;" MI _ES OVERDUE" 
3140 PRINT"( l: CHECK BRAKE LIGHTS" 27(~ 	 PRINT: PRINT"PRESS < "'l FDR PRINT 
3150 PRINT "( l: CHECK TIRES, WEAR, DA OUT'!. 

MAGE, AIR PRESSURE" 280 	 PRINT: PRitH"PRESS ( :Ol TD END"
3160 PRINT"( l: CHECK BALL JOINT & TI 290 	 K$= I NKEY$: IF 1<$=" "T-lEN290

E ROD DUST SEALS" 31210 	 IF K$ = "P" THEN 33!.'I 3170 PRINT "( l: CHECK STEERING PLAY" 310 	 IF K$ (} "E" THEN 2903180 PRINT"( l: CHECK STEERING GEAR B 
320 ENDOX BOOTS" 
330 	GOSUB 1 Qllil!il3190 PRINT"< l: CHECK WHEEL CAMBER & 
340 	 IF SC=4 THEN GOSUB 5000TOE" 
350 	 IF INT<MS/I3l=<MS / I3lTHEN SC=3:3200 PRINT"( l: LUBRICATE DOOR HINGES 

GOT0390& CHECKS" 
3210 PRINT "( l: LUBRICATE HOOD, TRUNK 3 60 IF INT ( MS / I 2 l =< MS / I2l THEN SC = 2 

HINGES & LOCKS" : GOT039l11 
3220 PRINT "( l: LUBRICATE THROTTLE LI 37 0 IF INT<MS/I1l =< MS / IllTHEN SC=1: 

NKAGE, CLUTCH LINKAGE, ETC." GOTD390 
3999 REM INTERVAL 1 MAINTENANCE ITEMS 380 GOT044 1ZI 

3 90 ON SC GO SUB 4 000 , 3000, 2000 
4000 PRINT"( l: CHANGE ENGINE OIL" 40 0 FOR J=1T04:MT = I4*J 
4010 PRINT"( l: CHECK CODLING SYSTEM" 41 0 IF CMN+Ill >MT AND MN< MT THEN MN 

= MT : GD T 0 4 4 ,;1 

4020 RETURN 42 0 NE>:T J 
4999 REM ** INTERVAL 4 MAINTENANCE ITE 4 30 MN=MN+Il 

MS 44 l11 PRINT # - 2 :P RINT# -2 , " NEXT MAINTE 
5000 PRINT " ( ) : CHECK IGNITION TIMING NAN_G.E DL'.E. AT "~ 1'1N;" l':1I)..,E5" _ ...., II II& ADJ AS REQUIRED" 45 '-'.I PRINT # 
5010 PRINT " ( ) : REPLACE FUEL FILTER" 455 PRINT #-

~ 

2, 
, 

"63999 END" 
5020 PRINT " ( ) : CHECK FUEL SYSTEM FOR 461!1 END 

LEAKS" 999 	 REM ** HEADING FDR CHECKLIST 
PRINT"( l: CHECK IGNITION CABLES5030 1000 	PRINT#-2,"VEHICLE MAINTENANCE 
& REPLACE AS REQUIRED" CHECKLIST FOR '"; M$ 

5040 PRINT"( l: CHECK FUEL, WATER & F 1 0 10 PRINT# - 2 
UEL VAPOR HOSES & REPLACE AS REQUI 1021!1 PRINT# -2, "MILEAGE: ";MC;" ON" 
RED" ;DA$

5050 PRINT "( l: CHECK CRANKCASE EMISS 1030 PRINT#-2
ION CONTROL SYSTEM & CLEAN AS REQU 1040 PRINT#-2,"SCHEDULED MAINTENANCIRED" 

E FOR ";MS;" MILE!:"5060 PRINT"( l: CHECK EVAPORATIVE EMI 
1050 PRINT#-2SSION CONTROL SYSTEM FOR LEAKS/CLO 
1100 RETURNGGING" 

5070 PRINT "< l: REPLACE CANISTER" 1999 	REM ** INTERVAL 3 MAINTENANCE 
ITEMS5080 PRINT "( l: REPLACE BRAKE FLUID" 

2000 PRINT #-2,"< >: CLEAN CARBURET5090 RETURN 
DR CHOKE MECHANISI" & LINKAGE" 

2010 PRINT# - 2," < l: REF 'LACE AIR FILProgram 5: TER" 
Micro Mechanic-TRS-80 Color Computer 2020 PR I NT# - 2, " < > : REF 'LACE SPAR I< P 
Version LUGS" 
1!11!21 CL S 203l11 PR I NT # - 2," ( l: REPLACE V-BEL T" 
I HI I 1= 751110: I2=15 1Zl ~l!ZI: I3=3l11!iil1!f21 : 14 = 5121 2040 PRINT # -2 ," < >: DFAIN FLUSH ~< 

l110'11 REFILL COOLING SY!.:TEM" 
12 l11 PRINT:PRINT:PRINT"MICRO MECHANI 2050 PRINT # -2, " ( l: CHECK BRAl<E FL 

C":PF: INT UID LEVEL & CHECK FOR LEA KS" 
13121 	 PRINT"WHAT IS THE DATE <IE., 1'11 206l11 PR I NT # -2, " < l: CHECK REAR BRA 

/2 5 /83) ";:INPUT DA$ : PRINT : INPUT KE LIN I NG ~ ' WHEEL CYLINDERS" 
"MODEL OF CAR ";M$ 2070 PRINT # -2 ," < l : Cl-IECI< REAR llJHE 

1 4 l11 	 PR I NT: I NPUT" CURRENT MILEAGE "; M EL BEARING FOR GR E ASE LEAKS" 

c 2999 REM ** INTERVAL 2 MAINTENANCE 


15121 PRINT: PF: I NT ITEMS 

16 iil FOR J=li!T029 3 !ii lil lil PF: I NT # - 2 , " ( l : RE:PLACE D I L F I 

17 121 Ml = Il* ,1 :M 2=I 1 *CJ+ll+H'.liil0 LTER" 

180 I F MC >=Ml AND MC < =M2 THEN 200 312110 	 PRINT # -2 ," ( ) : Cl-ECK VALVE CL 

19!11 NEXTJ EARANCE" 

200 MS=Ml+I 1: MN=MS 302111 PRINT #- 2 , " ( l : Cl-EC !< EXHAUST 

210 FOR J=1T04:MT=I4*J SYSTEM" 

220 IF <M T+1 000l >=MC AND MT < =MS THE 3030 	PRINT #-2,'' I l: Cl-EC!< CLUTCH P 
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EDA L FREE PLAY" TF:UN K HINGES & LDCl<S" 

3!114 Y.I PR IN T # - 2 !' II ( ) : CHEC K V- BELT A 322~J PRINT # - 2!'"( ) : LUBRICATE THRO 


DJ Si CO NDI T ION " T TLE L I NKAG E, CLUTCH LINl<AGE, 
30 5 !(1 PF\ INT # - 2 . II ( ) : CHECK LIGHTS A ETC. .. 

ND S WITCHE S" 3 999 REM INTERVAL 1 MAINTENANCE 
3 !!16 0 P R INT 2 • CHECK HEAD L IGH I TEMS # - II ( ) : ** 

T A IM " 4 1!100 PRINT # -2!11 u ( ) : CHANGE ENGINE 
3 !!S7'2t PR1NT # - ~ ~ II t ~ : HE::: K ~J I NDSHIE OIL" 

LD WIPER S S,· WA S HEF< " "'") II )4 1111 111 PRINT tt - .._ , : CHEC I< COOLING 
3 ~'.18 i! I PR INT# - 2," ( i : CHECK BA TTER Y " SYSTEM" 

- ' 4 1 111111 RETURN3 1119 111 PR INT # -? .. ) : CHE CK CHAF:G I NG 
~( STARTING SYSTEM " 4999 REM INTERVAL 4 MA INTENANCE 

3 1 0:11 PRINT # -2 !' II ( ) : CHE CK BRA VE FL ** ITEMS 
UID LEVEL " 5!!1111 !!1 PRINT # - 2' fl ( ) : CHEC K IGNITION 

3 I HI PRI NT # -- 2 !II II ( ) : CHEC I< BRA l< E PA TIMING :!, ADJ AS REQUIRED"
OS" 51111 IZI PR INT #-2 !'fl ( ) : REPLACE FUEL F 

312 !!1 PRINT #- 2' If ) : CHEC K BRA KE AD( ILTER" 

,J <PEDAL HEIG HT ) " 
 5 1£12 0 PRI NT # -2 ," < l: CHEC K FUEL SYS 

2. 1 3 Q1 PRINT # - 2, " < l: CHE CK BRA KE L I TEM FOR LEAKS " 

NES HOSES"
~' 5 !113111 PRINT # - 2," < l : CHEC~: I GNITION 

3 14 111 PRINT *i -2 ," ( ) : CHECK BR AKE LI CABLES 8< REPLACE AS REQUIRED"
GHTS" 5 11! 4 !'11 PRINT # -;2 . "C i : CHEC K FUEL, WA 

3 15 !!1 PRINT #- 2' .. ( ) : CHECK TIRES, w TER & FUEL VAPOR HOSES & REPLA 
EAR, DAMAGE, AIR PRESSURE" CE AS REQUIRED" 

3 1 6'11 PRI NT :t:t - 2 '" ( ) : CHECI< BALL JOI 5051£1 PRINT # -2 ," C l: CHEC K CRAN KCAS 
NT ~( TIE ROD DUST SEALS " E EMISSION CONTROL SYSTEM & CL 

3 1 7'11 PR I NT # - 2 !It If ( ) : CHEC K STE ERING EAN AS REQUIRED" 
PLAY" 5060 PRINT #-2,"( ): CHEC K EVAPDRAT 

318'11 PRINT # -'2, " < l : CHECI<: STEERING IVE EMISSION CONTROL SYSTEM FD 
GEAR BO X BO OTS" R LEAKS/CLOGGING" 

3 190 PRINT # - 2," ) : CHECI< WHEEL CA 5070 PRINT #-2,"( ): REPLACE CANIST 
MBER ~' TOE" ER" 

32!ll '11 PRINT # - 2," < l : LUBRICA TE DOOR 5080 PR I NT #-2, " < > : REPLACE BRAKE 
HI NGES ~, CHECl<'. S " FLUID" 

3210 PRINT #- 2," C l: LUBRICATE HODD 5100 RETURN @ 



Demons 

Of Osiris 


Steve H y11 I 

You must defend your fleet 
of base ships against wave 
after wave of lightning-fa st 
Osirian attackers as they 
weave and dodge through 
your covering fire. The 
Osirians do not descend 
blindly; they counter you r 
evasive moves and seek you 
out. Theirs is a maniacal 
mission. Written fo r the 
unexpanded VIC, versio11s 
are included for 64 and 
Atari . 

" Demons of Osiris" is a 
fa st-paced, arcade-style 
machine language game . 
The object is to shoot 

•.. 

Tile player defends against rlesce 11 rl i ng rle111011s i 11 I Ire VIC 
version of "Oe111011s of Osiris." 

the falling Osirians, but at the same time they' ll 
use thei r intelligence to try to destroy you. You 
can choose from 240 speed levels, with level 1 
being the fastest . You may also choose between 
1-240 base ships . Be prepared to battle as many 
as eight Osirians a t a time . 

Your base ship is located a t the bottom of the 
screen . You control its functions as fo llows: Press 
T to move left, U to move right, and SHIFT to 
fire . Pressing the SHIFT-LOCK key will give you 
rapid fire. When the screen fla shes red it mea ns 
you have los t a base ship . 

Simple, But Effective 
The Osirians have a simple but effective strategy. 
They have two moves, a defen sive and an offen­
sive move. On a defensive move, the Osirians 
will dodge your oncoming bullet, moving either 
right or left. On the offensive, they will move to 
one side of your line of fire . They do not come 
68 COMPUTE! Januory1984 

down directly above you 
because it would increase 
their chances of being hit. 
The Osirians can destroy 
your base ship by being 
in the space directl y 
above your base ship, 
directly above you and 
to the right, and directly 
above you and to the 
left. On some occasions 
they will activa te a 
special defensive mech­
anism which triggers 
evasive action around 
your missiles . 

The s trategy is to 
keep moving and fire 
rapidly. At slow speeds 
(25-240), try to aim as 

much as possible. At fa s t speeds (1- 24), things 
move so quickly it' s best jus t to try to dodge the 
Osirians. 

You'll Need To Abbreviate 
The machine language portion of Demons of Osiris 
takes 696 by tes and the BASIC part, which runs 
with the machine language portion, is only three 
lines long . The machine language portion is in 
the fo rm of DA TA statements which are POKEd 
into memory. The whole program, including the 
DATA sta tements, takes a ll of an unexpanded 
VIC-20' s memory. 

Because of the VIC's Limited memory, most 
of the program lines are qu ite long. You may need 
to abbrevia te some BASIC keywords (see Appen­
dix D of Personal Computing on the VIC-20, which 
came with your computer) . In pa rticu lar, you 
should use the abbreviation for DATA, D and 
SHIFT-A, in lines 35- 190. 



.....­..~--- · ~ -.. 
··-·· 

•u ... u - _ ,..._. f ...,,_ ,, . 



c R E A T I v E 
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After typing the program, be sure to SA VE it 85 DATA201,59,240,9,32,14,29,32,232,28,76 
before you RUN it. One mistake in the DAT A 
statements might cause a crash, and you would 
have to type the program again. 

When you run it, there will be a short wait 
while the computer reads the DATA. It will then 
ask you for yo ur speed and the number of base 
ships you want. Both of these can be from 1 to 
240 . An average ga me would use 60 for speed 
and 5 for ships. The re will aga in be a short wa it, 
to allow yo u time to position yo ur fingers on the 
T and U keys . Press SHIFT-LOCK a t this time if 
you want rapid fire. Otherwise, use SHIFT for 
normal fire. When the game is fini shed, it will 
display yo ur score and will repeat the cycle a t the 
point where it asks for the speed. 

If yo u don't wa nt to type thi s program into 
your computer, I will make you a copy of it on 
tape (VIC version on ly) . Send $3 and a self­
addressed stamped mailer to: 

SfcPC Hnynnl 
1325 Oliie Ave. 
Red/n11ds, CA 92373 

Program 1: Demons Of Osiris For VIC 

10 	POKE52,27:POKE56,27:POKE51,7l:POKE55,7 
l:PRINT"{CLR}":FORA=6984T07679:READB:P 
OKEA,B:NEXT 

15 POKE649,10:INPUT"SPEED";A:INPUT"SHIPS" 
;B:IFA>2400RB>2400RA< l ORB<lTHEN15 

20 POK E7074 , A: POKE7039 ,B:POKE649 ,0:FORB=0 
T02000 :NEXT 

25 SYS6984:POKE36869,240:PRINT"{CLR}SCORE 
:"PEEK(248)+PEEK(249)*25 6:GOT015 

35 	 DATA162,10,169,0,149,247,202,208,251,l 
68,169,59,157,0,30,157,0,3 1,232 , 208 ,2 4 
7,1 41 ,15 

40 	 DATA144 ,169,255,141,5,144 ,169,15,141,l 
4,144,138, 157,0,150, 157,228 ,150,232,20 
8,247 

45 	 DATA169,6,162,22 , 157,227 ,1 51,202,208 ,2 
50,169,5,133,253,200 , 208 ,253,232, 208,2 
53,1 6 9 

50 DATA2 38,133,2 51,169,31 ,133,252,169,63, 
145,251,165,197,201,50,240,31,201,51,2 
40,13 

55 DATA140,13,144,162,63,200,208,253,202, 
208,250,2 40 ,41,165,251,201,249,240,237 
,32,202 . 

60 DATA27,230,251,76,196, 27 ,165,251,201,2 
28,240,223,32,202,27,198,251,169,63,14 
5,251 

65 DATA208,215,169,129,141,13,144,169,59, 
145 ,251,96, 169 ,1,4 4 , 141 ,2,240,44,162,6 
6,1 89 

70 	 DATA161,31 , 201,6 1 ,240,35,202,208 ,246,l 
65,251,56,233,22,133,251,169,61,145,25 
1,165 

75 DATA251,24,105,22,133,251,140,13,144,l 
69,160,141 , 11,144,141,10 ,1 44 ,232,208,2 
53,169 

80 DATA30,133,255,169,21,133,254,162,21,l 
60,22,177,254,201,61,208,29,32,246,28, 
177,254 
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, 50,28,169 ,61,145,254,32,232,28,169,59 
,1 45 

90 	 DATA254,136,208,218,32,232,28,202,208, 
210,162,22,189,255,29,201,61,208,5,169 
,59, 1 57 

95 	 DATA255,29,202,208,241,140,10,144,140, 
11,144,162,66,189,255,29,201,62,240,21 
,202,208 

100 DATA246,32,86,29,165,141,162,0,232,56 
,233,12,176,250,169,62,157,255,29 

105 DATA169,31,133,255,169,227,133,254,16 
0 ,22, 177,254,201,63 , 240,3 , 136,208,247 

110 	DATA132,250,32,246,28,177,254,201,62, 
208,6,169,59,145,254,16,27,136,177,25 
4 ,201,62 

115 	 DATA 208,7,169,59,145,254,200,16,13,20 
0 ,200,177,254,201,62,208,24,169,59,14 
5,254,136 

120 	DATA32,232,28,32,4,29,169,59,160,22,l 
53,227,31,136,208,250,76,130,27,160,2 
2,169,59 

125 	DATA145,254,136,208,251,162,21,32,246 
,28,160,22,177,254,201,62,208,3,32,11 
3 , 29 ,13 6 

130 	DATA208,244,202,208,236,76,148 ,27,165 
,254,24,105,22,133,254,165,255,105,0, 
133,255,96 

135 	 DATA16 5,254,56,233,22,133,254,165,255 
, 23 3,0,133,255,96,177,254,201,63,240, 
12 ,201,61 

140 	 DATA208,67 ,2 30 ,248,208,13,230 ,249,208 
,9,169,42,141,15,144,198,253,240,69,1 
69,60,145 

145 	 DATA254,165,255,24,105,120,133,255,17 
7 , 254,72,169,2,145,254,169 ,222,141, 13 
, 144 ,230 

150 	DATA146,208 ,25 2,206 , 13 ,144,48,247,104 
,145,254,165,255,56,233,120,133,255,1 
69,59,145 

155 	 DATA254,141,15,144,96,169,62,145,254, 
96 ,72,138,72,152 ,72,32, 148,224,104,16 
8,104,170 

160 	DATA104 , 96,160 ,0,1 40,14 ,144,169 ,27,14 
1,15,144,104,104,96,169,240,141,12,14 
4,169,59 

165 	 DATA145,254,32,86 ,29,32,232,28,138,24 
,105,32,10,10,197,141,16,42,177,254,2 
01,59,208 

170 	DATA6,169 ,6 2 , 145,254,16,58,169 , 48,197 
,1 41 ,16,12,192,1,240,8,136,169,62,145 
,254,200 

175 	DATA16,40,192,22,240,240,200,169,62,l 
45 , 254,136 , 16 ,28,196,250,240,228,48,1 
2 ,136,196 

180 DATA250,208,l,200,169,62 ,145,254,16,l 
0,200,196,250,208,1,136,169,62,145,25 
4,169,0 

185 DATA141,12,144,76,246,28,0,0,0,0,0,0, 
0,0,4,168,214,72,37,170,80,20,0,16 ,56 

190 DATA40 , 40,40,56,16,60 ,90,255,1 26, 36,6 
6,66,36,16,16,16,16,56,124,124,254 

BEGINNING PROGRAMMERS 
If you're new to computing, please read "How 
To Type COMPUTE!'s Programs" and"A 
Beginner's Guide To Typing In Programs." 



The world may be short of oil. And short of jobs. But there's no shortage of entertainment. 
Arcades. Movies. Amusement parks. TV. Concerts. Records. You've got your choice. And every day, 
more of you are choosing HesWare™computer games. 

That's because only the best games earn the HesWare title.Tough, challenging, arcade quality
action games like Gridrunner,™ Predator,™Retro Ball;Mand Robot Panic~M 

Mind-bending strategy and role playing adventures 
like Pharaoh's Curse™ and Oubliette:M Pleases the 

Zany new titles that have to be seen to be believed. toughWould you believe Attack of the Mutant Camels™?? 
You don't need an expensive computer to enjoy customer. 

HesWare action, either. HesWare programs are available 
on cartridge, diskette or cassette for VIC 2o;M Commodore 64;M LfaLll....,§•a
Atari®and IBM®personal computers. H&arra. & r.. 

When you pick up a HesWare game, you know it's ready 
for the toughest test of all: beating out the tough competition Human Engineered Software 
for your attention 159 North Hill Drive · J H 1,. 1 . Brisbane CA 94005HesWare games. ust one of the ways esvvare 1s 800-227-6703 
expanding the computer experience Look for them at your (in California 

. . . 800 632-7979)
favorite software retailer. Dept. c20 
VIC 20 and Commodore 64 are trademarks of Commodore Electronics ltd. Atari is a registered trademark of Atari, Inc. 
IBM PC is a registered trademark of International Business Machines. Pharaoh's Curse is a trademark of Synapse Software. 
Oublie e is a trademark of ISA Softwa~. 



Programming Notes, 64 Version 

Gr . Peele. Assis ant Progro1 min Su eN1sor 

The 64 version of " Demons of Osiris" (Pro­
gram 2) uses seven sprites for the demons 
which swoop down relentlessly towa rd your 
base . There are six levels of d ifficulty in th is 
version, an d you may choose the n umber of 
base shi ps you wan t- up to 99 ships per play. 

You may use either a joys tick (plugged 
into port 2) or the keyboa rd (press T to move 
left and U to move right) to move your base 
and evade the descend ing demons. Either 
press the joystick fire bu tton (trigger) or one 
of the SHIFT keys to shoot a t the demons. 
SHIFT LOCK can be used for conti nuous fire. 
Pr ss the f7 function key to freez the pro­
gram, then pre s any other key to continue 
play . 

Use MLX 
To enter the 64 version of Demons of Osiris, 
yo u must fi rst LOAD and RU N MLX, the 
Machine Language Editor (which ca n be 
fo und elsewhere in this issue). When the 
MLX program asks for the s tarti ng and 
ending addresses of Demons, enter 49152 
and 51005, respectively. Afte r you've n tered 
Demons with MLX and SAVEd it to ta pe or 

Program 2: Demons Of Osiris For The 64 
Version by Gregg Peele, Assistant Progra mming Supervisor 

49152 :169,000,162,024,157,000,000 
49158 :212,202,208,250,032,019,161 
49164 :198,169,001,141,033,208,250 
49170 :169,147,032,210,255,169,232 
49176 :000,141,102,003,169,000,183 
49182 :141,142,003,141,143,003,091 
49188 :169,000,162,255,157,000,011 
49194 :206,157,000,207,202,208,254 
49200 :247,169,225,141,096,207,109 
49206 :169,000,141,097,207,169,069 
49212 :192,141,248,007,169,001,050 
49218 :141,039,208,032,017,196,187 
49224 :032,080,196,032,181,196,021 
49230 :032,010,194,169,000,141,112 
49236 :209,207,169,255,141,021,062 
492 4 2 :208,024,16~,000,141,098,218 

49248 :207,105,036,141,100,207,124 
49254 :105,036,141,102,207,105,030 
49260 :036,141,104,207,105,036,225 
49266 :141,106,207,105,036,141,082 
49272 :108,207,105,036,141,110,059 
49278 :207,169,002,141,092,003,228 
49284 :169,144,032,210,255,169,087 
49290 :165,141,000,207,169,000,052 
49296 :141,001,207,169,015,141,050 
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disk, you ca n get it back by typing LOAD 
" DEMONS",1,1 (for tape) or LOAD " DE­
MONS",8,1 (for disk). Type SYS 49152 to 
start the game. 

Demons of Osi ri s was written en tirely in 
machine language using modular program­
ming. The program consists of a series of 
routines (modules) which are executed fro m 
a main or " mas ter" loop. This programming 
techn ique allows you to tes t routines as indi­
vidual units. Once you decide that one routine 
works correctly, then yo u can start on the 
next routine. Mod ules used wi thin this pro­
gram include a routine to detect collision 
between sprites and other sprites, routi nes 
to detect colli sion between characters and 
sprites, and a routine to let any of the eigh t 
sp rites cross the notorious seam on the right 
of the screen (sprite X-position 255) . 

The demons appea r to wiggle thei r claws 
as they descend towa rd your base . This is 
accomplished by changing the poi nter which 
defines the loca tion in memory of a particular 
sprite image. Each of two areas contains 
slightly differe nt "pictures" of the demons. 
By al terna ting rapid ly between these p ictures 
(by changing the sp ri te pointers), we can 
easily an ima te the crab-like demons. 

49302 
49308 
49314 
49320 
49326 
49332 
49338 
49344 
49350 
49356 
49362 
49368 
49374 
49380 
49386 
49392 
49398 
49404 
49410 
49416 
49422 
49428 
49434 
49440 
49446 
49452 
49458 
49464 

:024,212,169,017,141,005,206 
:212,169,248,141,006,212,120 
:169,005,141,000,212,141,062 
:005,212,169,020,141,152,099 
:003,169,000,141,032,208,215 
:173,030,208,173,031,208,235 
:032,230,192,032,069,193,166 
:032,168,193,032,209,193,251 
:172,083,003,140,102,003,189 
:032,075,194,032,108,194,071 
:032,046,195,032,059,195,001 
:032,19 1 ,195,032,227,197,066 
:206,102,003,208,233,076,026 
:186,192,162,014,056,189,003 
:000,207,233,000,157,032,095 
:207,189,001,207,233,001,054 
:029,032,207,176,018,173,113 
:016,208,061,039,193,141,142 
:016,208,189,000,207,157,011 
:000,208,076,028,193,189,190 
:000,207,157,000,208,189,007 
:054,193,013,016,208,141,133 
:016,208,189,096,207,157,131 
:001,208,202,202,016,194,087 
:096,254,000,253,000,251,124 
:000,247,000,239,000,223,241 
:000,191,000,127,001,000,113 
:002,000,004,000,008,000,070 



DON'TLAUGH. 

FIVE MINUTES OFALLEY-OOPS 


AND YOU WON'TBEABLE 

TO TAKE YOUR EYES OFFII 


Oh sure-it might look silly now. But wait'll it 's hurtling toward you , 
threatening to destroy your perfect game. You'll take it seriously then. 

And bowling shoes won't be your only worry. You 'll also have to 
watch for diabolical beer bottles, evil pin sweeps and vicious gum spots. 

Sound strange? 
Sure. But battling such weird objects is exactly 

what makes Alley-Oops so original. And so incred­
ibly fun to play. 

Alley-Oops is real arcade stuff. In fact , it's a 
challenge just to get to the next level of play. And 

there are 8 levels, the last one being the nearly impossible Challenge 
Round. 

There are all kinds of ways to play Alley-Oops-try to mount up 
points, score a perfect game or reach that highest level. Whichever 
way you choose, you 'll have endless fun playing Alley-Oops. To survive Alley-Oops, 

you' ll have 10 conlendJust remember-don't take the bowling shoes lightly. After years with diabolical beer 
bollles, evil pin sets,of being kicked around bowling alleys, they're out to get even. and vicious gum spots. 

Alley-Oops 1"-A new arcade game from Artworx~ Designed by Jeffrey Godish and Brian Harkins; programmed by 
Leonard Bertoni and Dav id Pompea. For the Commodore 64 and Atari (I 6K) computers. Cassette/ diskette $29.9:>. 
Artworx Software Co., Inc. , 150 North Main St. , Fairport, N.Y. 14450. For a free catalog of Artworx software write or 
call 800-828-6573. 

So you can play. 

Aturlu11dCommodo1r 6J 
a,,. rf'trble,..d trademark.•. 
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49470 :016,000,032,000,064,000,174 
49476 :128,173,000,220,041,008,126 
49482 :240,006,165,197,201,030,145 
49488 :208,036,056,173,000,207,248 
49494 :233,060,141,062,003,173,246 
49500 :001,207,233,001,013,062,097 
49506 :003,176,017,024,173,000,235 
49512 :207,105,008,141,000,207,004 
49518 :173,001,207,105,000,141,225 
49524 :001,207,113,00~,220,041,246 
49530 :004,240,006,165,197,201,167 
49536 :022,208,036,056,173,000,111 
49542 :207,233,026,141,064,003,040 
49548 :173,001,207,233,000,013,255 
49554 :064,003,144,017,056,173,091 
49560 :000,207,233,008,141,000,229 
49566 :207,173,001,207,233,000,211 
49572 :141,001,207,096,173,000,014 
49578 :207,141,192,207,173,001,067 
49584 :207,141,193,20 7 ,056 ,173,129 
49590 :192,207,233,012,141,192,135 
49596 :207,173,193,207,233,000,177 
49602 :141,193,207,160,003,078,208 
49608 :193,207,110,19 2 ,207,136,221 
49614 :208,247,096,173,076,003,241 
49620 :201,004,144,043,173,000,009 
49626 :220,041,016,173,000,220,120 
49632 :041,016,240,012,169,000,190 
496~8 :141,076,003,173,141,002,254 
49644 :041,001,240,019,162,023,210 
49650 :172,192,207,024 ,032,240,085 
49656 :255, 169,079,03 2 , 210 ,255,224 
49662 :169,000,141,076,003,032,163 
49668 :173,195,238,076,003,096,017 
49674 :173,162,003,141,249,007,233 
49680 :141,250,007,141,251,007,045 
49686 :141,252,007,141,253,007,055 
49692 :141,254,007 ,141,255,007,065 
49698 :169,000,141,033,208,169,242 
49704 :002,141,040,208,169,004,092 
49710 :141,041,208,169,007,141,241 
49716 :042,208,169,009, 141 ,043,152 
49722 :208,169,010,1 41 ,044,208,070 
49728 :169,001,141,045,208,169,029 
49734 :005,141,046,208,096,169,223 
49740 :255,141,015,212 ,169,128,228 
49746 :141,018,212,169,000,141,251 

49752 :209,207,024,173,027,212,172 
49758 :105,045,141,208,207,173,205 
49764 :209,207,105,000,141,209,203 
49770 :207,096,174,092,003,189,099 
49776 :096,207,201,025,176,033,082 
49782 :138,074,170,173,162,003,070 
49788 :157,248,007,138,010,170,086 
49794 :173,208,207,157,000,207,058 
49800 :173,209,207,157,001,207,066 
49806 :189,054,193,013,021,208,052 
49812 :141,021,208,189,096,207,242 
49818 :201,130,144,116,024,173,174 
49824 :000,207,105,020,141,128,249 
49830 :207,173,001,207,105,000,091 
49836 :141,129,207,056,173,000,110 
49842 :207,233,020,141,064,207,026 
49848 :173,001,207,233,000,141,171 
49854 :065,207,056,189,000,207,146 
49860 :237,064,207,157,160,207,204 
49866 :189,001,207,237,065,207,084 
49872 :029,160,207,144,024,056,060 
49878 :189,000,207,237,128,207,158 
49884 : 157 ,161,207,189,001,207,118 
49890 :237,129,207,029,161,207,172 
49896 :144,040,076,001 ,195,024,200 
49902 :189,000,207,105,001,157,129 

49908 1000,207,189,001,207,105,185 
49914 :000,157,001,207,076,018,197 
49920 :195,056,189,000,207,233,112 
49926 :001,157,000,207,189,001,049 
49932 :207,233,000,157,001,207,049 
49938 :024,189,096,207,105,001,128 
49944 :157,096,207,238,092,003,049 
49950 :238,092,003,173,092,003,119 
49956 :201,015,144,005,169,002,060 
49962 :141,092,003,096,173,031,066 
49968 :208,141,000,206,173,030,038 
49974 :208,141,032,206,096,162,131 
49980 :006,173,000,206,061,166,160 
49986 :195,240,071,189,249,007,249 
49992 :201,195,240,064,238,142,128 
49998 :003,208,003,238,143,003,164 
50004 :169,005,141,000,212,141,240 
50010 :001,212,169,195,157,249,049 
50016 :007,169,129,141,004~212,246 

50022 :169,128,141,004,212,032,020 
50028 :144,195,189,166,195,073,046 
50034 :254,009,001,045,021,208,140 
50040 :141,021,208,169,032,162,085 
50046 :000,157,000,004,157,000,188 
50052 :005,157,000,006,232,208,228 
50058 :244,096,202,016,174,096,198 
50064 :160,020,169,255,133,002,115 
50070 :198,002,208,252,136,192,114 
50076 :000,208,247,096,169,128,236 
50082 :141,004,212,096,002,004,109 
50088 :008,016,032,064,128,032,192 
50094 :234,232,169,001,141,134,061 
50100 :002,165,19 7 ,201,003,208,188 
50106 :003,032,042,198,096,173,218 
50112 :032,206,041,001,240,074,018 
50118 :173,032,206,073,255,009,178 
50124 :001,045,021,208,141,021,129 
50130 :208,173,030,208,169,033,007 
50136 :141,004,212,162,030,142,139 
50142 :001,212,202,202,032,144,247 
50148 :195,202,224,010,176,243,254 
5015 4 :169,032,141,004,212,169,193 
50160 :005,141,001,21L,169,001,001 
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Playing games is probably one of 1he We made our considerable reputation 
main reasons you bought an ATARI• home by producing some of the finest games for 
computer. When it comes to games, there the Apple~ To make sure all you ATARI 
are none more sophisticated, thought­ owners out there don't get left out, we're 
provoking, ch?llenging - and just plain fun converting as many of our games to your 
- than the strategy games from SSI. favorite computer as we possibly can. 

This historical Here's a real­

simulation of 
 time warsarne 

four great that gives you 
World War II the speed of 


carrier battles 
 arcade games 
Is so lhorough and sophis­


and realistic, 
 tication of 

it takes into 
 stra1Egy 


account every 
 games. It is 

last ship and 
 one of the 


plane! It is 
 finest and 

one monster 
 fastest tank· 

of a game in 
 battle games 


scale, yet it 
 ever made. 

is so easy to 
 You can 

play. choose from 

On 40K disk. 
 aver 70 tanks, 


$59.95 
 from the Nazi 
Tiger to the 

AbramsM-1. 
On40Kdisk& 
401< cassette. 

$39.95 

A simple and Finally, a true 

fast strategy 
 video pinball 


game of 
 game for all 

power and 
 you pinball 


conquest 
 noes. It 

that's right up 
 boasls all the 

there with the 
 features of a 

classics such 
 real pinball 


as chess. 
 game-from 

When you 
 sequential 


play the 
 play right 

computer, it 
 down to the 


actually learns 
 bells and 

from you and 
 buzzers. We 

imprOYeS with 
 must fore­


lime to be· 
 warn you: it 

come the 
 is totally 


ultimate 
 addictNe. 
opponent On 48Kdisk 


On 40K disk. 
 $34.95 

$34.95 


--AJARJ 1s a--istered- dema_ of_~_·, _ . ______:z•1t- _- reg- tra_ rk_ " lnc _ s~APPLE is a registEred trademark of Apple Computer, Inc. 

Here are just six of c>ur ever-increasing 
line of ATARI games. Be.st of all, they're all 
waiting for you at your l'lfearest computer/ 
software or game store -· today! 

Our games are cc:Neib:l under a 14-day 
"satisfaction or your monei>' back" guarantee. 

Take to the 

sides INlth 


your trusty 

Sopwith 


c.ame1 or 

Fokker DR·1 


oranynum· 

ber of World 

War I planes. 

You can set 


up duels 

between two 


planes or 

stage grand 

dogfights 

involving as 

manyas20 


planes. 

On 40K disk. 


$39.95 


• 
The army of 

the future 1s 

comprised 

not of men 


but o f 

machines: the 


Cybemeuc 
Electronic 


Devices. They 

are deadly 


but mindless. 

It Is up to 


you as the 

Cytron Master 

to lead them 

to l/lctOfY Ill 

this arcade­

Slyle game. 


O'l 48K disk, 

$39.95; and 


32K aissette, 

$34.95. 


Screen displays are not nece5$arily from the Atari•. 
Games are for the Atan• 400/800/1200. 

STRATEGIC S IMVIATIO"S l"C 

If there are no convenient stores near you, VISA &Mastercard holders To order by mail, send your check to: SlRATEGIC SIMULATIONS INC, 
can .order direct by calfing 800-227-1617, ext 335 (toll free). In 883 Stierlin Reed, Bldg. A·200, Mountain View, CA 94043.(CaHfomia resi-
Califomia, call 800-n2-3545, ext 335. dents, add 6.5% sales tax.) 

WRITE FOi\ A FREE COLOR CATALOG OF AU OUA GAMES. 



50166 :1 41 ,033,208, 169 , 147,032 ,208 
50172 :210,255,169,002,141,033,038 
50178 :208,169,000,1 41 , 033 , 208 ,249 
50184 :206,137 ,003,208 ,003,076,129 
50190 :108,197,096,169,001,141,214 
50196 : 033 ,208 , 162,015 , 189 , 064 ,179 
50202 :196,157,236,005,160,000,012 
50208 :169,014,032,210,255,152,096 
50214 :157,236,217,202,016,236,078 
50220 :160,020,140,132,003,206,193 
50226 : 132 ,003,032,144, 195,032,076 
50232 : 144 , 195,173,132 , 003 ,208,143 
50238 :2 42 ,096 , 068 , 005 , 013,015,245 
50244 : 014 , 019 , 032 , 015 ,006 , 032 , 186 
50250 : 079 ,019,009,018, 009,019,227 
50256 :1 60 ,000,169,1 47 ,032,210,030 
50262 :2 55 ,169,160,141,010,005 ,058 
50268 : 169 , 000,141 , 010 ,217,162 , 023 
50274 :012,189,168,196,157,253,049 
50280 : 004 ,152,157,253,216 ,202, 064 
50286 : 016 ,243,032,228,2 55 ,201,061 
50292 :049,144,249,201,055,176,222 
50298 :245 ,141,133,003 , 169,144 ,189 
50304 :032,210,255,162,006,160,185 
50310 : 026 , 032,240 ,25 5 , 173 , 133 ,225 
50316 : 003 ,032, 210 , 255 , 160,010,042 
50322 :140,132,003,032,049,196,186 
50328 :056,173, 133 ,003,233,048, 030 
50334 :010,010,010,024,105,010,071 
50340 :141,083,003,096,076,005,056 
50346 : 022 ,005,012,058 ,049, 032 ,092 
50352 : 084 , 079 ,032,054 , 063 , 162 ,138 
50358 :017,189,090,197,157,234,042 
50364 :005,160,000,152, 157 ,234 ,128 
50370 : 217,202 ,016,2 41 , 169,032,047 
50376 : 141,254;005 ,1 41,255 , 005,233 
50382 :032,228,255,201,048,144,090 
50388 : 241 ,201,058 , 176,237,141 , 242 
50394 :134,003,162,012,160,030,207 
50400 :032,240,255,173,134,003,037 
50406 :032,210,255,032, 228 ,255,218 
50412 :201,013,240,078,201,048,249 
50418 :1 44,245 ,201, 058 , 176 , 241 ,027 
50424 :1 41 ,135,003, 162 ,012,160 , 093 
50430 : 031 ,032,240,255, 173 ,135,096 
50436 :003,032,210,255,056, 173,221 
50442 :134,003,233,048,141,134,191 
50448 : 003 , 056,173 ,1 35 , 003 , 233,107 
50454 : 048,141,135 , 003 , 1 73,134,144 
50460 : 003 , 010,141 ,137,00 3,010,076 
50466 :010,024,109,137,003, 024,085 
50472 :109,135,003,141,137,003,056 
50478 :240,150,160,010, 140 ,132,110 
50484 :003,032,049,196,169, 147 ,136 
50490 :032,210,255,096,173,134,190 
50496 : 003,056,233 ,048,141,137,170 
50502 :003,240,014,160, 010,140 ,125 
50508 :132,003,032,049,196,169,145 
50514 :147,032,210,255,096,076,l30 
50520 :198,196,032,032,078,021,133 
50526 :013,002,005,018,032, 015 ,179 
50532 :006,032,066,001,019 ,005,229 
50538 :019,063,169,147,032,210,234 
50544 :255,169,000,141,021,208,l38 
50550 :169,001,141,033,208,162,064 
50556 :006,189,221,197,157,039,165 
50562 :005,169,000,157,039,217,205 
50568 :202,016,242,160,024,162,174 
50574 :007,032,240,255,173,143,224 
50580 :003,174,142,003,169,000,127 

50586 
50592 
50598 
50604 
50610 
50616 
50622 
50628 
50634 
50640 
50646 
50652 
50658 
50664 
50670 
50676 
50682 
50688 
50694 
50700 
50706 
50712 
50718 
50724 
50730 
50736 
50742 
50748 
50754 
50760 
50766 
50772 
50778 
50784 
50790 
50796 
50802 
50808 
50814 
50820 
50826 
50832 
50838 
50844 
50850 
50856 
50862 
50868 
50874 
50880 
50886 
50892 
50898 
50904 
50910 
50916 
50922 
50928 
50934 
50940 
50946 
50952 
50958 
50964 
50970 
50976 
50982 
50988 
50994 
51000 

:141,134,002,032,205,189,089 
: 162,017 ,189,203,197,157,061 
:236,005,160,000,152,157,108 
:236,217,202,016,241,165,225 
:197,201,025,208,002,240,027 
:008,165,197,201,039,208,234 
:242,240,003,076,000,192,175 
:169,000,133,198,076,000,004 
:008,080,012,001,025,032,104 
:065,007,001,009,014,032,080 
:089,032,015,018,032,078,222 
:063,083,003,015,018,005,151 
: 032 ,032,007,198,206,152,085 
:003,173,152 ,003,048,019,118 
:173,152,003,201 ,010,176,185 
:006,169,193,141, 162 ,003,150 
:096,169,194 ,141, 162 ,003,247 
:096,169, 020 ,1 41 , 152 ,003,069 
:096,162,006,173, 162 ,003,096 
:157,249,007,202,016,247,122 
:096,162,255,189,060,198,210 
:157,000,048,202,208,247,118 
:162,010,189,060, 198 ,157,038 
:000,048,202,016,247,096,133 
:169,000,133,198,032,144,206 
: 195,165 ,197,201,003,240,025 
:250,201,064 ,240,24&,096,127 
:000,000,000,000,000,000,060 
:000,000,000,000,000,000,066 
:000,028,000,000, 127 ,000,227 
:001,255,192,007,156,240,161 
: 015 ,028,120,030,062,060,143 
:060,127,030,120,255,143,057 
:113,255,199,099,255, 227,220 
: 099 ,255,227,099,255,227,240 
: 097 ,255,195,096,255 ,131,113 
:096,127,003,127,255,255,209 
:127,255,255,255,024,000,012 
:024,012,000,048,195,060,209 
:195,099,255,198,031,255,141 
:248,063,255,252,255,255,186 
:255,127,255,254, 12 7,255,137 
:254,239,024,247,225,153,012 
:135,096,126,015,096,001,113 
:255,048,003,048 ,056,003,063 
:192,015,224,000,003,000,090 
:000,001,224,000 ,000,000,l43 
:000,000,000,000,000,000,l80 
:000,255,096,000,006,048,079 
:000 ,012,204,060 ,051,099,106 
:255,198,031,255,248,063,224 
:255,252,255,255,255,127,067 
:255,254,127,255,254,239,058 
:024,247,225,153,135,096,072 
:126,003,127,128,003,049,146 
:128,006,030,000,014,000,150 
:003,248, 000 ,000,096,000,069 
:003,192,000,000,000,000,179 
:000,000,000,000,000,255,245 
: 000 ,000, 000,006 , 195,096,037 
: 000 ,000,000,048,219 ,012,025 
: 000 ,102,000, 000 ,219,096,l69 
:000,060,000,182,219,109,072 
:001,153,128,048,219,012,069 
:000,060,000,054,219,108,211 
:000,102,000,02 4 ,219,012,133 
: 000 ,000,128,006, 195 ,096,207 
:000,000,000,000,000,000,044 
:000,000,000,000,000,000,050 
:000,000,000,255,000,013,068 
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met 

bu 

ne~Bett aCanl Pia Just 
Dror 

You will soon come to ex pect the unexpected 

in the hilarious and challenging underground 

dream wor ld of Dro l. A little red-headed girl and 

her propeller-beanied brother have been lured by 

a witch doctor's curse into the multi-leveled ruins of 

a lost civilization. It 's you r task-as a hero equipped 

wi th a rocket backpack and full-screen rada r scope­

to dod ge hopping scorpions, monsters and snakes, fly­

ing turkeys, swords, daggers, arrows, magnets, wi tch 


doctors, and vacuum cleaners(!) in your attempts to rescue the children 
and reun ite them with their mothe r. Each new level of game play is 
ful l of surprises. 

Drol 's wry sense of humor and am azingly detailed cartoon im­
agery, mal<e this game a charmer! 

For the Apple 11/11 +/lie, Atari , and Commodore 64 home com­
puters in disk format. 

Gumball''' 
Hours of fun awa it you at the Sticky 

Sole Gumball Factory-where you'll be work­
ing against the c lock to sort a tasty collec ­
tion of colorful gumballs. 

Your job may seem sweet at first , but after 

<" you've discovered the explosive-laced gumbal ls 


(placed by ove r-zealous dental assistants) or 
your irritat in g supervisor (who is eager to undo you r best efforts), you may feel 
tl1 at you have bitten off more than you can chew. 

If, aga in st all odds, you meet your day 's quota, you'll be promptly rewarded 
with a promot ion (to a more challenging position) and an amusing cartoon show­
ing yo ur higher standard of living . 

Gumball - a new fast action game filled with colorful and delicious surprises. 

For the Apple 11111 +/lie. 


lrresisti le un ro 
Ask your Braderbund dealer for Sneak Previews. 

~ 
BrrJderbund aeTM 

Di cover the Differ n 
17 Paul Drive, San Rafael , California 94903, Telephone (415) 479-1170 

Ap;.,le 1111 1- 111e. At ari an d Commod ore Go: a re trademarks of Apple Compu ter. Inc. At ar1. Inc. Commodore Elec1ron1cs Ltd ., respf"C t1'-ely 



Programming 
Notes, Atari Version 
John l<rouse Assis o f Technical F 110 

The Atari version of " Demons of Osiris" 
(Program 3) is similar to the VIC ve rsion. 
The only major di ffe rence is in controlling 
the base ship . The hip is contro lled using 
the joys tick plugged into por t 1. The joystick 
fire button launches the missiles. Hold down 
the button fo r rapid fi re. When yo u RUN the 
program, you will have to wait a few seconds 
for the computer to POKE in the mach ine 
language (ML) portion of the ga me. Then it 
will prompt you to enter the speed of play 
and number of ba e ships . En ter a peed 
from 0 (fastes t) to 255 (slowes t) and speci fy 
from 1 to 255 ships. 

Press the fire button to start the game. 
Pressing the space bar will pause the game 
until you press any other key . When a demon 
hits your ship, the h ip will bed strayed, 
the screen will fl a h, and another ship will 
appear at the middle of the screen. Each 
demon you hit with your missiles is worth 
ten points . After a ll your ships are destroyed , 
the final f,core will be displayed. 

The p rogram consis ts mostly of mach ine 
language, which line 20 READs fro m the 
DATA s tatemen ts and POKEs into the buffer 
at locations 14592-15380. Lines 130-160 con­
ta in the in formation fo r the redefin ed char­
acters. BASIC i u ed fo r things tha t do not 
require the speed of machine language, such 
as the input p rompts and d isplaying the fina l 
score . The speed and number of ships are 
POKEd into memory so the ML rou tine can 
access this informa ti on during play. Line 70 
executes the ML routine. When the ga me 
ends, line 80 will ca lculate the score from the 
values stored by the ML routine. 

60 TRAP 60:? "Ships";: INPUT I:IF !=0 
THEN 6 ~! 

61 PO KE 207, I 
6 2 ? : ? " Press ~: 11 

; 

64 IF STRIGl0l THEN 64 
65 PO KE 710, 0 
7 0 POKE 752 , 1: ? CHR$1125l:TRAP 80:PO 

KE 756,4:I = USR l 14592l 
80 GRAPHICS 0: ? "Score:";10lPEEK1135 

27l+2560*PEEKC13526l 
90 GOTO 50 
100 RESTORE 1 3 0 
110 FOR 1=1 TO 4:READ A:A=1024+Al8:F 

OR J=0 TO 7:READ B:PO KE A+J,B:NE 
XT J:NEXT I 

120 RETURN 
130 DATA 84,24,126,219,255,126,102,6 

6,195 
140 DATA 92,0,0,24,24,24,24,0,0 
150 DATA 33,24 ,24,24,60,60,60,126,25 

5 

14592 DATA 169,52, 133,204, 169,0 
14598 DATA 1 33 ,203,168,145,203,200 
14604 DATA 192,0,208,249,23 0,204 
14610 DATA 166,204,224,57,208,241 
14616 DATA 169,63 , 133,204, 169,236 
14622 DATA 133 ,203,169,20,141,223 
14628 DATA 52,160,0,152,145,203 
146 3 4 DATA 17 3 ,120,2,41,4,208 
14640 DATA 12,17 3 ,223,52,201,0 
14646 DATA 240,5,206,22 3 ,52,198 
14652 DATA 20 3 , 17 3 , 120, 2, 41, 8 
14658 DATA 208,12,173 , 223,52,201 
14664 DATA 39,240,5~238~223,52 
14670 DATA 230,203,169,33,160,0 
14676 DATA 145,203,238,222,52,169 
14682 DATA 2,205,222,52, 16, 3 
14688 DATA 140,222,52, 1 73 , 1 3 2,2 
14694 DATA 201,1,240,49,174,221 
14700 DATA 52' 189' 0' 53' 201' 1 
14706 DATA 240, 3 9,173,222,52,201 

1471 2 DATA 2, 48, 3 2 , 169, 1, 157 
14718 DATA 0,5 3 ,165,204,157,8 
14724 DATA 5 3 ,165,203,56,233,40 
147 3 0 DATA 1 5 7 , 16,53,238,221,52 
14736 DATA 1 69' 7' 205' 221 '52' 16 
14742 DATA 4 , 152, 141, 221, 52, 162 
14748 DATA 0 ' 1 4.2 ' 2 1 7 ' 5 2' 1 8 9, 0 
14754 DATA 5 3 , 2 01,0,240,40,189 
14760 DATA 16,53 ,133,205,189,8 
14766 DATA 5 3 ,13 3 ,206,152,145,205 
14772 DATA 32,222,59,145,205,189 
14778 DATA 8,53,201,60,208,18 
14784 DATA 189 ,16,53,201,0,48 
14790 DATA 11 ' 201, 104, 16' 7' 152 
14796 DATA 157 , 0 , 53,76,48,58 

Program 3: Demons Of Osiris For Atari 
Version by John Krouse. Assi sta nt Tec hnical Editor 

14802 
14808 
14814 

DATA 
DATA 
DATA 

189,16,53,56,2~3,40 
157,16,53,176,3,222 
8,53,133,205,189,8 

10 
15 

POKE 106,64:GRAPHICS 
? "Demons of Osiris" 

0 14820 
14826 

DATA 
DATA 

5 3 ,1 33 ,206,32,222,59 
177,205,141,216,52,201 

17 IF PEEK1145921=169 THEN 50 14832 DATA 2 , 16, 26, 189, 16, 53 

18 ? :? "Please wait 15 seconds." 14838 DATA 1 3 3 , 205,189,8,53 ,133 

20 RESTORE 14592:FOR 1=14592 TO 1538 14844 DATA 206,169,92,145,205,32 
0:READ A:C=C+A:POKE l,A:NEXT l:GO 14850 DATA 222,59,138,24,105,9 
SUB 100 14856 DATA 145,205,76,48,58,152 

25 IF C <> 98549 THEN ? "Error in DATA 14862 DATA 157,0,53,174,216,52 
":END 14868 DATA 202, 157,232,52, 189,248 

50 PO KE 764,255:TRAP 50:? "Speed";:! 14874 DATA 52, 133,205, 189,240,52 
NPUT !:PO KE 208,I 14880 DATA 133, 206, 152, 145, 205, 32 
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of The Hundreds of Reasons 
You Ought To Be A COMPUTE! 
Magazine Subscriber: 

From "The Editor's Feedback" Card, a monthly part of our continuing 
dialogue with readers of COMPUTE!. These are responses to the question, 

"What do you like best about COMPUTE! ?" 

l."The coverage of educational uses of computers for kids." 2."Clear, clean layout, 
good presentation..." 3."Educational software reviews... 'Friends of The Turtle'..." 4. 
"Written so a newcomer to computers can understand.. ." 5."Cover to cover, and all in 
between.. . " 6."Reviews of software and hardware... " 7. "Good balance of application 
and technical articles ..." 8."It is the best source of info about various levels of VIC/ 
PET/CBM machines and applications..." 9. "The large number of well-explained pro­
grams..." 10. "I like programs that can be typed into a computer, run, and then used 
right away ( a program without bugs! ) ..." 11. "That it is organized well, and covers a 
broad range of information concerning Atari. Keep it up, please! I'm learning.. . " 12. 
"Table of Contents listings and computer guide to articles is a great idea. Best 
magazine for personal home computer users ..." 13."Best I have found for VIC irlfo ..." 
14."Informative articles: 'Secrets of Atari', Game programs, especially programs 
that teach the reader about the Atari. .." 15."I like all the articles and programs for my 
computer, the PET. I've learned and found out things about it that I never even 
thought existed. Other magazines don't have too much material for the PET and, for 
that reason, I find COMPUTE! invaluable..." 16. "The up-to-date hardware reviews.. . " 
17. "Educational and game programs... ready to type in..."18. "Utility and applications 
program listings very helpful..." 19."I'm a computer beginner and COMPUTE! didn't 
scare me away... it made me more interested in learning more about computers... " 20. 
"I really enjoy ( since I am one) the Beginner's Page..." 21."The attention it gives to 
Atari and the easy-to-understand language it's written in..."22. It is concerned with 
explaining programs, not just listing them. It is the best VIC magazine I could buy.. . " 
23."The new Table of Contents 'Guide to Articles and Programs' is excellent,particu­
larly the indication of 'multiple computer' items .. . "24.Broad range (sophistication) 
of ro rams ..." 25."It's eas to understand et pushes you to a 'higher level' ..." -Whether you're just getting started with personal computers, or very advanced, you'll find 
useful, helpful information in every issue of COMPUTE! Magazine. We specialize in supporting 
the Atari, PET/CBM, Commodore VIC-20 and 64, TI-99/4A, and Apple computers. Editorial 
coverage also includes the Timex/Sinclair and the Radio Shack Color Computer. 

Every issue of COMPUTE! brings you user-friendly articles, applications programs, and 
utilities you can type right into your computer and use. To subscribe to COMPUTE!, or to 
order a sample issue, use the attached reply card or call our toll-free number. COMPUTE!... 
We're the resource for thousands and thousands of home, educational, and small business 
computer users. Shouldn't you be one of them? 

1 ear twelve issue subscription: $24.00 in the US. 

Call Toll Free in the US 800-334-0868 
In NC call 919-275-9809 

COMPUTE! Magazine is a publication of COMPUTE! Publications, Inc. 
505 Edwar d1a Drive, P.O. Box 5406, Greensboro, NC 27403 



14952 DATA 220,52,169,7,205,220 
14958 DATA 52,16,3,140,220,52 
14964 DATA 162,0,142,217,52,189 
14970 DATA 232, 52,201,0,208,3 
14976 DATA 76,172,59,189,240,52 
14982 DATA 201,63,208,100,189,248 
14988 DATA 52,201 ,0,16 ,93,20 1 
14994 DATA 1 76,4 8 , 89,152,157,232 
15000 DATA 52,189,248,52,133,205 
1500 6 DATA 189,240,52,1 33,206,152 
15012 DATA 145,205,32,222 , 59,145 
15018 DATA 205,1 89,224 ,52,24 ,1 0 5 
15024 DATA 1, 205, 223, 52, 16, 3 
15030 DATA 76,172,59,56,233,3 
15036 DATA 205,223, 52,48, 3 ,76 
15042 DATA 172,59,169 ,8 ,141,198 
15048 DATA 2,198,207,32,2,60 
15054 DATA 15 2, 141, 198, 2, 152, 145 
15060 DATA 203,169,63,133,204,169 
15066 DATA 2 3 6,133,203,169,20,1 41 
15072 DATA 223,52,169,33,145,203 
15078 DATA 196,207,2.4 0,3,76 , 172 
15084 DATA 59,96,140,219,52,189 
15090 DATA 22 4,52,205, 2 2 3, 52,208 

14886 DATA 222,59,145,205,32,2 15096 DATA 8, 152, 205, 10, 2 1 111, 16 
14892 DATA 60,32,243,59,238,217 15102 DATA 13,48,27, 173,223,52 
14898 DATA 52,174,217,52,224,B 15108 DATA 24 , 1 05, 1,221,224,52 
14904 DATA 240,3,76, 160,57, 173 15114 DATA 16,5, 169,255, 141,219 
14910 DATA 10,210,201,0,16,48 15120 DATA 52, 189, 224, 52, 2 4, 1~15 
14916 DATA 174,220,52, 169, 1,221 15126 DATA 1 ,205,223,52, 16,5 
14922 DATA 232,52,240,38,157,232 15132 DATA 1 69, 1, 141, 219, 52, 152 
14928 DATA 52,169,60,157,240,52 15138 DATA 2!!15, 1 111,210, 16,3, 141 
14934 DATA 173, 10,210,41,31,24 15144 DATA 2 19 ,52, 18 9 , 224,52 , 2 4 
14940 DATA 105,4,157,224,52,24 15150 DATA 1 ~J9' 219' 52' 157' 224' 52 
14946 DATA 105,64,157, 2 48,52,238 15156 DATA 189,248,52,1 33,205,189 

15162 DATA 240, 5 2, 133, 206, 152, 145 

Atari version uf " Dc11w11s of Osiris." 

SAVE YOUR DATA from power "blackouts," 
" brownouts" or line " dips ." 

PROTECT YOUR DATA from "transient. vol­
tages, spikes ond EMl/RFI line noise. " 

LINE-SAVER™ stands-by to switch 250VA, 
150 watts of power to your micro-computer. Its 
heavy duty internal sealed battery provides up 
to 40 minutes of back-up power; more than 
enough to SAVE your data and ~hut down your 

15168 
15174 
15180 
15186 
15192 
15198 
15204 
152 1 0 
15 2 1 6 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

205,32,222,59,145,20 5 
17 3 ,2 19,52,24,105, 4 0 
24, 1 25,248,52, 157,248 
52,14 4, 3 , 254,240,52 
189, 2 48,52, 1 3 3 ,205, 189 
240,52,133,206,32,222 
59, 17 7 , 205, 141,216,52 
20 1 ,9, 16, 23, 138,24 
105, 1, 145 ,205, 189,248 

system if line power does not return. 1522 2 DATA 52,133,205,189,240,52 
LINE-SAYER™ provides constant protection 15228 DATA 133,206, 169,84, 145,20 5 
for your system from damaging voltage surges, 
spikes and conducted line noise. 

152 3 4 
1524 0 

DATA 
DATA 

7 6,172,59 ,152,157 , 23 2 
52,173,216,52,56,233 

LINE-SAVER™ constantly monitors the AC 15246 DA TA 9, 17 0, 152, 1 57,0,53 
line ond itself, with a unique visuol and audible 
three stoged ANNUNCIATOR that provides 
you at-a-g lance status . 

LINE-SAVER™ is compact in size and utilizes 
the latest PWM technology to make it compatible 
with virtually rNery microconvrter system today. 

LINE-SAVER™ is low in cost ... $395.00 

1525 2 
152 58 
15264 
1527 0 
15276 
15282 
15288 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

189, 16, 53, 1 33, 205 , 189 
B,.53, 133, 2'2J6, 152, 145 
205,32,222,59,145,205 
32,2,60,32,243,59 
238,217,52,174,217,52 
2 2 4 ,8,240,3,76,12 1 
58,165,208,32,200,59 

Call or write today for free literature 
AEGIS® OllDEll TODAY 

Power Conditioning 
Equipment 

Out of State 
Toll Free Order Number 
1-800-523-9685 

15294 
1530!!1 
15306 
15312 

DATA 
DATA 
DATA 
DATA 

173,252,2,201,33,240 
249,7 6,39,57 ,141 ,2 13 
52 , 162,255,160,0,200 
192,0,208,251,232,23 6 

In-State Order No. 
2 l 5·837-0700 

• • -VIS4-
15318 
15324 
15330 
15336 
15342 
15348 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

21 3 ,52,208,245, 1 7 4,21 7 
52,96,165,206,56,233 
7, 133,206, 165,205,56 
233,40 ,133,205,176, 2 
198' 2!!16' 169' 0' 96' 1 73 
215' 52' 24' 105' 1, 141 

6584 Ruch Rd ., Dept. 
II 

15354 
15360 
15366 

DATA 
DATA 
DATA 

215,52,144,3,238,214 
52,96, 169, 15, 141, 1 
21'11, 169,20, 141,0,210 

Bethlehem, PA 18017 D£ALER&OEM 
INQUIRIES INVITED 

Add 11 0.00 fer ' hippinci & hand ling • COD's odd 13 .00 

15372 
15378 

DATA 
DATA 

169,64,32,200,59,140 
1,210,96 

PA Res . odd 6•;. sales tax 



New--­

aooks&sor:t.,are 

.,,,., 
-

BOOKS for ATARI 400/600XL/800XL 
1200XL 
ATARI BASIC - Loaming by Using 
An excellent book lor the beginner. 
Many short programs and learning exer· 
cises. Ali important features of t he 
ATARI computers are described (screen 
drawings, specia l sounds, keys, paddles, 
joysticks , specialized screen routines. 
graph ics, sound applicat ions, peeks, pokes, 

and special stuff) . 

Order-No. 164 S 7 .95 

Games for the ATARI Computer 

This book describes advanced program· 

ming techniques like player·missile· 

graphics and use of the hardware-regist ers. 

Contains many ready to run programs in 

BASIC and one called GUN F IGHT in 

machine la nguage . 

Order-No. 162 S 7 .95 

How to program your ATAR I in 6502 

Machine Language 

Introduction to machine language for the 

BASIC programmer. 

Order-No. 169 S9.95 


FORTH on the ATARI - Leaming by 

Using 

Introduction , programs, applica t ions. 

learn ing exercises. 
Order-No. 170 S7.95 
Ali programs from book No. 170 on disk. 
Order-No. 7319 S22.00 only I 

A Look into t he Future-ASTROLOGY 
on your ATA RI 800. How to calculate 
your own horoscope. Including listing of 
the program . 
Order-No. 171 S9.95 

HACKERBOOK for your Atari computer 
Tips+tricks- Very import ent subroutines 
in 6502 machine language. How to make 
bootable cassettes, disks, and EPROMs. 
Complete construction article and soft· 
ware on how to bui ld an EPROM burner. 
Order-No. 172 S9.95 

SMALL BUSINESS SOFTWARE FOR 
ALL ATARI COMPUTERS 

SUPERMAIL (500 addresses on 1 disk) 
Completely written in FORTH . Comes on 
autoboot disk . No cartr idge, no DOS, no 
FORTH language req uired . 
Order-No. 7312 S49.00 

SUPER INVENTORY (1000 items p.disk) 
Completely written in FO RTH. Same as 
above. (Disk only) 
Order-No. 7320 S49.00 

BUSIPACK·1 (written in FORTH ). Com· 
plete order entry. inventory, mailing and 
invoicing. (Disk only) . 
Order·No. 7313 S98.00 
Microcomputer Hardware Handbook 
Order-No. 29 S 14.95 

ATCASH 
Convert your ATARI 800 Into a powerful 
cash register . (Disk only) . 
Order-No. 7303 S49.95 
Invoicing program in BASIC 
Order-No. 7201 (C) S29.95 
Orde.r·No. 7200 (D) S39.95 
Mail ing List in BASIC 
Order-No. 7212 (Cl S19.95 
Order·No. 7213 (D) S24.95 
Inventory control In BASIC 
Order-No. 7214 (C) S19.95 
Order-No . 7215 (D) S24.95 
SOFTWARE IN MACHINE LANGUAGE 
FOR ATARI 
ATMONA·1 
Machine language monitor. 
Order-No. 7022 (Cl S19.95 
ATMONA-2 
This is a tracer (debugger) that lets you 
explore the ATARI RAM/ ROM area . 
You can stop at previously selected 
address, opcode, or operand. A lso very 
valuab le in understanding the mlcropro· 
cessor. At each stop, all registers of the 
CPU may be changed.Includes Atmona·1. 
Order-No. 7049 cassette S49.95 
Order-No. 7050 disk S54.00 
ATMAS 
Macro-Assembler for ATARl ·800/48K. 
One of the most powerful edi tor 
assemblers on the market. Versat ile editor 
with scrolling. Up to 17k or source-code. 
Very fast, translates 5k source-code in 
about 5 seconds. Source code can be 
saved on disk or cassette (lncl.Atmona · 1 ). 
Order-No. 7099 disk S89.00 
Order-No. 7999 cartridge 6129.00 
ATMS APPLICATION DISK 
AI J programs and mach ine language sub· 
rout ines from Book No.169 on disk . 
Order-No. 7311 620.00 
ATAS 
Same as ATMAS but without macro· 
capabi lity . (32K and 48K RAM) 
Order-No. 7098 S49.95 
ATEXT·1 
This wordprocessor is an excellent buy 
for your money . It features screen oriented 
edit ing, scroll ing, string search (even 
nested) , left and right margin justificat ion. 
Over 30 commands. Text can be saved on 
disk or cassette . 
Order-No. 7210 caisette S29.95 
Order·No. 7216 disk S34.95 
Order-No. 7217 cartridge S69.00 
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FORTH for the ATARI 
FORTH from ELCOMP PU BL ISHING,lnc. 
is an extended Fig-Forth -version , Editor 
and 1/0 package included . Uti lity package 
incl udes decompiler, sector copy, Hex­
dump (ASC II), ATARI fi lehandl ing, to tal 
graph ic and sound, joystick program and 
player missile . Extremely powerfull 
Order·No.7055(D) reg.S99.00sale S39.95 
Floating point package with tr igonometric 
functions (0 - 900). 
Order-No. 7230 disk S29.95 


Learn FORTH 

A subset of Fig-Forth for the beginner . 

On disk (32k RAM) or cass. (16k RAM) . 

Order-No.7053 reg. 79.00 sale S19.95 


HARDWARE·ADD·ONs for ATARI 

PRINTER INTERFACE 

This construction article comes wi th 
printed circui t board and software. You 
can use the EPSON printer without the 
ATARI printer interface. (Works wi th 
gameport 3 and 4) . 
Order-No. 7211 S19.95 
300 Baud serial interface (RS232+5V) 
Software with connector and construe· 
tion article. 
Order-No. 7291 S19.95 
EPROM BURNER for ATARI 400/800 
KIT. Printed circuit board Incl. software 
and extensive construct ion article. 
Order-No. 7292 S49.00 
EPROM BOARD (CARTRIDGE) 
Holds two 4k EP ROMs (2532) . EPROMs 
not included. 
Order-No. 7043 629.95 
EPROM BOARD KIT 
Same as above but bare board only with 
description. 
Order-No. 7224 S14.95 
Astrology and Biorhythm for ATAR I 
Order-Nol 7223 DIC 629.95 
Birth control with the Atari (Knaus Ogino) 
Order-No. 7222 disk only ! S29.95 
The APPLE in your Hend, BRAND NEWI 
Book includes introduction to 6502 
Machine Language and FORTH. BASIC 
programs never published before I 
Order-No. 178 (200 pages) S12.95 
CP/M -MBASIC and the OSBORNE 
computer 
Business Applications, comp!. list ings of 
mailing list, datablock , inventory, in· 
voicing and more. 
Order-No. 177 S9.95 

"---../ __/ \ .....____.,,,. ~ _ res1den1sadd6.5%salestax. 

Elcomp Publishing, Inc, 53 Redrock Lane, Pomona CA 91766, Phone: (714) 623-8314, Telex: 29 81 91 

- · . - - J -/ · · - PAYMENT: Chock, monoy o•do" VISA, MASTERr ,-- r ) CARD, Eurochedc, ACCESS, Interbank 
- . · · · I Prepaid orders add SJ.SO for shipping (USA) 

~ SS.00 handling for C.0.0 . ·. . 1_J . . . I r ' All_ orders outside USA: add 15% shipping. Cahfomm 

SUPERSOFTWARE I.the Commodore-64 
BLIZTEXT I - The best wordprocessor 
for the C-64 In the whole universe. In· 
eludes terminal software for electron ic 
mai l. 
Order-No. 4965(62 pages manual)S89.00 
MACROFIRE - Editor/Assembler for 
the C-64 
The best macroassembler you can buy! 
Order-No. 4963 S89.00 

SUPERBOOKS for your C-64 
The Great Book of Games, Vol. I 
64 programs for the Commodore-64 . 
Order-No. 182 S9.95 
Programs from this book on disk S19.95 
MORE ON THE SIXTYFOUR 
Tips, tricks, hints, very important sub· 
routines . 
Order-No. 183 S9.95 
Programs from this book on disk S19.95 
How to program in 6502 Machine 
Language on your C-64 
Order-No. 184 612.95 
Commodore-64 Tune·up, Vol . I 
How to expand your C-64. 
Order-No. 185 S12.95 
Small Business Programs for the C-64 
Order·No. 186 S12.95 

HARDWARE ADD·ONs for your C-64 
Parallel printer interface, KIT 
Order-No. 4990 S 19.95 
Un iversal Exper imenter Board 
Order-No. 4970 · S9.95 
Expansion Board (holds 4 exp. boards) 
Order-No. 4992 S29.95 

BOOKS, SOFTWARE, AOD-ONs for 
VIC·20, APPLE II , OSBORNE, TIMEX 
+ OSI computers 
Tricks for VICs (Book) 
Order-No. 176 S9.95 
Universal Experim.board for t he VIC·20 
(Save money with t his great board). Th is 
board plugs right into the expansion slot 
of the VIC·20. 
Order-No. 4844 reg. S19.95 sale S9.96 
Programming In BASIC and mach ine 
language on the ZX-81 (82) TIMEX1000 
Order-No. 174 (book) 69.95 

The Custom APPLE + Other Mysteries 
A complete guide to customizing t he 
APPLE software and hardware. 
Order-No. 680 624.95 
We also stock the boards which are used 
in the book No. 680 (bareboards) . 

ATARI is a reg. trtdtmark of ATAR I Inc ., VIC·20 + Commodore-64 are trademarks of Commodore Busintu Machines, APPL E Is 1 r9Q. tr1dem1rk of APPLE Computer, Inc., CP/M is a reg . tradtm. of Digital Research 

http:manual)S89.00


John R Don z1lo 

"Colorbot" is a11 exciting ga111e for 
the unexpanded VIC-20, Co111111odore 
64, or Atari which features extensive 
use of multicolor graphics and 
sound effects. The game is for one 
player and requires a joystick. The 
longer the ga111e is played, the harder 
it becomes to win . 

In the year 1987 man ha over­
populated the world with TVs, 
videogames, home computers, 
and every electronic device 
manufacturable . 

Through an incredible 
genetic experiment, all of these 
surplus electronics have mutated 
into the Colorbots, a hyper­
intelligent race of robots who are 
capable of thinking on their own. 
The Colorbots have concluded 
that-according to their alien 
logic-man is inferior and must be destroyed . 

After noting man's vulnerability to electricity 
and then supercharging Earth with a high-voltage 
proton forcefield, these creatures of man's inven­
tion have turned all matter into glowing debris. 

You and some others, however, have some­
how become partially immune to the Colorbot 
forces . Armed with a supply of stolen Electron 
Frisbees, you will try to destroy the Colorbots 
before they destroy all of mankind. 

Defeating The Colorbots 
You are positioned in the center of the playfield. 
Positioned elsewhere on the playfield are three 
Colorbot warriors. You can move your man in 
any direction by positioning the joystick in that 
84 COMPUTE! Jonuory1984 

Three robots press 11 re the player i11 the VIC versio11 of "Colorbot ." 

direction. (Use joystick 2 on the 64 and joystick 1 
on the Atari .) To fire an Electron Frisbee, simply 
hold down the fire button and push the joystick 
in the direction that you want to fire . 

Also on the playfield is a random display 
of flashing high-voltage wal ls, which neither 
you nor the Colorbots can walk into without being 
destroyed. 

The Colorbots are programmed to follow you . 
Try to lead the robots into the walls so that they 
destroy themselves . Whenever a Colorbot is de­
stroyed (whether by you or its own foolish 
bravado), you gain ten points and a new Colorbot 
appears somewhere else on th e screen. The 
walls gradually decrease in number as the game 
progresses. 



First Star Has4 
Fernando Herrera, the designer of ASTllO OfASf (1984 
Science Fiction / Fantasy Computer Game of the Year* ) and 

ewGames. 
Superior graphics, real-time animations TM, multiple screens, 
intermissions, arcade-quality sound, innovative gaming, 

our design team again define "State of the Art." challenge and excitement- we deliver it all! 

THE BAD NEWS? You can't play them all at once. 

BOING!™ 
Designed by Alex Leavens 

A & Shirley A. Russell 
ATARI Atari vcs 2600 

BRISTLES TM

,A Starling Peter the Painter 

ATARI ' Designed by~ R TRS-80 Color Computer 
.to..::A by Paul Kanevsky 

FLIP and FLOP™PANIC BUTTON TM 

A Designed by Jim Nangano 
ATARI' Atari Home Computers

Atari Home Computers (::: Commodore by Adam Bellin (::: Commodore ComputersC::: Commodore by Paul Kanevsky 

' Electronic Games Magazine 1984 Game or The Year Award U FIARSRiF 
"When being first counts ...we're number one!" 

22 Ea.st 41Bt Street. New York. NY 10017 
Distributor a.nd Dealer Inquiries lnvited/212 532-4666 =======================~ OFTWRREIN'~3t C
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Every now and then a Colorbot leaves behind 
a small Colorbomb, which is fatal if you walk on 
it. The more Colorbots destroyed, the faster they 
will get. After a while only one or two Colorbots 
will chase you, and they chase fast. 

When you begin the game, you are given 
four men. If you are destroyed you lose a man . 
Lose all of your men and the game is over and 
mankind is doomed to extinction. You lose a man 
if you walk into anything that is glowing or 
flashing in different colors. You receive a free 
man plus 100 bonus points if you score 200 or 800 
points . 

Using The Programs 
Colorbot is written entirely in BASIC except for 
one small machine language routine installed 
right on top of the custom character set. This 
routine is used to continuously change the aux­
iliary color set without delaying the game . 

Please note that you must first type in Pro­
gram 1 and SAVE it. This program installs the 
custom character set and machine language 
routine. After saving it, type NEW and enter the 
second program. Save this on tape right after Pro­
gram 1. You may now LOAD and RUN Program 
1. It will perform its task and then LOAD and run 
Program 2 automatically. 

If you have a disk drive, type in Program 1 
(delete line 140) and SAVE it. Then ENTER Pro­
gram 2 and SAVE it. RU Program 1 to define 
the custom characters. When it i finished, LOAD 
and RUN Program 2. 

One last thing: There are lots of sound effects 
in this program, so make sure yo u have the TV 
volume turned up. This program also has the bes t 
visual effect on a color TV or monitor. 

BEGINNING PROGRAMMERS 
If you're new to computing, please read "How 
To Type COMPUTE!'s Programs" and /1 A 
Beginner's Guide To Typing In Programs." 

Program 1: VIC Character Loader 
10 POKE55,0:POKE56,29:CLR 
15 POKE36869,240:POKE36879,10:PRINT"{CLR} 

{2 DOWN}{CYN}COLORBOT" 
20 PRINT"{2 DOWN}{WHT}LOADING THE":PRINT" 

MAIN CHARACTER SET" . 
25 	 DATA0,0,0,0,0,0,0,0 
30 	DATA56,84,56,84,146,40,104,12 
35 	 DATA56,84,56,84,146,40,44,96 
40 	DATA0,0,32,184,32,0,0,0 
45 DATA4,8,63,63,46,38,4,21 
50 DATA0,0,48,48,0,0,0,0 
55 DATA0,0,0,0,0,255,255,170 
60 	DATA224,224,224,224,224,224,224,224 
65 	DATAll,ll,ll,ll,ll,ll,11,11 
86 COMPUTE! Jonuory1984 

70 DATA170,255,255,0,0,0,0,0 
75 DATA170,170,190,190,190,190,170,170 
80 DATA141,253,29,238,255, 29,173,255 
85 DATA29,201,255,208,6,173,253,29 
90 DATA76,191,234,238,254,29,173,254 
95 DATA29,201,2,208,240,169,0,141 
100 DATA254,29,24,173,14,144,105,16 
105 DATA141,14,144,76,104,29,14,144 
110 DATA201,224,48,5,169,15,141,14 
115 DATA144,174,252,29,76,104,29 
120 FORI=0T0150:READX 
125 POKE7424+I,X:NEXTI 
130 PRINT"[CLR}[2 DOWN}DONE, NOW LOAD THE 

II: PRINT" MAIN PROGRAM ... II 
135 PRINT 
140 POKE198,l:POKE631,13l:END 
145 REM IF YOU ARE USING A DISK DRIVE DEL 

ETE LINE 140 

146 REM THEN LOAD & RUN PART 2 


Program 2: VIC Colorbot, Main Program 
10 POKE7679,l:POKE7678,l 
15 POKE37158,200:POKE37159,200 
20 POKE37166,128:POKE788,88:POKE789,29 : PO 

KE37166, 192 
25 POKE36878,15:POKE36869,255:POKE36879 ,l 

0 
30 DIMX(3),Y(3),Z(4):FORI=lT03:DEFFNP( I )= 

7680+X(I)+22*Y(I) 
35 A=0:C=30720:DEFFNQ(A)=7680+X+22*Y: Xl =3 

3:SL=l0:Sl=5:S2=15:MN=4 
40 FORI=lT04:READZ(I):NEXT:DATA150,160,18 

0, 200 
45 PRI NT "{CLR}":FORI=lTOS2:R=7724+RND(l)* 

374:POKER,42:POKER+C,ll+RND(l)*3 
50 POKE36876,200+RND(l)*50:NEXT:POKE36876 

I 0 
55 FORI=7702T07723 :POKEI, 38:POKEI+C,14:PO 

KEI+462,4l:POKEI+C+462,14:NEXT 
60 FORI=7724T08142STEP22:POKEI,39:POKEI+C 

,14:POKEI+21,40:POKEI+C+21,14:NEXT 
65 	 POKE646,14 :PRINT"[HOME}[5 DOWN) 

[3 RIGHT}****[3 LEFT){DOWN){LEFT}* 
{DOWN)(LEFT}*(DOWN}{LEFT)*" 

70 	PRINT"[6 DOWN){l8 RIGHT)*[DOWN){LEFT)* 
[DOWN)[LEFT)*(DOWN){LEFT)*[4 LEFT)**** 
II 

75 	 POKE646,0 
80 	H=0:X=l0 : Y=l0 
85 FORI=lT03 : X(I)=INT(RND(l)*l8)+3:Y{I)=I 

NT(RND(l)*l9)"+3:NEXTI 
90 GOSUB430:POKE37154,127 
95 FORI=lT03:POKEFNP(I),36:POKEFNP(I)+C,l 

3:NEXT 
100 	POKEFNQ(0),Xl:POKEFNQ(0)+C,l:FORI=l28 

T0254:POKE36874,I:NEXT:POKE36874,0:Zl 
=l 

105 	FORI=lT03:POKEFNP(I),36:POKEFNP(I)+C, 
13:NEXT 

110 POKEFNQ(0),Xl:POKEFNQ(0)+C,l 
115 GOSUB440 
120 	 IFF=lTHEN205 
125 IFJ0=1THENGOSUB475:GOSUB450 
130 IFJ1=1THENGOSUB485:GOSUB450 
135 IFJ2=1THENGOSUB495:GOSUB450 
140 IFJ3=1THENGOSUB505:GOSUB450 
145 	POKE36875,0 
150 	 IFH=lTHEN325 
155 	R=INT(RND(l)*SL)+l:IFR>3THENGOT0105 



argames
Not the movie . . . . the real things! 

The Avalon Hill Game Company , America's premiere strategy game maker, 


has combined their years of experience designing military strategy board games 

with the latest in artificial intelligence for home computers. The resulting computer games 


are designed to assist you, the player, wit h combat results , lines of fire and double hidden movement 

111 two player games and provide a worthy opponent in solitaire games. 


Strategic Level ,,..,,,,................ ~:;;;:;;::;;:::::;;:::::::~ 


Paris in Danger : A simulation of Napoleon 's 1814 ca mpa ign in 
France . One of Napoleon's fi nes t, agai nst the invading Allied Armies. 
(A ustri an . Pruss ian and Russian). You can choose to take the role as 
Napoleon, Commander Schwa rzenberg, o r play both s ides to re-c rea te 
the ac tual campaign . PARIS IN DA NGER is un iqu e, in tha t it a llows 
the players to compete on both the strategic and tactical levels , on a 
full -color scrolling map of France and surrounding countries. 

For a ll Atari Home Computers, 48K Dis k: $35.00 

LEG IONNAIRE (by Chris Crawford): 
Consumer Elec tron ics Showcase Award fo r Innova tive Programm ing 
Wargame of the Yea r. VID EO GAMES PLAYE R Magazin e 
Nom in ee fo r Warga me of the Year. Ga me Ma nu fac turers' Associa tion 

"On a scale of t to 100, th is is a 95" SOFTL1 1 E Magazi ne, March '83. 
"Legionnai re is a wonderful game that combin es the graphics and move· 
ment of arcade ga mes with the depth of strategy ga mes" BYTE. March '83. 
"An entertai ning, a tt rac tive game in w hich thinking is more important 
than fas t re fl exes" COMP UTE!, July, '83 . 

For all Atari Home Comput ers, 16 K Casse tte : $35.00 
32K Diskette for Atar i Home Com puters: S40.00 
App le II Computer Diskette (48K) : S40.00 

-.Tradem<Jrks of Warner Communica tions. 1\ pplc Computers Inc. and Tandy Corporntion. 

Tac tical Lc\'c l 

1AC 

T.A.C.: Tactical Armor Command during World War II. You 
control individual tanks, anti -tank guns, and infantry squads. For on e 
or two players fea turing outstanding Hi-Resolution graphics, enhanced 
sound, and stimulating challenge. Five di ffe rent scenarios a rc available 
from Meeting Engagement , Rear Guard , and Stat ic Defense , to 
Breakout and Stalemate. Th e players control up to eight vehicles, guns 
and squads simu ltaneously , ut ili zing the equipment of either the 
German , British , Russian or American forces . 
Atari & Apple Disks (48K): S40.00 

Atari 4 /800 (40K) , TRS-80 (48K) 

CLOSE 
ASSAULT: / 

casse ttes : S30.00 

Apple II (48K) 
Atari Home Computers (48K) 
TRS-80 I/Ill (48K) 

diskettes: S35 .00 

Advanced wargame of tactica l infantry combat. Russian, German , and 
America n fo rces a re represe nted in this WWII simula tion w hich blends 
th e a llure of compute ri zation with tabletop ga min g. CLOSE ASSAULT 
permits origina l sce nario development or pre-programm ed ones . 
Fea tures include double hidden movement , solitaire or two playe r 
option , morale fa ctors , and most unique, a game system tha t ac tua lly 
lets you cont ro l squad level units in life-li ke situations. 

t\ 'AILABL AT LEAD! 
lP TERGAME T m mic~cccmpute~ ~cmes ® 

E\ RY\VHERE A DIVISION O F 
or call Toll-Free: 1 (800) 638·9292 
for the name of the dealer near you . IHJ The Avalon Hill Grune Company 

QUALITYAsk for Operator A. 4517 Harford Road• Baltimore , MD 21214 • [301 ) 254-5300 



160 	POKEFNP(R),32:POKE36874,128+(R*20) 
165 IFINT(RND(l)*Sl)=lTHENPOKEFNP(R),37:P 

OKEFNP(R)+C,44 
170 IFX<X(R)THENX(R)=X(R)-1 
175 IFX>X(R)THENX{R)=X(R)+l 
180 IFY<Y(R)THENY(R)=Y(R)-1 
185 IFY>Y(R)THENY(R)=Y(R)+l 
190 POKE36874,0:IFX(R)=XANDY(R)=YTHENGOTO 

325 
195 	 IFPEEK(FNP(R))=42THENFORI=254T0240STE 

P-.8:POKE36874,I:NEXT:POKE36874,0:I=R 
:GOT0290 

200 	GOT0105 
205 	 B=X:D=Y 
210 	 IFJ0=0ANDJ1=0ANDJ2=0ANDJ3=0THEN155 
215 	 GOT0225 
220 	POKE7680+B+22*D,32 
225 	 IFJ0=1THENB=B+l 
230 	 IFJl=lTHEND=D+l 
235 	 IFJ2=1THENB=B-l 
240 	 IFJ3=1THEND=D-l 
245 	 IFPEEK(7680+B+22*D)>35THEN260 
250 	 POKE7680+B+22*D,35:POKE38400+B+22*D,l 

5 
255 FORO=lT02:NEXT:GOT0220 
260 P=7680+B+22*D:Pl=PEEK(P) 
265 IFP1>37THEN155 
270 FOR0=250T0210STEP-3:POKE36877,0:POKEP 

,RND(l)*255:NEXT:POKE36877,0 
275 IFP1=37THENPOKEP,32:GOT0155 
280 POKEP,32: FORI=lT03 :IFX(I)=BANDY (I)=DT 

HEN290 
285 NEXT:GOT0155 
290 X(I)=INT(RND(l)*l8)+3:Y(I)=INT(RND(l) 

*19)+3 
295 SC=SC+l0:IFSC=2000RSC=800THENGOSUB415 
300 GOSUB430:FORO=lT0400:NEXT:POKEFNP(I), 

36:POKEFNP(I)+C,13:FOR0=250T0140STEP­
8 

305 POKE36876,0:NEXT:POKE36876,0 
310 SL=SL-. 2:IFSL <lTHENSL=l 
315 Sl=Sl-.2:IFS1<2THENS1=2 
320 GOT0155 
325 MN=MN-l:GOSUB430 
330 FORQ1=1T016:FORQ2=180T0240STEP6:POKE3 

6876,Q2:NEXT:POKEFNQ(0)+C,l+RND(l)*8 
335 NEXT 
340 POKE36876,0:POKEFNQ(0),32 
345 S2=S2-5 
350 IFMN<>0THEN45 
355 POKE646,10 
360 PRINT"(HOME}";:FORI=lT022:PRINT"***** 

*****************";:NEXT : FORI=8164T08 
185:POKEI,42 

365 POKEI+C,10:NEXT 
370 POKE36879, 14:PRINT" (WHT} (HOME} 

(5 DOWN} (6 RIGH'r} (RVS}GAME(2 SPACES}O 
VER" 

375 PRINT"(2 DOWN}(2 RIGHT}(RVS}PLAY AGAI 
N(SHIFT-SPACE}(Y/N)(SHIFT-SPACE}?" 

380 FORQ1=128T0254:POKE36875,Ql:POKE36875 
,Ql-10:NEXT:POKE36875,0 

385 POKE37154,255 
390 GETA$: IFA$ < > "Y" ANDA$<> "N"THEN390 
395 IFA$="Y"THENRUN 
400 SYS65 418 
405 POKE37158,137:POKE37159,66 
410 POKE36879,27:POKE36869,240:PRINT" 

{CLR}{BLU}":END 
415 MN=MN+l:SC=SC+l00:GOSUB430 

420 	FORQ1=1T010:POKE36876,240:FORQ2=1T080 
:NEXT:POKE36876,0:FORQ2=1T080:NEXT:NE 
XT 

425 	 RETURN 
430 	PRINT" (HOME} (YEL} (RVS} SCORE: (CYN}" ;S 

C; II (YEL} MEN : (PUR}" ;MN;" (SHIFT-SPACE} 
(OFF }"; 

435 RETURN 
440 P=PEEK(37152)AND128:J0=-(P=0):P=PEEK( 

37151) :Jl=-.( (PAND8)=0) :J2=-( (PAND16)= 
0) 

445 	J3=-((PAND4)=0):F=-((PAND32)=0):RETUR 
N 

450 	Xl=Xl+l:~FX1>34THENX1=33 
455 	 Zl=Zl+l:IFZ1>4THENZ1=1 
460 	POKE36875,Z(Zl) 
465 	 IFPEEK(FNQ(0))>34THENH=l 
470 	POKEFNQ(0),Xl:POKEFNQ(0)+C,l:RETURN 
475 POKEFNQ(0),32:X=X+l:IFX>20THENX=X-l:H 

=l 
480 RETURN 
485 POKEFNQ(0),32:Y=Y+l:IFY>21THENY=Y-l:H 

=l 
490 	RETURN 
495 	 POKEFNQ(0),32:X=X-l:IFX<lTHENX=X+l:H= 

1 
500 RETURN 
505 POKEFNQ(0),32:Y=Y-l:IFY<2THENY=Y+l:H= 

1 
510 	 RETURN 

Program 3: Colorbot For The 64 
Translation by Kevin Martin. Editorial Programmer 

1 POKE52,48:POKE56,48:CLR:POKE53280,15:PO 
KE53281,0 

2 PRINT"(CLR}(WHT)(l2 DOWN}(9 RIGHT}REDEF 
INING(2 SPACES}CHARACTERS" 

3 PRINT"(HOME}(7 DOWN}(l6 RIGHT}COLORBOT" 
: GOSUB1000 

4 DIMX(3),Y(3),Z(4):X=RND(0) 
5 Z(l)=l50 : Z(2)=160:Z(3)=180:Z(4)=200 
7 C=54272:FORI=CTOC+24:POKEI,0:NEXT 
8 POKEC+24,15:POKEG+5,17:POKEC+6,240:POKE 

C,100 
20 POKE56333,127:POKE788,88:POKE789,49:PO 

KE56333,129 
25 POKE53280,2:POKE53281,0 
30 FORI=lT03:DEFFNP(I )=l024+X(I)+40*Y(I) 
35 A=0:DEFFNQ(A)=l024+X+40*Y:Xl=33:SL=l0: 

Sl=5:S2=15:MN=4 
45 PRINT" ( CLR}": FORI=l TOS2: R=ll04+RND ( 1) * 

880:POKER,42:POKER+C,ll+RND(l)*3 
50 POKEC+l,100+RND(l)*50:POKEC+4 ,17:NEXT: 

POKEC+4,16 
55 FORI=l 064T01103:POKEI,38 :POKEI+C,14 :PO 

KEI+920,4l:POKEI+C+920,14:NEXT 
60 FORI=ll04T01944STEP40:POKEI,39:POKEI+C 

,14:POKEI+39,40:POKEI+C+39,1 4 :NEXT 
65 	 PRINT"(HOME}PH5 DOWN}(3 RIGHT}**** 

(3 LEFT)(DOWN}(LEFT}*(DOWN}(LEFT}* 
(DOWN}(LEFT}*" 

70 	 PRINT" PH 7 DOWN}( 33 RIGHT}* (DOWN} 
(LEFT}*(DOWN}(LEFT}*(DOWN}(LEFT}* 
(4 LEFT}****" 

80 H=0:X=20:Y=l0 
85 FORI=lT03:X(I)=INT(RND(l)*36)+3:Y(I)=I 

NT(RND(l)*l9)+3:NEXTI 
90 GOSUB430 

88 COMPUTE! January 1984 



uo\N \ONY~ 
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1. Your personal computer.* 
2. Up-to-date world and national news. 
3. Current and historical stock market quotes. 
4. Business and economic news from The Wall Street Journal, 

Barron's and the Dow Jones News Service. 
5. Detailed financial information on over 3,000 companies and 

170 industries. 
6. Abstracts from SEC filings on more than 6,000 companies. 
7. Articles from the Academic American Encyclopedia. 
8. Sports and weather reports. 
9. Movie reviews, summaries and ratings. 

10. Dow Jones Software™-investment products for analysis and 
management of financial information from Dow Jones 
News/RetrievalQ\' (available separately )t'" 

The Dow Jones Connector '"' gives you immediate access to all Dow Jones News/ Retrieval 
data bases through your personal computer and a modem. Dow Jones News/ Retrieval 
is the nation's leading online information service . When you purchase the Dow Jones 
Connector, you receive a value of over $100: a free password, our user's guide-the 
Dow Jones News/ Retrieval Fact Finder, an hour of free usage on Dow Jones 
News/ Retrieval and a $25 coupon good toward the purchase of an investment software 
product: the Dow Jones Market Analyzer T!' , Dow Jones Market Microscope ™ or 
Dow Jones Market Manager '" . 

Available at selected computer stores. Suggested retail price: $49.95. 
• For co mpa1ibili 1y. c heck wi1h your local comp uter d~.:ilcr. 

Dow Jones Connector™ 

Easy Access to Dow J ones N ews/ Retn'eva/@ 

For m ore in fo rma tion on Dow Jones Connector, call 

800-345-8500 ext. 48 
(Alaska, Hawa ii a nd foreign ca ll 21 5-789-i OOB ext. 48) Cop)·righ1 ~ 1983 Dow Jones & Co., Inc. All righu mcrvcd . 



95 FORI=lT03:POKEFNP(I),36:POKEFNP(I)+C,l 
3:NEXT 

100 POKEFNQ(0),Xl:POKEFNQ(0)+C,l:Zl=l 
105 FORI=lT03:POKEFNP(I),36:POKEFNP(I)+C, 

13:NEXT 
110 POKEFNQ(0),Xl:POKEFNQ ( 0)+C,l 
115 GOSUB440 
120 IFF=lTHEN205 
125 IFJ0=1THENGOSUB475:GOSUB450 
130 IFJ1=1THENGOSUB485:GOSUB450 
135 IFJ2=1THENGOSUB495:GOSUB450 
140 IFJ3=1THENGOSUB505:GOSUB450 
145 POKEC+4,16 
150 IFH=lTHEN325 
155 R=INT(RND(l)*SL)+l:IFR>3THENGOT0105 
160 POKEFNP(R),32:POKEC+l,80+(R*20):POKEC 

+4,17 

165 	 IFINT(RND(l)*Sl)=lTHENPOKEFNP(R) , 37:P 
OKEFNP(R)+C , 44 

170 IFX<X(R)THENX(R)=X(R)-1 
175 IFX>X(R)THENX(R)=X(R)+l 
180 IFY<Y(R)THENY(R)=Y(R)-1 
185 IFY>Y(R)THENY(R)=Y(R)+l 
190 POKEC+4,16: I FX(R)=XANDY(R)=YTHENGOT03 

25 
195 IFPEEK(FNP(R))=42THENI=R : GOT0290 
200 GOT0105 
205 B=X:D=Y 
210 IFJ0=0ANDJ1=0ANDJ2=0ANDJ3 =0THEN155 
215 GOT0225 
220 POKE1024+8+40*D,32 
225 IFJ0=1THENB=B+l 
230 IFJl =lTHEND=D+l 
235 IFJ2=1THENB=B-l 
240 IFJ3=1THEND=D-l 
245 IFPEEK(l024+B+40*D)>35THEN260 
250 POKE1024+B+40*D,35:POKE55296+B+40*D,l 

5 
255 	 FORO=lT02:NEXT:GOT0220 
260 	 P=l024+B+40*D:Pl=PEEK(P) 
265 	 IFP1>37THEN155 
270 FOR0=250T0210STEP-3 : POKEC+l,O:POKEC+4 

,129 : POKEP , RND(l)*255:NEXT:POKEC+4,16 
275 IFP1=37THENPOKEP,32:GOT0155 
280 POKEP,32 : FORI=lT03:IFX(I)=BANDY(I ) =DT 

HEN290 
285 NEXT:GOT0155 
290 X(I)=INT(RND(l)*36)+3:Y(I)=INT(RND(l) 

*19)+3 
295 SC=SC+l0:IFSC=2000RSC=800THENGOSUB415 
300 GOSUB430:FORO=lT0400:NEXT:POKEFNP(I), 

36:POKEFNP(I)+C,13 
305 FOR0=250T0140STEP-8:POKEC+l,O:POKEC+4 

,17:NEXT:POKEC+4,16 
310 SL=SL-.2:IFSL <lTHENSL=l 
315 Sl=S l - .2:IFS1 <2THENS1=2 
320 GOT0155 
325 MN=MN-l:GOSUB430 : POKEC+l,100:POKEC+4 , 

129 
330 FORQ1=1T016:POKEFNQ(0)+C,l+RND(l ) *8 
335 NEXT:POKEC+4,128 
340 POKEC+4 , 16 : POKEFNQ ( 0),32 
345 S2=S2 - 5 
350 IFMN>0THEN45 
360 PRINT" (HOME} n3";: FORI=l T024: PRINT" 

************************************* 
***"; : NEXT 

362 FORI=l 984T02023: POKEI,42 
365 POKEI+C , 8:NEXT 

90 COMPUTE! January 1984 
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64 version of "Color/Jot." 

370 POKE53280,6:PRINT"(WHT} (HOME} ( 8 DOWN} 
(16 RIGHT}{RVS }GAME{2 SPACES}OVER " 

372 PRINT" {WHT} {HOME } (8 DOWN}{l6 RIGHT} 
{RVS} GAME{2 SPACES} OVER" 

375 PRINT"(4 DOWN}(l2 RIGHT}(RVS}PLAY AGA 
IN(SHIFT-SPACE}(Y/N)(SHIFT- SPACE }?" 

380 FORQ1=128T0254:POKEC+l,Ql : POKEC+4,17: 
NEXT:POKEC+4,16 

390 	GETA$: !FA$<> "Y" ANDA$<> "N"THEN390 
395 	 IFA$="Y"THENCLR:PRINT"(CLR}":GOT04 
400 POKE53272,2l:POKE53270 , PEEK(53270 ) AND 

239 
410 POKE53280,14:POKE53281,6 : PRINT"( CLR } 

P3"; : END 
415 MN=MN+l : SC=SC+l 00:GOSUB430 
420 RETURN 
430 SC$=STR$(SC):MN$=STR$(MN) 
433 PRINT"(HOME}(YEL}(RVS} SCORE:(CYN }"; S 

C$ ; " (YEL}MEN:(PUR}";MN$;" 
( SHIFT-SPACE} (OFF}"; 

435 RETURN 
440 PQ=PEEK(56320) : P=PQAND15:Pl=PQAND1 6 
441 J0=-( (P=7)0R(P=6)0R ( P=5)):Jl=- ((P=l 3 ) 

OR(P=5)0R(P=9)) 
445 J2=-( ( P=ll)OR(P=9 )0R(P=l0)) : J3=-((P=l 

4)0R(P=l0)0R(P=6 ) ):F=-(Pl=0):RETURN 
450 Xl=Xl+l:IFX1 >3 4THENX1=33 
455 Zl=Zl+l:IFZ1>4THENZ1=1 
460 POKEC+l,Z(Zl):POKEC+4,17 
465 IFPEEK(FNQ(0))>34THENH=l 
470 POKEFNQ(0),Xl : POKEFNQ(0)+C,l:RETURN 
475 POKEFNQ(0),32:X=X+l:IFX >3 8THENX=X-l:H 

=l 
480 RETURN 
485 POKEFNQ(0) , 32 : Y=Y+l : IFY>23THENY=Y- l:H 

=l 
490 RETURN 
495 POKEFNQ(0) , 32:X=X-l:IFX<lTHENX=X+l:H= 

1 
500 RETURN 

505 POKEFNQ(0),32 : Y=Y-l:IFY<2THENY=Y+l:H= 


1 
510 RETURN 
1000 POKE56334,PEEK(56334)AND254:POKE1,PE 

EK(l)AND251 
1010 FORI=l2288T012288+256*8:POKEI, PEEK ( I 

+40960) : NEXT I 



10610 BAYVIEW (Bayview Plaza) 

RICHMOND HILL, ONTARIO, CANADA L4C 3N8 


(416) 884-4165 

C64-LINK. 

The Smart 64 RTC 


Call or write 
payments 

Cartr idge by VISA, 
Expansion Slot 

MASTERCARD 
or BANK 
TRANSFER. 
Mail orders 
also by 
certified 
check, etc. 

Many more 64s 
VL 16 

(future) 

Cartridge 

Mother Board 

POWER ® 

Serial 
Aud io 1/0 

Switch RF Video Port 

@I 


IEEE Disks 

(2031 )" (4040) 

(8050) (8250) 


(9090) 


IEEE Printers 

(4022) (8023) 


(8300) 

etc. 


IEEE to Parallel 
Interface 


Parallel 

Devices 


Give These 

Capabilities 


Cassette Port 

Tape 

1541 Drive 

And 


1525 Printer 


or 1515 Printer 


IEEE to Serial 

Interface 


True Serial 

Devices 


Expanded 

To Your 


Users Port 

or VL4 Cable 

to Standard 

Modem 

VIC Modem 

or V L3 Cab-le 

to Parallel 

Printer 

64 

*	 The ability to transfer data from any type of device to another (IEEE, Serial , 
Parallel) 

* 	 BASIC 4.0 which allows you to run mora PET BASIC programs and gives you 
extended d isk and I/ o commands . 

And * 	 The ability to have several 64s on line together - sharing common IEEE 
PAL © devices such as disks or printers with Spooling Capability . 

* 	 Built-in machine language mon itor 

* 	 A built-in terminal or modem program which allows the system to communi­
cate through a modem to many bulletin board systems and other computerOther 
mainframes. 

Cartridges 
*	 Compatibility with CP/M . Copyright• 1nd Trademark• 

Spool Ing 

to 

Printer 
C84 Is a copyright of Commodore Business Machines, 
Inc. C84-LINK is a copyright of Rlchvale Tel&­
communlcatlons. CP/M Is a registered trademark of 
Digital Research . POWER is a trademark of PrcrContact your local Commodore Dealer or RTC. fesslonal Software. PAL Is a copyright of Brad 
Templeton . 



1020 FORI=l2288+32*8T012288+150+32*8:READ 
X:POKEI,X:NEXTI 

1030 POKE1,(PEEK(l)OR4):POKE56334,{PEEK(5 
6334)0Rl) 

1040 POKE53272,(PEEK(53272)AND240)+12 
1045 POKE53270,PEEK(53270)0Rl6 
1050 RETURN 
2000 DATA0,0,0,0,0,0,0,0 
2010 DATA56,84,56,84,146,40 , 104,12 
2020 DATA56,84,56,84,146,40,44,96 
2030 DATA0~0,32,184,32,0,0,0 
2040 DATA4,8,63,63,46,38,4,21 
2050 DATA0,0,48,48,0,0,0,0 
2060 DATA0,0,0,0,0,255,255,170 
2070 DATA224,224,224,224,224,224,224,224 
2080 DATAll,ll,ll,11,11,ll,ll,ll 
2090 DATA170,255,255,0,0,0,0,0 
2100 DATA170,170,190,190,190,190,l70,l70 
2110 DATA141,0,192,238,2,192,173,2 
2120 DATA192,201,255,208,6,173,0,192 
2130 DATA76, 49 , 234, 238, 1, 192, 173, l 
2140 DATA192,201,5,208,240,169,0,141 
2160 DATAl,192,24,173,35,208,105,1 
2170 DATA141,35,208,76,101,49,l4,l44 
218e! DATA201,224,48,5,169,15,141,14 
2190 DATA144,174,252,29,76,104,29 

Program 4: Atari Colorbot 
Translation by Kevin Mortin. Editorial Programmer 

2 COLOR 1 
3 OPEN #1,4,0,"K:" 
5 DIM XC3>,Y<3>,ZC4l,A$(1l 
1 !ll GO SUB 1000 
20 SCRN=PEEKC88l+256*PEEKC89} 
30 FOR I=l TO 3 
3 5 A=0:X1=129:SL=10:S1 = 5:S2=15:MN=4 
45 FOR I=SCRN TD SCRN+479:POKE I,0:N 

EXT !:FOR I=l TO S2:R=SCRN+40+RND 
C1l*360:PDKE R,10 

50 SOUND 1,RNDC1l.50+1 00, 10,15:NEXT 
I: SOUND 1, 111, 111, 111 

55 FOR I=SCRN+20 TO SCRN+39:PDKE I,6 
:POKE I+440,9:NEXT I 

60 FOR I=SCRN+40 TO SCRN+440 STEP 20 
:POKE I,7:PO KE I+19,8:NEXT I 

65 FOR I=SCRN+10 3 TO SCR N+1 07 :PO KE 
,10:POKE I+ 31111, 10:NEXT I 

70 F OR I=SCRN +123 TO SCR N+16 3 STEP 2 
11! :PO KE I, H!:PO~: E !+234, 10:NEXT I 

80 H=0:X=10:Y=12 
85 FOF< I=l TO 3 :X CI>=INT <RND <ll*16}+ 

·3 : Y ( I } = I NT <RN D ( 1 ) * 2 0 ) ..- 3 : NE XT I 
9 11! GOSUB 43QI 
95 FOR I=l TO 3 :GO SUB 55 0 :POKE P,68: 

NEXT I 
100 GOSUB 560:PD KE Q,Xl:Zl=l 
105 FOR I=l TD 3 :GOSUB 550:POKE P,68 

:NEXT I 
110 GOSUB 560:PD KE Q,Xl 
115 GOSUB 440 
120 IF STRIGC0l =0 THEN 20 5 
125 IF Q0=7 OR QQ=6 OR QQ=5 THEN GOS 

UB 475:GOSUB 45 0 
1 30 IF 00=13 OR QQ=5 OR 00=9 THEN GO 

SUB 485:GOSUB 45 0 
135 IF 00=11 DR OQ = 9 OR OQ=10 THEN G 

OSUB 495:GOSUB 450 
140 IF 00=14 OR Q0=10 OR 00=6 THEN G 

OSUB 505:GOSUB 450 

92 COMPUTE! January 1984 

Atari version of "Colorliot. " 

145 S OUND 1, !21, Ql, !il 
150 IF H=l THEN 325 
155 R=INT<RND<l>*SLl+l:IF R >3 THEN 1 

05 
160 GDSUB 570:POKE P,0:SOUND 1,RND<1 

} *50+10 111, 1 111 , 15 
165 IF INT<RND<l>*S1>=1 THEN GOSUB 5 

5111: PO KE P , 197 
170 IF X< X <R> THEN X<Rl=X< R >- 1 
1 75 IF x :: X<R> THEN X<R l= XCR>+ l 
180 IF Y< Y <R > THEN Y CR>=YCR >-1 
185 IF Y >Y<R> THEN YCR>=YCR l +l 
190 SOUND 1,0, 111, !!l :IF CXCR>= Xl AND CY 

CRl=Yl THEN 325 
195 GOSUB 5 7 0 :IF PEEKCPl=10 THEN I=R 

: GOTO 2 9 !1! 
20 f1 GOTO 1 f15 
2 fl!5 B= X: D=Y 
207 OQ=STIC K C0} 
210 IF 00=15 THEN 155 
215 GOTO 225 
220 POKE SCRN+B+20*D,0 
225 IF QQ=7 OR QQ=6 DR 00=5 THEN B=B 

+1 
230 IF QQ=1 3 OR 00=5 OR 00=9 THEN D= 

D+l 
235 IF QO= 11 DR 00=9 OR 00=10 THEN B 

=B- 1 
240 IF 00=14 OR 00=10 OR 00=6 THEN D 

=D - 1 
245 IF PEE K< SCRN+B+20*D> >3 THEN 260 
250 POKE SCRN+B+20*D,3 

GOTO 220 
260 P=SCRN+B+20*D:P1=PEEKCP} 
265 IF P1 <> 197 AND P1 <> 68 THEN 155 
27'1! SOUND 1,RNDC1l*100+1!210,0,15 
275 IF P1=197 THEN POKE P,0:GOTO 155 
280 POKE P,0:FOR I=l TO 3 :IF <X<Il=B 

l AND CY(I>=Dl THEN 290 
285 NEXT !:GOTO 155 
290 X ( I l =I NT< RND ( 1l*16 l +3: Y CI)= I NT ( R 

NDC1l*20l+3 
295 SC=SC+ 1 12!: IF <SC=200 > DR <SC=800 > 

THEN GOSUB 415 
300 GOSUB 4 30 :FOR 0=1 TD 40 0 :NEXT 0: 

GOSUB 550:POKE P,68 
305 FOR 0=250 TD 140 STEP -8:SOUND 

,o, 10, 15:NEXT O:SOUND 1, e1,e1,121 



310 	SL=SL-0.2:IF SL < l THEN SL=l 
315 	Sl=Sl -0 .2:I F S1 < 2 THEN S1=2 
320 	GOTO 155 
325 	MN=MN-l:GOSUB 430 
330 	FOR I=50 TO 1 00 STEP 5:SOUND 1,I 

,10,15:GOSUB 560:POKE Q,RNDC1l*2 
55 

335 NEXT I 
340 SOUND 1, 0,0 , 0 :GOSUB 550:PDKE P, 0 
345 	52=52 - 5 
350 	 IF MN < >0 THEN 45 
360 FDR Q2=SCRN TO S CRN+479 :PD KE 02, 

1 3 8:NEXT Q2 
3 70 POSITION 5,8: ? #6;"GAME OVER" 
37 5 POSITION 1, 16: ? # 6; "PLAY AGAIN [ 

Y/NJ ?" 
3 9 e1 GET #1,A:A$=CHR$ CAl :IF CA$ <> "Y"l 

AND \A$ ,: } "N") THEN 39el 
3 95 IF A$="Y" THEN RUN 

4 00 	 PO KE 106 ,PEEKC106l +5:GRAPHICS 0: 
END 

415 MN=MN+l:SC=SC+1 00 :GOSUB 430 
420 RETURN 
430 POSITION 0 , 0:? #6; "i#t!J•l:l"E";SC;" 

~";MN;" 11 
; 

440 	QQ=STICKC0l:PO KE 70 8,PEE KC 5377 0) 
:RETURN 

450 Xl=Xl+l:IF X1 > 130 THEN X1=129 
455 Z1=Z1+1:IF Z1 >4 THEN Z1=4 
460 SOUND 1,50*RNDC1l+100,10,15 
465 GOSUB 560:IF PEE K CQ J >2 THEN H=l 
470 GOSUB 560:PO KE D,Xl:RETURN 
475 GOSUB 560:PO KE Q,0:X=X+l:IF X> 19 

THEN X=19:H=1 
480 	RETURN 
485 GOSUB 560:PO KE Q,0:Y=Y+1:1F Y >22 

THEN Y=22:H=1 
490 RETURN 
495 GOSUB 560:PO KE D, 0 :X=X-l:IF X<l 

THEN 	 X=l:H=l 

500 	RETURN 
505 GOSUB 560:POKE Q,0:Y=Y - l:IF Y< 2 

THEN Y=2:H = 1 
510 RETURN 
550 IF I < 4 THEN P =SCRN+XCil+20*YCI>: 

RETURN 
555 	RETURN 
560 	Q=SCRN+X+20*Y :R ET URN 
570 IF R < 4 THEN P=SCRN+XCR l +20*YCRl: 

RETURN 
575 RETURN 
1000 IF PEE KC 106J=155 THEN CHSET=CPE 

E KC 106l+ 11* 256 :GRAPHICS 17:POKE 
756,CHSET/256:RETURN 

1 00 5 PO KE 1 06,P EE KC 106l - 5:GRAPHICS 1 
7 

1007 POSITION 5,5: ? #6;"redefining" 
Hl08 POSITION 5, 1 0 : ? #6; "t~:t:1:t:toU3:+.1" 
1 0e19 POSITION 4, 15: ? #6; "P LEASE WAI 

T" 
1010 	CHSET=CPEE KC106 1 + 1l* 25 6 
1 0 15 	 POKE 756,CHSET/256 
1020 FOR X=0 TO 1 023 :PO KE CHSET+X,PE 

E K<573 44+Xl:NE XT X 
103 0 FOR I=8 TO 87:READ X: PO KE CHSET 

+I , X: NEXT I 
104e.1 	 RETURN 
2000 	 DATA 56,84 ,56,84,14 6,4 0, 44 ,96 
2010 	 DATA 56,84,56,84 ,1 46,4 0,10 4,12 
2020 	DATA 0,0,0,24,102,24,0,0 

20 3 0 	 DATA 24,36,255,255,189,15 3 ,24,1 
26 

2 0 40 	 DATA 0,0,0,24,24,0 , 0,0 
2050 	DAT A 0,0,0,0 , 0,0,255 , 255 
2060 	 DATA 192, 192, 192, 192, 192, 192, 19 

2' 1 9 2 
2070 DATA 3 , 3 ,3,3,3,3, 3 , 3 
2080 DATA 255,255,0,0, 0 ,0, 0 ,0 
2090 DATA 255,255,195,195,195,195,25 
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On The Road With Fred D'lgnazio 


The Robot Teddy Bear 


Just about this time last year my three-year-old 
son, Eric, and I went to the World Science Fiction 
Convention in Chicago. It was an experience 
neither of us will ever forget. 

The hotel where the convention took place 
was filled with over 7,000 science fiction movie 
makers, writers, hucksters, and fans. Most of the 
fans were in costume. 

Since the fans were in costume, Eric and I 
decided to wear costumes, too. We went with 
three friends we were staying with in Chicago. 
Hope (8 years old) dressed as a bride, Felicity (10) 
as a princess, Hugh (6) as an Indian, Eric was the 
Lone Ranger, and I went in the most bizarre cos­
tume of all-a business suit with a narrow tie, 
dark shoes, and a briefcase. 

The kids' costumes fit right in, but my cos­
tume got a lot of surprised and baffled stares. 
Each time someone stared at me in wonder, I se­
cretly patted myself on the back for my originality. 

You Will Always Be In My Memory
Bank 
Eric and I returned to the convention on another 
day by ourselves. That's when Eric met Denby, a 
show robot from the International Robotics Cor­
poration in Dearborn, Michigan. Denby was about 
six feet tall and all white except for a "billboard" 
advertisement on the front of his cylindrical body 
that advertised two of the leading science fiction 
magazines. 

Denby was a real character. When he spotted 
Eric, he rolled over and greeted him. "What's 
your name, young man?" he asked . 

Eric told him his name. He also told Denby 
about his mother, his sister, and his black cat, 
Mowie .. He told Denby he had seen Darth Vader 
and Yoda at the convention, and that he had worn 
his Lone Ranger outfit last time he was there. 

Denby told Eric that he was the nicest little 

boy he had seen at the entire convention. 
Eric shook Denby' s hand and gave him a big 

hug. Denby got so excited he started bouncing 
around the floor, spinning his head, and blinking 
his baby-blue eyes. "Whooweee!" he said. 

Denby told Eric good-bye and rolled off 
across the convention floor. That didn't shake 
Eric. He followed Denby around the convention, 
up an elevator, and into a conference room. He 
didn't miss an opportunity to engage Denby in 
further conversation, shake his "gripper" hand, 
and give him kisses and hugs. (Eric couldn't reach 
more than a third of the way around Denby's 
barrel waist, so he hugged Denby's leg.) 

Denby was a nice robot. Every time Eric 
appeared he acted really happy to see him. I 
think he must have realized that he had stolen 
Eric's heart. 

Eric finally said good-bye to Denby, but not 
before he had collected a Polaroid photo of himself 
and Denby in front of the OMNI magazine booth, 
and another 8 x 10 color photo of Denby, complete 
with Denby's personalized autograph. On the 
photo Denby wrote: "To Eric, You will always be 
in my memory bank." 

Now, a year later, the photos are still among 
Eric's prized possessions. One hangs on his bed­
room wall; the other sits on his dresser and often 
gets taken to bed. 

Eric Meets Little Denby 
Big Denby made such an impression on Eric that 
when I saw a little toy robot at one of the booths 
at the convention, I immediately picked it up. 

The new robot became known as "Little 
Denby," then simply as "Denby." 

From the first night he got him, Eric began 
taking Denby to bed with him, like a mechanical 
teddy bear. 

Denby does not look like a teddy bear. He 
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COMPUTE! 

Books 


A u T u M N 1 9 8 

350 pages , paperback . 

$14.95 
ISBN 0-942386- 1 I -6 

Machine Language For 
Beginners. Much com­
mercial software is written 
in machine language be­
cause it 's faster and more 
versatile than BASIC. 
Machine Language For 
Beginners is a step-by-step 
introduction to the 
subtleties of machine 
code . Includes an 
assembler, a disassembler, 
and utilities , to help be­
ginners write programs 
more quickly and easily. 
Covers many popular 
home computers . 

Spiral bound for easy access to programs. 

$12.95 
ISBN 0-942386-20-5 

COMPUTEl's First Book 
Of Commodore 64. An 
excellent resource for 
users of the 64, with 
something for everyone : 
BASIC programming 
techniques , a memory 
map, a mach ine language 
monitor, and information 
about writing games and 
using peripherals . Many 
ready-to-type-in programs 
and games. 

264 pages, paperback. 
Spiral bound for easy access to programs. 

$12.95 
ISBN 0-942 386-16-7VIC 

2 COMPUTEl's Second 
Book Of VIC. This is just 
the book to follow the 
bestselling First Boo/< of 
VIC: clear explanations of 
programming techniques, 
an extensive memory map,CCMVTl1I S.OW-4 llgc><d ViC 

~Ullt~­ a mini-word processor, a 
(1,g-~~ 
tr •-Hi IT'"1 \'IYP system for creating sound 
~~ effects. a custom character 

maker, a machine language 
assembler, and " Snake," 
an extraord inary all ­
machine language game. 

274 pages , paperback. 

Spiral bound for easy access to programs. 


$14.95 
ISBN 0-942386-1 2-4Programmer's

Reference 

Programmer's Reference 
Guide To The Tl-99 / 4A. 

Guide 
Useful for everyone from 
beginners to experienced 
programmers. Contains in­

to the 
~ tl-99/4A 

structions for program­
i-------c.11e1eoa ming in BASIC , plus more 

than 40 ready-to-type-in 
programs for this popular 
computer . Explanations 
and examples of variables, 
files, arrays, high-resolu­
tion graphics , music, 
speech, editing-and 
debugging, conserving 
memory, and more. 

312 pages, paperback. 
Spiral bound for easy access to programs. 
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$12.95 
ISBN 0-942386-00-0 

$12.95 
ISBN 0-942386-06-X 

184 pages, paperback. 

COMrUTEl's First Book 
Of Atari. One of the most 
popu lar books for one of 
the most popu lar personal 
computers . Useful art icles 
and program s include : " In­
side Atar i BASIC ," " Add ing 
A Voice Track To Atari Pro­
grams," " Design ing Your 
Own Atari Graph ics 
Modes, " and mo re . For be­
g inn ing to advanced Atari 
owners and users. 

Spiral bound for easy access to programs . 
250 pages , paperback. 

COMrUTEl's Second 
Book Of Atari. Previously 
unpublished articles and 
programs selected by the 
editors of COMPUTE! Mag­
azine . An excellent 
resource for Atari users . 
Contains chapters about 
ut il ities , programm ing 
techn iques, graphics and 
games , appl icat ions , and 
mach ine language. 

Spiral bound for easy access to programs . 

-
CC!-IPl.FFS =.RSi SOOK Of $12.95 

ISBN 0-942386-08-6 
$19.95 
ISBN 0 -942386-02-7 

248 pages , paperback. 

COMrUTEl's First Book 
Of Atari Graphics. Atari 
programmers interested in 
graph ics and color will find 
this boo k ind ispensable . 
Includes sect ions on using 
Atari graphics, " paint ing " 
the screen in 256 co lors, 
m ix ing graph ics modes, 
mak ing h igh resolut ion 
graphs and charts , redefin­
ing characte r shapes, 
player / m issile graphics , 
and much more. 

Spiral bound for easy access to programs. 
108 pages, paperback. 

Inside Atari DOS. An in ­
valuable programming 
tool for intermediate to ad­
vanced Atari programmers 
who own a d isk drive . 
Written by Bill W i lkinson , 
designer of Atari' s Disk 
Operat ing System , th is 
book provides a detailed 
source code listing. A com­
prehensive guide to DOS 
structure. 

Spiral bound for easy access to programs. 

MAPPING 
THE ATARI 

$14.95 
ISBN 0-942386-09-4 

$12.95 
ISBN 0-942386­ 1 5-9 

194 pages. paperback. 

Mapping The Atari. A 
" treasure map" of ROM 
and RAM . Th is boo k sup­
plies a comprehensive list­
ing o f memory locations 
and their func t ions. In ad­
dition, many appl ications 
are suggested , complete 
with program list ings. For 
beginn ing to advanced 
Atari owners and users. 

296 pages , paperback. 

The Atari BASIC 
Sourcebook. From the 
computer's point of view , 
each BASIC command is 
actually a machine 
language miniprogram . 
Authors Bill Wilkinson , 
Kathleen O 'Brien. and Paul 
Laughton . the people who 
actually wrote Atari BASIC , 
have compiled a complete 
annotated source code 
listing and a wealth of 
information on the internal 
workings of BASIC. 

Spiral bound for easy access to programs. Spira l bound for easy reference . 



212 pages, paperback. 

$12.95 
ISBN 0-942386-07 -8 

COMPUTE!'s First Book 
of VIC. The essential refer­
ence guide for owners and 
users of Commodore VIC­
20, the computer in more 
homes than any other. 
First Book of VIC features 
games, educational pro­
grams, programming tech­
niques, home applica­
tions . machine language , 
memory maps. and more . 

Spiral bound for easy access to programs. 

COvFIJTEfs FmT BOOK OF $12.95 
ISBN 0-942386-13-2 VIC . 

GAMES 
COMPUTEl's First Book 
Of VIC Games. Two 
dozen great games for just 

Ml.: ~ __...., • $12 .95. Each has been 
},;. W,.. - • t.. · tested and debugged and 
j -' ' ·~·I ' ·~ is ready to type in. Con­

• ";' 9 
. . 
~C' .....___ ,.. ...... 4'.Q•">•- -

{ >~ 3 ~ tains a variety of action 
games, mazes, brain 
testers , dexterity games , 
and more . Helpful hints 
and suggestions explain 
how each game was put 
together , strategies for 
winning, and ideas for 
modifying the games. 

20 I pages, paperback. 
Spiral bound for easy access to programs. 

CO'v1FVTErs RRST BCX)K OF 512.95 
ISBN 0 -942386- 14-0ATARI 


GAMES 

COMPUTEl's First Book 
Of Atari Games. Here are 
fifteen commercial qual ity 
game programs, ready to 
type into an Atari. The 
book contains fast 
machine language games 
that require quick reflexes 
as well as brain testers 
that feature strategy and 
logic_As a bonus, many 
programming techniques 
are explained in depth. so 
Atari owners can adapt 
them to their own games. 

232 pages, paperback. 
Spiral bound for easy access to programs. 

The $3.95 
ISBN 0-942386- 22-1Beginner's 


Guide 
 The Beginner's Guide To 
Buying A Personal Com­To Buying puter. This useful hand­

A book is designed to teach 
the novice how to evaluate 
and select a personal com­Personal puter . Written in plain 
English for prospect iveComputer buyers of home, educa­
tional, or small business 
computers . Comes com­
p lete with personal com­
puter specificat ion charts 
and a buyer's guide to 35 
computers. 

90 pages, paperback . 
Revised and updated 1983 edition . 

54.95 
ISBN 0-942386-05- 1 

Every Kid's First Book Of 
Robots And Computers. 
This book uses turtle 
graphics to introduce kids 
to robots and computers . 
Includes exercises for com­
puter graphics languages 
such as Atari PILOT. Addi­
tional exercises allow 
readers to experiment 
with the Milton Bradley 
"Big Trak™." Children who 
don't have a computer can 
use the sturdy "Turtle 
Tiles™" bound into each 
book. 
Big TrAk ls.A tradt" m.iuk ol the Milton Bradley 
Company. 
Tur tle Tlles Is a tr"dt-m4'rk ol David 0 . Thornburg 
and lnnovislon , Inc. 

Applications 
On Your Personal Computer 

Home Energy 514.95 
ISBN 0-942386- 10-8 

Home Energy Applica­
tions On Your Personal 
Computer. Written for 
homeowners who want to 
analyze energy costs. In­
cludes many computer 
programs for adding up 
the costs and benefits of 
home improvements ­
weatherstripping, insula­
t ion, thermostat timers, 
air conditioning, storm 
windows, and so on . Pro~ 
grams will run on all 
popular home computers. 

243 pages, paperback. 
Spiral bound for easy access to programs. 

83 pages, paperback. 



New Releases October-December 1983 

COMrUTEl's First Book O f Tl Games 
Sl2 .95 
ISBN 0-942386-17-5 

29 ready-to -type-in games. incl ud ing mazes . chase games. thinking 
games. creative games. and many explanations of how the programs 
work . 

COMrUTEl's Second Book Of Atari Graphics 
S12 .95 
ISBN 0-94 2386-28-0 

Dozens of easy-to-understand explanations of rainbow graphics. 
animation. player-missile graphics . and more - along with artists 
utilities and advanced techniques . 

Creating Arcade Games On The VIC 
S1 2 .95 
ISBN 0-942386-25-6 

Everything you need to know to write exciting fast-action games in 
BASIC on the VIC. from game design to techniques of animat ion. in­
cluding comp lete example games. 

VIC Games For Kids 
Sl2.95 
ISBN 0-942386-35-3 

30 games written just for kids (though adults will enjoy them too). Ac ­
tion games and games to teach math. geography. h istory - learni ng 
has never been more fun . 

COMrUTEl's first Book Of 64 Sound&. Graphics 
Sl2.95 
ISBN 0-942386-21 -3 

Clear explanations to help you use al l the 64 's powerfu l sou rid and 
video features. Plus great programs for music synthesis . high -res art . 
and sprite and character design. 

COMrUTEl's Third Book Of Atari 
S12 .95 
ISBN 0-942386-18-3 


Continues the COMPUTE! tradition of useful and understandable infor ­

mat ion , with programs from games to a word processor. Plus utilities 

and reference tab les. 


COMrUTEl 's First Book Of Commodore 64 Games 
$12.95 
ISBN 0-942386-34-5 

Packed full of games: Snake Escape. Oil Tycoon . Laser Gunner . Zu ider 
Zee . Arcade-action machine language games for fast hands: strategy 
games for sharp m inds. 

CO M r UTEl's Refe rence Guide To 64 Graphics 
Sl2.95 
ISBN 0-942386-29-9 

A complete . step-by-step tutor ial to programming graphics. You'll like 
the clear writing. the example programs. and the fu ll-featured sprite. 
character . and screen ed itors . 

rrogrammer's Reference Gulde To The Color Computer 
$12.95 
ISBN 0-942386- 19- I 

An essential reference . Every command in regular and extended BASIC 
is fully defined . with ideas and examples for using them . Plus chapters 
on planning programs. 

Creating Arcade Games On The 64 
$12.95 
ISBN 0-942386-36- 1 

The principles and tech niques of fast -action game design . including 
custom characters . movement . animat ion. joysticks. sprites. and 
sound . W ith complete example game programs. 

Commodore 64 Games For Kids 
$12.95 
ISBN 0-942386-37-X 

Dozens of games for k ids of all ages. making th is an instant library of 
educational software . Learn ing. creativity. and excitement. 

Things To Do In 4K Or Less 
$12.95 
ISBN 0-942386-38-8 

Many enterta in ing and intr iguing program s for smal l-memory com ­
puters like the unexpanded VIC. Color Computer . and Tl -99 / 4A. with 
tips and hints for your own 4K programs. 

Creating Arcade Games On The Timex / Sinclair 
Sl2.95 
ISBN 0-942386-26-4 

Features five ready-to-type-in games. along with the principles of 
game design . Also serves as an excellent introduction to BASIC pro ­
gramming on the Timex / Sinclair. 

Commodore Mand VIC-20 are trademarks o f Commodole Busrne<s och1ne< ond'or Commodore Electronics. lid Aton is a trademark of A!orr. Inc Tl -99 Is a trademark o f Texo; Instruments 
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asleep in our room when I heard 
a loud clunk! come from Eric's 
bedroom. 

Then came a loud, shri ll 
air-raid siren. 

Janet and I sat up in bed, 
alarmed and confused . We began 
climbing out of bed, and the 
siren stopped. Then, real loud, a 
buzzing, mechanical voice an­
nounced, "I am the atomic robot! 
My best wishes to everybody!" 

It was Denby. He had fallen 
out of Eric's bed and landed on 
his head. On Denby's head is a 
yellow button . When you press 
the button (even when Denby is 
turned off), Denby makes an air­
raid siren noise and tells every 
one who he is and wishes them 
his best. And Denby doesn' t just 
say these things. He blasts them 
out like a bullhorn. 

This is an okay feature for a 
robot to have during the daylight 
hours, but when a robot doe 
this at two in the morning it can 
make you come unglued. 

One further qualification: 
Robots should only be seen and 
not heard in the middle of the 
night or in a car. I don't know 
how many car trips we've taken 
where we have had to confisca te TOPO the robot flanked by D'lgnnzio fn111ily (from left): Cntie, Fred, Janet, Eric 
Denby from Eric and my daugh­Credit: Roanoke Times & World-News. Photo /Jy Wayne Deel 

is mad e of hard, black plastic. And his eyes 
flash when he is turned on. But, to Eric, Little 
Denby is like a teddy bear. He is Eric's link to his 
friend Big Denby. And few people-biological or 
mechanica l--ever made as deep an impression on 
Eric as Big Denby . 

My Best Wishes To Everybody! 
Learning to live intimately with a robot has not 
exactly been easy. 

When Eric and I returned from Chicago, he 
continued taking Little Denby to bed with him 
every night. I remember nights when I would 
wake up and hear Eric crying in his bedroom . I 
would rush in and Eric would sob and tell me 
" Denby hit me" or " Denby stuck me." Eric had 
rolled over on Denby in his sleep. Denby is hard 
with lots of angles and bumps. He is not the 
kind of robot you can snuggle with and escape 
unbruised. 

One night shortly after Eric and I returned 
from Chicago, my wife Janet and I were sound 

ter Catie. When Denby shouts 
out his greetings from the back 

seat, and, worse, when his alarm goes off unex­
pectedly, it takes all the self-control I've got to 
keep from swerving the car into a tree. 

The One-Armed Robot 
When children fall in love with dolls, blankets, 
and stuffed animals, they carry them around 
everywhere. Eventually the object of the child's 
affection begins to take on a very different look. It 
looks more and more faded, pummelled, mauled, 
unpleasant, and unhygienic. 

My daughter, for example, had a mouse 
("Mousie") that had been hugged and carried so 
much its skin grew so thin that its stuffing started 
leaking through . And she had a blue blanket ("Ni­
Ni") that, despite frequent washings, took on a 
greasy gray color and looked more like a shredded 
garbage bag than a child's blanket. 

The same is true of robots. Except they're 
more sturdy. Eventually, however, all that love 
and affection begins to get to them. After a while 
they begin to look as ragged as a favorite stuffed 
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doll or blanket. 
Denby is a very tough little robot. For several 

months he continued to look as good as new . 
Then, one day, Eric decided to "walk" Denby 
down the basement stairs. Denby is only ten in­
ches high, and he has no legs-just wheels . He 
made it to the top of the first stair, then he turned 
into a robotic pogo stick and bounced his way 
down the remaining stairs. 

That was how Denby lost his arm. 
(The arm still sits, forlorn looking, in a small 

demitasse coffee cup in the kitchen. Janet has 
performed several surgical operations with Krazy 
Glue and Miracle Glue to try to reattach the arm 
to Denby. The arm stays on Denby for a short time, 
to Eric's acute joy and pleasure . Eventually, how­
ever, the arm ends up back in the coffee cup.) 

On that same trip down the basement stairs 
the little door on Denby's bottom burst open 
and spilled Denby's batteries all over the basement 
floor. 

Today Denby wears a truss-three arcade­
store game tokens underneath four layers of 
masking tape fastened to his bottom. The tokens 
and the tape keep Denby's batteries inside his 
body where they belong. But they don't always 
work, and this makes Denby sort of cranky and 
unpredictable. Sometimes he races around the 
kitchen floor, but sometimes he just sits on the 
floor and makes his air-raid siren in slow motion. 
It sounds a lot like a whine . 
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TOPO, The Bag Lady 
We recently acquired a new member of our family­
TOPO the robot from Androbot (101 East Daggett 
Drive, San Jose, CA 95134, 408/BOB-TOPO). Now 
we are a three-robot family (including the robot 
turtle who lives in the piano room). 

I think TOPO looks fine just the way he came 
out of the packing crate from the factory- like a 
little white snowman. But my kids think dif­
ferently,. He must look naked to them, because 
ever s.ince we first got him they have been dressing 
him up. 

At different times TOPO has worn capes, 
shawls, cowboy guns, hats, flags , bracelets, and 
rainbow-colored Smurf belts. But my favorite is 
the time my kids dressed TOPO as a bag lady. · 

One night, very late, I was going around the 
house turning off lights and making sure all the 
doors were locked . I went into my daughter Catie's 
room. She was sleeping soundly. Then I went 
into Eric's room. 

I got the shock of my life! 
Looming over Eric's bed was a small figure 

dressed in a shawl, a scarf, and a faded purple 
skirt. It looked like a pygmy bag lady. The bag lady 
carried a bulging paper sack in each arm. Large, 
tacky, plastic bracelets dangled from her wrists. 

And there was more. In the darkened bed­
room she seemed somehow ominous and 
threatening. I think it must have been the white 
plastic Dracula teeth taped to her mouth. 

I was relieved when I finally realized that the 
creature in my son's room was TOPO the robot. 
Then I grew amused. It was that "Look what I've 
gotten myself into" feeling that I often get when I 
hang around Catie and Eric. You see, when we 
got TOPO I didn't realize what we were doing. I 
thought we were acquiring a robot. But we weren't 
acquiring a robot, we were adopting a pygmy bag 
lady-a pygmy bag lady vampire. 

Just what every family needs . 

Now You Can Be Real To Everyone 
When I was a kid one of my favorite stories was 
The Velveteen Rabbit by Margery Williams. The 
story is fairly well known, but the subtitle is less 
familiar: How Toys Become Real. 

Denby and TOPO remind me of the velveteen 
rabbit. When they first arrived they were just 
"things." But before long they became vital mem­
bers of our family . Now we talk about them as if 
they have personalities, ideas, and feelings. We 
act as if they are real. 

On ABC-TV's World News program last night, 
Peter Jennings, the show's anchor person, went 
to a teddy-bear convention. The title of the piece 
wa "America Is Bullish on Bears." Hundreds of 
people had come to this convention with their 
favorite teddy bears. There were fat bears, beauti­
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ful bears, dumpy bears, big bears, and bears the 
size of pins and match sticks. There were wise 
bears, silly bears, watch bears, and guard bears. 

The people who own teddy bears love them 
as much as we love our robots, maybe even more . 
To thos people, the bears are alive. They are real. 

How do robots and bears become members 
of your family? How do toys become real? 

They become real when we project our ideas, 
thoughts, personalities, and feelings into them. 
It's the same thing novelists do when they create 
characters with words on paper. They create life­
like beings who inhabit the pages of thei:.- books . 

And, almost as soon as we project lifelike 
traits into them, our toys become independent 
from their creators. They seem to have an identity 
all their own. They seem to exist whether or not 
we are around to project life into them. We never 
know what to expect from them. Their thoughts, 
feelings, and imaginary actions are always a sur­
prise. We can' t predict what they'll do next. All 
their actions are consistent with the personality 
that they have evolved, but they are not prepro­
grammed or "mechanical." 

The reality of the teddy bear or robot is greatly 
heightened when its personality becomes a shared 
fantasy among several family members or friends. 
Then it becomes an ongoing "joint invention" of 
several people. When we hear other people talk 
about these creatures as if they were real, we come 
to accept their reality even more than before. 

Robot Maids And Butlers 
All of this brings me to the conclusion that the 
real reason we will buy robots by the thousands 
and millions is not so they can become our house­
hold servants. Instead we will buy them so they 
can become our pets, our companions, and our 
friends-just like a dog, a cat, a blanket, a teddy 
bear, or a velveteen rabbit. 

According to most robotics experts, we are a 
couple of decades away from general-purpose 
household-servant robots. The sensors and com­
puters in today's robots are too primitive for a 
robot maid or butler to survive in the hubbub and 
chaos of the average home. 

Yet there are a dozen companies which are 
already marketing relatively low-cost "consumer" 
robots destined for the classroom or the home. 

In People magazine and on TV talk shows, we 
see robot owners and their robots acting out our 
fantasies about what we'd do if we had our own 
personal robot. The robots are shown walking the 
dog, washing a window, or bringing the man of 
the house a beer while he reads the evening paper 
or watches a football game on TV. 

This is silly! 
How do you program a blind, wheeled robot 

who only accepts hexadecimal commands to walk 
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a dog around the neighborhood? 
How do you get a two-foot-high robot who 

can't pick up a dishcloth to go to the refrigerator, 
open the door, pick out a beer, and somehow 
find the TV room? 

Even robot sentries and guard dogs are pure 
fantasy-a dangerous fantasy . I know how much 
trouble my parents and their friends have with 
their computerized security alarms they have 
purchased for their homes. They are constantly 
setting off the alarms and sending the police and 
the fire trucks to their homes by accident. 

How would you like to face a guard-dog robot 
armed with mace, tear gas, or an electrified snout? 
Would you trust that robot to consistently distin­
guish you from a burglar or robber? Would you 
trust that robot alone with your children? 

Why Buy A Robot? 
Several months ago I wrote a number of columns 
about a "computer friend" that parents could 
program for their children. I said that, ultimately, 
user-friendly computers would evolve into com­
puter friends, aqd not just for our children. 

Now I think that the biggest justification for 
buying a robot is that it can become a friend-to 
our children and to us. 

And if it can't 
become a friend, at 
least it can become 
a pet. 

Think about 
having a robot pet. 
It changes the 
whole way 
we look at 
robots . It changes 
all our expectations. 
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If we look at robots as servants, we expect 
them to be convenient, hardworking, labor-saving 
devices. This, robots emphatically are not. 

But if we expect robots to act like pets-like 
the family cat, dog, guinea pig, or goldfish- then 
we have a whole new se t of expectations. And we 
can define a whole new set of standards. These 
standards can be just as rigorous as the standards 
for a robot maid or butler. But they can also be a 
lot more realistic . 

We don't expect our dog or cat to wash dishes 
or take out the trash . We sometimes expect them 
to guard and protect us, but their performance in 
this area (as anyone who has ever had a watchdog 
will attest) is notoriously spotty. Our fearl ess 
watchdog might lick a burglar's hand, then turn 
around and bite the newspaper boy on the sea t of 
the pants. 

What can we expect from robot pets? 
First, we can expect them to be lovable . To 

be lova ble they should be cuddly, fuzzy, and hug­
gable. They should be small enough so we can 
pick them up and carry them around with us . 
They should be " lap robots." 

Also, they shouldn't be perfect. They should 
be just as quirky and silly as our cat or our pet 
gerbil. On occasion, they should be naughty, 
they should pout, they should be perverse and 
impossible. Or they should at least give the right 
appearance. We can easily imagine the rest. 

Second, they should be teachable . We should 
be able to "imprint" ourselves as much on them 
as they do on us. They should learn our names, 
our favorite interests, jokes, and whimsies. They 
should be nice to us. They should be like the big 
old dog who acts like he is excited to see us when 
we come through the front door, or like the cat 
who can't wait to hop in our lap the moment we 
sit down . 

Third, they should be tough . They should 
wear more like Denby than like a teddy bear or a 
blanket. They should be survivors of a lot of rough­
and-tumble affection . 

Fourth, they should be portable. They should 
be able to go on car, train, and plane rides. They 
should be able to go on vacations to the beach 
and still work even though they have sa nd in 
their sensors . 

Fifth, they should teach us. They can teach 
us formal things like arithmetic, the names of 
countries and presidents, and the spelling of 
polysyllabic words. But they should also teach us 
little intangible things, like loyalty, affection, trust, 
ethics, and values . They should learn our values 
then echo them to our children and our friends . 

They Could Become Friends 
We should remember that robots are, above all, 
creatures of our imaginations. That is why we 
find them so fascinating. The more a robot en­
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courages us to use our imagination when we deal 
with it, the more successful that robot will be. On 
the other hand, the more a robot tries to act like a 
mobile appliance, the more it will set us up for 
frustration and disappointment. 

After a ll , what is a robot? I'm not sure I can 
answer my ow n question. But I do know that a 
robot is something more than an average machine 
like a dishwasher or vacuum cleaner. We project 
a great deal of ourselves into robots. We do not 
do this with vacuum cleaners and dishwashers. 

What else do we project ourselves into? We 
project ourselves into pets, dolls, and toys. This 
is why we value these creatures more than our 
vacuum cleaners and dishwashers . It would be a 
shame if we were to build robots to imitate com­
mon household appliances. Then we would de­
value our robots and they could never realize 
their potential. They could never be truly real. 

If we want robots to become real, we should 
stop trying to get them to "grow up" and become 
common appliances. Instead we should direct 
them toward their greatest potential-to become 
mirrors of our minds, our fee lings, and our imagi­
nations . Today, using current technology, robots 
cannot become our household serva nts. But 
today's robots can become our toys and our pets . 
And, perhaps someday they may become our 
friends . © 
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THE WORLD INSIDE THE COMPUTER 


Computer Popcorn 

Fred D'lgnozio. J\ssociote Editor 

Last night I woke up in 
the dark with my head 
spinning. I turned to 
the digital clock beside 
the bed . It sa id 3:00 
a.m. Musica l notes and 
rainbow-colored rubber 
bands bounced around 
inside my mind . Over 
and over, a littl e voice 

inside 1T1 e kept repea ting two words: "Computer 
popcorn . Computer popcorn. Computer popcorn." 

The voice told me tha t I was supposed to get 
out of my warm bed and go into my dark, cold 
s tudy. And what was I supposed to do when I 
got the re? I was supposed to write about co 111puter 
popcorn. 

When I protested that it was the middle of the 
night and that I didn't want to get out of bed, the 
voice became surly. "If yo u don't get out of bed, " 
it said, "you'll forget everything by morning." 

"Forget what?" I thought. 
"Computer popcorn," said the voice . "Com­

puter popcorn is a computer program that is so 
good you can't put it down. You can't stop 
thinking about it. You even dream about it." 

Fred D ' l ..; 1111zio i:=; n co111p11/er c11 t/i11 :=;ins l n11d 1111t/10r of 
sCi'ffni / 1~1nks 011 co111p11tcrs for _1101111:;; 1xop/1·. H is /looks 
i11cludc Kilti e <1nd th e Com pute r (Cre11 li l'e CP111111//i11sJ, 
C hip Mitche ll : The Case of the Stole n Compute r Bra in · 
(011 /l u11 /Lorfes fnr) , The Star Wilrs Qu t's ti o n and A nswer 
Book Abo ut Computers (Rn11do111 House), n11rf H o w To 
Get Intim <1te With Your Comp uter (A 10-S te p Pliln To 
Conqu er Comp u te r A nxiety) (McGm1p- //il/ ). 

As tire fntlrer of two yo1111g children, Frerf '.rns beco111e 
concerned witlr i11t rorfuci11g tire co111puter to cl11/dre11 ns n 
wo 11derf11/ tool mtlrer tlrn11 ns n forbidding electronic device. 
His colu11111appears 111011thly i11 COMPUTE!. 

Dreaming In French 
At different periods of my life I have become so 
obsessed by and so immersed in a new subject 
that I can't stop thinking about it. I even take it to 
bed with me at night. 

For example, I spent a couple of months 
backpacking around Europe one summer when I 
was in college. I spent the first night away from 
home in a hostel in Paris with a lot of my college 

friends. The next morning they all yelled at me . 
"You kept us awake all night," they compla ined. 
"We don't know what you sa id, but it was al l in 
French." 

I used to be an international relations major. 
I learned a lot of languages and visi ted a lot of 
countries. When I visited Mexico I dreamed in 
Spanish . When I went to Brazil I drea med in 
Portuguese. 

I doubt if my French, my Spanish, and my 
Portuguese were grammatically correct, and I' m 

106 COMPUil! January1984 



SCOTT, FORESMAN PROBE 

EASYAS PIE! 
IT'S 
Unlock the full pot ntial of yo 
computer, and satisfy your 
family's learning appetite. 

PROBE makes beginning BASIC 
Programming as easy as pie. 

Scott, Foresman 's approach blends 
hands-on training with self­
instructional activities. From the 
first minute, PROBE's easy to 
follow format shows you how to 
turn your computer into a 
productive working tool. Learn 
simple exercises like "Teaching 
the Computer to COUNT." 
Discover how to DEBUG. Create 
exciting graphics sounds and animation. 

There's even a Helper's Manual with 
answers to all the questions. 

PROBE is available for four different age 
levels, ranging from five years to adult. There's 
nothing else on the market like PROBE. 

SCOTI, FORESMAN •.. 
Products with tomorrow in mind. 

r's Manual . 
mputer 
16" keyboard 

heet pad of screen 
ette. Available for 

personal computer . 

PROB wherever quality 
software is sold or write: 

• Scott, Foresman 
llll'P and Company 

Electronic Publishing Division 



sure my pronunciation was not perfect. But the 
important thing is that I was excited about ex­
ploring a country and a new culture-so excited 
that I continued my exploration even while I 
was asleep. 

Doorways Into New Worlds 
This experience is a little like a religious conver­
sion. It is a sense of rapture that you feel when 
you throw open a door and see endless vistas 
you've never imagined. Then you step through 
the door. 

This is the feeling I've gotten recently from 
some of the new programs and computer periph­
erals I've been reviewing. In this article I'll take a 
look at one of these programs (The Music Con­
struction Set from Electronic Arts) and a combined 
program/peripheral (the KoalaPad and the Micro 
Illustrator program from Koala Technologies). 

Mechanical Drawing 
When I was in high school, I took two classes that 
I thought were particu larly painful. One class 
was mechanical drawing. The other was geom­
etry. I found these classe so agon izing because 
th ey both involved the painstaking, precise 
drawing of geometric figures. In geometry class 
we mostly stuck to two-dimensional figures like 
squares, triangles, circles, and polygons . In 
mechanica l drawing we began with blocks and 
cubes, and ended up drawing spaceship nose 
cones, automobile crankshafts, and "exploded" 
watch gears. 

Surprisingly, I got good grades in both classes. 
I got the grades because I was such a perfectionist. 
I wou ld struggle with the assignmen ts for hours 
and finally turn out a beautiful , finished drawing. 

But I hated every minute of it. By the time I 
finished doing the drawings my arm, wrist, and 
finger muscles fe lt so cramped I thought I would 
go crazy. 

And I never thought about what I had drawn. 
I was too exhausted just getting the shapes down 
on the paper. The engineering and 
mathematical concepts underlying 
these drawings went right 
over my head . I never \ 
even considered them. 

Rainbow-Colored 
Rubber Bands 
With images of nose cones 
and polygons floating 
through my mind, I sat 
down for the first time 
and tried a new product, 
the KoalaPad from Koala 
Technologies (4962 El 
Camino Real, Suite 125, 
Los Altos, CA 94022, 415/964-2992). 
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You can buy a KoalaPad for $125 and all sup­
porting software packages for less than $50. Dif­
ferent versions of the KoalaPad are made for the 
IBM PC; the Apple II, II+, and Ile; the Commo­
dore 64; and the Atari 400, 800, and XL computers . 

The pad is smaller than a TV dinner and 
weighs about as much as a paperback book. You 
plug the pad into the joystick port of your com­
puter, and you hold it in your hand or lap while 
you draw, using either your finger or a p lastic 
stylus that comes with the pad. 

The KoalaPad comes with the Micro ll/11 strntor 
program from Is land Graphics (for the basic price 
of $125) . 

"Growing" Circles And Boxes 
The KoalaPad and Micro Il/11stra/or are co111p11ter 
popcorn. They're delicious! Once yo u and your 
family s tart using them, you won' t be able to 
stop. 

When you boot up the Micro Ill ustrator pro­
gram, you see a menu of lots of little boxes with 
words and pictures inside. Each box is a doorway 



Kids climb to the top in 
our playground ... 

Because we offer more than just educational games. Our unique software bring.s the magic touch of the 
Edumate Light Pen™ together with the amazing computer voice of S.A.M.™. the Software Automatic Mouth, so children can interact 

directly with our teaching programs. Pla~nd Software™ makes learning and learning to use the computer child's play! 

Our playground of active, colorfu l animals will have your 
child spelling new words in no time at all. Animal Crackers™ 
combines the use of the Edumate light Pen™ and children's 
fascination with animals and computers to teach your 
children the alphabet as they learn to spell. By simp,!y 
touchini; a letter on the sc reen with the Edumate light Pen , 
your children will create a screen full of animals and other 
playful objects. ot on ly i it fun , it's educational ! 

crackers'"' 

preschool 

to Grade 3 

preschool 

to Grade 1 

Playground Software... Kids are all over us! 
Each package S29.95 on disk or cassette. Prices subject to change wit hout noti ce. See your local dea ler or order direct from p.o. box 
3470, depart ment c. chapel hill . no11h carolina 2751 4. Add $3.00 for postage and handli ng. Credit card orders call 1·800-334-SOFT. 

Unleash the creative talents of the big ki!ls and the little kids 
in your fami ly wi th the fi rst electronic coloring book. Com­
puter Crayons'" comes complete with ready-to-paint scene 
and an arti t' palett ·'of vibrant color. Add itional option; per· 
mit you to save and restore pictures easily. draw ci rcles. lines. 
boxes. and erase in a single stroke. 

Let your imaginat ion run wild with the Sketch Pad that 
allows you to create your own video paintings from scratch. 

Now anyone can transform our Edumate light Pen'" into 
an electronic paint brush wi th Computer Crayons'"! 

The most fundamental le son every child must learn 1s how 
to draw the letter of the alphabet. The Alphabet Arcade1

" 

utilizes the Edumate Light Pen'" and an exciting arcade en· 
vironment to provide the chi ldren with an innovative way to 
acquire basic lettering ki lls. Mistakes are noted immediately 
and correct entries rewarded in a series of action-p,JCked set­
ting that will delight and inspire your children . Discovering 
the alphal t has never been th1 much iun! 

Playground Sof1ware1 
.. presents a serie of engrossing tales 

that use our Edu mate light Pen™ and your child's imagina· 
tion to tell a story. 

Our fi rst Bedtime Story en lists the aid of your child to help 
Little Red Riding Hood escape from the Mean Old Wolf, and 
ha all the colorful animation and full -sca le sound that 
children love. 

••gAltOl"IOT"I'•, tet6 1 al' ILC;"l M TOM Your child will be taught letter and word recogn ition while 
HAVC~" • 

having all the fun that goes along with helping to tell a story. 
So let your child play a pan in the first of our interactive and 
educational bedtime stories... Little Red Riding Hood! 

All Playground Software is ligh lpen and 1oystick compal1ble 

Alarl 4001800™ 1nd Commodore 64 ™ are lr1d1m1 n:s of Allfi Inc. ind Commodore Electron ics, Inc . rHpectl u ly. S.A..M.TM Is 1 t11 d1muk of Don't Ask Sottw.r1. 

Computer 


Crayonsr,., 


For Kids ot 


All Ages 


Bedtime 

Stories'"' 

Preschool 

to Grade J 

http:Sottw.r1


into new worlds of self-express ion for yo u and 
your fa mil y . 

With a KoalaPad and Micro Illustrator, all of a 
sudden making geometric figures is easy . Micro 
ll/11strntor encourages you to make fi gu re of great 
bea uty and complexity. It's s ductive. It' s so easy 
to draw elaborate, symmetrical shapes that yo u 
keep thinking: What if? What if I connected these 
two lines, or w ha t if I created some circles over 
he re? What if I rotated this figure and colored it in? 

Willi Micro Il lu s trator, drn wi11s geo 1111.'lric slm11es n11rf 
figures is ensy. Tire progrn111 , wliiclr is used willr n toucl1 
tn/Jlet, 111nkes picture crentio11 effortless. Tlris 111e1111 screen 
nllows yo11 to ciloosc mrio11s hrnslies n11rf colors. 

My fa mil y C! nd I have on ly had the Koala Pad 
and Micro Jl/11 strntor for a week, but, already, each 
of us has used them for several hours apiece . 

And we still ha ven't explored all the feature s . 
I love the circle, disc, box, and frame commands . 
Using these commands you can "grow" geometric 
shapes in seconds. 

Our favorite feature is the mirror. The mirror 
le ts you draw simultaneously in fo ur directions. 
Combine the mirror com mand and the line com­
mand and you can crea t glowing rubber-band 
lines that stretch like a net across the screen. 
Tack the circle command onto the mirror com­
mand and you can draw hosts of rotati ng circles . 
In no time a t all you ca n crea te beautiful patchwork 
quilts, ornate tiles, bug-eyed aliens, and solar 
systems full of planets and moons . 

The KoalaPad and Micro Illustrator are mar­
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velous skill and imagination amplifie rs . They 
allow me and my family to do things we could 
never do on paper. And they make it so effort less 
that we don't have to concentrate on the mechan­
ical aspect of creating new shapes and pictures. 
We are fre to create and to di scover, and when 
we're fini sh d , we're still fresh nough to be 
amazed. 

The proof of how amazing these products are 
is how proud we a re of wha t we crea te . The pe rson 
on the computer is always ca lling to the other 
members of the fa mily: "Come here, eve rybody! 
Look what I' ve draw n! You've got to see thi s one!" 

Mechanical Bach 
When I was seven yea rs old , my mother started 
me on piano lessons. Maybe I wa nted to lea rn 
about the piano at the time. I rea ll y can ' t re­
member, because the original joy of making music 
was quickly submerged by the daily grind of 
practicing and the weekly pilg rin1 age to the music 
studio wh re I suffe red under the harsh tute lage 
of a nons top strea m of boring and unimagi native 
music teachers . 

The teachers weren' t rea ll v o bad. It wa the 
method I hated. Like any kid, I had aspirations to 
create my ow n mu sic, to make bea utiful , original 
sounds that expressed how I felt and what I 
thought. But all I ever did was mechanically trans­
la te the pri nted musical notes of mediocre songs 
from the sco res onto the piano keyboard . 

I neve r rea lized that my teachers were n' t 
trea ting me like a human being . They were treating 
me like a machine-a music player, like a player 
piano. I lea rned how to read othe r people's "fro­
zen" music and then miserably try to reproduce it 
on the piano keyboard . The problem was that I 
didn't care for the music I was playing, and the 
sounds I made rarely pleased me. If I liked music 
(as I did) it was a lot easier to go to a record store 
and buy a record. Then l could hear the mu sic I 
liked and it sounded right. 

At some level I realized tha t my origina l 
purpose had been perverted. And, like any 
decent human being, I made a ve ry bad machine. 
I repea tedly showed up for class late, I neve r 
practiced , and I never played a piece the way it 
was writte n. 

This used to dri ve piano teachers crazy, and 
they neve r lost the opportunity to tell me how 
littl e musica l tal ent I had. 

I didn ' t ca re . l would rather have been playing 
baseba ll or touch football. Anything rather than 
ha ve to practice the G major scale for another 
half hour. 

The Music Construction Set 
The Music Construction Set is Will Harvey's re­
sponse to piano teachers who teach their pupils 



See your dealer • •• ®M@LOGICor write or call for more Information. For direct orders please add $1 .50 for 
shipping and specify UPS or first class mall delivery. American Express, Diner's Corporation
Club, MasterCard, and Visa accepted. 

713 Edgebrook Drive 

Order Line: 800/637-4983 Champaign IL 61820 
(217) 359-8482Telex: 206995 



to pretend they are machines . Will Harvey is a 16­
year-old from Uplands High School in Foster City, 
California . When asked why he wrote Music Con­
struction Set, Will replied: "It was something that 
needed to be done. I wanted someone who didn't 
know anything about music to be able to learn it 
simply and have a lot of fun doing it. I also 
thought it would be great if you could save what 
you wrote." 

According to Will, his program is "simple, 
hot, and deep." By this he means that it is easy to 
use, it appeals to a person's senses, and it can 
grow with a person. The program is enchanting 
to musical novices as well as musicologists and 
musicians. 

Music Construction Set (MCS) retails for $40 
and is published by Electronic Arts (2755 Campus 
Drive, San Mateo, CA 94403, 415/571-7171). 

MCS currently runs on the Apple lie and the 
Commodore 64 and will soon run on the Atari 
computers. . 

If you plan to use MCS on an Apple, you 
should consider a special offer by Electronic Arts. 
You can buy a Mockingboard stereo sound card 
for $100 ($25 off the regular price of $125) . The 
Mockingboard lets you create polyphonic sound 
on the Apple. That means you can create chords 
with up to six notes playing at the same time. 

And you get stereo, too . Sweet Micro Systems 
is at 150 Chestnut Street, Providence, RI 02903 
( 401/273-5333). 

If you have the Commodore 64, you have the 
SID (sound synthesis) chip, and you don't need 
the Mockingboard . When you run MCS on the 
Commodore 64, you will be able to compose and 
play music with up to three notes playing at a 
time. On the Atari, you will be able to create music 
with up to four notes playing at a time. 

The other add-on to MCS that I enthusiasti­
cally recommend is the KoalaPad from Koala Tech­
nologies (see review above). You use the KoalaPad 
to move the notes and other musical symbols 
around on the picture screen. You can also move 
symbols using a joystick or the keyboard . But the 
easiest and fastest way to move musical symbols is 
using the KoalaPad . 

This is how MCS works- -on the Apple II + 
with the Mockingboard and the KoalaPad: 

First, you boot up the MCS disk, and you see 
empty musical staffs at the top of the screen and a 
pictorial menu on the lower half of the screen . If 
you do nothing, the computer starts playing music 
itself, as if you have just put a record on your 
stereo. You hear ten songs, including Pachelbel's 
"Canon," Rimsky-Korsakov's "Flight of the 
Bumblebee," and the "Pat the Hat" rag by Douglas 
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Fulton. Then the music s tarts again . It will keep 
playing until you press the RETUR button. 

Since you're into crea ting yo ur own music, 
you immedia tely press RETURN . The next thing 
yo u do is press the plas tic s tylus on the KoalaPad 
down on the pad . Immediately a pointing-hand 
" icon" appears on the screen . You use the hand 
to " build" yo ur song. 

You move the stylus point across the pad 
and the hand moves across the screen. When the 
hand o n the sc reen gets to an eighth note (there 
are a lso whole note , half notes, quar te r notes, 
sixteenth notes, and thirty-second notes), you 
press the top left-hand button on the KoalaPad . 
The note " jumps" into the hand . Yo u move the 
hand onto the empty mu sica l staffs a nd position 
the note in the E- note position o n the treble clef. 
When you let go of the Koa laPad button, the note 
fa lls out of the hand and glues itself to the s taff. 

You can do all this in just a couple of seconds. 
Then yo u move the hand back to the menu of 

notes, res ts, sha rps, fl a ts, tie , octave raise rs, and 
time signa tures, and pick them up, one at a time, 
and deposit them on the sta ffs. 

When you are fini shed crea ting some music­
up to 1400 no tes and up to 70 measures-you 
move the hand across the screen to point at the 
picture of the little house (" Home") and press the 
KoalaPad button. The musical score on the picture 
screen scrolls to the left, back to the firs t measure­
the beginn ing of the music. Then yo u move you r 
hand to point a t the picture of the grand piano. 
Yo u p ress the bu tton , and the song you jus t 
crea ted plays-in stereo. 

This is jus t the beginning. 

Cut And Paste 
Now that yo u have created a song, you can play 
with it. By moving the hand around the screen 
and pressing the KoalaPad button, you can speed 
the music up, raise or lower the vo lume of each 
speaker, change the type of sound from regular 
to smoo th , to vibrato, to drum-like. With the push 
of a button , yo u can transpose the music to other 
keys and re play the music in each key. 

And you ca n use MCS like a word processor 
to cu t n11rl pnstc measures of mu sic. On the screen 
is a little pa ir of scissors and a pas te pot. Using 
them, yo u can cut up to nine measures out of the 
beginning part of your song and move them for­
ward or backwa rd in your song. 

This is on of the mos t exciting parts of MCS. 
As I sa id ea rlier, w hen you play your music, the 
measures fill ed with notes scroll by on the picture 
screen, from right to left. As you li sten to the notes 
you also watch them scroll by. Play ing music be­
comes an effortl ess ex perience tha t is visual as 
well as auditory. You can concentra te on hearing 
and seeing the notes, not jus t playing them . It's a 

grea t joy (to an ex-player piano like myself) not to 
have to concentrate on s tre tching your hands and 
positioning your fingers to ge t each note right. 
The computer takes ca re of these details fo r you . 

Since music now becomes a visual experience, 
yo u ca n begi n perceiving patt rns visually as well 
as by sound . And, if you like ce rta in patterns, 
yo u ca n repea t them in the music by using the 
hand and the scissors to cut the measu res in w hich 
they appear and "pas te" them in to other places 
in the music. 

When you are do ne creating yo ur own music, 
you can foo l around with it. Then you can save it 
on disk. And, if you have a printer, you can print 
out a copy of the score. 

Poppin' Hot 
Now yo u see w hy I have trouble sleeping a t night. 
You can see why I go to bed and dream about 
rainbow-colored rubber band s and dancing musi­
ca l no tes. 

Perhaps yo u ca n a lso see why the little voice 
inside my head so persis tently ke pt telling me to 
write about "computer popcorn ." The KoalaPad , 
Micro lllustmtor, and M 11sic Construction Set a re 
like popcorn . They are so much fun and tas te so 
good, once you start with them you just can ' t 
stop . © 

ATARI ®81 O™ OWNERS 
AVOID DESTRUCTION OF DATA 

DataGuard Protects Disk Drives From 

Electromagnetic Fields 


Disk drive reliability is greatly write. or other disk input/output 
Improved on ATARI 810 disk errors. or fa il to boat properly 
drives-even when located c lose from the d isk. Why void your d isk 
to a N or N monitor-with new drive worranty by a ttempting 
DataGuard in p lace.Tests show self-adjustment tha t doesn't 
an amazing 200.000% inc rease solve the problem. when you 
in d isk system reliability with ca n guarantee magnetic field 
DataGuard. protection and safely enjoy a 

You've probably encoun­ more compact computer sta ­
tered problems with programs tion by slipping DataGuard in 
tha t lose data. cause read. place in seconds? 

DataGuard shown In use with Atari 810 disk drive. 

DataGuard $19.95 plus $225 postage and handling. 
PA residents add $120 sales tax. 

Send check or money order to Beaumont Products. 
5430 Wakefield Street. Philadelphia, PA 19144 

• Alon is a regiSle<ed trodemorl< al Alon Compuler. Inc. 
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Canned 

Calculations 


Ma ny of the personal com p u te r's n-1 0 t useful 
home app li cations could a lso be wo rked out o n a 
$3 ca lculator. Why use a compu te r? 

The bes t a nswer is tha t a com p ute r does fa r 
more of the wo rk for you than a calcul ator. Once 
you teach yo ur com p uter how to so lve a problem , 
it ca n remember the method and a pply it to a 
w hole class of simila r problems. Instead of having 
to go th rough a ll th e mathematics each time, yo u 
ca n just give the compu ter the num bers (the data) 
a nd it w ill a utoma tica ll y pe rfo rm a ll th e necessa ry 
s teps on its ow n . Tha t's w hy compu te rs a re some­
times ca lled data processors. 

Le t's see wha t thi s means w ith a practical 
exa mple. Most home improvements involve the 
sa me kind of es timate: How many ga ll ons o f paint 
w ill I need to repa int the bed roo m? O r bags of 
fe rtilize r fo r th e law n, or squares of til e for the 
fl oor? To figure paint, you've first got to find out 
how man y square fee t you ' re trying to cover, th en 
decide how many square fee t a sing le ca n of pa int 
cove rs, then hmv much each ca n costs. 

Figuring squ are feet is the ha rd pa rt. The 
computer ca n ask questions, thoug h, a nd find the 
answer for nea rl y any situa ti on. Afte r th e square 
fee t a re calculated, it's easy. Ju st ask fo r coverage 
a nd cost and th e es timate is com plete. 

Valuable Techniques 
Ta ke a look a t the program . There are some inter­
es ting techniques to learn . Firs t, we wa nt the pro­
g ra m to be as ge ne ra lly useful as poss ible. It should 
be able to ca lculate a ll ki nds of home improve­
me nts. So we have the user give a na 1T1 e to the 
p roblem in line 10. Then, as a reminder, lines 30-­

70 define how to go abou t ga thering the da ta tha t 
the progra m need s to reach a so lut ion . After th e 
user has told the compute r how ma ny rec tangles 
a re in volved in the area to be painted, it guides 
him or her thro ugh the necessa ry num ber of in­
p uts. This guida nce takes p lace betwee n lines 
100-190 within a loop. 

The com pu ter cycles the user th rough the 
leng th-w idth question as many times as necessary . 
It counts up until each rectan gle has been 
accounted fo r. The variab le RECTS in line 100 
gove rns the loop . Line 190's NEXT keeps bouncing 
us back up to line 100 until the in fo rm a ti on is com­
p le te ly en tered . 

There's a conve nience feature in line 140. If 
you we re es timat ing a ty pica l bed room , it's li ke ly 
tha t two, or even a ll fo ur, of the wa lls would have 
ide ntica l measurements. Rather tha n hav ing to 
enter the same numbers over and over, you can 
just answer 0 to th e ques tion LENGTH ? and the 
com puter will skip dow n to li ne 180. Thi s is possi­
ble beca use the prev ious a nswers are calcula ted 
in line 170 a nd a rc held in the va riable LATEST. If 
we skip over this line, LATEST w ill s till be holding 
the a mount ca lcula ted fro m the previous entries. 
So, the ca lculat ion in line 180 will add the s ize of 
the prev ious recta ngle in to ou r runni ng to ta l of 
squa re fee t, SFEET. 

It's Not Algebra 
No ti ce tha t variables in computers arc handled 
somewhat di ffe re ntly tha n yo u migh t remember 
them fro m algebra class . The eq uals sign in line 
180 d oes no t ma ke this grou p of nu mbers, these 
va riables, into a n equatio n . Rather, the line is 
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Now NRI takes you inside the new 

TRS-80 Model 4 microcomputer with 

disk drive to train you at home as the 


new breed of computer specialist! 

NRI teams up with Radio Shack 


advanced technology to teach you

how to use, program and service 

state-of-the-art microcomputers ... 


It's no longer enough to be just 

a programmer or a technician. \XTt th 

microcomputers moving into the 

fabric of our lives (over I million 

of tl1eTRS-80™alone have been 

sold), interdisciplinary skills are 

demanded And NRI can prepare 

you \vim the first course of its 

kind, covering me complete 

worldof me microcomputer. 


Learn At Home 

In Your Spare Time 


With NRI training, the programmer instructor, answering questions The Catalog is Free. 

gains practical knowledge of hardware to and giving you guidance. The Training is Priceless. 

design simpler, more etrective programs. TRS-80, Model 4 plus Disk Drive Get all the details on this exciting 

And, with advanced programming skills, to Learn on and Keep course in NRJ 's free, 104 page catalog. It 

tlle technician can test and debug systems NRI training is hands-on training show~ all equipment, !es.son outlines, and 

quicklyand easily with practical experiments and demonstra­ facts on other electronics courses such as 


Only RI gives you born kinds of tions. You not only learn to program your Electronic Design, Industiial Electronics, 
training witl1 the convenience of learning computer, you learn all about it. .. how cir­ Video/Audio Servicing... 12 ditrerent career 
at home. No classroom pressure, no night cuits interact ... interface with other systems opportunities in all. 
school, no gasoline wasted. You learn at ... gain a real insight into its nature. Under Keepup with the latest teclmology as 
your convenience, at your own pace. Yet NRJ 's carefully planned training, you even you learn on the latest model of tl1e world's 

you're alway.; install a disk drive, verifying at each step most popular computer. If coupon has been 
~ backed by the NRI its operation. used, write to NRI Schools, 3939 Wisconsin 
~ staff and your You also work \vith a professional Avenue, Washington, D.C. 20016. 

4-function, 31/z digi t digital multimeter and 
the NRI Discovery Lab~ performingover 60 
separate experiments. Both microcomputer 
and equipment come as r'. - - - - - - - ­
part of your training for I ~~ \RI Schools "&ai'i!W~ Ail C"Jfl'fr COU™'S 
vou to use and keep. .llcGraw-Hill Con tmum~ :tppro'-ed undrr GI 1>111 . 
J I . Education Center 0 C:lteck for dett ils

Same Training j rj .i939 \\'1sconsmArenue 
Available With IC:J. n· , .. \\ 'ashin~lon. Dr.. 20016 

C:Olor C:Omputer • we· 11 gh·e i·ou tomorrow. 
The catalog is free.

NRI offers you the The training is priceless. D Industrial Electronics 
opportunity to train witll Please check for one free catalog only. D Basic El ec1ronics 
tlie TRS-80 Color Com- D Compu1er Electronics includin~ D Small Engine Servicing 

.llicrocompuler> D Appli:Ince Servicing 
puter as an alternative tO D Color W. Audio. and 11deo System Servicing D Aulomotire Servicing
tile Mode( 4. The same D Electronics Design Technology D Auto Air Condition ing

D Digital Electronics D Air Conditioning. Healing.
technique for getting in- D Commun iCllions Elec1ronics • Fl.CLicenses Refrigeration. & Solar Technology
Side is enhanced by using • Mobile l.B • Ai rcraft • Marine D Building Construction 
tile new NRl-developed 

Now training includes either the 'fRS.80 Model 4 (Plr:tS<' f'rilll)Computer Access Card.
Microcomputer with Disk Orh·e or TRS-80 <:olor 

Computer '1'1-ith Computer~ Card: profes­ OnlyNRI offers you a Slrl't'I 

sional UD multimeter; the NRI Discovery l.ab; and choice to fit your specific
hundreds ofdemonstrations and experiments. ( i i ~ Slate Zi ptraining needs.
(1R5-l!O is • trademark of the Radio Shack di\ision or Tundy Corp.) Accrrd ilrd hy tht' Acm'tlit i11 KCnmmi·)iot1nf llH· Natin11:1I fl nmt Study Cou ncil -
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COMMODORE 64 COMPUTER AND SOFTWARE VIC-20(more power than Apple II al halt tne price) 
(a real computer al the price of a toy) 

$99.50* 
SALE 

sag.so
WE WE 
HAVE HAVE 

THE THE 
• 170K DISK DRIVE $159.00 * BEST LOWEST • 40·80 COLUMN BOARD $59.00 
• TRACTION FRICTION PRINTER $109.00 * SERVICE PRICES • 32K RAM EXPANDER $95.00 

•COMMODORE 64 COMPUTER $99.50 
You pay only $199.50 when you order the power· 
ful 84K COMMODORE 64 COM PUTER ! LESS the 
va lue of the SPECIAL SOFTWARE COUPON we 
pack wit h your computer that allows you to 
SAVE OVE R $100 off software sale prices!! With 
only $100 of savings applied. your net computer 
cos t is $99.50! ! 

SOFTWARE BONUS PACK $29.95 
When you buy the Commodore 64 Compu ter 
from Protecto Enterprizes you qualify to pur· 
chase ONE SOFTWA RE BONUS PACK for a 
special price of S29.95!' Normal price is $49.95 
(40 programs on disk or 24 programs on 5 tapes). 

• 170K DISK DRIVE $159.00 
You pay only $259.00 when you order the 170K 
Disk Drive! LESS the va lue of the SPECIAL 
SOFTWARE COUPON we pack with your disk 
drive that al lows you to SAVE OVER $100 off 
software sale prices!! W ith only $100 of sav ings 
applied, your net disk drive cost 1sS159.00. 

it TRACTION FRICTION PRINTER $109.00 
You pay only $209.00 w hen you order the Com· 
star T/F deluxe line printer thal prints 8 1/2 x 11 
full s ize. sing le sheet, roll or fan fold paper. 
labe ls etc. 40, 66. 80, 132 columns. Impact dot 
matrix . bi-direc tional. 80 CPS. LESS the value ol 
lhe SPECIAL SOFTWARE COUPON we pack 
with your printer that allows you to SAVE OVER 
S100 off software sale prices •! With only $100 of 
savings applied your ne t prin ter cos t is only 
$109.00. 

80 COLUMN BOARD $99.00 
Now you program 80 COLUMNS on the screen 
at one time! Converls your Commodore 64 10 80 
COLUMNS when you plug in the 80 COLUMN 
EX PA NSION BOARD!! Lis t $199 SA LE $99 
PLUS-you also can get an 80 COLUMN BOARD 
WORD PROCESSOR with marl merge. termina l 
emulator. ELECTRONIC SPREAD SHEET Lisi 
S59.00 SA LE $24.95 1f purchased w i th 80 
COLUMN BOARD'' (Tape or Disk) 

80 COLUMNS IN COLOR 
EXECUTIVE WORD PROCESSOR $69.00 

Th is EXECUTIVE WORD PROCESSOR is the 
finest available for the COMMODORE 64 com· 
puter! The ULTIMATE for PROFESSIONAL Word· 
processing application! DISPLAYS 40 OR 80 
COLUMNS IN COLOR or Black and White' Sim· 
pie to operate. powerful text edi ting wi th a 250 
WORD DICTIONARY. complete cursor and in· 
Sert/delete key contro ls line and paragraph inser· 
!ion, automat ic de le t ion. centering, marg in set· 
tings and ou tput to all pr inters! Inc ludes a 
powerful mail merge. Lis t $99.00 SALE $69.00. 
20,000 WORD DICTIONARY · Lis t $24 .95 SALE 
$19.95. EXECUTIVE DATA BASE · List $89.00 
SALE $59.00. (Disk only). 

SPECIAL SOFTWARE COUPON 

We pack a SPECIAL SOFTWARE COUPON 
with every COMMODORE 64 COMPUTER· 
DISK DRIVE·PRINTER·MONITOR we sell! 
This coupon allows you to SAVE OVER 
$100 OFF SALE PRICES! $200·$300 sav· 
ings are possible! ! (example) 

PROFESSIONAL SOFTWARE 
COMMODORE 64 

N1me Lisi Si le Coupon
Exccu 11ve Word 
Processor S99 00 S69 00 S59 00 

E1t ecur ....e Data Base S8900 S59 00 $46 00 
20.000 Word 0 1c11onary S24 95 s19 95 $14 95 
Elcc 1ron1c Soreadsneet S89 00 S59 00 $46 00 
Accounl1ng Pack 
Total 5 2 

S69 00 $49 00 SJ2 00 

Word Processor 
Tape S69 00 S56 00 SJI 00 
Disk $79 95 S6J 00 $42.00 

To1a 1 Text 2 6 
Word Processor 

Tape $44 95 SJ9.00 S26 00 
Disk $49 00 $42 00 S29 00 

To ta l Label 2 6 
Taoe $24 95 $ 18 00 S12 00 
Disk S29 95 S2J 00 $ 1500 

Programmers 
He lper (Disk) S59 00 SJ9 00 S29 95 

Basic Tutor 1TaoeJ01sk l S29 95 $24 95 S IS 00 
Tyeing Teacher 

IT aoe/01sk1 S29 95 $24 95 $ 1500 
Soole Des1gner 1D 1sk ) $16 95 s14 95 $ 1000 
M ecJ1c1 nemen 1T aoe1 s19 95 s17 95 S t2 00 
W cJ ther War II (Tape) S1 9 95 Sii 95 $ 12 00 
Pr o less1onal J o y S 11 c 1o.. $24 95 s15 95 S II 00 
L19ri 1 Pe n 139 95 $1 9 95 s16 95 
Dus i Cover s 8 95 s 6 95 s 4 60 

rSee other ite ms 1n our ca talog '}
Write or call for 


Sample SPECIAL SOFTWARE COUPON! 


EXECUTIVE QUALITY 

PROFESSIONAL BUSINESS SOFTWARE 


The Cadillac of bu siness programs 

for Commodore 64 Computers 


11om List " SA LE 
Inventory Managemen t S99 00 S59 00 
Account s Rece ivable S9900 S59 00 
Accoun1 s Payable S99 00 S59 00 
Payroll S99 00 S59 00 
General Ledger S99 00 S5900 
("CO UPf" • t PRI CE S49.001 

VIC·20 COMPUTER $69.50 
Th is 25K VIC-20 computer includes a lu ll size 66 
key typewriter keyboard color and graphics keys, 
uppe r/l ower case. lull screen edi to r. 16K level II 
m1croso lt basic, sound and music. real time 
lloating point decimal. sell teaching book. can· 
nec ts lo any T V or mon 11or ' 

40·80 COLUMN BOARD $59.00 
Now you can get 40 OR 80 COLUMNS on your 
T.V or monitor at one 11me! No more ru nnin g 
out ol line space for programming and making 
columns! Just plug 1n th is Expans ion Board and 
you 1mmed1ately convert your VIC·20 compu ter 
to 40 OR 80 COLUM NS!! Lis t $129. SALE $59.00. 
You can also gel an 80 COLUM N BOARD WOR D 
PROCESSOR w1lh mail merge. term inal emu lat· 
or. ELECT RONIC SPREAD SHEET'! Lis t $59.00. 
SALE $24.95 ii purchased with 80 CO LUMN 
BOARD' (Tape or Disk) 

32K RAM EXPANDER $95.00 
Th is cartridge increases programming power 
over 8 times!! Expa nds total memory to 57K 
(57.000 by tes) . Block switches are on outside o f 
cover' Has expans ion port " Lists !or S199 (OUR 
BEST BU Y!) 

tiOK MEMORY EXPANDER $49.00 
S1xs101 - Sw itch selectab le - Reset bu!lon ­
Ribbon cable - CARDCO A mus! to get the 
most out ol your VIC·20 Computer ' 

SK RAM CARTRIDGE $39.00 
Increases prog ramming power 2 112 t imes. Ex· 
pands 101a1 memory to 33K (33.000 bytes). 
Memory block switches are on outs ide of cover' 
Includes FREE $16.95 game 

16K RAM CARTRIDGE $55.00 
Increases prog ramming power 4 times. Expands 
101a1 memory 10 41 K (41 .000 byles) . Memory 
block sw11ches are an outside cover! CARDCO 
Includes FREE S29.95 adventure game!! 

12 " GREEN SCREEN MON ITOR $99.00 
Excel lent quality GREEN PHOSPHOROUS 
VIDEO MONITOR with an11gla re. 1920 characters 
(80 characters x 24 rows). Save your TV ! a must 
for 80 colu mn word processors PLUS $9.95 !or 
VIC 20 or Commodore 64 Cab le. 

12 " AMBER SCREEN MONITOR $119.00 
Premium quality AMBER VID EO MON ITOR With 
an11g lare. (80 characte rs x 24 rows). excep tional· 
ly clear sc reen. laster scanning PLUS $9.95 !or 
VIC 20 or Commodore 64 Cable 

• LOWE ST PR ICES • 15 DAY FREE TR IAL • 90 DA Y FREE REP LACE M ENT WARRANTY 

•BEST SE RVICE IN U.S.A. • ONE DAY EXPRESS MAIL • OVER 500 PROGP '\ MS •FREE CATALOGS 

I t.dd $10.00 for shipping, handl ing and insurance. Illinois residents 
I ;>lease add 6% tax . Add $20.00 !or CANADA, PUERTO RICO. HAWAII PROTECT O 
I orders. WE DO NOT EXPORT TO OTHER COUNTRI ES. 

I Enclose Cashiers Check. Money Order or Perso nal Check . Allow 14 days ENTER p RI z Es 1WE LOV E OUR CUSTOMERS! 

I for delivery, 2 to 7 days for phone orders. 1 day express mail' Canada 
BOX 550, BARRINGTON , ILLINOIS 60010orders must be In U.S. dollars. VISA - MA STE A CARD - C 0 D 

Phone 3121382·5244 to order 
1 

http:1sS159.00


WORD PROCESSING SYSTEM $996 

(Everything you need for word processing) 

PLUS! THE n Olympia OPTION!! 

You can add the n Olympia Electronic 
Typewriter/Computer Printer for Superb Letter 
Quality correspondence and documents ! Now 
you can have the best Electronic Typewriter 
made and used by the wor ld's largest co rpora­
tions (better than IBM Se lectric) plus - a Pro­
fessional Computer Printer (two machi nes in 
one) for on ly $395.00 add it ional cost !! List 
Price $799.00. (Compet itive word process ing 
systems sell for $3000 to $5000 without the 
electronic typewr iter feature! ! !) 

Oo1ympia 

LOOK AT WHAT YOU 

GET FOR ONLY $995.00 


• 	 The powerful 84K Commodore 64 Computer! 
(More features than Apple II) 

• 	 170K Commodore 64 Disk Drive ! 
• 	 Box of 10 " Loran" Disks! 
• 	 Gemini 10X Starmicronics 10 " Carriage Delu xe 120CPS, 

Dot Bit Addressable Tractor-Frict ion Printer! 
• 	 Delu xe Cardco Printer lnterface l 
• 	 Box of Printer Paper! 
• 	 Your choice of 12 " Green Screen or Amber Screen Mon itor! 
• 	 Monitor Interface Cable! 
• 	 Executive Word Processor, 80 Columns in Color, 20,000 Word 

Customizable Dictionary, Data Base, Powerful Mail Merge! 

• 	 Special Software Coupon that allows $100 to $300 Savings Off of 
Catalog Sale Prices! 

PLUS THE n Olympia OPTIONI ! You can subs ti tute the 20 " Carriage OLYMPIA 

typewriter/printer for the GEMINI 10X printer for only $395.00 additional cost!! LIST PRICE $799.00. 


15 DAY FREE TRIAL We give you 15 days to try out these SUPER SYSTEM PACKAGES I! If it doesn't meet 
your expectations, just send it back to us prepa id and we will refund your purchase price!! 

90 DAY IMMEDIATE REPLACEMENT WARRANTY If any of the SUPER SYSTEM PACKAGE equipment or 
programs fail due to faulty workmanship or material we w ill replace it IMMEDIATELY at no charge! 

Add $50.00 for shipping and handling!! 

• - . .. . . .. . ... . .. . . ' 
- ...... .... . . l • • -

-2 ....... .... ·­- -

•LOWEST PRICES• 15 DAY FREE TRIAL• 90 DAY FREE REPLACEMENT WARRANTY 

•BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL• OVER 500 PROGRAMS• FREE CATALOGS 

WE DO NOT EX PORT TO OTH ER COUNTRIES EXCE PT 
CA NADA. 

Enclose Cash iers Check, Money Order or Personal Check. Allow 
14 days for del ivery. 2 to 7 days fo r phone orders . 1 day exp ress 
mai l' Canada orde rs must be in U.S dol lars We accep l Visa 
and Mas1erCard We ship C 0 D 

PROTECTO 

ENTERPRIZES 1WEL OVE OURCUS l OMERS1 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382-5244 to order 



FANTASTIC 
PRINTER 

SALE 
as 
low 
as 

• 15 Day Free Trial - 180 Day Immediate Replacement Warranty 


80 COLUMN THERMAL PRINTER - 60 CPS 
Bi-direct ional , dot matrix, prints 81/2" letter s ize pape r. full .80 colu mns. high 
resolution graph ics, dot bi t addressable, specia l symbols and true decenders 1 
(Centronics parallel interface) 

80 COLUMN TRACTOR-FRICTION PRINTER - 80 CPS 
Bi-directional , dot matrix, impact , prints single sheets. con t inuous feed paper. 
ad justable colu mns, 40 to 132 c haracters ! Roll paper adapter $32.95. (Serial or 
Centronics para llel interface) 

PREMIUM QUALITY 10 " CARRIAGE T/F PRINTER - 120 CPS 
Bi-di rectional , impact, 9 x 9 dot matrix with double strike for 18 x 18 dot matr ix . 
High reso lut ion bit image (120 x 144 dot matri x) underli ning back spac ing , left and 
right margin settings, true lower decenders, w i th super and sub scripts. Prints 
standard , ita l ic, block graph ic s, special characters , plus 24 of user def inable 
characters and much more ! 1 Prints sing le sheets , cont inu ous feed and roll paper1 
(Centron ics paral lel interface) 

PREMIUM QUALITY 151h" CARRIAGE PRINTER - 120 CPS 
Has all the features of the Premium Qual ity 10 " Carriage TIF Printer above plus a 
15 ''2" carriage and more powerful electron ic com ponents to handle large bus iness 
forms ! ( Cen tronics paralle l interface) 

HIGH SPEED PREMIUM QUALITY T/F 
10" PRINTER - 160 CPS 
Save printing time wit h these plus features : 160 CPS speed , 100% duty cycle, 8K 
buffer diverse character font s specia l symbol s and true decenders , ve rt ical and 
horizontal tabs. This is Red Ho t Efficiency! 11 (Seria l or Centronics paral lel interface) 

HIGH SPEED PREMIUM QUALITY 
T/F 15112" PRINTER - 160 CPS 
Has al l the features of the 10 " Carr iage high speed prin ter plus a 15'/i" carriage and 
more powerful electronics to hand le larger business forms 1 (Serial or Centron ics 
paral lel interface) 

PARALLEL PRINTER INTERFACES: (IN STOCK) 
• For VIC-20 and COMMODORE 64 $49.00 
• For all APPLE COMPUTERS $69.00 
• For ATARI 400 and 800 COMPUTERS $79.00 

NOTE: Other printer interfaces are available at computer stores' • 

LIST SALE 
$199 $149 

$399 $209 

$499 $289 

$599 $379 

$699 $499 

$799 $599 

•

WE DO NOT EXPORT TO OTH ER COUNTRIES EXCEPT 
CANADA. PROTECTO 
Enc lose Cashiers Chec k, Money Order or Personal Check . Allow 
14 days for del ivery . 2 to 7 days for phone orde rs . 1 day expre ss OVl OU R CU STOMER S1 ENTER p RI z Es 1Wl 
ma il' Canada orders musl be 1n U.S dol lars We accept Vi sa 
and MasterCard We ship C O.D BOX 550, BARRINGTON, ILLINOIS 60010 

Phone J 121382·5244 to order 



VIC20 


40·80 COLUMN BOARD 


• only s59oo O 

Now you can get 40 or 80 Columns on your T.V. or monitor at one t ime! No 
more running out of line space for programming and making columns. Just 
plug in this board and you immed iately convert yur VIC-20 computer to 40 or 
80 columns! Comes in an attractive molded case with instructions! List 
$129.00. Sale $59.00. 

FOR ONLY $24.95 you can get a 40·80 Column Board " WORD PROCESSOR" wi th mail merge 
and terminal emulator PLUS! AN ELECTRONIC SPREAD SHEET (like Visicalc) the word 
processor requ ires BK-mail merge 16K! List $59.00. Sale $39.90. *If purchased with board 
only $24.95. (Tape or Disk.) 

WE LOVE OUR CUSTOMERS! 

Now you can program 80 columns on the screen 
at one time! Converts your Commodore 64 to 80 
co i lumns when you plug in the PROTECTO 80 
Expansion Board List $199. Sale $99.00 

FOR ONLY $24.95 you can get an 80 Column Board " WORD PROCESSOR" with mail merge and 
terminal emulator PLUS! AN ELECTRQNIC SPREAD SHEET (like Vis icalc) List $59.00. Sale $39.90. 
* If purchased with board only $24.95. (Tape or Disk.) 

,-7d-;;.; :;;o:;~;-A:d~~;;;~::~A~P:;-E-;;~;;~~7;;_;- PRDTECTD
I orders WE DO NOT EXPORT TO OTHER COUNTRIES 

I Enclose cashie rs Chec k. Money Order or Personal Check Allow 14 t ENTERpRI zESI days tor delivery, 2 to 7 days tor phone orders . 1 day express mail ' I CWELOveouR cusrOMERS1 

I Canada orders must be 1n US .dollars We accepl Visa and Mas1er· ! BOX 550, BARRINGTON, ILLINOIS 60010 
t Card. We ship C.O.D. 

----------------------------- Phone 312/382·5244 to order 




assig11 i11g a va lue to th e variable SFEET. 
You read such lines from le ft to right to un ­

derstand their meaning. To put line 180 into 
words: The current amount in (the number " held 
by") the variable SFEET is now added to the cur­
rent amount in th e va riabl e LATEST. And the n 
this total i placed into th e va ri able SFEET (SFEET 
is a running total). In other words, SFEET is being 
changed in this line. Before line 180 execu tes, th e 
SFEET on the right holds th e number resulting 
from th e prev ious execution of line 180. And after 
the line executes, th e SFEET on the left is going to 
hold a larger number than it did before . The same 
thing happens to the variable PRICE in line 290. 

Lines 200--230 are p re tty s tra ightforward . 
Here, we're jus t ga thering our la s t two pieces of 
in formation: coverage a nd cost. Line 240 isn't 
necessa ry; it just clears the scree n so we can print 
out the answers on a clea n screen . 

Since SFEET has been keeping a running 
tota l of qua re fee t for us, we ca n jus t print SFEET 
in line 250 without any furt her calculations . Line 
260 calcu lates the total number of cans of paint 
you ' ll need to buy . It di vide the total number of 
square feet to b painted by how many square 
fee t each can of paint covers. The n line 270 reports 
these res ults. 

The total cost is fi gu red in line 290 by multi ­
ply ing the price of each ca n by the number of 
cans needed. This line a lso fig ures in the tax (6 
percent in this exa mple) by multiplying th e result 
of th e mathe matics within the parentheses by 
1.06. If yo ur s tate charges 4 percent, just change 
it to 1.04. 

It's important to remember that w hen you 
are performing two or more mathe matica l opera­
tions, sometimes one operation must be per­
formed before another. When yo u put som ethin g 
inside parentheses, it will be worked on firs t. We 
want the w hole result mu ltiplied by 1.06, not jus t 
AMOUNT. So, we put AMOUNT* PRJCE w ithin 
pare ntheses a nd that gets figured out before th e 
1.06 is even looked at. 

Stripping With INT 
Finally, line 300 rounds off the PR ICE to dollars 
and cents. It' s possible to get result li ke 
$12.080993 if yo u leave out the round ing off func­
tions in thi s line. How does thi s work? Imagine 
that th e computer ge ts a final result of $12.080993 
for PRICE. First it' s mul tipli ed by 100 since tha t' s 
in side the parentheses and incc multiplication is 
perform ed before addition. (When parenthes 
aren't in volved , the orde r in w hich things are 
pe rformed is My Dear Au nt Sa lly- multiplica tion , 
divis ion, add ition, sub traction.) 

Anyway, afte r *100, our 12.080993 become 
1208.0993. Nex t, .5 is added, which makes it 
1208.5993. Then the INT takes effect and I T 
120 COMPUTE! January1984 

d oesn't real ly round a ny th ing off, it ju t s trips 
away the decima l. That is, I T (5 . 9999) would 
result in 5. To make it round accurate ly, we have 
to add .5 to a number before I 1Ting it. In this 
way, if the fraction part of a numbe r were .5 or 
higher, when w add .5 we effective ly add 1 to 
the integer part of the numbe r. 5. 9999 + .5 becomes 
6.4999 and w he n that' s s tripped with INT, it's 6, 
the accurately rou nded result . 

So 1 T (1208.5993) beco1ncs 1208. Fina lly, we 
move th e d ecimal point back over two places by 
1100 for our fina l a nswer: $12.08. 

This es timating program w ill provide answers 
fo r various types of home im provements. And it 
ca n be ex tended to ask more qu estions a nd give 
more answers . O ne of the most powerfu l aspects 
of computers is th e ease w ith w hich yo u can nwd ­
ify a program like this to make it so lve a ll kinds of 
o ther problems for you. For exa mple, w hy not try 
modifying line 250 to a lso g ive yo u the results in 
square meters? (1 m ter = 3.28 1 feet.) 

Home Improvements 

10 PRINT"WHAT DO YOU NEED TO BUY? (CANS 0 
F PAINT, ROOFING TILES, ETC .)" 


20 I NPUT ITEM$ 

30 PRINT "HE NEED TO MEASURE THE AREA YOU ' 


RE GOING TO COVER ." 
40 PRI NT "THE EASIEST WAY I S TO DIV IDE THE 

AREA INTO RECTANGLES ." 
50 PRINT "FOR EXAMPLE , TO PAINT THE BEDROO 

M, YOU'LL HAVE 5 RECTANGLES:" 
60 PRINT"THE FOUR WALLS AND THE CEILING." 
70 PRINT"SO, FIRST , H0\1 MANY RECTJl.NGLES A 

RE INVOLVED IN THIS JOB " 

80 I NPUT RECTS 

90 PRINT"NOW , FOR EACH RECTANGLE , ENTER I 


TS LE NGTH AND WIDTH:" 

100 FOR I = 1 TO RECTS 

110 PR INT "{ l4 SPACES}RECTANGLE # ";I 

120 PJHNT "LENGTH" 

130 INPUT L 

140 IF L = 0 THEN 180 

150 PRINT"WIDTH" 

160 INPUT W 

170 LATEST = L * W 

180 SFEET = SFEET + LATEST 

190 NF.XT I 

200 PR INT "HOW MANY SQUARE FEET DOE S EACH 


{SPACE }O F THESE II; ITEM$ ; II COVER II 


210 INPUT COVERAGE 

220 PRINT 11 HOW MUCH DOES EACH OF THESE 11 ; I 


TEM$ ;" COST II 


230 INPUT PR I CE 

240 PRINT II ( CLR) II: REM CLEAR THE SCREEN 

250 PRINT 11 YOU ARE GOING TO BE COVERING 11 

; 


SFEET ; 11 SQUARE FEET OF AREA " 
260 AMOUNT = SFEET / COVERAGE 
270 PRINT 11 YOU WILL NEED 11 

; AMOUNT ; ITEM$ 
280 PRINT 11 TOTAL COST (INC LUDING TAX) -- $ " 

290 PRI CE ={2 SPAC ES) l . 06 * (AMOUNT * PRI 
CE) 

300 PRINT INT (PRICF. * 100+ . 5 ) / 100 © 
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MACHINE& 
ASSEMBLY&lIr'lfl []1m1J1Jfflr llni~ []lull® LANGUAGE 
PROGRAMMING"The ONLY Book Club for Microcomputerists!" 

Superior Performance! 
1539 

List $19.95 Practical Price! 1276 

List $15.95 


More programs, projects, ways to use your micro 
for home, hobby, education, and business! 

INVESTMENT 
ANALYSIS ~• 

MICROCOMPLITER 

Select 6 Books ';~ l')lill'l"':li5i 

for Only $295 (worth up to s135.10) 

1466 
List S17.95 

1637 
List $26.95 

MAKING 
MONEY 

MICROCOMPUTER 

1506 
List $13.95 

1295 
List $16.95 

~ >, 
·~. A~~ 1 
Professional'. 

Programming
:'JTecboiques 
Starting wllh the 

;llW.~~-:
" ,.,....... 

1428 
List $17.95 

Free guide to 
BASIC Statements 
&Commands 

Plus FREE For Joining----•~ 


7 very good reasons to join 
The Computer Book Club® 

• Big Savings. Save 20% to 75 '7c on books sure to increase 
your computer know-how 
·No-Risk Guarantee. All books returnable within 10 days 
without obligation at Club expense 
• Club News Bulletin. All about current selections-mains, 
alternates, extra-plus bonus otters. Comes 13 times a year 
with hundreds of up-to-the-minute ti tles you can pick from 
• "Automatic Order." Do nothing, and the Main selection will 
be shipped automatically! But . .. if you want an Alternate 
selection -or no books at all-we'll fo llow the instructions you 
give on the reply form provided with every News Bulletin. 
• Bonus Books. Immediately get a Dividend Certificate with 
every book purchased and qualify for big discounts of 60% to 
80% 
·Extra Bonuses. Take advantage of added-value promo ­
tions. plus special discounts on software, games, and more 
• Exceptional Quality. All books are first-rate publisher's edi­
tions selected by our Editorial Board and filled wi th useful, 
up-to-the-minute information 

Tri~ []umJJul~r Euu~ [)lull® I·---------------------~ 

P.O. Box 80 Blue Ridge Summit, PA 17214 I 
Please accept my membership in The Compuler Book Club~ and send the 6 volumes I 
circled below. plus my FREE copy of BASIC Statements, Commands and Functions, I 
billing me $2.95 plus shipping and handling charges. If not satisfied, Imay return the 
books within ten days without obligation and have my membership canceled. I agree I 
to purchase 3 or more books at reduced Club prices (plus shipping/handling) during I 
the next 12 months, and may resign any time thereafter. 

336 1062 11 60 1183 1195 1228 1276 1277 1295 I 
1369 1389 1394 1421 1427 1428 1449 1453 1455 1466 I 

1478 1479 1506 1539 1540 1612 1620 1633 1637 I 
Name ~~~~~~~~~~~~~~~~- · 
Phone ~---------------------~ I 
Address ~~~~~~~~~~~~~~~~ • 

City ----------------- ------ 1 
~ ~ I 
Vaile tor new members only. (Orders outside U.S. or Canada must be prepaid in International Money I 
Orders in U.S. dollars. Canada must remit in U.S. dollars.) This order subject to acceptance by The 

• Computer Book Club' CMPT-184 • 



Computers And Society 

David D Thornb rg. Associo e Editor 

Computers And The Arts 


From time to time I have used the space of this 
column to explore the use of computer technology 
in the fine arts. Because of continuing activity in 
thi s area, I want to add re s thi s issue again. 

As I look back on 1983, I feel that one of the 
more significant developments in the use of per­
sona l computers has been in the application of 
computers as tools for personal expression. 
Whether this expression i through writing (for 
which word processors a re most valuable) or in 
the visual or auditory arts, many thousands of 
computer users are finding that this technology is 
a powerful tool with which to unleash creative 
energies. 

On the surface, it may seem strange to think 
of an analytical tool such as the computer as a 
medium by which creative energies can be un­
leashed, but the reasons that computers can (and 
should) be used in this fash ion are quite clear. 

Much of the effort invo lved in the expression 
of creative ideas requires tedious work that is not 
directly related to the creative task . The unpleasant 
job of transcription, for example, can interfere 
with creative writing. 

And yet the computer bring something else 
to the creative act. Rather than being just a tool 
through which creativity can be expressed, the 
computer can be the creative medium itself. In 
this fashion the computer se rves as far nrnre than 
a simple transcription tool and is transformed 
into a tool with which totally new ideas can be 
developed and expressed. 

Genesis II 
A new book, Genesis II , by Dale Pete rson, deals 
with this very topic. Peterson acknowledges that 
a literal comparison between his book and the 
biblical account of the origins of the world is inap­
propriate . He says ins tead that while the original 
Genesis tells of a universal crea tion, his book deals 
with the creative possibilities of a tool wh ich also 
might have universal applications . The subtitle of 
his book, Creation and Recrea tion with Computers, is 

an accurate assessment of its content. The book is 
divided into four major sections involving creation 
in: light, sound, symbol, and recreation . 

I have met people who feel that it is inap­
propriate fo r an artist to use high technology. As 
Peterson point out, however, artists have always 
depended on technological advances-easels, oil­
based paints, lithography, or, in music, the highly 
technical pipe organ. His point is that the com­
puter is not going to replace other tools in the 
artist's kit , but will simply be a new tool with 
which to exp lore and develop ideas. 

There has always been a distinction between 
"machines" and "a rt"; machines are designed to 
do, and art is designed to be. As he says," ... art's 
purposes a re di sta nt, ofterr obscure, often psycho­
logical or spiritual. Whereas a machine's purposes 
are immediate, obvious, direct, and physical." 

With this starting point, Peterson traces the 
development of the use of the computer in the 
fine arts from its beginnings to the present time . 
In computer graphics, for example, he starts with 
the Whirlwind computer at MIT in the 1950s, and 
traces the work of Whitney and others who have 
explored the computer as a medium of visual 
expression. 

He identifies some characteris tics of the com­
puter that make it sufficiently different from other 
media to warrant its use by artists. Specifically, 
he observe that precision , iteration , transforma­
tion, and serendipity are four characteristics of 
computer assisted artistic expression that are 
unique to this medium. The computer's ability to 
drive a pen plotter with extraordinary precision is 
well-known, and the use of programming loops for 
repeating picture elements is also of great utility. 

Also, the fact that a computer can calculate 
"in between" images that a llow one to see a 
transformation, for example, of a butterfly into an 
ice cream cone, is of obvious va lue to an artist. 
But the most exciting aspect of computer assisted 
art is that it offers many chances for serendipitous 
events to occur. Because computers allow more 
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Lookslikea Ferrari. 

Drives like a Rolls. 
Parks likea Beetle. 

Ask your computer dealer 

to take the cover ofi a world-class disk drive. 


Theall new, 1984 lndusGT.m 
The most advanced, most handsome disk 

drive in the world. 
A fli ck of its power switch can turn an Atar i 

into a Ferrari . 
Or an App le into a Red Hot Apple. 

Looks like a Ferrari. 
The Indus GT is only 2.65" high. But under its 
front-l oad ing front end is slimlin engineering 
with a distinctive European-Gran fl air. 

Touch its LED-lit CommandPost™ function 
contro l AccuTouch™ buttons. Marvel at how 
responsive it makes every Atari or Apple home 
computer. 

Drives like a Rolls. 

Nestled into its soundproofed chass is is the 

qu ietest and most powerful disk drive power sys­

tem money can buy. At top speed, it's v irtually 

unbearabl e. Whisper quiet. 


Flat out, the GT w ill drive your Atari track-to­
track 0-39 in less than one second. Increasing 

And each GT comes w ith the excl usive 
CT OrivingSystem TM of software programs.* 
World-class word process ing is a breeze with 
the CT Estate Wore/Processor.™ And your dea ler 
wi ll describe the two add itional programs that 
allow GT owners to accelerate their computer 
driving sk i11 . • 1m 1ur1"i1 ·'' <1 .1nr1.irc1 ,.""'!'""'"'· 

A lso, the 1984 Indus GT is covered with the 
CT PortaCase.™ A sty I ish case that conveniently 
doubles as a 80-d isk storage file. 

Parks like a Beetle. 
The GT's small , sleek, condensed size makes it 
easy to park. 

And its low price makes it easy to buy. 
$449 for Atari. $329 for Apple. 
So see and test drive the incredib le new 1984 

Indus GT at your nearest 
computer dealer soon. 

The drive w ill be 
well wor th it. 

,. 
lNDUS'"' 

data transfer 400%. (Faster than any other drive. The all-new 1984 Indus GT Disk Drive. 
And as fast as any Apple disk drive.) Th e most advanced, most handsome disk drive in the world. 

For dealer iniormar ion. ca ll 1-800-33- INDUS. In C.1 l iiorni,1 . 1-800-54-INDUS . 213/ 882-9600. 

"fl 1983 Indus Sysrems. 9304 DceringAvenuP. Ch.11sworrh . CA 91311. The lndu; GT is .i product oi Indus Svsrem;. Atari is a registered trademark of Atari , Inc. Apple is ,1 

registered Ir.idem.irk of Apple Computer. Inc. 




expe rimenta tion than most media, the a rtist ca n 
remain open to some exchange between mastery 
of technique and accident. Often this leads to 
unexpected results that the artist finds quite 
fascinating. 

Sound And Symbol 
In his section on creation with sound, Peterson 
quotes the brilliant composer Edgar Varese, who 
in 1917 wrote: "I dream of instruments obedient 
to thought- and w hich, supported by a flowering 
of undreamed-of timbres-will lend themselves 
to any combination I choose to impose and will 
submit to the exigencies of my inner rhythm." 

Varese anticipated the type of freedom and 
power that modern day musicians have when a 
computer is used to help in the creation and/or 
performance of a musical score. By presenting a 
good background on the nature of computer­
synthesized music, Dale Peterson gives the reader 
a basis for a deeper appreciation of the new musi­
cal ideas that are being developed with the aid of 
the computer. 

Creation with symbol implies (more or less) 
creation with the wri tten word. While not spending 
much time on topics as obvious as the use of word 
processors, Peterson instead focuses on the use 
of computers to create "computer generated" 

LOOK WHAT WE HAVE FOR 
YOUR ATARI®HOME COMPUTER 
~.' Ote [}~ Dr•\C !Of ~ov money In lact w1tn ·ne Asira 1620 ~oo get rwo SCDt'fO Ols'o. Orves 101 tnt :>nee ot one Trie 
;\St1a 1 1s ~ngi""' Dou:ile nens;y 1so1""a1c scec1aoe1ar'IQ como-ere1 WT' 1.ni,. "w' A.1a 11 Cos er OSA • Dos 
When \jM'd ii!> OoJt!i.' De'l!.-t) • .\!tt•a 1620 ria..s ' - e capacl'.• as f01.i1 AJ;w 810' [} 01\es 

The ASTRA 1620 DOUBLE 
DENSITY - DOUBLE DISK ,~ASTRA 
DRIVE HAS A SUGGESTED ~""- SYSTEMSI LIST PRICE. OF $595.00. 

5230 CLARK AVENUE • LAKEWOOD . CA 90712 • PHONE : (213) 804- 1475 

poetry and prose. It is fascinating to see and read 
some of the results in this area , and it is important 
to understand that when a computer ge nerates 
poetry, it does so because the human poet pro­
grammed it to do so. Nonetheless, th results of 
these programs are somewhat unpredictable and 
some of them are even very interesting. 

The work of Scott Kim, author of the beautiful 
book In vers io11s (Byte/McGraw-Hill), is also pre· 
sented in this chapter. Scott is a ca lligrapher who 
delights in writing words in such a sty li zed man­
ner that they read the same way when turned 
upside down, or when viewed in a mirror . His 
creation of word-specific alphabets that allow 
words to be written thi way is aided by computer 
technology . Peterson acknow ledges that Kim's 
work might a lso fit well in his section on graphics, 
and herein lies an important message. 

The computer artist is not that easy to 
categorize. Rather than being limited to vi ual 
expression, for example, the artist has a ll the ex­
pressive capabilities of the computer at hi or her 
disposal. The use of graphics (and animation) 
and sound, and text, can all appear in a new syn­
thesis of art that defies categorization. 

It is thi combination that I think rea ll y shows 
the power of the computer as a creative tool. Th is 
is certainly true in some modern computer-based 
games, and is touched on in the section on "crea­
tion in recreation." 

Creative Possibilities 
The computer as a game tool dates back to the 
early days of computing. I was delighted to read, 
for example, that Charles Babbage (who proposed 
the development of the Ana lytica l Engine, a 
mechanical computer designed in the 1800s) 
suggested that the machine be programmed to 
play "tit tat to" and be set up to operate by having 
the player insert coins for each game. The concept 
of the coin-operated computer game predates the 
ac tual appearance of such games by over 100 years. 

As a beautifully written book on a fascinating 
topic, Genesis II deserves a wide audience. By 
providing a brief history of the use of computers 
in the fine arts, it can serve as a springboa rd to 
future work in this area . 

While Ge11es is II focuses on the pioneers who 
used large computer systems to do their work, I 
continue to be exci ted by the prospect that signifi­
cant conh·ibutions to the use of computers in the 
arts will come from those of us who use personal 
computers. The fact that these machines are so 
widely accessible guarantees that they can be 
used by artists who wou ld otherwise not have 
access to computer technology. · 

Next month we will explo re two ways that 
the personal computer can be your tool for creative 
exploration. © 
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Questions Beginners Ask 

Tom R lolf 111. Fea tures Editor 

Are you tlzinking about buying a computer for tlzc fi rst 
ti111e, but don't know muclz al1out computers? Or 111aybe 
you just purclzascd a co111puter and arc still a bit lmffled. 
Eaclz 111antlz i11 tlzis colu11111, COMP TE! wi/l 1111swer 
some q11estia11s co111111only aski:d by beg i1111ers. 

Note ta readers: In the September 1983 "Questions 
Beginne rs Ask," I answered a question about 
why some computers ha ve numeric keypads 
while others don't. I also noted that computer 
and calculator keypads are arranged exactly the 
opposite of Touch-Tone telephone keypads: Com­
puters and calculators arrange the keys in de­
scending numerical order, s tarting at the upper 
right and ending at the lower left, while telephone 
keys are just the reverse . I invited any readers 
who knew why to share the information. 

Over the las t cmiple of months I've received 
several answers-some of them contradictory. 
Interestingly, people seem to be divided into two 
camps on the subject. Therefore, in thi s month's 
column, I'll let the readers provide the answers. 
Here are sa mples: 

Keypads 011 telephones and calculators, computers, etc., 
differ because an experienced bookkeeper and/or keypad 
opemtor would drive the telephone ca111pany "strniglit 
11p tlze wal/"-the new equipment of today 111ight handle 
the speed, but eq11 ipment prior to (?) 1981 just wouldn't 
work-so we slowed the/II down l1y reversing the 
n11111l1ers. 

J-lnrn; Allsta11 
Old Telepho11e111111i (27 yrs.) 

When push-button phones were first available, the dif­
ference between calculator keyboards and telephone 
push buttons was commented 011 i11 sevcml places. The 
expln11ntio11 then was that n skilled cairnla tor opemtor 
could enter 1111111bers faster titan the te/eplto11e equip111e11t 
could respond. I can't quote n source. 

Bob Strickland 

When push-button telephones came out, the keypad 
was arm11ged differently because the letters which share 
keys wit/1the1111111bers Iuottld be arranged i11 nconfusing 
pattern if the adding machine standard had been followed 
(try i111ngini11g the telephone letters on n cnlrnlator 
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keypad so111eti111e to see this effect). Calrnlator 1111d co111 ­
puter 11ran11fnct urers followed tl1e adding 111nchine stand­
ard, tlwir products being closely rc/ntt'd i11 use to adding 
111aclti11es . Titus we lznve two keypad standards. 

Rod S111ith 

/-lert' i11 llli11ois, our pho11t' co111pa11y includes n 111011thly 
11ewslctler with each bill, en titled "Tdebriefs ." It just 
so hnppe11s that the August issue has a feat ure 011 the 
difference, entitled "It Adds Up: Touch-Tone 811tto11s 
Are 'Letter-Perfect' ." The article goes on to explain 
that people still question the differe11ce 19 years after 
the i11trod11ctio11 of To11cl1-To11e seruice. They explain 
that despite the ideas of 1111111y people, having iden tical 
keypads would not reduce wrong 11u111bers . 

The arrangement of Touch-Tone pads allows for 
the alphabet to /1e in proper order from top to bottom. 
Also, the arrangement was decided upon by the engi­
neers at Bell Labs only after careful co11sidemtio11 and 
experimentation . Sixteen different nrrn11ge111e11ts were 
tested. The results showed that even bookkeepers who 
constn11tly use cnlrnlntors could "dial" en/ls faster with 
the present Touch-Tone keypads. 

Interestingly, ITT [Inte rnational Telephone & 
Telegraph] is introducing a 11cw style of phone which 
!ins n linear keypnd-{1 single row fro 111 left to rig/it! 

Robert M. Barn 

I think tire enclosed article fro 111 n 111onthly publication 
of Illinois Bell Telephone Co111pnny will at least explain 
the telephone co111pnny's logic in using their rnrrent 
con fig urn tion 011 Touch-Tone phones. 

William R. Kunkel 

Since two readers cited the article in Illinois 
Bell's "Telebriefs," I'll quote from it briefly: "If 
Touch-Tone dials followed the same pattern as 
the face of a calculator, the telephone alphabet 
would begin with 'PRS' and end with 'DEF'-not 
an ideal arrangement for most people. There's 
another reason ... engineers at Bell Laboratories 
tested 16 different button arrangements. The re­
sult? Even bookkeepers, for whom calculators are 
everyday tools of the trade, found they could dial 
calls faster and more accurately with the buttons 
arranged as they are now." 

So there you have it-two exactly opposite 



PractiCalc 20N:j: and PractiCalc PlusN :t: : 
Complete electronic spreadsheets that 
turn the Commodore VIC-20 into a busi­
ness computer. ($39.95~ TD and $49.95* 
TD, respectively.) 
PractiCalc 64N: The computer spread­
sheet for the Commodore 64 with over 20 
mathematical functions and the ability to 
graph, sort, and search for entries. 
($49.95* TD) 
PS: The Programmable Spreadsheer : 
Finally, a computer spreadsheet which 
can handle the most complicated opera­
tions within the structure of a spreadsheet 
- since you can program it with BASIC. 
Available for the Commodore 64 ($79.95 D) 
& Apple lie ($79.95 0). 
Rabbit Base N :j: : A data-file manager for the 
Commodore VIC-20 with simple screen 
instructions for efficient use. ($29.95 T) 
Inventory 64N: A smart inventory-tracking 
system for the Commodore 64 that handles 
650 parts. ($39.95 D) 

C-64 Analyst: A diagnostic program which 
tests the Commodore 64 and its periph­
erals to detect hardware defects. An 
invaluable tool for C-64 users! ($1 9.95 D) 

t SK RAM required - i 16K RAM required 
• Price given for tape version. Disk version slightly higher 
T Available on tape - D Available on disk 
Prices shown are manufacturer's retail prices . 

Total HealthN : For fitness and health 
enthusiasts, a program which monitors and 
encourages proper nutrition. (For the 
Commodore VIC-20; $24.95 T and C-64 
$29.95 D) 

AND LEARN FROM ... 
Math DuelN: Amath program forages 5-12 
that combines classroom learning with 
gameroom fun! Available for the 
Commodore VIC-20. ($19.95 T) 

SprintyperN : A typing tutorial for the 
Commodore VIC-20 that encourages 
speed and accuracy in both the novice 
and experienced typist. ($19.95 T) 
Tiny TutorN: A pre-schooler program with 
fun graphics and sound to teach simple 
math. ($19.95 T) 
ComposerN: A simple music composition 
program for the Commodore VIC-20 that 
teaches musical notation and allows 
'melodies' to be saved to tape for later 
recall. ($19.95 T) ' 

~~COMPUTER 
••SOFTWARE 

~91' ASSOCIATES 

50 Teed Drive, Rcmdolph, 
Massachusetts 02368 

AND PLAY WITH ... 
Zeppelin RescueN : An intelligent rescue 
game for the Commodore 64 with arcade­
like graphics and the greatest challenge 
for those with persistence &skill. ($24.95 D) 
SkrambleN: You're lost in enemy territory. 
But before leaving for home, you can play 
havoc with their airfields and oil supply. 
Are you ready for the challenge? (For the 
Commodore VIC-20; $19.95 T) 
Barrel JumperN t : For the Commodore 
VIC-20, this game confronts you with a 
pyramid of steel girders. The present King 
of the Hill is an angry ape who's hurling 
barrels at you. Step lively! ($19.95 T) 

See your local dealer for CSA programs or 
order directly by calling toll-free: 

1-800-343-1078 

For more information about these and 
many other programs for your home 
computer, write to CSA. 

Programmers with programs to market are 
encouraged to send copies for review to 
CSA. 

Dealer & distributor inquiries are welcomed by: 

Micro Software lntemationiM Inc 
The Silk Mill 44 Oak Street 

Newton Upper Falls, Massachusetts 02164 



explana tions as to why computer and tele phone 
key pads a re exactly opposite. One ca mp contend 
the phone company tried to slow down key pad 
typists, w hile the other side (including a phone 
company itself) cla in1s tha t a lphabetic orde r was 
the deciding fac tor, a nd tha t key pad ty pis ts e1 ren' t 
slowed down a t a ll. 

Who to believe? It's conceiva ble that both 
sides are right. Maybe the original push-button 
equipment rea ll y couldn ' t handle fa s t e ntry by 
bookkeepe rs, but tod e1 y the phone co mpany 
doesn ' t wa nt to e1 dmit that it based its deci ion on 
obsolete equipment. O r, ma ybe Bell rea lly did 
object to a backward alphabet-although the le t­
ters are ra rely used w hen dialing phone ca ll s . 

In any case, is it real ly true, as Illinois Be ll 
says, that even bookkeepers ca n dial ca lls "fas te r 
and more accura te ly" with telepho ne-s tyle pads? 
Personally, I have trouble switching back a nd 
fo rth between the ubtle differences of Ata ri a nd 
Commodore compute r keyboa rds . On the o the r 
hand , I've hea rd tha t many ex perienced touch­
typists have no p roblems ada p ting to the radica l 
changes of Dvorak typewriter keyboards. 

Anyway, pretty soon the w hole ques ti o n w ill 
become moot w hen machines are no longer mute . 
lf voice-syn the is and voice-recognition tech­
nology keeps ad va ncing, someday we might do 

VIC® 20 OWNERS 

Fulf i l l the .. expansion needs 
of you r compu ter 
wi th th e 

::­
::­

RAM-SLOT ~/ MACHINE 

Th is ve rs at ile me mo ry and s lo t ex pa ns ion pe ripheral 
fo r the Co mm odo re Vic-20 Co m put e r con s is ts of a 
p lug·in cartr idge with up to 24KByt es of low power 
CMOS RAM and 3 ad dit iona l expans io n s lo ts for 
ROM , RAM and 1/0 . The ca rtridg e a lso inc lude s a re ­
set butto n (e lim ina tes us ing t he power-on sw itc h) 
and an a uto s ta rt ROM se lec l ion sw itch. 

#RSM·8K, BK RAM + 3 sl o ts . .. .. . . S 84.50 
#RSM ·16K, 16K RAM + 3 sl o ts . .. . S 99.50 
#RSM-24K , 24K RAM + 3 slots .... $119.50 

We accept checks . mo ney order, Visa/Mastercard. Add 
$2.50 for sh ipp ing , an addi tional $2.50 for COD. Mich­
igan residents add 4% sales tax. Personal checks­
allow 10 days to c lear. TrademarkofCommodoreT 

~ELECTRON ICS DESIGN CORPORATION 
3990 Va rsity Dr ive • Ann Arbo r. Ml 481 04 • (31 3)973- 6266 

away w ith keyboards and keypads altogethe r. © 

COMMODORE £.f. $18995• 	 0IvmDI•c asIesNEW ROYAL 64K ALPHATRONIC Computeru-. CP/M, color graphics, 3 video outputs-COMMODORE 64 compuu•- '"'' s1s9 .95• 	 RGB for hi res 80 col color displays 
•wht n purc hu.•d Wllh 1ny of the w lhr H pat kl t U . - "<... · COmpOSite yjdeO :USe With any regular 
COMMODORE 64 s1 19.95 1·· monitor; modulated Rf for use with your TV. 

with the purchu t of c 
, 1541 Oi•k o.... S299 .95 Centronic printer port, 40/80 col display, SERVIN Gvou ~~ 
1 1525E ~~·t; o R ~~: ::~ KC std audio cass. port RE:5695.00 Your cost: SIN CE 1947 'V•,, ., _ • / 

5489 95
COMMODORE 64 5119 .95 	 Optional 320 5Y." disk drive , 5379.95 · r.1.. 67)4 17 Toll·F... Phon• Ord m : 

1 ~~~h1 th• P~i~~~:,~~ S2 9s.gs Tl COMPACT CO p TEA CC-40 Toll.free ,,,, CA I 800-252 -2153 800-42 1 8045 lou1 of CA) 
1 1701 14 .. cotor mo tutor 5299.95 Mo n idvinctd pomb~ t 1~1 in you r b n ifu~tn/v s19995 0 1dtr Onk s o ptn 6 dilys I wttk ' 7:00 AM to 6:00 PM Mon 5'1 

All FOR $789 .85 Will perform u\oll t ll n 1ht s·1000 un11 ! P.O. Box 74545 216 So. 0 xfou1 Avt . Los Angelo, CA 90004 
COMMODORE 64 S189 .9S ~---- Ont wt of A b1t1tt10 " 200 houn of oper1tion !,ppxl Phont : (2131739 ·1130 Cablt · "0 l YAAV " LSA 

with t he pur chase of COMMODORE VIC ·20 HX·l DOO Pl' 1n1tt /plotu r S179 .95 ~ • ~------
1541 Disk Dr iv1 $299 .95 1 • w11h 1h1 pu rchu.t of HX·2000 W1f1n 1p1 (d 1g1t .11 I u pe drive) $12 4.95 OISKEY-TES In packs of 10 VISA . • . "t;~~ou to 11
1526 	 F1u pr inltr ·includti S349.9S 1 D11U1t11 p1 ogr1m reco rder $69.95 RS-232 ln1trflc1 89.95 Memoiu S'I. " SS /DO S24 .85 · 1,~1 Corp ';;;~'~:7., , ~~C: 
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1525E Pr inttr /dirtc l con ntct ra 64 269 .95 

1626 Pt inttr /dim:t conntct 10 64 339.95 
 Di1blo 620 Lener qu1li ry , 2S cps s 999.95 

1701 14" color m.:>n itor 289.95 
 Oi1blo 620 Lener qu1li1y, 40 cps 1799.95 =c~ -p~~~·;~-;:~·;~NEC 8023A 100 cps withuocto• 499.951530 01 tu1n 1: progr1m 11corder 79.95 

Tnnsta r Colo r prin ter, 30 shade\ , 50 CP\ 499.95 

1650 Modem. ntw-1uto . dia l/Jnswu 109.95 

1600 Ttltphon t modtm fo, VIC -20 /Com. 64 69.95 

424.95 g~ :~:!: :~: ~:fs~i,~~ ~:~ :~:. ~ ;·.~ ~~:~1/1~~~ : 0, 664.95So ltwJre for Co mm odo re 64 & VIC ·20 11 dl\co unt• CJ ll ui• sggss~ HP·7~ Han~~eS~~~~
Ok id1t1 92P 160 cps, gn ph1C\. b1·dutt11on1I 539.95
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• Z·llO ca rd For Commodort 64 $269.95 ~t~irdG~,;,!~ 1omg ~::: r~~t~~tt':,'~~~,,~c~ , c ~~~'. qua 1i iv 369.95 You P•lY u1 S 149.95' HP-11 C Scitnt ific a le 76.90
• 80 co lumn e.ud f o1 Commodore 64 169.95 Sur Gtmin115 100 cps, 15" , 136 col , 2.J K bufh r 411 9.95 HP·12C Fin•ncial ale 99.95• 40 co lumn card For VI C-20 99 .95 Zenith 12" green mon 1ton. good 11so lu11o n 99.95 ~~~;~~;~ ,~1.pe nuon bo1. S~~~~~ HP·lSC Scientif ic calc 99 .95• 40 column ca rd w/8K mtm bu1IHn lor VIC·20 139.9S S1nvo 15·· blw mo n11or, high rrs·be low con ' 169.95 Dl\k controlllf cJr d 199:95 HP·16C Prog. see sc itn . nk: 99 .95• Video Pi ck 64k f or VI C·20 329.95 

IDS Modt l 410 	 529.95 Exp.ansion Sys. d1\k don 319..9 5 HP-97 Prag. scien. w/pr int 595 .00 
produco - Word M.n11r /word pro ctn1 n; softw1n, 
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cruncher, R5·232 hard disk available & more! ~ Rec1eation- and more 
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LET US ANAL¥ZE YOUR RETURN 

BEFORE THE I.R.S. DOES IT FOR YOU... 


i(llttwduci(llQ . 
========THE========= 

TAX CONSULTANT™ 
(FOR ATARI 400 I 800 AND THE COMMODORE 64 COMPUTERS) 

NOW YOU CAN HAVE COMPLETE 

TAX PREPARATION AT HOME! 


and your return will be closely checked and analyzed before the I.R.S. 
TM 

ever sees it! THE TAX CONSULTANT is a sophisticated yet very friend­
ly program for the novice user. THE TAX CONSULTANT™will help you to 
calculate, prepare and print your return. But then, at your request, THE 
TAX CONSULTANT

TM 
will check your return very closely and issue an 

itemized print-out indicating those items that in its judgment may be 
questioned. No other tax preparation package oHers this feature! 

•Features ­ ----------------, 
• On-screen Prompts Mail O rders to: Morbius SoftwCD'e Co .. Inc. 

Dept. CP. P.O. Box 1702• Continuous tax/refund readout 
Vacaville. CA 95696 

•Fast, 100% machine language 
•All required I.R .S . forms included 

Name ------- --- ­
• Easy to follow tutorial in manual 

Address _____ _ ----­• Prints all necessary forms 
• Multi-color screens 	 City.State -·-- ___ 

• Inexpensive updates 
0 CHECK/ MONEYORDER ZIP ----·­

0 VISA interbank H(MC)cpQugf 
0 MASTERCARD Expues 

A TAX PLANNING MODULE THAT, 
Card No. __

WHEN USED WITH THE ANALYSIS 
Signature ___MODULE, WILL PROVIDE YOU 

WITH A YEAR-ROUND TOOL TO 	 Price $95 .00 plus $4 .00 shipping and handl ing . CaliJ . residents 
add 6% sales ta.x. Please a llow two weeks fo r checks to clea r. PLOT YOUR TAX STRATEGIES 	 System Requirements: A tan 400/800 with 48K &. one disk drive ; 
Commodore 64 with one disk dnve . Printer recommended .Dealer inquiries welcome! ATARI 4001800 i. a trademark of At.an , lnc 
Commodore 64 11 a trademark ol Commodore Electroruc1, Ltd 

Information 	 THE TAX CONSUU'ANT ia • tr• dem•rk of GMG Meoc1At" 

(707) 422-9591 L-------- ----- -­
~1\ 

~~fS.4· \-~ MASTERCARD/VISA CALL TOLlrFREE! 

~ ------·- \ . -~ - CALIF 1-800-821-6771NATION 1-800-821-6770 
' .::c- Telephone operators standing by Mon .-Fri. 8 am to 5 pm, Saturdays 9 am to 1 pm, PST 
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FRIENDS OF THE TURTLE 

D v1 D Thornbur .Associot Editor 

The Demons Of Atari Logo 

It is amazing, w hen one thinks about it, that w ithin 
a very short time Logo has gone from a university ­
based research language to one of the most af­
fordable and powerful programming languages 
ever to appear on personal computers. 

What is even more exciting are the evidences 
of dynamic growth and developn1ent in Logo as 
new versions appea r in the ma rketplace. Among 
the most powerful implementatio ns of Logo ever 
to appear on an eight-bit computer is Atari Logo, 
developed by Atari and LCSI. In addition to 
hav ing all the list-processi ng capability and turtle 
g rap hics that Logo is known fo r, Atari Logo also 
supports multiple turtles (four) and animation. 
From a graphics perspective, the excellence of this 
version derives from the fact that (using gra phics 
m od e 7) Atari computers can display any of 128 
combinations of hue and luminance . Even with 
only four colors on the screen at a time, this ability 
to choose and change colors, even after they have 
been painted on the screen, gives the computer 
artis t a fl exibility and freedom lacking in other 
systems. 

The WHEN Demon 
But, when I was writing my book on Atari Logo 
(Computer Art and Animation-A User's Guide to 
A tari Logo, Addison-Wesley, Spring, 1984), the 
fea ture that struck me as being most powerful 
was the WHEN d emon. 

A WHEN demon is a special Logo object that 
continuously monitors the computer, wa iting for 
any of 21 special events to occur. Whenever one 
of these events takes place, the "demon" as­
sociated with that event executes its own set of 
Logo instructions no matter what other instruc­

tions or proced ures are being used at the time. 
When these d emon ins tructions or procedures 
are finished (and the WHEN condition is no longer 
sa tisfied) , Logo goes back to w ha tever it was doing 
before the demon procedures were used . The 
best way to understand the power and utility of 
the WHE d emon is to see it in use . 

A com mon starting point fo r experimenting 
with animation is to create a sequence that shows a 
bouncing ball. By using a WHEN demon, you can 
easily write a procedure that has a ball bounce from 
wa ll s nea r the bottom and top of the screen and 
have the ball look "squashed" as it hits the wa lls. 

First, we need two ball shapes-one for a 
round ball and one for a squashed ball. These 
shapes ·can be defined in Atari Logo as two of the 
15 user-definable shapes ava ilable at any one time. 
We will ass ign shape 1 to the round ball and shape 
2 to the squashed one . The easiest way to crea te 
shapes in Atari Logo is with the EDSH command 
that gives yo u access to the graphic shape editor. 
By moving the cursor to the appropriate places on 
the screen and pressing the space bar, you can 
build any shape you want in the available grid. 

. •• • • -•• 

l!I • 

•E •• 

llil ••••••• 

......... 

all • 

••••••l!I• 
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Turtle Collisions 
Next, ente r the foll owing procedure: 

TO BOUNCE 
cs 
WHEN 0 [SETSH 2 WAIT 5 SETSP - SPEED WAIT 

10SETSH1) 
PU HT SETPOS I -100 100) PD 
SETH 90 FD 200 
PU SETPOS [ -100 - 601 PD 
FD 200 
PU SETH 0 SETPOS 10 DI 
SETSH 1 ST 
SETSP-30 
END 

Before using this procedure we w ill explain 
how it works . The firs t line that might appea r 
cryp tic is: 

WHEN 0 IS ETS H 2 WAIT 5 SETSP -SPEE D WAIT 
10SETSH11 

The WHEN command is followed by a number 
and a lis t of ins tructions. The number refers to a 
condition (shown in the table). Whenever this 
condition is sa tisfi ed , the lis t of instructions is 
executed . As you can see from the table, condition 
0 will occur whenever turtle 0 collides w ith a line 
drawn by pen 0. So, w henever our defa ult turtle 
touches a line draw n with the default pen, the 
WHEN demon w ill execute the lis t of commands 
shown, no matter what other commands or pro­
cedures Logo may be executing at the time. The 
commands we have chosen replace the ro und ball 
with the squashed one fo r a short time, and then 
reverse the direction of the turtle motion by 
changin g its speed (given by the Logo functi on 
SPEED) to its nega ti ve va lue. 

WHEN demons must be crea ted while the 
computer is in either the split screen o r full screen 
mode . Once a demon is crea ted it remains active 
until you return it to its inactive state or clea r the 
screen with the CS command . To return a demon 
to an inactive s ta te you jus t enter, fo r example, 

WH EN 0( I 

Automatic Bounce 
The next six lines o f the BOUNCE procedure draw 
horizontal border lines a t the top and bottom of 
the screen with pen 0 and place turtl e 0 (with the 
round ball shape) i!1 the center of the screen . 

• 


WHEN Demon Condition Table 
Condition 

Number Detects When 


0 turtle 0 touches a line drawn with pen 0 
1 turtle 0 touches a line drawn with pen 1 
2 turtle 0 touches a line drawn with pen 2 
3 button on joystick is pressed 
4 turtle 1 touches a line drawn with pen 0 
5 turtle 1 touches a line drawn with pen 1 
6 turtle 1 touches a line drawn with pen 2 
7 each second has elapsed 
8 tur.tle 2 touches a line drawn with pen 0 
9 turtle 2 touches a line drawn with pen 1 

10 turtle 2 touches a line drawn with pen 2 
11 not used 
12 turtle 3 touches a line drawn with pen 0 
13 turtle 3 touches a line drawn with pen 1 
14 turtle 3 touches a line drawn with pen 2 
15 joystick position is changed 
16 turtle 3 touches turtle 0 
17 turtle 3 touches turtle 1 
18 turtle 3 touches turtle 2 
19 turtle 0 touches turtle 1 
20 turtle 0 touches turtle 2 
21 turtle 1 touches turtle 2 

The comma nd 

SETSP -30 

starts the ba ll moving down toward s the bottom 
line. When the ball reaches the bottom, it takes 
on the squashed appearance and s tarts back up 
the screen. 

The squas hed ball quickly restores itself to its 
round shape as it moves up: 

• 


When the ball hits the top line, it ge ts 
squashed aga in and s tarts back down to repeat 
the process forever. 
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To see how automatic the process is, press the 
BREAK key to stop the procedure. It w ill keep on 
going by itself until you type something like CS. 

WHEN demons allow you to do all sorts of 
interesting things as your tu rtles collide with lines 
or wi th each other, and can fo rm the heart of many 
spectacular animation projects. 

The experience of writing procedures that 
use this powerful fea ture is one of the more re­
wa rding benefi ts of using Atari Logo. © 

COMPUTE! Books 


~TDK 

flexible disks 

Call Free (800) 235-4137 for prices and 
information. Dealer inquiries invited. 
C.O.D. and charge cards accepted. 

-.;-----. -/] 

.qy 8 PACIFIC ­@) EXCHANGES v~· 
0 -100 Foo thill Bl vd . 

San Lui> Obi>po. CA 
9:l40 1 (In Cal call 
(805) 543-1037) 

DUST 

COVERS 


For Personal Computers, 
Peripherals, Game Units­
Protective, Long- Last ing 
Vinyl Resists Both Dust 
and Liquids. 

- CHOICE OF COLORS -

Amdek IBM PC 
App le Mattel 
Atari Rana Systems 
BMC Sanyo 
Com modore Star Micronics 
Coleco Tl 99/ 4 
Epsom TRS 80 
Fran klin Ace PLUS OTHERS 

GRO UP/ VOLUME DISCOU N TS 
A VA ILAB LE 

FOR FREE BROCHURE WRITE: 

ENCHANTED FOREST 

P.O. Box 5 26 1 


Newport Beach, CA 92662 

(1129 W. Balboa Blvd.) 


Dealer Inquiries Invited 

Not Just Another 
Summer Camp. 

Learning is part of the fun. 
• Coe d. ages 10-16 • 2. 4, o r 7 wee k 


sessions • Conve ni ent locations 

• With o r without compute r ski lls 


• Tradi tional camp activiti es 

• Profess iona l Ca mp Directo rs 


)1\.. 

ATARI 

COMPUTER CAMPS 
~ A warner Commumca11ons Comoany 

CALL TOLL FREE 800/847-4180 
For mon• information ;md a free. color brocl11JrL', \\Tile 
to 40 Ens! 3·1th Strccl, DcpLIT. New )ork. N.Y. 10016 
(pll'ase im:ludL' age and phone number). Oulside U.S. 
or in New York State. call co llect 212'889-5200 . .' ta ll 
applic:anls should apply in writing:. 

CASSETTES ! ! ! 

FOR YOUR COMPUTER 


DIGITAL 

• Computer Grade • Wide Dynamic Ran ge 
• 100 % Error Free • 5 Screw Housing 
• Fully Guaranteed • Carefully Packed 

All Prices Include U. S. Shipping 
·Phone Orders Add $2. 50 C. O. D. Fee · 

COMPUTER TAPE PRICES 

Length 25LOT 100LOT 1000 LOT 

C-5 .45,11 .25 .35 35.00 30,300.00 

C-10 .50 12.50 .35 35.00 30 300.00 

C-20 .55113.75 .40 40.00 351350.00 

BAS F DPS Tapes Add .05 Cents Per Tape 

- Custom Leng ths Available ­
.. . W rite For Vo lume Prices . .. 


- Norelco Cassette Cases and Labels ­
Iwith Cassette Orders Only I 


12-249 Cases .20 Ea 250 - . 13 Ea. 

1 2 Labels for .20 120 for 1. 70 


1000 Pinfeed Labels 14.50 


SEND MONEY ORDERS OR CHECKS TO: 

CASS-A-TAPES 
Box 8123-C 


Kansas City, MO 64112 

8 16-444-4651 




-----A High·Res Pen----­

At A Low-Res Price! 


Our NEW Edumate 
Light Pen™ is revolution· 
izing the world of com· 
puter graphics. Before the 
Edumate, hi-resolution 
light pens cost in excess 
of $100.00. Now for $29.95 
you can accurately draw 
on your TV or monitor, 
play games or utilize edu· 
cational programs. 

Each Edumate Light 
PenTM comes with FREE 
programs• including a 
draw routine, games and 
a disk utility that allows 
you to enter information 
into the computer with 
just a touch of your pen. 
Our entire line of Play· 
ground Software™, a fun· 
filled educational series 
for kids is light pen com· 
patible. 

It's EASY to use; just 
connect the light pen to 
your computer's joystick 
port and load the soft· 
ware. Within seconds 
you'll be able to use your 
computer by simply 
touching the screen! 

The Edumate Light 
Pen™ is ideal for pre· 
schoolers, artists, engi· 
neers, educators, and all 
computer enthusiasts 
seeking a quick and easy 
way to interact with their 
computer. 

• 5 	 pro~rams for Atari 400/ 
800 M computers 

• 4 	 programs for Vic 20™ 
computers 

• 3 	profilams for Commodore 
64 c.omputers 

Enjoy the world of com· 
puter graphics with the 
Edumate Light Pen™ ­
It's still the right pen at the 
right price - only better. 

For Atari 400/800/1200®, 
Commodore 64®, Vic 20® 

Prices subject to change without notice. See your local dealer or order direct. New catalog available. f 
Add $3.00 for postage and handling. Cred it card orders call toll tree: 1.aoo.334.soFT d uturehouse 
P.O. Box 3470, Dept. C, Chapel Hill , NC 27514 919-967-0861 
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Commodore 
EXBASIC 
LEVEL II 
Louis F. ander 

EXBASIC LEVEL II is a plug-in 
cartridge that adds to the built-in 
capabilities of PET, CBM, VIC­
20, and Commodore 64 com­
puters. The ve rsion tested is for 
the PET, and con ists of two 
plug-in ROMs rather than a car­
tridge. In all , EXBASIC LEVEL II 
adds over 80 new commands, 
sta tements, and function s to the 
computer's built-in BASIC. The 
extended BASIC it provides is 
similar to Radio Shack's TRS-80 
LEVEL II BASIC, and many TRS­
80 program should run on a n 
EXBAS IC II-equipped compu ter 
w ith litt le o r no translation. 

The table lists the new com­
mand which EXBASIC II pro­
v ides, along w ith a brief exp la­
nation of each. They are of three 
distinct types-programmer's 
aids, improvements to existing 
BASIC sta tements, and com­
pletely new statements and 
commands. 

The programmer's aids are 
numerous and powerfu l and are 
more than sa ti sfactory fo r the 
se rious programmer. 

Nevertheless, the additions 
and improvements to BASIC are 
what make this accessory so 
interes ting-there are lo ts of 
them, and m ost of them you 
probably wish you had already. 
PRINT USING and PRI T@ are 
good examples of these, as are 
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EXBASIC LEVEL II Commands-Alphabetical List 
AUTO 
BASIC 
BEEP 
BEEP OFF 
CALL 

DEC 
DEEK 
DEF CALL 
DEFUSR 
DEL 
DISPOSE 

DOKE 
DOS Support 

DUMP 

ELSE 
EVAL 
EXEC 

FAST 
FAST OFF 
FIND 
FRAC 
GO 

GOTO 
HARDCOPY 
HELP 
HELP" 
HEX$ 
H IMEM 
HPLOT 
IF.. .THEN 

INPUTFORM 
INPUTLINE 
INSTR 
LETTER 
LETTER OFF 
LIST 

LOAD 

LOAD" 

MATRIX 

MAX 
MEM 
MERGE 

Automatica ll v renumber program lines 
Disables EXB.ASIC 
Doe a timed CB2 beep 
Disables BEEP 
Like USR, but with named ca lls, mu ltip le 
parameter passing 
Converts hex to decimal 
Double-by te PEEK 
Sets CALL vector 
Sets U R vector 
Deletes a range ofline numbe rs 
Allow gracefu l exit from GOSUB r 
FOR-NEXT loop 
Double-byte POKE 
DOS support, or " wedge," commands 
are included 
Lis ts val ue of a ll variables (for a rrays, 
see MA TRIX) ' 
See!F... THEN 
Eva luates expressions in tring format 
Executes BASIC tatements in sh·ing 
fo rmat 
Speeds up PRI Ting 
Di ables FAST 
Finds desired statements in a p rogram 
Returns fractional part of i1 number 
Ca ll the ML monitor (Extended mon itor 
on 80-column machine ) 
Improved:'. ' shorthand 
Dumps th screen to the printer 
Lists a lJ EXBASIC keywords 
List all Commodore BASIC keywords 
Conv rt decimal to hex 
Sets top of memory 
Plots horizontal bar gra ph · 
Im proved : ELSE a llowed, THE optional, 
'.'shorthand 
Improved I ' PUT statement #1 
Im proved INPUT sta tement #2 
Locate subs trings 
Select lowe rcase mode 
Selects graphics mode 
Im proved :@ key causes pause, any key 

resu mes;'.' shorthand 

Loads tapes made at fas t speed (see 

SA EandMOD) 

Loads tapes made at s tandard Commo­

dore speed (see SA VE*) 

Lists values of array va riables (for other 

variables, see DUMP) 

Finds the largest of a group of va lues 

Greatly expanded FRE(O) 

Merges or appends from fast tapes (see 

SAVE) 




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 qual ity weather sensor 
with software to let you track 
weather conditions inside or 
outside your home. HAWS moni­
tors weather data including dew 
point. temperature, humidity, 
and atmospheric pressure: plots 
historical data and graph ically 
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 
employed by weather services in 
60 countries worldwide. The 
HAWS package costs only 
$199.95 and includes the sensor. 
cassette or floppy disc program, 
15-foot cable with connector for 
the computer, and a complete 
user's manual. 

Send today or call toll free to 
order your HAWS package. 

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

the pros. 

Ordering Information 
Send $199.95 in check or money order payable to 
Vaisala, Inc. Include name. address, telephone num­
ber, your computer model (VIC 20 or Commodore 64), 
and program preference (tape cassette or floppy disc). 

Or call to ll free to place your order. 
Major credit cards accepted. 

Dealer inquiries invited. 

1-800-227-3800 ext H-A-W-S 
VIC 20 and Commodore 64 are trademarks of Commodore Electronics Ltd. 

L-earn/Teach Meteorology 
More than a toy or game, 

HAWS provides the f irst 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 time for other duties. HAWS 
is a great educational tool for 
anyone. Order today. 

if} VAISALA 

VAISALA INC. 
2 TOWER OFFI CE PARK 
WOBURN. MA 01801 

I 

ANSWER THESE QUESTIONS CORRECTLY AND IMPROVE YOUR ODDS. 

From 1970 to 1983, how often does the home team underdog getting 8 
or more points beat the spread if they lost their last two games outright? 
lf the New England Pabiots are favored by 7 or more points and playing 
at home, how often do they beat the points? 

The answers to these questions and Available for Apple. 1.8.M.-P.C.. 
many more are contained in a remarkable TRS-80. Commodore 64 and other 
computerized Database called Pro Micro Computers. 
Football Stats. Ask for Pro Sports Stats at your local 

NI of the history. info!11lation and computer store or write: 
data needed to help you pick the winner.; 1 

against the spread are at your fingertips. Eastern Computer 
The operating program a.llows you to Consulting 
search the Database in a variety of ways. Associates. Inc., 
perfol11ling the most sophistic;ited tech- 1 I Dick Drive 
nical analysis. and ca n be updated man- Worcester. 1A 
ually or through direct computer to 01609 
computer input PRO SPORTS STATS 

Finally ... The odds are on your side! 

*DOUBLES DISKETTE 
STORAGE SPACE!! 

REDUCE YOUR DISKETTE 
COSTS BY 50% 

·rhe back of 
your 5114'' single 
sided diskette 
has recording 
medium. All you 
need is an 
ACCURATELY 
placed "write 
enable notch " 

to use it, on many systems. 
"(~ 1\1111#£1! ifl#TCll '" is a precision 
~, engineered tool designed for 

1 C' this purpose. 

ITS A MONEY SAVER! 
IMMEDIATE SHIPMENT! 

ONLY $14.95 
Add $1.50 Postage/Handling 

($4.50 Foreign) 
- Florida Residents Add 5% Sales Tax ­

ORDER TODAY! 
SEND CHECK OR MONEY ORDER TO. ,,,,,,,,,iB '''llTtJI TM 

Division of Cortran International 
4211 N.W. 75th Terrace, Dept. 1211 

Lauderhill , Florida 33319 
PAT , PEND. 



INPUTFORM a nd lNP UTLIN E. 
The firs t two are familiar to users 
of non-Commodore BASICs, 
while the latter allow easy for ­
matting of INPUT tatements, 
a lso allowing commas a nd 
semicolons to be input. The new 
IF ... THEN ... ELSE constructi on 
is a no ther improvement, one 
that can eliminate a lot of con­
fusing loops in yo ur program . 

Graphics comma nds SET, 
RESET, and POI Ta ll \V yo u to 
d o high-resolution plotting with 
Y.1square pixels, w hile VPLOT 
a nd HPLOT make it easy to draw 
bar g raphs. DOKE (Double-byte 
pOKE) simplifies things if yo u 
need to put a decimal number 
into low-byte/high-by te form 
and POKE it into two consecu ti ve 
memory cells. DOKE828, 1000 
will automatically put the proper 
va lues for 1000 into cells 828 and 
829, all numbers being expressed 
directly in decimal. DEEK is the 
corresponding double-byte equiv­
alent of PEEK. 

Particularly noteworthy are 
the improved SAVE, LOAD, 
and VERIFY commands, which 
speed up tape operations by a 
factor of about five . An BK pro­
g ram takes 162 seconds to LOAD 
the old way, but o nl y 35 seconds 
from an EXBASJC tape. 

EXBASlC adds many new 
commands; programs written 
with it will not run on computers 
which lack it. You' ll have to 
weigh that disadvantage aga inst 
the many benefits of hav ing th e 
extra commands at your disposal. 

All in all , EXBASIC LEVEL 
II is a useful a nd powerful addi­
tion to the Commodore pro­
gramme r' s bag of tricks. Its 
capabilities a re mea ningful , a nd 
I now wonder how I ever got 
a long w ithout many of them. 
The 60-page manual is a good 
one, and includes many ex ­
amples of u sing the new com­
mands and s tatements. 

EXBASIC LEVEL II is avail­
able from: 
Data Dy11a111ics Tecli11ology 
P.O. Box 121 7 Cerritos, CA 90701 
Price: $98 
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MERGE* 
MIN 
MOD 

ODD 
ON 
OFF 
ON ERROR GOTO 
ON .. .RESTORE 
POINT 
PRINT 

PRINT USING 

REK 

REKOFF 

REM 


REN UM 
RESET 
RESTORE 

RESUME 
RND 
ROUND 

RUN 
SAVE 

SAVE* 
SEC 
SET 

SPACE 
SPACE OFF 
SPACE(a,b,c,d) 
STOP ON 

STOPOFF 
STRING$ 
SWAP 
TRACE 
TRACE OFF 
VARPTR 
VERIFY 

VERrFY* 

VPLOT 
WAIT 

Merges o r appends from disk 
Finds th e smaUes tof a group of values 
Makesauto-RUNning fast peed tape 
(see SAVE) 
T II whetheran umbcrisoddorevl'n 
Em1bles repeat key and specia l e rror mode 
Di able repeat key and special error mode 
Allows error recovery 
Sec RESTORE . 
Tells if a given hi-res point i SET or RE ET 
Simplifie creen placemen t of PR.I T 
s tatements 

Allows formatting of PRl TT state men ts 

Expands the s tack 

Disables REK 

Tmproved : Allow useof'a horthand 

forREM 
Renumbers a program 
Extingui hes a hi-res point (see SET) 
lmproved : DATA can be RESTORED 
selectively; ON ... RESTOREa llowed 
Terminal s an erro r recovery routin e 
lmpr ved: Easie r to se t desired range 
Round off n umber t elected number 
of places 
Improved:'.' shorthand 
Saves at high speed; longer program 
names; ML saves fro m BAST 
Saves at s tandard Commodore speed 
Pauses fora g ive n number ofseconds 
Illuminates a hi-res point (80 x 50 
resolu tion) 
Inserts spaces in lis tings 
Disables SPACE 
Clea rs or fill a recta ngle on creen 
Enable STOP key for machine langu age 
programs 
Di ablesSTOPO 
Sets up sh·i ngs of identica l characters 
Swaps the va lue of two variables 
Trace execution of BA IC programs 
Disa bles TR.ACE 
Return s memo1y loca tion of any variable 
Verifies tapes made at fas t speed (see 
SAVE) 
Verifies tape made at tandard Commo­
d or speed (sec SAVP) 
Plots vertica l bar g raphs 
Im proved : STOP key now inte rru pts a 
WAIT 
Shorthand for "last line used" in IF .. . 
THEN ... ELSE, GOTO, LIST, RU 

80-Column Screen Commands 
BEGIN LINE Erases current line up to the cursor 
DELLINE Dele tes curren t Une, moves tex t upward 

to fjJJ 
ENDLINE Erases cu rrent line rightward from th e 

cursor 
INSTLINE Inserts a line at the cursor's position 
SCREEN* Lets40-colum n programs run on 80­

column machines 
SCREEN Di ables SCREEN* 
SCREEN DOWN Scrolls creen downward 
SCREEN UP Scroll s screen u pward 
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PO Box 207, Cannon Falls, MN 55009 (507)263-4821 

C-05 , C-06 , C-10, C-12 , C-20 , C-24, C-30 

From the leading supplier ol Computer Cassettes , 
new, longer length C-12's (6 minutes per side) provide 
the extra 

V 


lew feet needed tor some 16K programs. 

BASF-LHD (DPS) world standard tape. 
Premium 5 screw shell with leader. 

Internationally acclaimed. 
Thousands of repeat users. 

Error Free • Money back guarantee. 

*500 C-1 2"s or C-10 's ­ 38£ each CASSETTE STORAGE CADDY 
(w /labels . add 4~ • Sh1ppmg $17 ,500 

500 Boxes 13~ ea. • Sh1ppong $10.1500 ~~~d~0~~cassenes ~52. 95 
Includes edge labels 

TRACTOR FEED • DIE-CUT 
BLANK CASSETIE LABELS 
WHITE $3.00/100 $20.00/1000 

COLORED LABELS • Pastels · 

NE.'.f'J Red . Blue. Green . Yellow. Lavender 
S4 .00/100 "SJ0.00/1 000 

and index card 4!'!! 

FREE . 

1 CADDY WITH EVERY 
4 DOZ. CASSETIES PURCHASED 

[£ I Call: 213/700-0330 ro r 1MME.01ATE SH IPMENT ~ 
on Cred 11 Card Orders ~ 

ORDER r\ MAIL YORH 10'" 9525 Vassar Ave .#CM 
NOW . . .Ly' TO . .. Chatsworth , CA 91311 

.. - - - - - - ORDER FORM • - - - - - - .. 
• rTEM I DOZEN 2 DOZEN TOTAL 

I c-0s 0 1 oo D 13oo 
7 1300C-06 0 oo 0 

c-10 0 75'l CJ~I ITT2 -- - 075'l--- ·o...-c;o­
c.20-- -1] 900- o 1700
C-24 - - 9~ ­

0 0 17 00 
~ ­I 0 11 oo 

0 21 00 
Hard Boir - C 4 00 ­" 1 2 50 I White LaDels b ~ ..: 2000 1000 

I ~ed Labels o 'oo 100 CJ 3000 1000 

I oescA;;>rl()N PRICE ou~ 

SIOtilOO Ca~ - ~ 

I sue TOTAL 

Cald rewents aCXI w111_,.,._____ ___ _ 

I 
I Sn1pping l tiandhng tany quan111y - using pt•<:es aooveJ 3 so 

Outside 48 Conllnental S1a1es - Addlt1on.1l SI Pf:t' 
cad<Jy , P6I' doz ea.ssen&S or OOxes 

I TOTAL 

I 
CHECK OR M.0 . Charge 10 

ENCLOSED C Credi t Ca1d VISA 0 MAS TEACAAD 0 
0 PLEASE SEND QUANT ITY DISCOUNTS 

II Card No. __ 


I Name _ _ 


I Add ress _ 


I City State/ Zip 


Each cassette •CM • 
includes two YORK 10 
laoels only Boxes aie 
sold sepaiately We 
p1eter to ship Dy UPS 

as De1ng the fastest and 
sales! II you neea sn10· 
m enl by Parcel Past 
cneck her! D 
NOTE Add1tronal 
c arges ou1s1de 48 
Continental Stales 
Sh1pmen1s lo AK HI 

ano USA possessions 
gc Dy Prior11y Mail 
Canaoa & Me1 1co ­
A1rma1I 
All others- Sea Mai l 

Ask about our 

DUPLICATING 


SERVICE 


_ Exp. _ ___ 

I 
Signature _Phone _ 

I Computer make & model Disk? (yi n) _ -- J 

·---------------­

http:Addlt1on.1l


Atari Starbowl Football lnterpod 

Orson Scntt Card 

If you like computer football, 
but don't have a regular playing 
partner, Gamestar's Stnrbowl 
Footbnll for the Atari 400/800 is 
the answer. The computer oppo­
nent in the on -player option is 
uery good. It wil l take all you r 
skill on defense to keep the blue 
team out of the end zone, and on 
offense you have to be a superb 
quarterback or your passes wi ll 
be picked off every time yo u 
aren' t sacked! 

And even if you have a 
human opponent, Stnrl1owl le ts 
the two of yo u struggle to outw it 
o r outrun each other in a ve ry 
convincing simulation of foo tball 
ac tion. 

The football field scrolls 
horizontally across the screen as 
the players move. There a re lots 
of little niceties . The game begins 
with the las t few measures of 
"The Star-Spangled Banner." 
There is a musica l interlude 
during half time. The crowd 
roars at the right moments. The 
players run back and forth acros 
the fie ld to get in place for the 
nex t play-ea ting up time on the 
clock. 

The ga me itse lf offers good 
touches of realism. Take penal­
ti es, for i nsta nee. Let your sa fety 
touch the receiver w hil e the ba ll 
is in the air, and pass inte rfe rence 
is called . Blitz before the ball is 
snapped, and yo u are ca ll ed 
offside. Take too long choosing 
your offensive play and snapping 
the ball , and yo u lose fi ve yards 
on a delay-of-ga me penalty. 

You can also be clumsy. The 
compute r sees to it that your 
receiver is a lways in position to 
catch a perfectly th rown ball, 
but you have to push the joystick 
button at exactly the moment 
the ball arri ves, or the pass is 
incomplete. It takes a lot of 
dropped ba lls before you ge t the 
timing down . If you try to run 
too soon a fter catching the ball, 
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your player fumbles-and the 
o ther tea m recovers. And if you 
throw a pass when yo ur receiver 
is cove red, yo u get to know how 
quarterbacks feel when their 
passes a re picked off by a man in 
a jersey of the wrong co lor. 

Each tea m has six players-a 
quarterback, two rece ive rs, and 
a three-man line on offense; a 
safety, two defensive backs, and 
a three-man line on defense. On 
offense, you control the quarte r­
back until a pass is released and 
the receiver after the pass is 
caught. On defense, you control 
the sa fe ty. 

There are some things to 
wa tch out for. During play se lec­
tion, you get no feedback when 
you push a button to choose the 
eligible receiver-after all , you 
don't want your opponent to 
know which receiver is goi ng to 
get the ball. But if you pushed 
the button too soon, and it wasn't 
registered, you won ' t find out 
until you try to pass the ball and 
nothing happens . Also, if yo u 
aren't carefu l while you hurry to 
make play assignments before 
the 30-second clock expires, you 
ca n find yourse lf accidentally 
punting on first down or trying 
for a field goa l from 80 yards 
back. 

But these are minor issues. 
With practice, yo u can quickly 
memori ze the play-selec tion 
proced ure w ithout ever looking 
at the book, and you soon devel­
op good enough ·reflexe - to catch 
the ball every time yo ur e li gible 
receive r is open . In fact , I got so 
good in a couple of games that I 
decided to swi tch from college 
leve l to the pro ga me se tting. 
Then I discover d that the Stnr­
/Jowl is going to provide a cha l­
lenge for a long time to come. 
Starbowl Football 
G11111c~ /11r , /11 c. 
1302 Stale SI reel 
51111 /a Bnrl}{/m , CA 93101 
(805) 963-3..J.87 
531.95 © 

Interface For 
VIC/64 Lilrry Bihlmeycr 

If you own a VIC or Commodore 
64, yo u are probably aware of 
limita ti ons when trying to use 
the User Port with an RS-232 
device . Most VIC/64 software 
fully supports the serial po.rt 
(device # 4), but does not address 
the User Port (device #2) . 

For exa mple, if you try using 
a serial RS-232 printer with an 
interface connected to the User 
Port, software that doesn't sup­
port printing to a device #2 w ill 
not le t you print. 

One way to resolve this is to 
add an Interpod to your sys tem, 
a dual interface which allows 
you to hook up a single RS-232 
dev ice and up to 30 parall el or 
serial IEEE devices to your VIC 
or 64. 

lnterpod has its own power 
supply and a ttaches at the serial 
port with a six- pin connector. 
This se rial port is used by most 
software programs s ince it is the 
" norma l" device #4. You can 
connect a single se ria l RS-232 
device to the lnterpod- a printer 
or modem, and up to 30 se ria l or 
parall el dev ices, like 1541, 2030, 
4040, 8050, 09090 di sk dri ves or 
4022 and 4023 printe rs. 

Its 6502 microprocessor a l­
lows data to be transferred to 
either the IEEE-488 or RS-232 
port contained within the unit , 
or to both. Interpod contains 
both an IEEE bus a nd a tru e 25­
pin DB-RS-232 port. 

With thi s arrangement, the 
expa nsion port and eight-bit 
User Port are not ti ed up . Also, 
no softwa re is required to load 
the lnterpod. lt's a s tand-alone 
mod ule, " hardwired" into yo ur 
system . When it powers up, a 
red light indica tes a elf-test pro­
cedure by fla shing 1.5 seconds 
and then stays on during ope ra­
tion unless there's a fault. 



Computer Hookup 
To use the system you need an 
inexpensive home computer (VIC 
20.® Commodore 64.® Atari 
4aYl or Atari 8aYJ ). You need 
the Expand<>-Vlslon lnterfacing 
Device ... 589.95 (a one time pur­
chase that attaches easily to your 
computer) ... and you need 
Expande>-Vlslon programs .. . 
539.95 each. (Add 53.00 shipping 
and handling. Mich. residents add 
4% sales tax) . 

Credit Card Orders 
Call Toll Free 

1-800-543-7500 
Operator 828. 
Tell us which program(s) you 

NEW! Subliminal Home Computer Programf 

IMl3iiOVE YOUR LIFE 

WHILE WAI CHING TV 

Overcome annoying habits ... 
build new and positive ones! 
Eight Expand<>-Vlslon™sub­
liminal programs are available to 
help you: 
l . Weight control/exercise 
2. Control smoking/calm nerves 
3. Stress control/positive 

thinking 
4. Control drinking/ 

responsibility 
5. Athletic confidence/golf 
6. Study habits/memory power 
7. Career/success motivation 
8. Sexual confidence 

Expand<>-Vision™ feeds positive 
subliminal messages to your 
subconscious while you watch 
regular TV programs. Flashed at 
I130 of a second. the messages 
occur too fast for your eye to see. 
but your subconscious uses that in­
formation to reinforce your will 
to succeed. Subliminal messaging 
has been shown effective in over 

20 years of clinical and university 
research. 

It is legal. The FCC limits commer­

cial subliminal messages ...but with 

Expande>-Vislon, you are person­

ally at the ·controls in the privacy of 

your home. You can view the 

messages in slow motion to see 

exactly what they are. 

It strengthens your will, but 

cannot compel you to do some­

thing against your will . Expand<>­

Vislon operates on well-estab­

lished psychological principles of 

positive reinforcement. 


EXPANDO·VISION™ 

Straight To The Mind's Eye 

Stlmutech, Inc., P.O . Box 25 75. East Lansing. Ml 48823 
1 1

would like and charge your pur­
chase to Visa.®MasterCard.TM 
American Express® or Diner's 
Club.® Or request free 
brochure. Please use coupon. if 
paying by check or money order. 
Allow 4 to 6 weeks for delivery. 

Full cost refund if not co~ 
pletely satisfied within 
30 days of receipt. 
-------------- ----1 

Stlmutech, Inc., P.O . Box 2575. I 
Dept. 3 02 A. E. Lansing. Ml 48823 I 

I 
I 
I 
I 
I 

C•ty Sraw Zip I 
I 

Phone I 
I 
l 

Send me Suolrmnal Program Num er/s) 

o 1 0 2 0 3 rJ 4 0 5 0 6 0 7 ca 
@J9 95 ea Plus Clnterlace DeVJce il t 189 95 
ea Add I J 1h1pp1ng & handling. Michigan 
residents add 4% soles tax TOTAl PRICE 
s__. Enclosed isc eek or money order 
Compu er Type· D VIC-20 O Comm 64 
:::Atan 400. 800. Specify O C<1rt C D11k 
O Tape I will us with cable. transm11t1ng on 
Ch 0 2 C J [14 O Other Send O Dealer info. 
C FREE brochure ::JEnclosed 11 sJ for Sy em 
Manual onl 

Dealer 1nqu1ne1. orders call 5 I 7·JJ2·77 I 7. 

-----------------~ 

\JOTE TO BUYERS Ownersof VIC 20' and 
Commodore 6-1' Computerscan view 
Expando-V1 11onTM w ith TV s1gnal1 lrom a TV 
antenna /Ch J or 4 only). cable TV /transms· 
11ons on Ch 3 or 4). o from any 1deo cassene 
or video disk player Atari 400 or 800 owners 
can use Expando-V1sion w ith TV antenna jCh. 
2 or 3 onlyj. Cable 1transm1111ons on Ch 2 or Ji 
or any video cassene or disk player. Systems 
compatible w ith other ome compute1sare 
under development and w ill oe introduced 
soon 

2~~:;0/~ ~~ Tr: 1fq~~~;~Jlt~~~~~~~~6~~g~~~~~~~&u~er ~ avro· moi1:f1cat1on sysiems own o oy Sr1murec Inc . Ea s! L~nsrng. Ml 48823 VIC 20 and 
r!f')n ~v.a 11?ble wirhou! cha·(]., Ca 11 '"m ~1 free l-800·81 1-2424) 1:ne~J ~achrne~. Ar~n 4~ and Aran 800 Jre regmered rrademark\ of Atan Inc ;_varranry in for~-

c gan. I 6008Z l Z~Z3 / ' Sumu1ecn Inc 1983 

http:MasterCard.TM


Addressing 
Device addressing thro ugh In­
terpod is entirely transparent to 
the user. However, because it is 
possible to connect bo th IEEE 
se ria l and pa ra lle l devices a t th e 
same time, s ituatio ns may a ri se 
in which two peripherals with 
the same device address need to 
be connected simultaneo usly. In 
these cases, Inte rpod w ill recog­
nize o nly the seria l device. In 
order to access,.say, a 1541 single 
disk dri ve and an 8050 dual disk 
dri ve, bo th of which a re device 
# 8, it is necessary to cha nge 
th eir d evice numbers under soft­
ware contro l. Programs to do 
this are included with the Inter­
pod 's ins tru ctio ns. 

The RS-232 s tandard a ll ows 
fo r a w ide va ri e ty o f baud ra tes 
and other options such as pari ty, 
s top bits, and carriage re turn 
d elays. lnte rpod is easil y con fig­
ured to co pe w ith a ll th ese, but 
fo r ma ny cases, no reco n figura­
tion is needed. lnterpod powers 
up with the RS-232 interface 
configured as shown in th 
table . 

Since RS-232 devices d o not 
have d evice numbers associated 
w ith the m, Interpod can be con­
nected o nly to a s ingle RS-232 
compo nent. lnte rpod w ill trea t 
any RS-232 device by d efa ult as 
d evice #4. It is possible to com­
munica te w ith the Interpod , 
much like communica tin g w ith a 
Commodore disk dri ve. The 
Interpod has a command channel 
similar to cha nnel 15 on di sk 
drives. So you ca n change baud 
ra tes, parity, and other settings 
as required . 

One other fea ture incorpo­
rated in the lnterpod is a CBM to 
ASCII conversion program. This 
interfa ce will convert C BM ASCII 
to sta ndard ASCII (uppercase 
le tters substituted for lowercase 
and vice versa). This allows yo u 
to eliminate conversion routines 
in your programs for ma ny 
applications. 

Setting Up 
The Interpod that I evaluated 
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/11 /erpod 111od11 le co 11 tai11s both a11 IEEE port a11d RS-232 port to support 011tp 11 I. 
It also has a power supply co1111cctio11 and two serial attac/1111e11ts fiir !lie \I /C/6..J 
111nti11g rn/Jlc and a sparc 0111/ct for n serial 11 11 it s11ch as a 75.fl disk rlriN. 

pe rfonT1ed accura te ly a nd re­
solved a problem w hich had 
plagu ed me ever s ince I'd added 
a seria l RS-232 printe r to my 64. 
Ma ny word process ing , s pread­
s heet, a nd o th er softwa re p ro­
g ra ms d o not print out to d ev ice 
#2. Whe n I connected th e Inte r­
pod , thi s problem di sappea red 
as th e so ftwa re output to d ev ice 
#4 (th e seria l port). 

Interpod comes with good 
operating ins tructio ns w hich 
should a llow you to ha ndle most 
s ituations. Howeve r, yo u may 

need dea le r help in configurin g 
a cable from the Inte rpod 's RS­
232 port to your printer or o the r 
device. This is no t a fa ul t-th ere 
is a w id e ra nge o f printe r ca ble 
config u ra tio ns. Some printe rs 
have a male connector w hile 
others ha ve fe male. And the pin 
d esig na ti ons ca n va ry. So the 
best be t is to o rd e r a ca ble w ith 
th e ln terpod and be sure to 
s pecify the p rinter connecto r 
d etail s w hen ordering. 

The lnte rpod includes th e 
lnte rpod module w ith 6502 

Summary Of Interpod Commands 

Command Meaning Default Value 

baud= (50, 75, 110, 134. 5, set baud rates 1200 
150, 300, 600, 1200, 
1800, 2400,3600) 

parity= (odd , even, none) set parity none 

chrs ize = (7, 8) 7or 8 bits 8 

crdelay =(on, off) carriage return d ela y off 
<11• sec. ) 

stopbits= (1, 2) select number stop bits 1 

break send break N/A 

unbreak release break N/A 

change readdress Jnterpod' s 
command channe l and 

Dev ice #4 

RS-232 port 

clear clear bu ffer N/A 

convert convert CBM ASCII no convers ion 
to s tandard ASC II * 

unconvert cancel convert no convers ion 

*This substitutes uppercase for lowercase letters and vice versa. 



ALSO AVAILABLE: 
3 outstanding 

Music Albums to 
go with Synthy-64 

Class Ical 
Christmas and 

Rag/Sing Along 


See below 


THE 
ANA'I'OMY 

OFA 
COMMODORE 

~ 
(~"'ii ifu_) 

BRAND NEW! 


PROFESSIONAL 

DEVELOPMENT 

SOFTWARE FOR 


QUALITY 

APPLICATIONS 


See below 


MASTER 

• 
ULTRABASIC-64... Add 50 SYNTHY-64.. . Sets the standard for all of the rest. CHARTPAK-64... Profes· ZOOM PASCAL-64...Pro· SUPER DISK UTILITY-64.. . 
commands : graphics . 
music. TURTLE and game 
features.Tutorial .demo plus. 
TAPE S39.95 DISK $42.95 

Best 64 -synthesizer anywhere. Samples and manual. 
CASSmE $29.95 DISK$32.95. Also available: 3 great 
com panion music albums: Claalcal, Chrtltmn, and 
Ragtime Sing-Along. DISK $12.95 Each . 

sional qualtiy pie . line and 
bar charts . Menu driven . in· 
teractive. hardcopy. 
DISK $42.95 

duces 6502 machine code 
for speed . Floating point . In· 
tegers. stnngs File handling . 
DISK $39.95 

Speed copy 4 ways : Total . 
Barn . Append or File. Dump 
or modify sectors. More 
DISK S22.95 

ASSEMBLER-MONITOR-64 
High speed language 
development. Eleven func ­
tion monitor. Screen editing 
of source file .DISK $32.95 

GRAPHICS DESIONER-64... 
Menu-driven drawings, floor 
plans and illustrations etc .. 
Slide program capability. 
DISK $32.95 

TINY FORTH-64120... Ex· SKIER-64 ...This arcade · 
citing language-low price. quality game adds hours of 
Powerful, extensible. 200 + action and excttement to 
word vocabulary. your Commodore-64. 
TAPE S24.95 DISK $27.95 TAPE $14.95 DISK $17.95 

POOL-64/20...Play Fu ll rack 
or nine ball using hires 
graphics . Vic-20 required BK 
expander. 
TAPE S14 .95 DISK $17.95 

SCREEN GRAPHICS-MAdds 
24 hires , multicolor. sprite 
commands to 64-BASIC. 
Demo, tutorial and manual. 
TAPE $24 .95 DISK $27.55 

DATAMAT ·64 . .. Simple CHECKBOOK MANAGER-64 ANATOMY OF A COMMO· MASTER-64.. .Full ISAM file management; powerful screen management ; excellent printer 
powerful data base manage­ Simple check account main- OORE-64 Complete guide . generator: programmer 's aid ; BASIC 4.0 commands: machine language monitor: Soft· 
ment with search , sort , tainance . Optional screen or Full comment ROMS list. de· ware developers: NO RUNTIME ROYALTIES: With 150 page manual in three-ring binder 
report capability at low price. printer report and backup. tailed internals, descriptions. and development software . * 
DISK $32.95 DISK S22.95 300 PAGE BOOK S19.95 SOFTWARE ON DISK SU.95 DEALER INQUIRIES INVITED 

FREE CATALOG Ask for a IIsting of other 

Abacus Software for Commodore-64 or Vlc-20 

DISTRIBUTORS Great Brita in Canada East: Canada West : 
Great Britain: CCI Software KI NG MICROWARE LTD L S I Di s ributors ltd 
ADAMSOFT 
8 Norwich Ave 

Rocndale . Lanes 

167 Great Portland SI 
London WI 
01-636-6354 

5950 Co te des Ne1ges 810 W Br oad way ~163 
Montreal. Quebec H3S 126 Vancouver BC VSZ 4C9 
5141737-9335 604n33·021 t 

West Germany: Sweden : Australia : New Zealand : 
DATA BECKER 
Merowingerstr 30 
4000 Dusseldorf 
0211 1312085 

TI AL TRADING 
PO 516 
34300 Almhult 
476-1 2304 

CW ELECTRON ICE 
416 Log an Ro ad 
Brisbane . Oueens 
07.397 ·0808 

VISCOUNT ELECTRONICS 
306-308 Church Streel 
Palmerston North 
63-86-696 

AVAILABLE AT COMPUTER STORES, OR WRITE: 

AbacU5 lmHHml Software 

P.O. BOX 7211 GRAND RAPIDS, MICH. 49510 

•fZ]
For postage & handling, add $1 .50 (U .S. and Canada). add $3.00 
for foreign . Make payment in U.S. dollars by check , money order 
or charge card . (Michigan Residents add 4% sales tax) . 

FOR QUICK SERVICE PHONE 616-241-5510 



microprocesso r, 6- pin ca ble (In­
te rpod to compute r), and power 
supply. RS-232 cables (lnte rpod 
to printe r or o th e r devices) a re 
ex tra at about $30-535. The wa r­
ranty includes 90 d ays "full " 
cove rage, including free replace­
ment (if necessa ry), assuming 
the unit has bee n prope rl y in­
s talled and used. 

The lnte rpod can so lve sev­
e ral problem . First, it re moves 

many "software limitatio ns" 
and a llows yo u access to a wide r 
range of programs. Second , your 
expan sion ca pabilities a re g reatly 
enhanced . And third , conve r­
s io ns from CBM to tru e ASC II 
a re s implifi ed. 

In terporl 
S/B Oistril111tors, /11c. 
HJ.520 Pln 110 Ronrl, Su ite 206 
On /In s, TX 75238 
SI SU © 

PAL: An Extraordinary 
Assembler For The PET And 64 
Elizabeth Dcil l 

PAL (Perso nal Assembly Sys­
tem) is a symbolic asse mble r for 
the PET/CBM a nd the Commo­
dore 64. It was written by Brad 
Templeton, th e a uth o r o f 
POW ER fo r the PET a nd 
POWER64 . The svste m is me m­
ory a nd disk-orie~ted , but mos t 
o f th e comma nds wo rk w ith 
tape too . 

A Multitude Of Features 
PAL is a unique assembler. lt is 
very fast, con ve ni ent, and easy 
to lea rn and use. It tap the bes t 
featu res of th e PET a nd the 64 
and cleverl y uses th em to create 
a powerful assembler in a rathe r 
mall area of memory. Working 

with PAL is pure pleasure . In 
fact, wo rkin g w ith PAL is some­
time easier than \No rking w ith 
BASIC, especially co ns id ering 
som e tricky features of th e 64 
(sou nd , sprites, bitma pped 
g rap hics), s ince yo u ca n free ly 
progra m in binary or hexad eci­
mal and can use long, eight­
character labe ls. 

Unlike seve ral othe r as­
semble rs of comparable ve rsa­
tility, PAL is very simple to use. 
Traditional frag menta tio n of 
tasks has been e liminated: 
Editing, assembling, a nd tes ting 
can be done witho u t repeated 
load ing a nd re loading . PA L co­
exists a t a ll times w ith the BASIC 
environment, including BASIC 
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a id s, such as POW ER o r 
POWER64, Toolkit, o r BASIC 
Aid . PAL does no t need s pecia l 
loade rs or editors-th ey a re a 1­
read y bui lt into the compute r. 

A Powerhouse 
PET's PAL fits into exactl y 4K of 
memo ry and can be put on a 
ROM chip. The 64 PAL is a bit 
over -tK . It ca n a lso be put on a 
chip, pe rh aps o n a ca rtrid ge or 
some so rt of adapter, s ince the 
64 lacks the free sockets the PET 
ha s. RAM versio ns of PAL a rc 
re locatab le, eithe r to the top of 
me mory o r to a p lace of your 
cho ice. PAL can, in turn, create 
re loca tab le code at tached to 
o ne BAS IC line, uch as 10 SYS 
1234. As if this were n't e nou g h, 
th e 64 PAL ca n crea te combined 
BASIC a nd machine language 
programs with machine lan­
g uage trai ling right afte r BASIC. 
It ' a powerhouse . 

PAL a lso pe rmits custom­
izing. You may add opcodes if 
you wish, but eve ry thin g 1 need 
is a lreadv built-in . 

PAL \.vork with th e IEEE 
a nd 1541 se ri a l dis k drive , but 
the 64 IEEE suppo rt depe nds on 
the link software in the 64 (RTC­
Link is OK). Many printers a nd 
other output devices, such as 
printers o n the User Port or 
modems, can be used. 

PAL syntax is almos t identi­

ca l to th e s ta nda rd fo r the 65xx 
chips. Hence, Commodore as­
sembl er file s ca n move to th e 
PAL environment w ith littl e 
co nversion . MAE assemble r files 
a rc a bit hard e r to co nve rt s ince 
th ey use nonstandard syntax, 
but Jim Strasma has writte n a 
conversion to PAL program w hich 
i included in th e package. 

PAL's exp ression eva lua tor 
is second to none; it far exceed ­
th e MOS s ta ndard. PAL has no 
macro assembly feature. This is 
no t il prob lem as needed routines 
ca n be me rged via BASIC. 

PAL Commands 
Th e co mn1ands s upported 

b) PAL are a ll MOS assem bler 
command with provis ion fo r 
complex a rithme tic ex press ions 
w ithin th e o perands . All com­
mo n numeri c modes are s up­
ported, and the ir syntax follow s 
th e MOS s tandard. (Oc ta l is not 
included, but w ho need s it?) 
Three assig nment-ty pe pseud o­
ops a re : eq ual (ass ignment), 
aste ri sk (progra m counter, label, 
and table d e finiti o ns), and as­
s ig nment of va lue to a va riable 
for IF-GOTO command s. The 
pseudo-ops include: ASC 
( trings in quotes), BYTE, 
WORD, FILE (for as ·cmbling 
multi segme nt prog rams) , IF a nd 
GOTO (co nditiona l asse mbl y), 
GTB (go to BASIC), SYS (func­
ti ons as a BASIC SYS comma nd ), 
STM (sets symbo l table address 
for unusual co nfig ura ti ons), SST 
(saves symbo l table files), LST 
(loads symbol tabl e), END, BAS 
(o nl y on th e 64). The OPT 
p cudo-o p has numerous fo rms. 
It dea ls with th e d is position of 
object code (memory, fi le) and 
assembler o utput in formatted 
fo rm (screen , printe r) . It is a 
vcrv fl ex ible command . 

Special Ease Of Editing 
Using PAL is convenie nt beca use 
PAL source fil es (the code yo u 
w rite) arc BASIC files. You write 
as if yo u were writing BAS I , 
o nl y be tte r. For ins tan ce, yo u 
ma y use lo ng va riable nam es, 
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Program Your Own EPROMS 
.... VIC 20 
.... C64 $99.50 .... PET 64 

PLUGS INTO USER PORT. 
NOTHING ELSE NEEDED. 
EASY TO USE. VERSATILE. 

Q) • 	 Read or Program. One byte or 
32K bytes! 

"O OR Use like a disk drive. LOAD, 

the 

SAVE, GET, INPUT, PRINT, CMD, ~ 	 OPEN, CLOSE- EPROM FILES! c 	 Our software lets you use famil iar BASIC commands to 
create, modify, scratch files on readily available EPROM 

E 
Q) chips. Adds a new dimension to your computing capabil ity. 

Works with most ML Monitors too. 
• The promenade'" C1 gives you 4 programming voltages, 

2 EPROM supply voltages, 3 intelligent programming
0 algorithms, 15 bit chip addressing, 3 LED's and NO '11tlMKTAMK' 

I.... 	 switches. Your computer controls everything from software ! Mirage concepts' Tan< Wltntne tnuoauttlonor 

tf vou·ve bttn uslno other Textool socket. Anti-static aluminum housing. IO'ftwaire wltti your commodore Power Packed :::,~;,:,o:~:;~~~~:~o:'::i~:"'64 ,.,. you have oroDablY turneda. • 
to compromise a IOtJ Mavoe you 
nave e-.ien conilderea Investing 

• Extension cable, cartridge PC boards, etc. at extra charge. SOftware &Your ~~~~o~~e~~~~~ov~~v 
In more expensive narawJre • Some EPROM types you can use with the promenade •• 
HOla er.iervcn/ng arm ttiat commodore 64.. l ~~!~cc~~:~~c~~~~~~~::~ 

e11oertencea tne slmpllClty :1nacommoaore 64'"' w1tn elloloslve2758 2532 462732P 27128 5133 X281 6A" raw·oowe• of Mirage contt'PUf1reoower as wenas PnH!eta 

1nte11eco All you realty neeo Is 


251 6 2732 2564 27256 5143 52813" software vou wl tt never ;t0aln 
2716 27C32 2764 68764 2815" 48016P" settle tor tew Pertecuon ts mea Tn!nJic rank wor1<1ng for you 

oniv sra.ncsaro we tole~te at27C16 2732A 27C64 68766 2816" Minge concepts sotrwa~ 
u traoe conceots Put a ·1ntnk· • 1r19en1ousrv slmDI!' to Optrate 
T3nk in v ur commooon~ 64 1"' • unrestn l~ usu flolblltv 
N vour ~ilttr '°'M~• AwHOmelv oowerful 
Conctors:• WORO PROCESSOR iJndCall Toll Free: 800·421-7731 Check or Money Orders. M1raoe ccncects o nQ".i a new 
DATABASE MANACEt roan. Ontrcef1M JCn to tne cnrasl ThH'1k·NO COD'S. IZl S999S~i1ChIn California: 800-421 -7748 

.-r1 JASON-RANHEIM lili-lAC:c COOCC?U. illC. 
~S1i w Yla N 1.ve ; 105 . ft~.,0- CA 91711~ 580 Parrott St., San Jose, CA 95112 

~DEALfll lN~JION CAll.:180016.tlM.:..:1 • L~CAUKMth'1Al80Cl~1-1:.:1 
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prome n a d e 
MODll C\ .....__


• SJtl 

• l'CM 

POWERBYTE MENU 

BUSINESS AND HOME 
SOFTWARE 

Commodore 64 - Vic 20 
TRS Color -Adam 

The Accoun1ao1 $29.95 Ui ilt ty Bi lls 14.95 
Accts . Rec. I Pay . 26.95 Budget ing 15.95 
Order Tracker 21 .95 Screen Dump 12.95 
Business Inventory 21 .95 Calendar 16.95 
The Bidder 18.95 Presenl Value t3 .95 
Ca lendar-Data Base 18.95 Checkbook 12.95 
Bil ling solver 21 .95 Home Budge! 12.95 
Cllenl Tickler 21 .95 Home lnvenlory 12.95 
VlckyCalc . 14 .95 Clublls1er t6 .95 
Cash Flow 16.95 Medical Records 16.95 
Linear Reg ression 18.95 Credi! Cards 15.95 
Depreclator 16.95 Super Shopper 12.95 
Bar Chart 9.95 Savings Accoun ls 13.95 
Mortgage Calculator 9.95 Travel Time 13.95 
Mortgage Comparer 9.95 Ta pe Gen i 1 • .95 
P.E.R.T. My VIC 18.95 Tape Worm 14 .95 
Am orttZer 24 .95 Dear Diary 14 .95 
Taxman 18.95 Mother's Recipes 12.95 
Loan Re payer 12.95 Meiric Bra in 12.95 
Statistics 18.95 Track My Weight 14 .95 
Phone Directory 12.95 Jogger's Logger 14.95 
Nel Worth 16.95 Grade My Kids 16.95 
lnvestmen1s 14.95 Nui sma1 ic Phana1ic 16.95 
Siock TlckerTape 18.95 Lightn ing Sort 14.95 
Prof ii Sharing Plan 18.95 Golt Scorecard 14 .95 
Syndlcator 18.95 Malh A Magician 15.95 
Mailman 12.95 Te mp. Converter 9.95 

Specify Cassetle or Disk IDisk $5.00 Exira) 

Check . COD or Charge (Add Sl .50 Posl. & Hdl.) 


FREE CATALOG 
Powerbyte Soflwer1 

Box 579-905 Lorlen Drive 
Gwynedd Valley, Pa. t 9437 

609-424-5485 

llowtomake}OO:l'~

lookas miart as it is. 

Store it in a beautifu l • Desk shelf swings up to 
piece of furniture specifi- close off unit when not 
callydesigned for the in use. 
proper operation and • Compact design: 32"w 
storage of your home x36"h x 24"d. 
computer equipment. • Indestructible natural 
• pper unit shelf adjusts 	 oak or walnut wood-

to most computers. - ~~~ll!i~;;;;~~~~ grain finish .• Kevboard shelf :i t cor • Ready to assemble with 
reel typing height with onlyascrewdriver. 
plenty of work surface. ONLY $149.00 

• ~!oni tor placement at 
proper height and view- To order call: 
ing distance eliminates (206) 423-7524 
fat igue. Visa & MasterCard 

• Lower unit shelves for accepted. 
storage. 

DIE FURNmJRE BYfE 
P.0. Box I 57 9Judith Place Longview, WA 98632 



11111/tiple state111e11fs per line, com­
ments within a line, and so on. 
It prints out, nea tly, one ins truc­
tion per line. 

You use the co mpute r' s 
resident sc ree n ed itor to fix the 
program and edit. You ma y also 
use Toolkit, POWER, or BASIC 
Aid to find things, replace them, 
renumber the program, delete, 
append-your fami liar and use­
ful commands are still valid. 

The program is saved , 
loaded, and Ii ted as if it were a 
BASIC progra m. This is conven­
ien t not on ly in ed iting, but 
also in the transportability of 
yo ur programs. 

You can assemble into mem­
ory. Consequ ently, the progra m 
is immediately available fo r use 
or for testing with BASIC without 
the gymnastics usually required 
in other assemblers. 

Jim Butte rfi eld once de­
scribed (COMPUTE', August 1982) 
the difficulties in fixing conven­
tional assembly language: "The 
tes t program must be thrown 
out and the assembler loaded; a 
new 'object' program must be 
created. The clincher is ... papcr­
work ... the new program should 
be version-numbered ... a pro­
gra m listing should be gener­
ated." Not so w ith PAL. PAL 
e legantly soh e such house­
keeping headach~s once and 
for all. 

PAL also permits assembly 
to tape, disk, screen, or printer . 
The output op tions can be 
switched on and off during the 
assembly. The flexibility is pretty 
amazing. Object files can be 
loaded via BASIC or Superman 
as normal program files . 

Assembly to memory is fast. 
Blink an eye and it' s done. As­
sembly to di k is also fast (I think 
I got about 2000 bytes done in 
close to 15 seconds). 

The nominal size of PET in­
memory assembly is 1000 bytes . 
I've done a bit over 2000 with no 
problems at all. It depends on 
how tight the source code is. 

PAL can be used to assemble 
huge programs-POWER, for 
1M COMPUTE! Jonuory1984 

instance. Chaining is used in the 
process, and the number of 
chained files is unlimited. There 
are some limitations on moving 
the program counter, and there 
might be limits on the size of the 
svmbol table. It' s all described in 
the book. If yo u wish, the symbol 
table, variable , and addresses 
you used in writing the program 
ca n be in a library on di sk and 
then it can be brought into the 
assembly process, precooked . 
This is one feature not available 
to tape use rs. 

PAL also provides a nice 
expression eva lua tor. Expres­
sions are not limited to the usual 
plus or minus one. They permit 
shifts, multiplication , and the 
PET's normal logica l functions . 
Exp ressions can include modifi­
cations to, and use of, the pro­
gram counter(*). This is tricky, 
but the explanation in the book 
is meticulous. 

Error trapping works well. 
Each error message (9 syntax­
type and 12 housekeeping-type) 
is clearly explained in the book. 
Errors a re shown on the screen, 
full text, PET fashion, as in , for 
example, BRANCH OUT OF 
RANGE. Phase e1Tors are handled 
by one cleve r line of code, very 
hand y for people like me who 
always mess up .byte statements. 

ln the event of an error, 
PAL, for a bit of additiona l pro­
tection , stuffs zeros (BRK) into 
the code. Should yo u care lessly 
try to use the bad code, you s tand 
a chance of surviving, since you 
may land on a Break command. 
Errors are not counted, a minor 
nuisance. 

Other Features 
Several exotic commands are 
included, such as adding yo ur 
own opcodes or going to BASIC 
during the assembly process. 
This is limited to some BASIC 
statements, but has its place. 
Conditional assembly is per­
mitted by use of IF and GOTO 
(renumberable). It is useful in 
getting the PET to assemble a 
bunch of repetitive instructions, 

in skipping as embl y of some 
code, or in chaining a particular 
file, depending on the result of 
IF, for instance, a computer type . 

Commodore 64 users get a 
nice command th<1t permits in­
cluding BASIC programs in the 
assembled object code. A corre­
sponding POWER64 command 
permits immediate te ting of 
such code in a pilrtition. If you 
don't use POW ER64 you can do 
the same thing, but it is tricky to 
se t up. In any ca e, the source 
code is never erased; you can go 
back and edit anytime. 

Other nice touches appeil r 
throughout the sys tem: Line 
indentation is permitted, the 
beginning and end (p lus 1) ad­
dress of the object progr<1 m is 
displayed, so yo u can save it via 
the machine language monitor if 
you wish. 

On sta rt-up, PAL changes 
the top of memory pointer to 
itself, conveniently, if (and only 
if) the current top is higher than 
PAL. Otherwise the system 
setup is left alone. A nice touch. 

I found no g litches after 
using PAL for two yea r . Every­
thing seems to work well. I dis­
like only one thing: If I forget to 
specify where to place the code, 
it defaults to the tape buffer (PET) 
or $COOO (64)-defau lts I could 
do wi.thout. I'd rather get an 
error message. 

Documentation 
The PAL system is excellently 
documented . Each command is 
clearly described, and severa l 
thoroughly annotated coding 
examples will get you started . 
The book itself is not a tu tori a I 
tex t, but recommends sources 
for learning machine language. 

For adventurous people 
who like to design and redesign 
things, the key subroutines have 
been documented . Their addres­
ses, functions, and use of mem­
ory locations are described. The 
method of assembly is also 
briefly described; it is important 
to understand this process if you 
wish to do strange things. 



OR BOTH 

Chances are when you finish Commodore 64: Getting The Most From It you'll want to 
t ake the next step into Advanced BASIC for the Commodore 64 and Other Commodore 
Computers. One way or another, you' re assured a thorough understanding of the 
powerful Commodore 64. 

Available at your local Robert J. Brady Co., 
bookstore or Bowie, Maryland 2071 5 
computer store. 

A 	 Prentice-Hall Publishing
Or call Toll-Free and Communications 
1-800-638-0220. ~'=~=-' TM Company 
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YOU CAN DO THIS 

Commodore 64: 
Getting The Most 
From It 
BY TIM ONOSKO 

The Commodore 64 is now yours to master 
in this new, unique book for beg inning users. 
You'll find this book full of suggestions, 
hints, and background information! Plus it's : 

• 	 Appl icable to all v ersions of the 

Commodore 6 4! 


• 	 Simply and 
clearly written 
for f irst-time 
computer users 

• 	The perfect 
companion for 
learning the 
essential skills in 
BASIC program­
ming, cx:ilor graph­
ics, sound, word 
processing, and 
games. 

It's a necessary t ool 
for your Commodore 64! 

1983/320pp/paper/ 
ISBN 0-89303-380-4/03804-4/$14.95 

OR THIS 

Advanced BASIC 
Programming for the 
Commodore 64 and 
Other Commodore 
Computers 
BY M ICHAEL RICHTER 

This is the next step 
for the user who 
knows the "basics" 
and wants to move 
on to more ad­
vanced BASIC pro­
gramming. Here 
you'll learn: 

• 	 How to read, 
write, and use 
good programs 

• 	 How t o gain knowledge through the 
experience of writing advanced software 

• 	 Applications for both personal and profes­
sional use 

• 	 Numerous examples to enhance each 
concept 

This is the way to maximize the capabilities 
of the Commodore! 

1 983/204pp/paper/ 
ISBN 0-89303-302-2/03022-3/$14.95 

http:0-89303-302-2/03022-3/$14.95
http:0-89303-380-4/03804-4/$14.95


A Note To Beginners 
PAL is, in my opin ion, id ea ll y 
su ited for both the expert and 
the beginner. It- is friendly; it 
needs no special edito rs or 
loaders; it is superfo s t, ond it 
coex ists with BASIC progroms in 
memory. It truly e limin<ltes ed ­
iting a nd testing headaches. 
And th e multiple tatement per 
line option is efficien t in more 
than one vvay. 

Anyo ne fa mil ia r w ith the 
tiny assemblers in mo nitor ex­
tensions such as Superman; any­
o ne who has gone through the 
nasty experience of hand a ­
sembly; or anyo ne ex perienced 
wi th machine la nguage wi ll find 
PAL a pleasure to use and will 
be unlikely to com mit se ri o us 
e rrors. 

Once you have PAL, there 
is littl e reason to use tiny as­
semble rs, except for s ma ll 
patches or corrections. You w.11 
never get away from Supern10n, 
though, as its disassembler fea­
tures will a lways be needed, 
unless, of course, you have the 
rare capacity to write supercode 
the first time around . 

PET's PAL has been aro und 
fo r a w hil e. It has proven lo be a 
very nice asse mbler. PAL64 is 
new a nd has extra features. PAL 
is a very good bu y, worth yo ur 
se riou s consideration. 

PAL 
Pru-Li11c Sofhmrc , Ltd . . 

755 Tlic Q111•c11:;<m 11 Enst , U11il 8 

Mi:;:;i..;..;1111;.:a, 0 11tai·io L../-Y-..J.Ci 

$99.95 © 


Robot Runner For The Tl 

Tony Roberts, Assist11 nt M;rn,1ging Ed itor 

Games written in BASIC o r Ex­
tended BASIC for the Texos In­
s truments 99/4A compute r some­
times su ffer from painfully s low 
actio n. The microprocessor just 
can't interpre t BASIC fast 
e nough to maintain a proper 
pace in an actio n game. 

Moonbeam Softwa re, how­
eve r, has found a way to so lve 
the problem in Ro/10/ R111111er, 
one of the company's recent 
Extended BASIC releases. The 
game has seven screens, each 
requiring a slightly differe nt 
approach. The game progresses 
quickly from o ne scenario to the 
next, e limina tin g the boredom 
that might set in if any one screen 
had to be played fo r lo ng 
periods. 

This m ultipl e-screen a p­
proach accompl is hes seve ral 
things. For one thing, the pro ­
gra mmer can limit th e possibilities 
avai lable at any given moment, 
a llowing tighte r, a nd thus faste r, 
program loops. In addition, this 
me thod a lso permits the pro­
g rammer to put the player 
146 COMPUTE! January 1984 

th rough some very di fficu It, but 
very short, game situatio ns. 

Taking Out Robot 
Terrorists 
It's the yea r 2600. The Organized 
Robot Te rroris t Society Against 
Civili za tion (ORTSAC) plans to 
send out its robots to conquer 
the world. Your mission is to 
guide yo ur own a nd roid into the 
heavil y g uarded ORTSAC head­
quarters, find your WilY to the 
Inner Chamber, and there con­
front the five ORTSAC leaders. 

At ga me's start, you find 
you rself at the bottom of a s ix­
s to ry building. Your goa l, a 
transporter cage, is at the top. 
Your android must move from 
floor to floor w hile avoiding the 
lrata 004 Security Force Robots . 
A ye llow chute provides a short­
cut to the transporter cage, but 
to reach it, you' ll have to run 
directly toward one of the security 
robots. Any mistake will be fatal. 

When you reach the cage, 
the scene s hi fts to screen two. 
Your robo t, in the cage, moves 

across the top of the screen ove r 
an acid pit. Before the cage 
crashes into the far wa ll , the 
robot must jump onto a small 
ledge. The n he mu s t jump again 
onto a pod floating on th e s urface 
of the acid. Timing the jumps is 
important, but there's no time to 
spare-an onru s hing security 
robot make s ure of that. 

Should yo ur jumps be s uc­
cessful, the next obstacle is a 
long ha ll way guarded by six 
groups of security robots . Scurry 
through gaps in th e robots' for­
ma ti on, t<ike cover behind the 
pi llars, and s tri ve for th e e ne r­
gizer at th e other end . 

The Second Acid Test 
Once through the ha ll way, yo u ' ll 
face Cl no th e r acid pit test. As a 
guard robot ro ll s toward yo u, 
you mus t jump onto a floatin g 
pod which wi ll carry vo u to a 
waiting e leva tor. Ai1d o nce on 
the e l vato r, yo u mu st jump 
again to an island in the center 
of the acid pit. 

Upon reaching the isl<ind, 
you find yourse lf in Cl ·eries of 
crisscross corridors with three 
group of robots o n patro l. Again 
your goa l is to reach an energ izer, 
but this time , once you put yo ur 
and roid in motion- there's no 
place to hide . Yo u' ll have to fa ll 
in between a cou pie of guard 
robots, taking rn rc to maintain 
your distance. The problem is 
that yo ur android a nd the secu r­
i ty robots travel at different 
speeds. 

The next challenge is the 
final one befo re the dreaded 
Inner Cha mber . In a two- ti ered 
room filled with racing red a uto­
mobile , the robot mu st leap car 
after car, reach and climb a lad­
der, then jump more cars before 
clambering aboard the platform 
that leads to ORTSAC's officia ls. 

The Inne r Chamber is w herL' 
the battle is foug h t. lt's where 
you do whilt yo u've come to do. 
You've used your skill s of 
locomotion to get thi s far , no w 
you mus t fight- ilnd qu ickly. In 
rapid s uccession, ORTSAC's 



----- NOW- ADVENTURES AND D&D FOR IBM-PC! 
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Aard ark Ac11on Software is 

availab le a t sof tw are re ta ilers 
erywnere If yo r local 

compu er or so fl ware store 
d oesn I carry 11 · ask 1h rn 

w hy not Deal er 1nqu11 1cs 
1nv1ted 

CATAL OG SPECIAL sen one 

WIZARDS TOWER 
adven ure is cl ayed on a mai,:: of 
fo re s! and dungeons S1mlla r 1n ol ay 
10 Oues1 •I has d ngeons and 
dragons and more Two to five hour 
01ay1ng 11m . and d ifferent e ..•ery 
time TRS -80C and Tl / 9 -4A requ11e 
extended basic 

Available On: TRS -BO C 16K, CMO 64. 
VIC 20 1 JK . Tt / 99 -4A 

S tocll •7010 . Tape 119 .96 , Diak 124.96 

ALSO ON I/JM PC MC 10 /r,. 

BAG-IT-MAN . .. Th is o ne feels so arcade l ike. you 'll 
wan 1 to p ut q ua rt ers 1n Yo u 'll be amazed and 
exci ted ove r three sc reen s lull o f a rc ad e sty le fun 
We have bag s of gold . e levato rs. mmesha ft s . 
rolli ng ca rt s. and two o f the nas ti es t gua rds 
you'l l sec 1n a long 11 me. t rying to pro tec t 11 all' 
A ll machine code wi th supe r color. excel len t sou nd 
and con ti nuous ac ti on ano cxc1 t ·~m n t 

Ava ilab le on T RS-80C 32 K C MD64 
Stock " 106 t Tape 524 95 D isk 529 95 

PARANOIDS ANONYMOUS fh 1s 
~ is one of our rnos delt gh1f ul 

Aclven tures You've be,,, 11w1 ted 10 a 
mee11ng of Paranoid s Anonymous. 
but of cour se. they won't tell yo 
w ere it 1s1 It all ma es oer ec sense 
if yo v rt:?mcm er 1 particular brand 

ou are ealong w11h You II 
love it1 1s one 

VIC20 · t 3K . CMD 64 

DU NGEONS OF DEATH 
a se'1ous D D tyoe gam or 
.ip10 1aversa1 a 11meYou 
g •a cho•cco f 1ac~and 
cnarac 1er o n scr en niaup1ng 
o f 1 ma;p a ch ance 10 gro,v 
f ro• ga-ne 10 game an a 
1 5 oage manual Re uores 
extended basic o n TRS BOC 
Available On: TRS ·80C 16K. 
CMD 64 , VIC 20 13K. 
TRS ·BOC 32K Diak 
Stock 117001 . Tape s 19 .95 . 

Diak 524 .96 

ALSO ON IBM PC & M C 10 6k 

) 

Avadablo On TRS 30C· 16K . Tl / 99 -4A, 

S1ock n5090. Tape S 9 95. Disk S2 4 95 

PYRAMID our toughest and most 
1ntr1gu 1ng ad vent u re Avera g e 11me 
ihrough 1he oyra m1d is 50· 70 hours 
Clues ever yv...h re and some verv 
1ngenu01JS orob lems This on e •S 
oooul ar 3round !he w o r ld 

AvoBabl• On: TRS ·SOC teK . CMD 84. 
VIC 20 1JK, Timu S incla ir. Tl/99 -4A 

Stock •5002 . Ta.,. a19 .95 . Oillt •24 .95 

,\£50 0;1 /BIA PC & MC 10 ln A 

TO ORDER : Send amount indicated plus 52.00 shipping . per order. Include stock number. quantity desired and your preference of tape or 
disk. Be sure to indicate type of system. amount of memory, etc . When using charge card to order by mail, be sure to include expirat ion date . 

PHONE ORDERS ACCEPTED 
8 :00 a.m . to 8 :00 p .m . E.S.T., MON -FRI CH~~~~g~~DS [&1 1 -800-624-4327 

2352 S. COMMERCE• WALLED LAKE. Ml 48088 • (313) 669-3110AARDVARK/'/~ S~ 
MC10 - VIC 20 - CMD 64 - Tl / 99 -TIMEX - IBM-PC 



lea d ers descend upo n you . Ta ke 
a im a nd shoot. Yo u have only a 
couple of sh ots a t each, a nd as 
soon as any on e o f th em r aches 
yo u, your missio n is ove r- un­
s uccess full y over. 

Running The Gamut 
Again 
Sho uld vou fa il a t a nv time 
during thi s vv hole process, yo u 
return to th e beginning to try 
aga in . Each time th ro ugh, how­
eve r, things are slightl y di ffe ren t. 
The d iffe rence is speed . The 
securi ty robo ts a re a bi t fas te r, so 
yo ur robo t mu st be mo re a le rt. 
·some times he'll be forced to 
jump even befo re hi s ta rge t has 
come in to s igh t. 

The o pe ning sce ne includes 
th e score, th high sco re, the 
number of robo ts you have left, 
and a counter fo r the number of 
times you 've s ta rted from th e 
b ginning. No te th e las t s ta ti s tic, 
fo r each time th roug h the ga me, 
yo u mus t adjus t yo ur timing . 

The firs t time thro ugh the 
firs t screen , fo r example, it' s 
a lmos t imposs ible to foi l. The 
third time th ro ugh, ho weve r, 
the re can be ne ithe r e rro r nor 
indecision. One false s tep and 
you ' re caught. The fo urth time, 
yo ur p rog ress is compl icated by 
invis ible guard robo ts. 

Documentation Oddities 
The d ocumen ta ti on fo r Ro/1ot 
R111111cr is ke tchy in p laces. It's 
di ff icult to und ers ta nd th e de­
scription o f th e seven scenes 
until you 've played them , and 
th e fo ur-page instru ction pa n1­
phle t is embarrassed by a 
number o f misspe ll ed wo rd s. 
This is m os t sta rtling in th e di s­
cussio n of a "yellow shoot. " 
Eve n tuall y, you ' ll rea li ze tha t 
the w rite r is a ttempting to de­
scribe a ye llow chu te . 

There a re ome mi no r in­
consistencies between the 
sco rekee pirrg as desc ri bed and 
the scorekeeping as progra mmed. 
Ba ica ll v, vou earn a set num ber 
of poin ts each time you complete 
a screen . After you've played a 
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few times, yo u ' ll find yo ur sco res 
re ma rka bly s imila r ga me a fte r 
ga m e. Additional robo ts a re 
awa rded at 3,000 p oints and 
10,000 po ints, and eve ry 10,000 
poin ts the reafte r. 

The g raphics in Ro/Jot R111111a 
are bright a nd colo rful. The 
screen s are cris p and unclut­
te red. The sound effects a re 
pleasa nt, nnd a re a welco me 
cha nge fro m vv ha t I' ve come to 
ca ll " d efa ult TI sound e ffects"­
the silly sounds that come from 
clum y use of the noise genera tor. 

Joystick Or Keyboard 
The gam e is available on both 
ta pe and di sk in ve rsio ns for 
joys ti ck o r key board . I prefe rred 
using th e keyboard , which is 
m o re res ponsive tha n th e s ti ff Tl 
joysticks. 

However, I did have som e 
di fficulty w ith th e casse tte 
key board ve rsion. The p rogram 
was incons is tent in de tecting a 

colli s io n b tween th e jumping 
and ro id a nd o ne of the pods 
floa ting over the acid p it. It was 
agg rava ting to see th e robot fl oat 
right th rough th e pod and e nd 
up sizzling to a me ta l fragme nt 
in th e acid. 

Precision co ll is io n-de tectio n 
is ano th er problem area for TI 
Extend ed BASIC. The collis io n 
mus t occur a t th e time th e pro­
gra m is execu tin g th e line con­
taining th e colli s io n-detec ti o n 
command . Tole ran ces ca n be 
spec ified so tha t a nea r m iss is as 
good as a colli s io n, a nd in most 
cases in Ro/Jot R111111er, co lli s io n 
detection is fa ir, if a bit imprecise. 

Tho ugh n one o f its seven 
scree ns co uld s ta nd a lo ne as Cl 

s uccessful ga me, Robot !~1111 11cr's 
combina tion o f cha lle nges pro­
vides a truly amus ing game. 
Robot Ru nn er 
Mou 11 //£:11 111 Soft1u11r1 · 
2 Bric('\c 5 1 n'd 

orl/111111111011 , M A OW60 
©519.95 

Blue Max For Atari And 
Commodore 64 Da n Gutman 

Just w hen you tho ught shoo t­
em-ups were passe, jus t w hen 
you tho ught you'd played eve ry 
va ria ti o n , a lo ng comes a ga m e 
tha t may make s ta ndard two­
dimens io nal eye/ha nd ga mes 
obsole te. Bob Po lin 's Blue Mnx 
may well be the bes t action ga m e 
there is. 

The comparisons to Znxxo11 
are obvio us. Both ga mes feature 
a diagonally scrolling three­
dimensional screen w ithin w hich 
the playe r controls a n a ircraft 
tha t can shoot a t a ir and groun d 
targets. Unlike Znxxo 11 , here yo u 
pilot a 1915 bip lan e over a land ­
scap e of roa d s, bridges, tanks, 
and buildings. 

It is World War I, and the 
Germ ans will award the Blue 
Max medal to an y of their fl yers 
w ho can gun you d own . The 

pla ne ba nks and ro ll s, as in 
Znxxo11 , but even smoothe r­
you may be tempted to sway 
yourbody into the tu rns. The 
biggest p roblem w ith Znxxo 11­
determining your ship's alli tude­
has been solved in thi s game. The 
background and shadow of the 
plane make it very clear how 
high you're fly ing. And, jus t fo r 
good measure, yo u ' ve got a n 
altimete r ga uge . Wha t Znxxo11 
pioneered, Blue Mn x p erfected. 

The Complexity Of An 
Adventure Game 
If Blue Mnx mere ly improved on 
Znxxo 11 , it would no t be s uch an 
outs tanding ga me . What ma kes 
Mnx so specia l is th a t it d oes 
w hat no o ther sh ooting ga me 
has d o ne before. Yo u do n' t jus t 
fire away until yo ur thumb ge ts 
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After read ing th is issue of Compute, you are now fully aware of the ---~----iiiiii~many outstand ing printers on the market today. But what you m ight 
not be aware of is that the printer you like best might not be compat­
ible w ith your computer and software. (The picture above is a good 
example of printer incompability) . At the Printer Store, we specializ-e 
in printers. so our ex perienced professional staff can help you 
choose the right prin ter for your personal and business needs. If you 
want the Best Value, Low Price, Product Availability, and Support, 
call the Printer Store and ask us about: 

• FREE TECHNICAL CONSULTATION 
• FULL AFTER SALE SUPPORT 
• FULL FACTORY AUTHORIZED SERVICE 

C. ITOH 8510/r:::rn'--IBl.-nm 
Prowriter 

• 120 CPS - 1.3K Buffer - 144x60 dots 1 inch 
Nx9 dot matrix - Proportional Spacing - 8 Character 
sizes - 5 unique alphabets - Greek character set ­
Graphic symbols - bi-directional. logic-seeking ­
Adjustable tractors - Single-sheet friction feed ­
Vertical & horizontal tabbing. 
C. ITOH 851 0 Prowri ter ..... List $795 $ 395 

DOT MATRIX PRINTERS 
EPSON SERIES 

FX 80 ..... . ... . . . .... S CALL 
FX 100 . . . . . . . . . . . . . . . S CALL 

OKIOATA SERIES 
82A ... . .............. S CALL 
83A ... . . . . . ... . . . .. .. S CALL 
92A .. .. .. . . . . ... . . .. . S CALL 
93A ..... .. . . . .. ... ... S CALL 
84 (parallel) ... . .... ... . S CALL 

C. ITOH SERIES 
8510 Prowriter ........ . . . S 395 
Prowriter II .... . . . ..... S CALL 
New! Banana . .. .. . ... ... S 239 

IOS SERIES 
Microprism 480 . . . . . . . . . S CALL 
Prism 80 ........ . . . . .. S CALL 
Prism 132 ....... . . .. . . S CALL 

GEMINI SERIES 
Gemini 10X .... . ... . . .. S CALL 
Gemini 15X . ~ . . . ..•.... S CALL 

NEC 8023 . . ....... . .... .. S 419 
Toshiba P 1350 ..... . . .. ... S 1750 

We carry a full line of Cables and Accessories 

Call (714) 241-0701 and ask us about . . 

LETTER QUALITY PRINTERS 

BROTHER SERIES 
HR-1 (parallel) ... . •... . S CALL 
HR-1 (serial) ........... S CALL 
HR-15 ......... . . . ... . S CALL 

COMREX SERIES 
CR- 1 (parallel) .... . .. . ... S 795 
CR-1 (Serial) ............ S 865 
CR-2 .. .. ...... . . . . . .. S !.:ALL 

C. ITOH SERIES 
F-10 40 CP S .. ...•... .. S CALL 
F-10 55 CPS . .... . .. ... S CALL 

Juki 6100 ....... . •..•.... S CALL 


Daisywriter 48 K. ... . . ..•... S CALL 


NEC SERIES 
3510 ..... .. . .. .. . ... . 
3530 . . ........ . ...... 
3550 ............ .... . 
7710 .. . .... .. .. ... . .. 
7730 .. . ... . . .. .. . .. .. 

NEC Accessories .. . .. ... .. . 


S CALL 
S CALL 
S CALL 
S CALL 
S CALL 

S CALL 

BROTHER 
HR-15 

• 13 CPS · Bi-directional · Super & Subscrip t 
• 10. 12. 15 and Proportional Spacing Pitch 
• Optional Tractor. Sheetfeed and Keyboard 

Parallel .......... . ... ... . .... . S CALL 

Serial .. . .•.. .. .... . . .. ... . .... S CALL 


INTERFACE EQUIPMENT 

Apple Dumpling ..... .. . . . . . .. . .. ... .S 145 
Grappler Plus . . . . . .. . ....... .. .. . . S CALL 
Complete stock of Epson Accessor ies .. . S CALL 
Custom Printer Cables for Apple. Atari. IBM 

TRS -80 . ... . .... ..... . ........ S CALL 
Printer Stands. large .... • .. .. . .. ~ .. .. S 95 
Printer Stands. small .. . . ...•..... . ... S 25 
Printer Ribbons . .. . . .. .... . . . . . . . . S CALL 
Printer Sound Enclosures . ..... . • .... S CALL 
Vic 20 /Comm. 64 Interface .. . . . • ... . S CALL 

1) LOW PRICES 

2) SAME DAY SHIPPING 

3) FREE TECHNICAL SUPPORT 

4) FULL SERVICE OPTION 


We are so confident of our LOW PRICES andSUPPORTthat we HOW TO ORDER: OUJ phone lines a1eopen horn 8am 10 6 prn PST.Monday·PHONE REBATE · k k th ·t 1· b II' Friday We accept VISA. MASTERCHARGE 1a1.10 exira charge) personal
THE aregoing to as you toma e eini ia investment Yca ing checks 1akc 1wo weeks to clear coo·s accepted Same·day shipment on 

us. Inreturn .when you buy your printer from us.we will •0 bale orders placed before 1p.m.Manufaclurers warranty applrcabte on all equip·

Printer thecost of your call and deduct it from your invoice. menl. P11ces subject to change. 

STORE - 2720 S. Harbor Blvd., Suite E , Santa Ana, CA 92704 • The Pnnier Store 1983 



No Matter What 
Type of Computer 

You Own, 
This Book Will Get 

You On--Line 
TODAY! 

THE UNDERGROUND BULLETIN BOARD 
WORKBOOK AND GUIDE 

FIRST TIME BETWEEN TWO COVERS 
'83 - '84 EDITION 

[Periodic Updates] 
INCLUDING: A Blitz Course In TeleCom­
puting . Complete Information On Com­
puter Bulletin Boarding with Special Em­
phasis on Public Domain Systems: 

• What They Are. 
• Kinds of Information Available. 
• How To Get Yours Free. 
• Step-by-Step Guide 

To Get You Started 
HOOKING IN Immediately. 

• Buyers' Guide To Modems. 
PLUS : Over 400 verified listings. 
Periodic Updates. On-line Logbook. 
Electronic Mail Address Book. 
$14.95 p.p. Make checks payable to: 

ComputerFood Press 
DIV OF COLTRANE &BEACH 

31754 Foxfield Drive 
Westlake Village, CA 91361 

Phone Number: (213) 462-0888 

--------------­Please Send copies. 

Enclosed is$ 
NAME ___________ 

ADDA.-----­---­
CITY ___________ 

STATE ___ ZIP______ 

CARD# ______ Expires __ 

Signature -­-----­-­

Send To: 

ComputerFood Press 
DIV. OF COLTRANE &BEACH 

P.O. BOX6249 
Westlake Village, CA 91359 
Visa and MasterCard Accepted 
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sore. There's a lot of work to be 
d one-bridges, tanks, and 
enemy planes are a ll des troyed 
in different ways. Your instru­
ment panel tells yo u how much 
fu el you've go t, how many 
bombs remain, th e speed , a l­
titude, wind, approaching 
enemy planes, and any damage 
to your aircra ft . This con tro l 
pa nel is not just for how: You 
have to use it to succeed . In fact, 
you have to use it to take off. 
This kind of complexity is usually 
found only in ad venture ga mes. 
So ad ve nture ga me fans as well 
as arcad e ga me bu ffs wi ll ap­
preciate it. 

At th e same time, Blue Max 
is not so complica ted tha t it over­
w helms. Defc11 rler is a great de­
fensive ga me, but so much ha p­
pens onscreen that a lot of people 
experience stimulus overload. 
Since Blue Ma::i: is ma inly an of­
fensive ga me, yo u don't have to 
be constantly on ed ge fo r that 
nex t assa ult . The re is actually 
very littl e shooting at you. So 
yo u can look ove r the side and 
enjoy the scenery a bit- bomb a 
few bridges here, s trafe a few 
tanks there . And if yo u miss, 
don't worry about it. There will 
be more bridges a nd ta nks down 
the road . 

Bombing is accomplished 
by hitting the fire button and 
pulling down on the s tick a t the 
same time. This takes some 
getting used to, es pecia ll y w hen 
yo u consider tha t pulling d own 
a lso causes yo ur plane to dive. 
Realistically, pilots in World War 
I did not have sophis ti ca ted 
bomb s ite technique . 

In Blue Max, you have to 
drop bombs before yo u reach 
your target, depending on yo ur 
location and altitude. It's similar 
to the way a quarte rback has to 
" lead" his receiver w ith th e ball. 
The initial frustration is offset by 
sa tisfaction as you gain control 
late r in the ga me. 

Perhapsthe toughestpa rtof 
the game involves periodically 
landing your plane to refuel and 
make repairs. First a tone 

sounds, indica tin g you are ap­
proaching a fri endly runway, 
and yo u'd better go for it or you ' ll 
run out of fuel before you see 
another one . Then you've go t to 
quickly descend to 25 fee t a nd 
press the fire button to lower 
your landing gear. A blue L on 
the control panel indicates it' s 
safe to land . You position yo ur­
self ove r the run way and touch 
down . You want the firs t half of 
the run way; o th erwise , yo u 
won't be able to build up enough 
peed to take off aga in . If thi s all 

sound s easy, wa it until yo u crash 
and burn the fi rst ten times. 

Graphics And Sound 
As for techn ical qualities, Blue 
Max is good to very good. The 
g raphics are cri sp a nd colo rful. 
The screen lights up with explo­
sives as you strafe a row of tanks . 
Litt le ca rs a nd trucks drive over 
the bridges, and w hen yo u bomb 
the bridges, chun ks of it blow 
up, not the whole bridge. The 
sound is mostly explosions, but 
even here a ttention has been 
paid to th e detail. Bombs 
dropped o n the ground blow 
up, but the ones that hit the 
wa te r make a splashin g noise. 
There is a lso a jaunty rendition 
of Hail Brita1111ia between ga mes . 

My complaints wi th Blue 
Max are nitpicking . I wish there 
was a little more variety to the 
scenery ins tead of the endless 
military suburbia of bridges, 
ta nks, factories , and more 
bridges. There should be some 
sort of ultimate goa l. Though 
yo u cn 11 enter a n enemy ci ty if 
yo u survive a nd hit fo ur specific 
targe ts, only top-of-th e-line 
players w ill ever see it . And the 
"city" is not that different from 
the res t of the countryside. 

But agai n, these a re small 
quibbles about a g rea t ga me. 
Blue Max is head and shoulders 
above other sh ooting ga mes. 
Blu e Max 
Synapse Software 
820 Coventry Rund 
Kensi11gto11, CA 94707 
(415) 527-7751 ©$34.95 



SPECIALS 
Gemini 15X Printer .... . .. . ....... . .... $399 

Ax iom AT-100 Printer (with in terface . .. .. $229 
Astra Double Density Dual Drive ... . .... . $469 
Rana 1000 Drive . . . . .. . ....... $319 

600XL .. . .. . .. . CALL 8 11·3 BO Column Board ... .... .... $245 
Mannesmann Ta l ley 160L Printer .. . . . ... $589800XL . ....... . CALL 

Atari 400 Keyboard (I n Home) .. . ... . ... .. $35 

1200XL .. . . .... .. .. . .. $409* Programmer Kit . . $48 Entertainer Kit .. $64 
•Reflects $100 Atari Rebate Wice Joystick ... $23 Wice Trackball .. . $49

1050 DRIVE ..... $335 MICROBITS !NFC . . . S7B 
1025 PRINTER $399 BO COLUMN BO $249 
1020 COLOR PTA . . $219 TECHNICAL NOTES $25 
1027 PRINTER .. $279 REAL TIME CLK ... $38 1~ASTRA 16201010 RECORDER . . . $72 	 81 DDRIVE .. .. . $419 

DISK DRIVE SYSTEM
DRIVES MEMORIESASTRA 162D ... $469 	 MORE FOR YOUR MONEY48K RAM (INTEC) .... $95RANA 1000 . . . . $295 	 DOUBLE OR SINGLE DENSITY64K RAM (INTEC) . $1 19PERCOM 88-S1 . . . $298 	 TWO DRIVES48K RAM (MOSAIC) S1D9PERCDM 40-S1 . $418 

64K RAM (MOSAIC) . $145PERCDM 40-S2 $718 	 SPECIAL ..... .. ..... $469 
128K RAM DISK .... S299PERCDM 44-S1 . . $510 32K RAM (MOSAIC) .. $68PERCOM 44-S2 $929 

ATARI SOFTWARE 
ADVENTURE INT'L 	 EDU -WARE Printers/Etc.
Adv. t -t2 each (C) .... St8 	 Prisonm II (0) . . . . . $27 
Prepple (CID) ........ S20 


Spelling Bee(Dl . ss2210 GEMINI 10X . . $279 PROWRITER . $345Preppie II (CID) .. . . . . S23 Compu Read (0) 
Dlskey (Di ....... . S33 compu-Math Fr (Dl s21 GORILLA $1 99 SMITH TPI ... $488 
Sea Dragon (CID! . .. . $23 Compu-Malh Dec. (Di . S27 CITOH SILVER REED P .. . $669 
APX 	 EDUCATIONAL SOFT. Prowriter $34 5 QUME 11140 + . $1299 
Eastern Fron! (CID) .. S23 	 Tr icky Tulorial Prowriter 11 $629 OKI-DATA 

M icrolinc 82A S398747 Land Sim. (CID) .. St7 1,2.3 or 4 (CID) .. ... S15 StarwJ1 ter $1149 
Fig-Forth !Cl S30 	 Tr icky Tuto rial Printma ste r $1448 Microllne 83A .. S638 
ATARI INC. 

5,6 or 7 (CID) ...... S22 NEC 
Microline B~P ... S958INFDCOM 	 C 

Mlc rosofl Basic II IA) . $62 Suspended (Di S34 8023 A· ... $409 Microline 92 $488 
Mickey In Great 111 (D) . $27 3510 $1375 M1cro llne 93 . $858 

Outdoors (CID) .... $36 ~~~~~;~~~r!D l · · s27 3530 ... DIAB LO. $1579 
Paint (0) . . . . . . . . . . . $30 Deadline (0) : : $34 mg1ii:ici . 620R .. S939$1779 
Speed Reading (C) .. . $54 630R $1719$1998

JV SOFTWARE
Oi x (A) . . . $30 Jrny to Plnls (CID) . ... $20 

Dig Dug (A) . . . . S30 Action Ou es I (CID) S20 MONITORS
Alar i Wri l er (A) ... ... S68 Ghost Encount. (CID) S20 
Donkey Kong IA! . S30 AMDEK NEC 
Time Wise tD) ....... $23 LJK Color I S289 GAN (JB1 260) St 15 

Letter Perfec t (0 ) $74
Visicalc (0) . . . . .... $t39 	 V300 . . " $139 GAN(JB120t) . $155 

Data Perl ect (0) .. $74Juggles House (CID) . S22 	 V300A $149 Co lor Compos ite $298 
ON-LINEJuggles Rnbw (CID) .. S22 Co lor II . $449 RGB Colo r S598 

Pila! (Home) ........ $55 Ul!ima II (D) ......... $39 

Ga laxlan ... ........ $30 Marauder (0 ) . . . . . $23 MODEMS 

Defender ... $30 Lunar Leeper (0) . . . . $20 

ET . .. .. .. .. . ..... .. $34 
 Wiz & Prince ss (0) .. $22 HAYES NOVATION 

Frogger (CID) .. S23 Smartmodem ...... S209 J·Ca1 ... S99Microsoft Basic (0) . . $62 
Crossfire (A) .. . $23 Sm artmodem 1200 . $498 Apple Cal II S259Macro Ass. & Edi t (0) . S62 

M1crom odem II S259 D·Ca1 Sl49Assembler Editor (A) . $42 	 OPTIMIZED SYSTEMS 
Basic Cartridge (A) .•. $45 	 C-65 (0) .. ......... . $58 

Pac Man (Al ... ... ... $30 	 Bug -65 (D) .... $23 

Cenlipede (A) . . . .. .. S30 	 Max-65 (0) . $58 
Caverns of Mars (0) .. S28 	 Basic A+ (0) ..... S58 
Siar Raiders (A) ... . .. S30 	 RO KLAN 
Conv. Lang. Ea. (C) ... $42 	 Garf (0 ) ... S27 
Music Composer IA) .. S31 	 Gori (A) . . . ... . ..... S30 

Super Breakoul (A) ... S26 	 Wizard o f Wof (D) . $27 
My Firs! Alphabel ID) . $26 	 Wiza rd of Wor IA! . ... S30 
Prog. 2 & 3 (ea.XC) .... S2 I SIRIUS 
Word Processor (0) . S102 Alpha Shie ld (A) ..... S27 
Pila! (Educ.) . . . . . . .. S92 Wavy Navy (0) .... ... S23 
Touch Typing (C) $19 Bandll s (D) ....... . . $23 

H"ome File Mngr (0) .. $36 SPINNAKER 
AUTOMATED SIMUL. Snooper Troop 1.2(0 ). $30 
Hellf ire Warrior (CID) . S27 Kindercomp (0) . ... . . $20 
Kng Arthr's Heir (CID) S20 Rhymes & Riddles (0 ) S20 
Invasion Orion (CID) . . S17 Hey Diddle Diddle (D) . S20 
Temple of Aps. (CID) . $27 Srch Amzng Thngs (0) $27 
Star Warrior (CID) .... S27 Story Mach ine (D) . . . S23 
Dragon's Eye (0) ... .. S20 Face Maker (D) . . . .. S23 COMPUTERS 
Crush Crumble (CID) . S20 STRATEGIC SIM. UNLIMITED

Cosmic Balance (0 ) . . $27 
AVALON HILL Cosmic Balance II (D) S27 727 BREA CANYON RD., SUITE 16
VC(D) .. ... ........ . $17 Tigers In Snow (CID) .. S27 
B·1 Nuc. Bomber (C) .. $12 Battle of Shiloh (CID) . S27 WALNUT, CA 91789
Legionnaire ICI ... . .. S23 	 Batlle of Norm. (CID) . S27 

Galacl ic Gladiator (0 ) S27 ORDER LINES OPEN MON-SAT 8 am - 8 pmBRODERBUND Cylron Masters (D) . .. $27 
Sky Blazer (D) .. ... .. $22 SYNAPSE SOFTWARE 
Bank SI. Wr iler (0) . . . $46 File Mngr 800 + ... . . S65
A.E. (0 ) .. . . ... . .... . $23 Proteclor II (0) $23 (A) $29
Arcade Mach ine (0) . . $39 (800) 626-7642Shamus . .. (0) $23 (A) $29
Chopllfter (0 ) . .. $23 Fort Apocalypse (CID) $23 
CBS Shamus II (CID) .. ... . S23 PLEASE FOR ORDERS ONLY 
Mounlaln Ki ng (A) . . . $27 Necromancer (CID) ... S23 
Boulders & Bombs (A) S27 Pharoh's Curse (CID) . $23 SORRY, NO COD'S 
Krazy (each) $34 ~~~~~(~)Ml 	 (714) 594-5204......... S34 

CONTINENTAL SOFT. Jumbo Jel (A) .... . .. S34 
Home Accoun1ant (0) $48 
Tax Advantage (0 ) . .. S39 Submarlnecomm. (Al S3• FOR TECHNICAL INFO ORDER INQUIRIES

~A 	 ' ' 
DATASOFT A1ari Warld(Dl . ... .. S39 OR FOR CALIFORNIA ORDERS 
Text W izard (D) . .. ... $65 J.D Sprgrphcs (CID) .. $27 

Add S2 .50 shipping per software order in con1inen1a1 u S Ada SS ooMISCELLANEOUSGraphic Master (0) .. . $27 snipping per sollware order for AK , HI, FPO·APO Ada StO 00 or 15%
Micro Palnler (D) . . . . . $23 	 Sargon II . . (C) $20 (0) $23 

(whichever 1s greater ) per sollware order !or non-U S Call lor cost olLisp Interpreter (D) ... $79 	 Financial Wizard (D) .. $41 
hardware sh1pp1ng Call l res1den1s add 61h% sales tax Casn1ersGraph ics Gen.(0) .... St 7 Castle Wolfensle ln (0 ) $20 

Bas ic Compiler (0) ... $65 Master Type (D) ... ... S27 checks or money oraer s hlled w11n1n 2~ nours for 11ems 1n srock 
Zaxxon (CID) . ... . . .. $27 Milllonalro (0) .. ... .. S52 Pers onal checks require 4 weeks 10 clear. MasterCard ana VISiJ OK for 

Astra Chase (D) .. ... . $22 sollware only w1lh1n continental U S , add 3% surcharge Include cara 
DON'T ASK All Baba (D) .. . . ... . . $22 no . expiralion dale and srgnalure . Due 10 our low pflces. all sa les are 
Sam (0) . . ........ . . $39 	 Miner 2049er (A) ..... S34 
 final. All defective returns must have a return authorization number
P.M. An imator (D) ... . $23 SammrseaSerp. (C) . s13 Please call to obiam one Delore returning gOOds tor replacemenl orTeletar l (0) . . . . . . ... . $27 	 Plnba l (D) . . .. ... . .. $20 
 repair . Prices & ava11ao1hly suo1ec1 10 change. 

COMMODORE 

........ .. CALL
(:: CBM 64 

1541 DISK DRIVE 	. . $239 
1701 Color Monitor . . $255 1530 Recorder ... . ... $59 
1525 Printer $239 1600 Modem .. .. .... $59 
1520 Color Ptr . .. . $169 1650 Auto Modem $89 
Card ? (lnfc) $60 CMB 64 Ref Guide S18 
light Pen ... S29 The Connection (lnfc) S85 
Cassano lnfc .. .. $29 MSD Disk Drive . . $339 
Card ? Sottware .. $16 PTI 45 Lot Board ..... S59 

SOFTWARE64 	 64 

Multiplan . . . .. .. . . ..• .••• .... . . CALL 

Scri pt 64 577 

Cale R esu l t Prof. .$114 

C<1 lc Resu l t Easy 568 

Th e Home A ccou ntant . $48 

Oelphrs Orac le . $89 

Wo rd Pro 3 w oth Spell 578 


AC CESS SOFTWARE 	 MICROSPEC 
Neu1ral Zone (CID) ... S26 	 Payroll System (0 ) ... S73 
Spri1e Masier (CID) . .. $27 	 Inventory Pkg ID) . . S73 

General Ledger (0) ... $73AVALON HILL 
Nu kewar(C) ... . .. . . S12 Disk Dala Mgr (0 ) ... S62 
Plane! M iners (C) . .. . S12 Mail Lisi Mgr (D) ... S41 
Androm. Conquest IC) St4 Checkbook Mgr (D) ... $39 
Midway Campaign (C) $12 	 M·SOFT 
Nor!h All. Convoy (C) . S12 	 M-Fi le (D) ... .. .. $89 
Comp. Stcks/Bnds (C) S15 	 ON-LINE 
Compu ter Fool ball (C) $18 	 Frogger (0) . . . S23 
Telengard (C) ..... S1 6 	 Jawbreaker (0) .. .... $20 
BATIEAIES INCLUDED PACIFIC COAST SOFT. 
Paper Clip (DI .. . .... $85 PCS (80 Col BO. wora Proc . 

D.Base.Spreadsheel) CALLDelohrs Oracle(D) . . 89 
Accounl PAC (CID) ... S34 

BRODERBUND File PAC (0) .. . $30 
Chopl1fter (A) . . S29 Ed ilor PAC (0 ) ....... S39 

Serpentine (A) ....... S27 
 Inqu ire PAC (0) ...... $57 
Sea fox (A) ........ . . S27 
 Happy Tutor Typng (0 ) $18 
David's M1dn1ghl (0) .. $23 PROFESS. SOFTWARE 
COMMODORE Word pro 3+ 164 (0) .. . $68 
Easy Fiie (D) . . . . $75 QUICK BROWN FOX 
Easy Finance (0) .... S38 Prof.Word Proc. (A) ... S50 
Easy Mai l (0 ) .. . .... $38 
 RAINBOW 
Easy Scrip! (0) • . . . . . $75 Writers Assis1an1 .... S95 
Easy Schedule (0 ) .. . $59 Spreadsheet Assisi. .. $95 
Logo (A) ........ ... . $75 
 File Assist an! ... .... S95 
Pllo l (D) .. .. .... .... $75 SIRIUSAssembler (0 ) ... .. . $38 BladelBlackpoodle (D) S27Music Mach ine (0) . .. $25 Type Attack (0 ) . . .... S27
Music Composer (0) . . S25 Re pion (D) .... . ..... S27Meza Music (0 ) .. . .. . $75 Crit ical Mass (0 ) ..... S27Video/Music Supt. (0) $38 Snake Byte (0) ... $23Jupiter Lander (A) . ... $25 Way Ou! (0 ) . . . .. S27Radar Rat Race (A) ... $25 Fast Edd ie (0) ... S23
Sea Wo lf (A) ........ S25 
 Turmoil (Di . . .... . S23Kickman (A) . . . . .. $25 Spider City (0) ....... $27 

COMM-DATA 	 Squish'Em (D) . .. ... . $23 

Pakacuda . (C)St4(D)S18 	 Final Orbit (0) . . .... . S27 
Escp. MCP . (C) $14(0)$ 18 	 Alpha Shie ld (D) . .... S27 
Cen1rooods (C) St4 (D)S18 	 SKYLES ELEC. WORKS 

Busicalc (CID) . . S52 
Arcade-Pak (C) ... ... $18 
COMPUTERMAT 

Busiwriter (0 ) .. $72 
Educalion-Pak (C) .... $18 	 SPINNAKER 

Snooper Troops 1 (0) . $29
CREATIVE SOFTWARE Facemaker (0) . . S23
Moondust (A) . ... .. . S25 Klndercomp (0) . . . . . $20
Trashman (A) . .... . . $25 Hey Diddle (0) ....... $20

Save New York (A) . . . $25 Most Amaz. Thing (D) . $27
Astroblilz (A) ........ $25 


SYNAPSEHousehold Fin (0 ) ... S25 
For! Apocalypse (CID) $23 

DATA 20 Survivor (CID) . . .. . .. $23 
Video Pak 80 . . . ... . S139 Dre lbs (CID) .. ....... $23 

Z80 Video Pak . .... . S229 	 Pharoh 's Curse (CID) . $23 

Protec to r II (0) .. . . . .. $23 
Finance Cale 64 ... .. $34 
EN-TECH 

Morgal (0) . . . . ... . .. $23 
Dal a Base 64 . . .. .... $56 Shamus (0) ......... $23 

Invoice Ease 64 . .... $56 	 TAYLORMADE 


Touch Typing Tu!or

EPYX 3.0(0) . . . .. . $21
Temple of APS (0) ... $27 

TIMEWORKSUpper Reach . APS ID) $14 
RbbrslLost Tomb (CID) $21Jumpman (0) . .. ... . . $27 
Wall Streel (CID) . .... $21 

HES Money Manager (CID) $21 
HES Modem .... .... $59 Data Master (CI D) .. .. $21 
6502 Prot.Dev.Sys.(C) . $22 	 Dungeons of Alg. 
Hesmon 64 (A) . .... . . $27 Dragons (CID) . .... $21 
Turtle Grapics II (A) .. $41 TOTL 
Heswrl!er 64 (A) . .... $32 Text 2.6 ... (C) $32 (D) S34
Gridrunner (A) .... . .. $27 Label 2.6 .. (C)$15(0)S17
Retroba ll (A) . .... . . . $27 Time Managec2.6 (C) . $24 
INFOCDM Time Manager 2.6 fD) . $27 
Zork I. II or Ill ID) . . ... $.27 Resrch Assist. 2.0 (C) . $24 
Deadllne (D) . . . . ..• . $35 Resrch Assist. 2.0 (D)' . $27 
S!arcross (D) . . . .. $27 UMI 
JIN SAM Motor Mania (C) .. ... $20 
Min l·Jlni (A) ... . . .... $75 Renaissance (C) .. . .. $27 

VICTORY
UTILE WIZARD Ann ihilator (CID) .. ... S16
Pro.Mall.List (C)$22 (0 )$25 Kongo Kong (CIO) . . . . $16
Stockmaster Trek (CID) ........ .. . $14


(Inventory) (C)$25 (0)$28 Adv. Pack #1 (CID) . . . $16 
LOGISTIC Adv. Pack #2 (CID) . . . $16 
Datacalc 64 (C) $55 (0) $59 Grave Robbers (CID) .. $13 
Home Journal (0) . . .. $55 Chomper Man (CID) . . $18 



PROGRAMMING THE Tl 

C Re eno 

Programming Tips And Hints 


This month I will cover a va riety of hints that I 
hope will be helpful in yo ur programming, a nd 
answer some questions I have received that I think 
will be of general interest. 

I appreciate yo ur lette rs conce rning my book, 
Prvgrn 111111 er·~ Reference Guide to the Tl-99/4A. Sev­
e ral people ha ve written to me w ith problems 
concern ing certain prog rams. All those programs 
~a~e been checked, and I am happy to report the 
lis tings are correct. The mos t like ly cause for errors 
is mi typ ing DATA statements . Be sure the num­
ber a re ty ped correctly, and be sure all commas 
are placed correctly . See my November 1983 col­
umn for debugging hints. 

MEMORY FULL Error 
No ne of the progra 1T1 s I have published require 
the 32K Memory Expa nsion . In fact, you cannot 
access the memory expansion w ith regular, built­
in TI BASIC. You need the Extended BASIC com­
n1and module or anothe r module that can use the 
memory expansion . If you ge t a MEMORY FULL 
error, my first g uess wo uld be that yo u have a 
disk drive and disk contro ller con nec ted . The 
disk sys tem automatica lly uses up some mem ory 
with open fi les. The default number of files is 
three . To ma ke memory ava ilable, specify o nly 
one opened fil e by typing 

CALL FILES(l) (enter) 

NEW (enter) 


then proceed normally. You may type in a program 
o r load a prog ram from casse tte o r disk. CALL 
FlLES(l) u ses up a little over 1000 by tes of RAM. 

As a matter of genera l procedure, I do a CALL 
FlLES(l) w henever I turn o n my computer (if J 
ha ve the di sk system attached). There are s till 
cases when yo u ma y be able to save a program on 
cassette, but not use it with the disk system­
because of the 1000 bytes less when the disk S) s­
tem is connected. lf yo u are loading a ca sette 
a nd it s tops with a DAT A ERROR right afte r the 
header sound, full memory could be the cause. 

Another cause of a MEMORY FULL error 
could be typing errors involving line numbers 

(especially if GOSUB a nd RETUR s tateme nts 
a re in volved) or user-defined functions. 

Tl BASIC And Extended BASIC 
Some Tl Ex tended BASIC owners have tri ed to 
run nil Tl BASIC programs w ith Exte nded BASIC. 
If the progr~m is designed for TI BASIC, it may 
not work with Ext-ended BASIC. First, Exte nded 
BASIC uses up some of the ava ilable memory, so 
th e TI BASIC program may not even fit in Ex­
te nded BASIC. Second , TI BASIC may use g raphic 
characters numbered from 144 to 159 in colo r se ts 
15 a nd 16; they a re unava ilable in Exte nded BASIC. 
Third, any PRINT statements using colons (for 
?lank lines) in TI BASIC will confu se the computer 
111 Extended BASIC because th e double colon is 
used for separating com mands. 

For you new TI owners, TI Extended BASIC 
is a programming language o n a command mod­
ule that can give you even m ore powerful pro­
gra ~1ming capabil ity, including sm oo thly moving 
spntes . Any prog ram w ritten in TI Ex tended 
BASIC require the Tl Ex tended BASIC com ma nd 
module to run . The programming la ng uage tha t 
is built into the computer is ca lled console BASIC 
or just TI BASIC. 

Programming Speech And Games 
How d o you use speech? The TI Speech Synthe­
sizer is a little box that attaches to the side of the 
computer and provides speech capabil ities. To 
make it work, you a lso need il comma nd module 
that has speech ca pab ili ties. 

To program your own s peech, you may u se 
Speech Editor, Tl Extended BASIC, or Terminal 
Emulator II. The firs t two ·command modules have 
a limited vocabulary; Termina l Emulator ll is more 
ver atile and a llows unlimited speech. A manual 
comes w ith the modu le that illus trates how yo u 
can make the computer talk either by using al­
lophones or by pelling words phonetically . 

Severa l readers ha ve req uested help o n 
writing a program for Span ish- using the tilde and 
accents. I hop to have s uch a progra m ready for 
next month's column . It will have option al speech . 
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If yo ur joys ticks don't seem to work rig ht on 
the TI-99/4A, remember to release the ALPHA 
LOCK key. The ALPHA LOCK key sh ou ld be in 
the "up" position for joysticks and down for most 
other prog ramming. 

Yes, th e re is a book of ga mes s pecifically for 
the TI-99/4A. By th e time yo u read this column, 
COMPUTE! 's First Book of Tl Gn 111es will be ava il­
able. There are games by severa l authors, in­
cluding a few favorite games from past issues of 
~OMPUTE !. '."1ost of the ga mes have not been pub­
lished prev iously, a nd th ere is a var iety to choose 
from. The book includes sugges tions on how to 
adapt the ga mes for your own use or how to write 
your own games using the illu s trated technique 
One secti o n of the book includes ga mes written 
in TI Ex te nd ed BASIC. 

Numeric Functions 
The price of the TI-99/4A may lead some people 
to thmk that this computer is " jus t a toy." Actu­
a lly, th e Tl has s uch a powerful built-in BASIC 
that it can do many tasks tha t a few years ago 
only the very la rge (and expensive) compute rs 
could ha ndle. For an example, l'd like to describe 
some of th e built-in numeri c functions tha t a re 
ava ilable . In my college days we wou ld s pend 
hours (or days) working o n calcul atio ns for prob­
lems. (That was in the slide rule days.) If you 
wanted more than three-digit accuracy, you could 
use math tables a nd inte rpol ation . Of course, 
calcu lators beca me readil y ava il ab le a nd reduced 
the dr~dge ry considerab ly. Now, however, yo u 
can wnte a program and practically instantly solve 
severnl problems. 

Let N s tand for a numeric expressio n- a 
number or com bina tion of numbe rs or a va riable 
name for a number. SQR(N) will return the sq ua re 
root of a number . Try PRI T SQR(64) and press 
ENTER. ext try PRI T SQR(60) . The square 
root of th e number in parentheses is printed, and 
it may conta in a decimal portion. The number N 
must be zero or positive. 

ABS(N) returns the absolute value of a 
numeric expression N. I us uall y th ink of the abso ­
lute valu e of a number a th e nun1ber with out th e 
positive or negative s ign . 

INT(N) returns the integer va lu e of a nume ric 
expression N . The integer is the whole number 
part of a number, or the number without th e frac­
tional pa rt. If you picture a number line, th e 
integer function always re turns th e closest w hole 
numb r to the left o f th e nu mbe r s pecified. Thus 
I T(6.4) is 6, but fo r negati ve numbers INT( - 3.-15) 
is - 4. 

EXP(N) is th e expone ntial fun ction and re ­
turns th e value o f eN w he re e is th e number 
2. 718281828 . . .. The inverse is th e natural 
logarithm function LOG(N). Remember that this 

function is using th e base e, log.., ( ). If you want 
a logarithm to a diffe re nt base, use thi s formula: 

log8 (N) = log.,(N)/log. (B) 

For example, if you want the loga rithm of N to 
the base 10: 

PRINT LOG(N)/LOLi(lO) 

SG (N) is the sign um functio n which g ives 
the algebraic s ig n of a number a nd is useful in 
eva luations w here you need to know if a number 
is positive, ze ro, or negative. The va lues returned 
are 1 if th e numbe r is positive, 0 if th e number is 
zero, and - 1 if the number is nega tive. 

SIN( I), COS( ), and TAN( ) are the trigo ­
nometric function s sine, cosine, and tangent. The 
angle is expressed in radians. If you prefer to 
think of the angle in degrees, you can multiply the 
number of d egrees by ?r/180 or .01 745329251994 to 
ge t the equ iva lent radians. Also rem ember that 
for some angles some of the function s may not be 
d efined. If yo u need the other trigo nome tric func­
tions, the secant is th e reciproca l of the cosine, 
the cosecant is the reciprocal of the s ine, and the 
cotangent is the reciprocal of the tangent. AT (N) 
is the arc tange nt of the number N a nd returns 
the ang le w hose tangent is . Again, the angle is 
expressed in radians. 

The above nume ric functions can be used in 
combinations o r as numeric expres ions in other 
sta tem ents. For exa mple, the fo llowing are valid 
sta temen ts : 

200 PRINT COSCA> 

300 PRINT SINCX/Y)+COS<N - .5> 

400 ON SGN<A-B>+2 GOTO 300,520, 600 

500 L=LOG<X>ILOGC10> 

600 S=INTCSQR<M>> 


User-Defined Functions 
DEF allows you to define your own function if 
you want to use a formula that is not built-in or if 
you want to use a combination of functions and 
save om ty ping effo rt. The DEF sta tement 
numbe r must be lower than the line number w here 
the function is used, so it is w ise to simply put 
DEF s tatements near the beginning of the pro­
g ram. An example using DEF is to ha ve the de fi­
nition stateme nt near the beg inning: 

110 DEF F<X>=X A3+2*X*X - X/2 

and later you may use such state ments as: 

500 PRINT F<4> 
650 IF FCN>=0 THEN 78 0 
680 A=F<L>+F(M) 

Each time th e fun ction is used , th e function is 
evaluated w ith th e numeric va lu e w ithin the 
parentheses. 

You do not have to s pecify a para meter in the 
DEFinition s tatement. For example, you may wis h 
to define a random number R from 1 to 16: 
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120 DEF R=INTl16*RND+11 

Later, everv time R is used in a s tatement, a ra n­
dom numb-er from 1 to 16 will be used : 

350 PRINT A$ (R ) 
400 CALL COLOR<R,R,R> 

( three pnss ibly diffl'rent vill u l'S 
ut R \\'i 11 bl' usl'd) 

Controlling Screen Scrolls 
If yo u have long li s ts of information , as yo u print 
the data the printing scro ll s upward a nd off th e 
screen. There are severa l techniques to cont rol 
the scrolling . One method is to keep track of how 
man y lines are printed. After a cer tain number 
arc printed, create a pau c or wait until th e user 
presses E TER o r another key. "Control Scroll­
ing" prints a lis t of 50 names, each w ith a random 
number. I'm using names a nd numbers for illus­
tration purposes only; you would have your own 
information generated previo us ly. Lis a line 
counter, and line 200 increments the number of 
lines. Line 210 checks to sec if 20 lines have bee n 
printed. If so, the count r Lis rese t to zero and a 
message to press E TER is printed. CALL key 
waits for the ENTER key to be pressed before the 
program continues. Lines 200-260 could be put 
into a subroutine if yo u prefer. Remember that if 
yo u double-space your ou tput, line 200 would be 
changed to L = L + 2. L keeps track of how many 
lines on the screen ha ve been used . 

Another method to stop the printing from 
disappearing off th e top of the screen is to have 
the user press any key to pause. When she or he 
lets go of the key, the printing resumes . The CALL 
KEY statement is used to detect if a key has been 
pressed. The general form is CALL KEY(O,KEY, 
STATUS) where 0 indi cates for th e computer to 
sca n the whole keyboard . KEY re turns a number 
corresponding to the key pressed (the ASCII 
code). ST A TUS returns 1 if a new key i pressed , 
0 if no key is pres ed , and - 1 if the same key is 
pressed . You may use any variable na mes for 
KEY a nd STATUS. 

The following sample program chooses a 
random number C the n prints a letter corre­
sponding to C along with C. One hundred le tters 
and numbers are printed . If yo u wan t to stop th e 
printing, hold a key down . When yo u want the 
printing to resume, re lease the key. 

100 REM PRESS A KE Y 
11 ill CALL CLEAR 
1 20 FOR N=l TO 100 
1 3(1 RANDOMIZE 
140 C=INTl26*RND+ll 
150 PRINT CHRSCC+64l,C 
16 0 CALL ~EYC0,K,Sl 
17 0 IF S <> 0 THEN 16 0 
18ill NEXT N 
19ill END 

You may not want to keep holding a key down 
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to s top the printing. The fo llowing program illu s­
trates hovv) ou ca n s top the printing by press ing 
a ny key, vvait as long as you wis h, then s ta rt the 
printing again by pressing another key. Line 170 
checks the s tatus of th e CALL KEY statement in 
line 160. If no key i be ing pressed, contro l goes 
to line 200, w hich in~i cates to go to the nex t 
numbe r. If a key is pressed , Swill no t eq ua l ze ro 
and the prog ram goes to line 180, another CALL 
KEY s tateme nt. This time line 190 checks to sec if 
a new key is pressed. When a new key is pressed, 

will be l a nd the program goes to line 200. 

100 REM PRESS TWO KEYS 

11 ill CALL CLEAR 

1 20 FOR N=l TO 100 

1 31{! RANDOMIZE 

140 C= INTl2 6 *RND+ 1 ) 

150 PRINT CHR$ ( [+64l, C 

160 CALL KEYC0, K , Sl 

170 I F 5=0 THEN 200 

180 CALL KEYID , K ,Sl 

190 I F S < l THEN 180 

2l!l0 NEXT N 

2 HI END 


Neat Numbers Columns 
You have probably noticed that the compute r 
prints item s tarting at th e left column. You ca n 
use com mas a nd se mico lons to sepa rate ite ms 
and to make ni ce co lumns, but the numbers line 
up s tartin g at th e le ft column rather than rig ht­
justifying lines as is sta nda rd. Th ere arc seve ral 
techniques to ge t yo ur columns to look prettier . 

I often use a s ubroutine to convert a number 
to a dollar and cents amount, th en the do ll a rs 
and cents can be lined up. One of th e easies t ways 
is to kee p the money ex pressed as a whole numbe r 
of cents; for exa mple, 525 would correspond to 5 
dollars and 25 cents. If you know the range of the 
money ahead of tim e, the coding can be s implifi ed. 
In thi s exa mple, let's assume a dollar amount of 
less than $9.99 . The cost is expressed in th e 
number of cents, C. Let C$ be the string value of 
C. Next check the le ng th of C$. If the leng th is 1, 
that mea ns the re is a s ingle digit a nd we' ll need a 
leading zero in our s tandard form of dollars and 
cents. If the length is 2, there are onl y cent - a nd I 
wil l wa nt a s pace between the dollar s ig n and th e 
decima l point, so I want a leading space added to 
the s tring. The nex t s tep is to put two characters to 
the right of the decima l poin t . The subrou tine is: 
9 l!H11 C$ =S TR$ ( C) 

91 0 IF LEN \ C$) ) 1 T HEN 930 

92 1!1 C$= " 0 " ~,C$ 


930 IF LEN IC$) ) 2 THEN 950 

940 C$=" " ~,C$ 


950 R$=SEG$CC$,LENCC$l-1,2l 

960 L$=SEGSC CS ,1,LE N I CS)-2) 

97 ~t C$ = " $"~< L $~< " .. ug,R$ 
981!1 RETURN 

SEG$ refe r to the segm ent of C$ starting at the 
middle number of the three within parentheses 



and going to the las t number. 
You can use th e sa me ge nera l idea to line up 

a column of any numbers . ln th e fo llowing exam­
ple problem, lines 110-140 READ in nine numbers 
from the DAT A s tate me nt in line 150 and print 
the numbe rs in a column. otice tha t line 130 
tell s the compute r to s ta rt printing th e num bers 
in column 9 wi th the TAB(9) functio n. The TA B 
functio n is jus t like th e tabul a to r on a typew riter­
th e compute r goes to that co lu m n th e n sta rts print­
ing, rather th an sta rti ng at the left margin . 

Lines 170 to 210 prin t out th e numbers aga in , 
but thi s ti me right-jus tifi ed (o n s co lumn, tens 
column, hundreds co lumn). Firs t, th e number 
N(J) is con ve rted to a s tring N$ so that I ca n ge t 
th e leng th L by u ing th e LEN fun cti o n . Thi s 
leng th te ll s how ma ny di g its a rc in th e numb r. 
Line 200 uses the TAB fun ctio n aga in , but th e 
s tarting column depends o n th e le ng th of th e 
number. If th e number is o ne dig it, L= I and th e 
com put r TABs 12; if th e num ber is two d ig its, 
th e s tarting co lumn is 11 ; a nd if th e numbe r is 
three digits, the s ta rtin g co lumn is 10. 
1 0Q! CALL CLE AR 
110 FOR I = l TO 9 
12 0 READ N <I l 
1 3~! PR IN T T AB(9J ; N< Il 
14 0 NE XT I 
15 0 DATA 3,15, 5 , 200 ,7 9 ,8,179, 2, 11 
16 1'.'! PRINT 
170 FOR I = l TO 9 
18 0 N$= ST R$\ NCI >> 
190 L=LEN CN$) 
2 00 PRINT TA B <1 3-L> ;N $ 
21 0 NE XT I 
22 Q! END 

Keep in mind th a t th e re Me us ua lly many 
w ays to w rite a g ive n p rog rt1111 . The re a re seve ra l 
techniques to ge t a column of numbe rs lined up 
right. If you can get th e compute r to d o what you 
want it to do , yo ur me th od is fin e. 

More Techniques 
A no te on ca lculatio ns: Kee p in mind tha t if you 
type a formula , th e compute r w ill eva lua te th e 
expressio n using the s tandard a lgebra ic ord er of 
o pera ti ons- powe rs, mul tiplica tio n a nd di visio n, 
additi on a nd subtrac ti o n . Yo u may use pa re n­
theses to group num ber to kee p w ithin th e s ta nd­
ard order. 

Tip o f th e month : Use the left-ha nd SHIFT 
key to ty pe th e p lus s ign, +. (That's s tanda rd 
typing pos itio n anyway.) If yo u use the ri ght 
SHIFT w ith th e + , it is po s ible to hit the FCT 
key ins tead , w hich results in QUIT, a nd you ' re 
back to the title screen and your prog ram is gone . 

The functio n keys ca n be used within a pro­
gram by de tecting th eir cod e numbers afte r a 
CALL KEY statement . For example, if you check 
to see if the ENTER key was pressed , you check 
IF KEY= 13. If you wish to use REDO, which 

co rres ponds to FCT 8, the n check f r the key 
code o f 6. Jn th e " Southe rn Sta tes" p rogra m in 
the Aug us t 1983 issue of COMPUTE!, the u e r ty pes 
in an answer. The typing is prin ted o n th e sc reen . 
The meth od used is CA LL KEY ra th e r than I PUT 
to preven t scro lling. If yo u wa nt to be able to 
e rase you r answer as yo u a re ty ping, add th e fo l­
lowing lines: 

782 IF K=6 THEN 720 

1062 IF K=6 THEN 1000 


ow after th e CA LL KEY sta teme nt, th e co111pu te r 
checks to see if a le tte r was pressed , the ENTE R 
key, or FCT 8. 

I d o appreciate yo ur le tte rs t1 nd ca n a n we r 
ge neral ques ti o ns in thi s co lumn , o r yo ur ques­
ti o ns ca n be a nswered in " Reade rs' Feedback" o r 
" Ques tions Beginners Ask ." If yo u have p roble ms 
running any of my progra m , I ca n a lso try to 
h elp . Please be specifi c about which progra m it is 
(a nd w hich compu te r, s ince I ow n scve rnl bra nds) 
a nd w hat the e rro r is . The exact e rro r message 
a nd line number helps to p in poin t th e e rro r. Please 
d o not ask m e to debu g your own programs o r 
p rogra ms from o ther a u tho rs. 

A s pecia l welco me to a ll our new rea d er 
w ho may have jus t rece ived a compu te r for Chri t­
mas. I w ill try to continue to w rite p rograms a nd 
columns that w ill meet yo ur need s. May 1984 be a 
productive yea r for a ll of yo u Tl ow ne rs. 

Control Scrolling 

100 REM CONTROL SCROLLING 
1 lQI DIM N$ (5 0 ), P ( 5 (1!) 
12 0 FOR I=l TO 5 0 
1 3 !'ZI READ N$ (I) 
140 PCil=INT C8 0 *RND+ 10 l 
15 0 NEXT I 
160 L=(i 
1 7QJ CALL CLEAR 
180 FOR I = l TO 50 
190 PR I NT N$ (I l , P ( I l 
200 L= L + 1 
210 IF L < 20 T HEN 270 
220 L= ~l 

23 QI PRINT : "PRE S S < ENTER > " 
240 CALL KEY< 0 , K,S l 
25 0 IF K<> 1 3 TH E N 2 4 0 
26 Q! CALL CLEA R 
27 0 NEXT I 
28 0 GOTO 3 3 fi! 
290 DATA AND Y,AURA,LENA,B I L L ,ED,GRA 

NT,JIM,JOHN , RANDY , RI CHA RD, CHERY 
,CIND Y , SH E I L A,J OANN ,GEOR GE,S USA 
N 

3 0 0 	 DA TA KELLY,JENNI E, AN GE LA, BRY AN, 
DEAN,RELLE , LEWIS,MELISSA,DOUG,S 
HERYL , EUGENE,MITCH, KATHY,JEREMY 

310 	DATA JUSTIN,STEVE,JASON,PAM,TRA 
CY,KIM,JOELLE,JUDY , BR E NDA,BOB,J 
ERRY,GARY,MARILYN 

320 DATA JODI,DEBBIE,BRENDA,RON,MAE 
,RAY,LINDA 

330 END <§ 
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All About 

Commodore 


I

Chain1ng 

Molvyr 1 IJ Ma _1ee 

If you' ve tried chaining prn,'rn111s, /Jul fou nd that ziari­
ables Wt.'re lost i11 th t.' process, you'll find the solufio11 
lien:. T/1 e article tells you /10w to clwin progm111s so 
that uarial1les arc safe, and lww to handle the z1arial1/cs 
you don't wa nt to pass fro 111 one progm 111 to another. 

Yo u are w riting a prog ram w h ich i · rap idl y be­
coming large r a nd large r. Then th e dreaded me ·­
sage is di sp layed: 

OUT OF MEMORY 

What to do? You "crunch" the prog ram aga in 
and aga in; yo u sea rch fo r ho urs fo r o ne more thing 
to e limina te. Eve ry thing tha t yo u have left is im­
portant. (Crunching means saving memory by 
e liminating REM statements, combining co m­
1T1ands onto multiple-s ta tem e n t lines, and us ing 
abbrev iations s uch as? fo r PR! T.) 

At w it's e nd , you di scove r a t leas t o ne pa rt of 
th e prog ram th a t you use a t the very beginn ing 
a nd neve r use aga in . You may even find tha t yo u 
have mo re ections yo u use o nl y once and th e n 
move on to a nother sec ti on . ow, if yo u co u ld 
load that ectio n in onl v whe n it is needed a nd 
the n load th e nex t sect(o n w hen it is needed. 

Many microcom puters do a llow yo u to do 
thi s. You ca n use the LOAD command as a s tate­
me nt in yo ur firs t program, a nd yo ur co m p ute r 
v\ ill execu te the fir t prog ra m and then LOAD in 
the requested program and go to the fi rs t tatement 
of th e second p rogram . Thi s is ca ll ed c'111i11i11g . 

Changes In Variables 
If you have a VIC-20 o r a Commodore 6-+ , you ca n 
chai n . The Co11 111w1iorc 6.J Pros m111111cr's Rcferenn' 
Guide s tates on page 59: "Non L' of th e variables 
are clea red during a cha in ope ralit1n ." T he VIC-20 
Progrn111111cr's Refat.'11 cc Guide is a bit more thorough 
about th is and s tates o n page ' : "VMiables used 
in the firs t prog ram wi ll no t be cl ea red as lo ng as 
th e new program is slwrler in lengt h tha n the o lder 
o ne. " Yo u mig ht find that thi s res tric tion cau ses 
yo u problems, especial ly if yo u have a s ma ll in ­
itiali za ti on secti o n that yo u wa nt to use as the 
firs t program. 

But , beware! The re is a no ther "gotcha." It 
may be tru e that " none of the var iables are 
cl ea red ," but not a ll variables rema in the sa me 
"during a chai n o pe rati o n. " Prog rzi ms land 2 
demo ns trate thi s . 

Progra m l i 89 by tes lo ng, Prog ra m 2 is 25 
by tes; so we have no problem w ith th e s ize: 
res trictio n. However, Prog ra m 2 docs no t print 
th e va riable SS as " TEST" as se t in Progra m I, but 
a "S$". 

All good d esigns, whether of s pace s huttl e · 
o r of can ope ners, a rc compromises. M icroco m­
puters are no exception . In orde r to con ·c:rve s pace 
in programs, th e designers of Commodo re BAS IC 
chose lo leave st rin g tex t d irectly in th e program 
rathe r than copy il to a se para te area. Th us, when 
Program 2 ove rla ys Prog ram l , the dL' ·cripto r for 
SS points to the sa me location, but to different 
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FEATURING PROGRAMS 
FOR THE VIC-20 AND 
THE COMMODORE 64. 

BOUNTY HUNTER $19.95 
An adwnture in the Old v est. journt.'I' back with 
us into thL' davs uf Jess ie James and B.illv the Kid 
where the o ~J v form of ju s tice• was ; loaded 
revolver and a hangman's noose. In thi s full-leng th 
text adven ture, vou play the role of Bounty Hunter, 
battling a!'ainst ruthle s o utlaws, ho tile Ind ia n s, 
wild animals anJ the elemen ts of the wi ld ernes 
with only you r wit s and your six gun. Average 
sol \'ing time: 20-30 ho urs. If you low adve nt u res, 
this one is a real treat. 
A1·ailable fo r COMMODORE 64 and the VIC-20 
(with Kor 16K e'pa nder). Available on TAPE or 
DISK Played with JOYSTICK 

KONGO KONG $19.95 
Climb ladd e rs, avo id the barrels the crazv ape is 
rol lin g at vou, and rescue the damsel. Commodo re 
64 version fea tures 4 different screens! 
A1•ailable• for COMMODORE 64 and V IC-20. 
Availab lt.' on TAPE or DIS K Pla1·ed with JOY­
STICK. 

GRAVE ROBBERS $14.95 
Introducing the fir t GRAPHIC AD E1'TURE 
L'W r availablt.' fo r the VJC-20 or OMM DORE 64! 
With rt.'a li s tic a ud10-\'isua l t>ffects. you L'xp lore an 
u ld dt.'SL'rtt.'d g ral'L'yard and actually st•e the• perils 
that lie bevond. 
A1·ailable . for COMMODORE 64 and VIC-20. 
Availablt• o n TAPE o r DISK Played with KEY­
BOARD. 

CHOMPER MAN $19.95 
Don' t let the bull it• ca tch you a:, you gobble lh t• 
goodies1This program has sc rt.' e ns and still fits in 
th e standard mem orv. 
Ava il able fo r COM.MODORE 6.J a nd VIC-20 . 
1\\'ailable on TAPE or DISK Plaved with JOY­
STICK o r KEYBOARD. 

S 
VICTORY 
OFTWARE 

WOULD LIKE TO WISH OUR CUSTOMERS 

H • A • p • p • y 
H 0 L I D A y s 

AND THANK THEM FOR THEIR 
PATRONAGE THROUGHOUT THE YEAR 

THE •EARTH WARRIOR 

METAMORPHOSIS 

You tumbl ed into the nt.'sl of lhl' Cyglo rx and 
find yo urself fighting off robot tanks g ua rdi ng 
the Cyglo rx eggs. You thin k yo u ha1·L' ever~·thing 

unde r control and then the eggs start hatching. 
Available fo r COMMODORE 64 dnd VIC-20 . 
Available o n TAPE o r DISK Played wi th JOY­
STICK 

CREATOR'S REVENGE $19.95 
Th c rea tor ass •mbil'd a massive arm1· of robot and insec ts to take 
re1·t.'nge on the ea rth. DL'stroy in sects, get treasures, and ge t the nt.'ulro n 
bomb deactiva tor. Bat tl e robots and d estro y th e ne ut ro n bomb befo re it 
anni hilates 1·our citv. Miss and vou must face the mutants. Feat ures 4 
differen t sc~een . . . 

Ava ilab le' for COMMODORE 6-1. Avai lable on TAPE ur DISK Plavcd 
wit h JOYSTI CK . 

LABYRINTH OF THE CREATOR $19.95 

jo urney into the most compJe, and dangerous 
fortress evl'r built bv the c rt>ator. You will e•n­
coun ter dcadlv roboi , sl-ull s, lake , avalancht.' , 

- · fo ls o.: crea tors: a nd a crea tu re wh o roam s 256 
rooms re lentlessly pursuing you. 
A1·ailable fo r COMMODORE 64 . A1·ai lab le o n 
TAPE or DISK Played with JOYSTICK 

ILLU~Tll ,\ 't 10~~ l·UZ,\111 111 llAU ;. 

Check 1·our LOCAL DEALER or ord,•r dir,•ctll' . 
ORDERING: \V,• ,1ccept personal checks. mon~y o rders, VI SA. .rnd :vtastcr ard. 
Ch,irgL' order~ plt!ase includt.• number and L'\pirati o n datt' 
OVERSEAS ORDER Pll"'"' u ,. chari;'" or haw ch.,c k pa1 .>bl,• thruui;h .1 C 
b.1nk 

Af\: ,\Dl/\ f\: CUSTOMFRS: If vou wi<h lu 1n11,· ,1 ch ,•rk dr.1wn 1hrn11Mh ,1 
C,111ad1an bclnk pl('._1:;1...' mult1pl y ihL' to l<ll ordt> r by 1.25 for propt.•r l'011\ ' l.~T~llll1 
Add S 1.50 pus tagL' and handling pt!r ordL'r. PA res1d1..·nb pl1..·.i-,c .1dd 6°0 ~al l.'"t ta\. 

VICTORY SOFTWARE INC. 
7 Valley Brook Road 

Paoli, Pennsylvania 19301 
(215) 296-3787 

• 

• 



text. In the case of Prog r;:irn 2, thi s happen s to be 
;:i part of line 2 ;:ind line 3 (I in se rted the REM at 
line 1 to force SS to become something at least 
partly recognizab le). To ·cc what has happe ned , 
let's exa min e the conte nts of 5$ ch;:irac te r by cha r­
acte r. We do th is bv th e direct statem e nt: 

FOR I = 1 TO -l:PRI T ASC(MIDSCSS,ll);: EXT 

and ge t 

83 36 0 23 

that is, "S", "$", a nd two no n printing character 
The s tructure of a BAS IC s tate m e nt is: 

s tatementnext sta tement 
terminatornumberstatement tokenized 

s tatement (0)low /hi•h low /high 
byte byte b le byte 

So we reali ze tha t th e first two characters a re 
th e "SS" of line 2, the ze r i th e termina tor for 
line 2, and 23 is the low b \"l c o f the loca tion of th e 
line fol low ing line 3 (the ~~ rogram te rmination 
cha ra cte rs) . 

Passing Variables 
If yo u arc willing to make yo ur programs look a 
bit clu m y, you ca n get around th is problem rath e r 
s impl y (see Progra m 3). I modi fied lin e I of Pro ­
g ram I so that S$ is ·ct to a null s tring plus " tes t". 
Th is cau ·cs s pace tu be created in vMiable s torngc 
w hich is not overwritte n when Prog ram 2 is 
loaded . And so, w he n Prog ram 3 calls Prog ram 2, 
Prog ra m 2 prints SS correcl l~1 • 

A n ulhe r o lut ion would be to se t a ll tring 
with READ a nd D TA s tatements, which wo uld 
put th e m beyond the area to be o ve rlaid by any 
ubsequcnt program s . But thi s can cause difficul­

ties if yo u need to ca ll bigge r prog ram s. 
Herc's a olul ion . As yo u w ri te yo ur vario us 

prog ra m s, monitor the size of eac h . Yo u La n do 
thi by 

PR INT PEEK(45),PEEK(46) 

rememberin g the low-by te , hig h-by te fo rm a t 
used . If a n y prog ra m is la rge r th a n th e first in the 
cha in, then do the fo ll ow ing. ln yo ur firs t program 
se t th e start of nume ri c vi1riables (me mory ad­
dre ses -J.5, -J.6), the s tart of arrays (-J.7,-1:8), a nd th e 
end of arravs (-J.9,50) to th e va lu e for th e s ize of 
the larg es t -prog ram in the cha in or g reater . You 
s hould do thi s as th e fir t th ing in your prog ram 
so that yo u do not lose any variables . See Program 
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-J. and ProgrC1 m 5. (I put line 2 in Prngri1m S for no 
othe r rei1 so n th a n to help m ake il b igge r Lh ,1 n Pro ­
g ra m -J. .) These exC1 111ples Me for th e Commodore 
6-J. . If vo u ha\'c a \ IC-20, the 8 POKEd into locC1­
tions 46, -J.8, C1nd 50 wou ld be repl <iccd by 16 for 
i1 n uncx ~ Cl ndcd ve rs ion ; by -J. for" 3K cx pi1nsion ; 
i1nd by 18 for ' Kor more expa ns ion. 

Of course, vo u mCI V hC1 ve vClr iables that vo u 
do no t w is h to pass fro ~11 th e fir s t program t(; 
ot hers. To prevent these variab les from being 
pi1sscd , yo u mu s t u se them in the firs t pC1rl of the 
firs t prog rnm . (A lso, yo u cC1 n 't use ,111 y vil riC1bl es 
in th e fir. t pa rt that you wish to p C1ss to oth e r 
progrnn1 ·.)A fter you have u sed the variC1bles 
which i1re not to be pi1ssed, do a LR to clci1r vC1 r­
ii1bl c s lornge; Llll'n POKE locat io ns -J. 5 to 50 w ith 
th e izc of the largest progrn m. Now vo u Ci1 n de ­
fi n e and set the variab les you wish to p,1 ss lo other 
prog rC1111 s. 

One fin a l re m ark. As yo u update yo ur pro­
g rC1m s , do nol do so after one h,1s been loC1 ded by 
a noth e r program. W hen yo u SAVE, it w ill be the 
s ize of th e largest progrC1m in the chain o r even 
IClrger. T hi s co uld have so m e s id e effects later th at 
you would hC1ve diffinilly figuring o ut. Re load 
i1ny progrn m yo u update before you SAVE. If you 
hC1ve done th is co nsiste ntly, its s ize CIS g ive n in 
loca ti o ns -J.5 C1nd 46 will be C1ccurC1le. 

Program 1 
1 N=99:S$="TEST" 

2 PRINT"TESTl, ."A. BIGGER PROGRAM THAN TEST 


2" 
3 PRINTN, S$ 
4 LOAD"TEST2",8 

Program 2 
1 REM 
2 PRINTN ,S$ 
3 END 
4 LOAD"TEST2",8 

Program 3 
1 N=99:S$=""+"TEST" 

2 PRINT "TEST3 , A BIGGER PROGRAM THAN TEST 


2" 
3 PRINTN ,S $ 
4 LOAD"TEST2",B 

Program 4 
1 POKE45,1 04 : POKE46 ,B : POKE47 , 104 : POKE48,B 

: POKE49,104 : POKE50,B 
2 N=99:S$=""+"TEST" 
3 PRINTN, S$ 
4 LOAD"TESTS",8 

Program 5 
1 PRINT"TESTS, A PROGRAM WHICH WE WANT TO 

BE SOMEWHAT BIGGER THAN TEST4" 
2 S$="*"+S$ 
3 PRINTN,S$ 
4 END © 



~commodore 
SOFI'WAREFOR C-64 

Business 
Word Pro 3-164 w1Spel1Right Plus . S 79.00 
SpellRight Plus . . . s· 55.00 
Easy Script . . . . . . . . . . . . . S 45 .00 
Cale Result (Advanced}......... . .. . S 125.00 
Cale Result (Easy) ................. S 75.00 
Mirage Concepts (65000 records) .... S 95.00 
M-F1le (merge w1wordpro) . ... S 89.00 
Home Accountant (Continental} .... . . S 75.00 
Code Writer 

(writes basic programs) . _........ S 95.00 
Easy Fin2nce . ........ . .. ........ . S 22.00 
Complete Accounting 

GIL. A1R. AtP. PIA. INV .......... S 75.00 

Entertainment 

Assembler Package (cassette or disk) 
(compiled . includes editor. loader. 
disassembler) . . . _.. . ..... . . . . S 39.00 

Sprite Master . . .... . .. . .......... S 30.00 
Neutral Zone . . . . . . . . . . . . . . .... S 35.00 
VicTree (programmers utilities) ..... S 75 .00 
Commander Ultra 

(terminal package) . . . . ... . S 59.00 
Pilot . . . . ........ . .... . ......... S 39.00 

ACCESSORIES 

80 Column Expander ....•......... S 55.00 
Vic 1600 Modem .............. _.. S 75.00 
Vic 1650 Modem .. . .. . .. ... . . S 109.00 
Hayes Smart 300 Modem. . . . . . . . S 249.00 
Hayes Smart 1200 Modem .......... S 629.00 
Vic 1530 Datasette ............. . .. S 60 .00 
5 Slot Expander (64) .. . ....•....... S 65.00 
6 Slot Expander (vie) ... . ........... S 70 .00 
24 KRam(vie) ... . . .... . . .. .. . .. S 105.00 
16 KRam (vie) ... . . .. . ......... .. S 70 .00 
8 K Ram (vie) ..... . .........•.. . . S 45.00 
64 Relay Cartndge .... . ..... . ..... S 45.00 
Numeric Key Pad (vie & 64) . . . . . . S 35.00 
Programmers Ref Guide . . . . . . S 18.00 
Verbatim Diskettes . . . . . . . . . . .. S 26.00 

0 s 

llVfERFACES 

lnterpod (full compatibility!!) 
(Intelligent IEEE &RS232) Call 

TheConnection 
(full graphics of 64) ..... S 95.00 

Card co Parallel Interface .......... . . S 70 .00 
RS-232 Communications Interface .. . . S 45 .00 
Vic Switch ...................... S 149.00 
ADA 1800 (Parallel) ............ .. . S 129.00 
ADA 1450 (Serial) ................. S 149.00 
Pet-to-IEEE Cable ........ _........ S 39.00 
IEEE-to-IEEE Cable ............. . .. S 49.00 
4 Prong AV Cable ...... . .......... S 15.00 
Custom Computer Cables 
(we make to your specifications) . . . . Call 

MONITORS 

CBM 1701 Color Monitor .. .. . . .. . .. S 249.00 
Panasonic CT-160 Color . .. . ..... . . . S 279.00 
Panasonic TR-120 Green Screen ..... S 159.00 
Sanyo Green Screen .... ........... S 95.00 
Amdek Color Plus . . . . . . . . . . . . . . . S 295.00 
Amdek 300A .... . .. . .. . . . .. ... .. S 175.00 

LITTER QUALm' PRllVfERS 

Transtar 120 (BO column) .. . ... . .... S 495.00 
Transtar 130 (132 column) .......... S 769.00 
CBM 6400 Printer . . . . . . . . . . . . . . . S1425.00 
NEC Spinwriter .. . ........ . ..... _ Call 

DOT MMR.IX PRllVfERS 

CBM 525 30 cps................. S 235.00 
CBM 8023 150 cps ...... . ... . ..... s 539.00 
CBM 40231 00 cps . (IEEE) . ... ... . .. S 339.00 
CBM 1526 100 cps . (serial) . . . ... . .. S 349.00 
Epson MX-80 FT 80 cps . . ... . .. _... S 549.00 
Epson RX-80 120 cps .. _. Call 
Epson FX-80 160 cps . . . . . . . . . . . . . . Call 
Epson FX-100160 cps. . . . . . . . . . . . Call 
Dkidata 92 (Parallel) ......... .. . . _. S 559.00 

Call to Order 
1-800-527-1738 

All Others Call 
1-214-231-2645 

Mia-o-S!s 

l A I B LI l 

Star Gemini 10X ........... . ...... S 329.00 

Star Gemini 15 .. .. .. ............. S 499.00 


COMMODORE BUSINESS MACHINES 

Executive 64 portable (new) . . . . Call 
B128-BO 12Bk Bus . Machine (new) Call 
SuperPet (5 languages) . .. . . ..... _. S1059.00 
CBM 8032 .... . ... . . . .. . . . . ... . . S 625.00 
CBM 2031 single disk .......... . ... S 295.00 
CBM 8050 Dual Disk 1meg . . . . ..... S 995.00 
CBM 8250 Dual Disk 2meg . . ...... S1295.00 
CBM D9060 Hard Disk 5 meg .. . ..... S1995.00 
64K Expansion Board ........... ___ S 275.00 
SuperPet Upgrade Kit . . .. . ..•...... S 695.00 

BUSINESS SOFl'Wt\RE- 8032 

WordPro 4 - or 5 .. _.... . ...... S 305.00 
Visicalc .. . . . . . . .. . ..... ... . .. . .. S 199.00 
The Manager... ..... _._ ... . •..... S 199.00 
BPI Accounting System 
(5 separatemodules) .......•..... S 325.00 


BUSINESS SOFI'WARE- Bl28-80 

Superscript II . .. .. .. . . . • . . . . . . . • . Call 
Superbase . . . . . . . . . . . . . . . . . . . . • . Call 
Superottice . . . .. . _. . . . . . . . . . • . Call 
Complete Accounting Systems . . . . . . . Call 
Mail Pro ....... . ..... . .... _. . . . . Call 
Cross Compilier (Oxford) . . . . . . . . . . . Call 

TERMS 

Orders under 50.00 add 10.00 Handling fee 
MasterCard. VISA. Money Order. Bank Check 
COD (add 5.00) 
Add 3% For Credit Cards 
All Products Shipped Within 24 Hours 
F.O.B. Dallas. Texas 
All Products Shipped With Manufacturers 
90 Day Warranty 

DEALERS INQUIRJES WEL.CmtE 

0 A s 

1303 Columbia Drive Suite 207 Richardson, Texas 75081 9:30 a.m.-6:30 p.m. (Mon.-Fri.) 10:30 a.m.-2:30 p.m. (Sat.) 

http:S1995.00
http:S1295.00
http:S1059.00
http:S1425.00


The Mozart Machine 


Your co111p11ter cn11co111pose11I11sic wit/J t/Jis specin/ 
tec/111iq11e. T/Je co111positio11:; nre rc111nrknl1/y Moznrtin 11 
in style. 

If you've ever gone through the steps to make 
your computer play a particular piece of music, 
you realize that it ca n be a significant progran1min g 
task . To have your computer actua lly ;:uritc music 
is a real feat. 

To accompli sh this, we've firs t got to find a 
way to work with POKE va lue in DATA state­
ments in order to make th measures of music. 
Also, we need to be able to READ the values in 
any order so that the songs wi ll be different with 
each run of the program. The commonly used 
string manipulation methods won't work very 
well h ere. We need variety, and the traditional 
way of working with s trings quickly results in a 
tangled mess . 

Alternatively, you could write each measure 
as a se ries of POKE Note/Duration/Next Note 
re peats. But by the time you had about a dozen 
measures entered thi s way, you'd see th e ?OUT 
OF MEMORY e rror message on a VIC. The results 
of this method are fine, but you ' ll probably find it 
too long and repetitive. 

Array Referencing 
The shortest, best way to solve this problem is to 
use a technique ca lled array refe rencing . First, to 
get the measures of music, you se t up an array of 
all variables, then reference them by subscript 
into a POKE loop. Specifica lly, 14 variations on 
nine variables are required to make th e music for 
this program . The random number gene rator is 
used to make the mu sic different every time the 
program is run . 

A Mozartian flavor results from a deliberate 
shortening of the low notes and making the high 
no tes of vary ing lengths . And to keep the music 
from becoming totally random, DATA statements 
se lec t the measures by their underlying tonality­
tonic, subdominant, dominant, or supcrtonic. 
You a lso need to provide for cadence measures 
every four measures and for a fina l ending chord 
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for each tune. 
This line-by-line explanation (of the VIC ver­

sion) will help il lu strate the programming steps 
involved. 

Following The Composer 
Lines 

10 IJ IMension .in array fl11· nlltes- 9 n11tes per 
measure, l.J vMiations . 

25 Green screen \\'ilh a red border. 
30-50 Ed u catio nal information p rinted 11n the scree n . 
75 Wa it fort \\'o -;ccund~ bdurc continui ng. 
80 Ur.mge scrL·en with ,1 g rL'L'n b11rdL•r. 
90 RF.AD intll till' ,1rrav a ll notes in thl' fo ll owing 

DATA sta tements ~111til I.J vilria tion s o f the 9' 
measures are a ll read in. Add 212 t11L•ach nnlL' 
to milke it a pitch \·a lu e before the note is 
POK Ed. 

91-95 The DATA sl<1 te ment s th<1L line lJll READs Lo 
fill theiltTil)'. 

100-130 Speed value ,rnd voice nu rnbers- linL' 130 is 
the volu me . 

160-178 Thl' DATA stillL' mL'nts which h.L'L'P the rnusiL" 
li ke Muzart ' s by cunlrllllin g thL• nex t tona li ty 
used ilnd whL'rl' thl' cadences \\'i ll foll. 

180 READ the nl'xl item in th l' DATf\ s ta tl'men ts 
( 170- 178). 

190-270 Determine the va lue11fY, then GOTO 1010 IF 
RR is 2, 5, ur 7. If RR is 8 , then 500; if RR is 9 , 
then 1500. 

300-332 Thl'se Ii nC'SguMa n IL'L' t hilt the val uL• of Y will 
be different e,1ch time the program is run. This 
section is a random number generator. o te: 
Y is used to se lect the variation READ from the 
arrayDIMl'd in line JO. At line 1010, th ese 
Vil luC's of Y w it I be used to creil tc a rncas u rL' uf 
music. 

500-510 Theend ing module that is printed o n the 
screen w hen the progra m is fini s hed . 

900 REM line te lling the prog rammer that thi s is 
w here th e music is actua ll y producl'd and 
POK Ed into th e correct voices. 

1010-1035 This is where the music is created-by taking 
the value of Y d e termined in lines 190-331 and 
reading the array al pl1s iti o n Y ("1 - 14 ) for9 
notes (subscripts) then POKEing these va lu l's 
in lo the correct voices to get the notes. Line 
1035 ends with a GOTO 160 to make th e 
program create a nother meas ure of music. 

1500-1510 This sec tio n L'nds eLich tu nc with i1 lon g chord , 
then waits two seconds bl't\\'een tunes. 
Then the program plLiys ano ther tune. 
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NEW WORLD'S 


PROGRAM 
GAMES 
A.E. 
Blue Max 
Canyon Climber 
Capture the Flag 
Choplilter 
Circus 
Cytron Masters 
Dimension X 
Dragonriders ol Pern 
Orelbs 
Fathoms 40 
Fire One 
Floyd of the Jungle 
Ft. Apocalypse 
Gateway to Apshai 
Gunfight 
Gwendolyn 
Hellcat Ace 
Jumpman 
Jumpman Jr. 
Knights of the Desert 
Lunar Outpost 
Miner 2049er 
Nato Commander 
Operation Whirl Wind 
O'Rileys Mine 
Pinhead 
Pitstop 
Poker Sam 
Polaris 
Pooyan 
Preppie 
Preppie II 
Protector II 
Rally Speedway 
River Patrol 
ROM's Revenge 
Rosens Brigade 
SAGA Games 
Sands of Egypt 
Seawolf 
Serpentine 
Shamus II 
SiliconWarrior 
Spector 
Springer 
Starfire 

PRICE 

22 .95 
23.05 
16.45 
29 .65 
22 .95 
22.95 
26.35 
22 .95 
26.35 
t:2.95 
16.45 
22 .95 
19.75 
22 .95 
26 .35 
22 .95 
18.65 
19.75 
26 .35 
26.35 
26.35 
26 .35 
32.95 
23.05 
26.35 
19.75 
19.75 
26.35 
16.45 
25.25 
19.75 
18.70 
22.00 
22.95 
32 .95 
25 .25 
26 .35 
11 .95 
24.75 
19.75 
22 .95 
26 .35 
22.95 
26.35 
22 .95 
25 .25 
22.95 

PROGRAM 
Stone Sisyphus 
Swat Rescue 
The Shattered Alliance 
Tigers in the Snow 
Wayoul 
Wing Man 
Zaxxon 
Zepplin 

PERSONAL INTEREST 
Arcade Machine 
Bank St. Writer 
Budget Master 
Cyber Graphics 
File Manager 
Graphic Generator 
Graphic Master 
Micro Painter 
P.M . Animator 
S.A. M. Speech 

Synthesizer 
Spell Wizard 
Text Wizard 

EDUCATIONAL 
Fun with Music 
Fun with Art 
Grango ·s Magic Fountain 
Liftoff 
Match Boxes 
Math Flash 
Math Monsters 
Pullen Around 
Skyride 

ACCESSORIES 
Atari 32K Expander 
Atari 48K Expander 
Atari 64K Expander 
Direct Connect 

Telephone Modem 

PRICE 
24 .75 
26.35 
26 .35 
26 .35 
26 .35 
22.95 
26.35 
23.05 

39 .55 
46 .15 
26.35 
22 .95 
65 .95 
16.45 
22.95 
22 .95 
29.95 

39 .55 
32 .95 
32.95 

26 .35 
26.35 
19.75 
16.45 
19.75 
14.47 
18.87 
19.75 
16.45 

56.10 
73 .10 
96 .80 

148.50 
Generic Disks/Bulk 50 Pack 

Single Sided , 
Dou ble Dens!!}' 1.75 
Single Sided , 

SingleOensit'.r' 1.45 

Double Sided , 

Double Oensit'.r' 2.25 


Interface Module 75.63 

- '\. -- ..,.,. 
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NE ORLD 

U.S.A. 800-824-9101 

VISA • MASTERCARD • AMERICAN EXPRESS 


For 24 hour delivery, send cert i f ied or cash ier's check, money order or direct wire trans­
fer. Personal checks: allow 2-3 weeks to c lear. Prices reflect cash discount , add 4% 
for credit card purchases. Add S2.00 for shipping. Ohio residents add 6.5% sales tax. 

-~ 


Commodore 64 
and 

VIC-20 

Unexcelled communications power and 
compatibility, especially for professionals and 
serious computer users. Look us over; SuperTerm 
isn 'tjust "another" terminal program. Like our 
famous Terminal-40. it's t he one others will be 
judged by. 

EMULATION - Most popular terminal protocols: 
cursor addressing. clear. home. etc. 
EDITING - Full-screen editing of Receive Buffer 
UP/DOWNLOAD FORMATS - CBM, Xon-Xoff. 
ACK-NAK, CompuSeNe, etc. 
FLEXIBILITY- Select baud, duplex. parity, stopbit5. 
etc. Even work oft-line. then upload to system! 
DISPLAY MODES - 40 column; 80/ 132 with 
side-scrolling 
FUNCTION KEYS-8 standard. 52 user-defined 
BUFFERS- Receive. Transmit, Program. and Screen 
PRINTING - Continuous printing w ith Smart ASCII 
interface and parallel printer; buffered printing 
otherwise 
DISK SUPPO RT - Directory, Copy. Rename. Scratch 

Options are selected by menus and EXEC file. Software 
on disk with special cartridge module. Compatible with 
CBM and HESA utomodems; select ORIG/ ANS mode, 
manual or autodial. 

Wri te for t he full story on SuperTerm; or, if you 
already w ant that difference, order t oday ! 
Requires: Commooore 64 or VfC-20. disk drive or Datasette. and 
compatible mooem. VIC version requires I6K memory expansion. Please 
specify VIC or 64 when ordering. 

Smart ASCII Plus ... S59 '!? 
The only Interface which supports streaming -sending 
characters simultaneously to the screen and printer - with 
SuperTerm. 

Also great for use with your own programs or most 
application programs. i.e.. word processors. Print modes: 
CBM Graphics (w/manydot-addr printers). TRANSLATE. 
DaisyTRANSLATE. CBM/True ASCII, and PIPELINE. 

Complete with printer cable and manual. On disk or cassette. 

VIC 2C and Commodore 64 ate trademarks of Commodore Electronics, Lid. 

Send for a free brochure.{S1S) 333•7200 
Mli)WEST 

MAIL ORDER: Add st.so shippioQ and 
hllndling IS3SO for C.0.0.~ VlSAIMestercercl 
accepllld ICardl and exp. dalel. MO r9Sidenla 

Mlc~o add 5.825% sa1ae tax. Foreign - payeble
9' lnC. U.5.$. U.S. Bm1k ONLY; add 55 ~ 

311WEST72nd ST.• KANSAS CITY • MO • 64114 
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Computer Outlet 
We 	offer the largest selection of software and hardware 

for Apple, Atari, Commodore, IBM and Kaypro at

'&t/W 	 25 to 40% off retail 
I095 f.ast Twain, Las\legas, NV 89I09 e Plon.-fri. BAM to 6PM, Sat 9AM to 5PM 

Commodore Software Special
Avalon Hill 	 lnfocom 

,_,. Zerk 1, 11 . 11 1 . Ea. S 27 
Midway Campaign IC) . - - _$ 12 
B-1 Nuclear Bomber(C) _ - - - - _$ 12 

Deadline (DI .. $ 34 
Norlh Atlan11c Convoy Raider (C) _ _$ 12 

-· -
Starcross ... s 27 

Nukewar(C) . $ 12 Witness . s 34 
Planet Miners IC) ... . $ 12 Planet tall _$ 34 

Computer Stocks & Bond s (C) .. .. $ 15 
Andromeda Conquest (C) . . . .. s 14 Spinnaker
Computer Football Slrategy (C) . . $ 12 Snooper Troops #t (0) __ ___ ____ .S 30 
Telengard (C) _ ....... . .. .. . $ 16 Face Maker (Di . _ . ... s 23 

Kindercomp (0) . . ... S 20
Broderbund Hey Diddle . .. .. s 20 

David's M1dn1ght Magic .. s 23 In Search al the Most Amazing Thing S 27 
Choplofter (CT) .s 34 Frac tion Fever (C RT) . . ... S 20 
Serpen1one (CT) . s 27 Alphabet Zoo (C RT) ... _ . S 20 
Sea Fox 1cn _... S 27 Della Drawing (CRT) .S 20 
Bank Street Writer - .S 45 Kids of Keys ............S 23
1525 .Printer • •• 	 $229 

Continental Sierra On-Line 
Home Account an I . . . s 48 15JO Datasette . 	 $ 64 

Frogger ID) s 25 
Crossfire s 15Creative Software 1541 Disk Drive 	 $249 Jaw Breaker 	 s 20Household Finance . s 23 
Tnreshold (CRT) s 27

Home Inventory . S 12 
S 2S1600Modem ..•..• $ 89 Sammy Light Food (CRT)

Pipes ... 	 s 23 

1701 Commodore Monitor .$289Datamost 	 Sirius Software 
Swashbuck ler . _$ 23 	 Apple Cider Sp •der s 24VIC lJll Joystick . ..•.....• .$ 8Aztec s 27 Blade at Blackpoo l (0) s 27 
Pamt Wizard s 33 Type Attack (CRT) s 27VIC 1J12 Game Paddles • .$ 16 Critical Mass 10 1 s 27 

Datasolt Snake Byte (Dl .s 23 
Zaxxon ... s 27 Band its s 23 

EPYX/Automated 	 Educational 
Strategic Simulations Simulations 

Jump Man (D) s 2/ Reading & Language Arts Music Comba l Leader S 27 

Temple of Apsha1 s 27 Super Hangman (C) . ... . .... .. .. .. . S 14 Fun w ith Music .... .. . __ . _... S 27 Geopolll•Que 1990 S 27 

Simon/Hess (C) ........ . . . .... . . . . S 13 VIC Mu sic Composer(Cn. . . . S 42 Kn1gh1s ol the Desert S 27 


Hayden Concentration (C) . .....•... .. .. . . . S 13 HESSynlhesound(Cn . . . ... .. . . .. . S 49 
Home Babysitler. . . _S 23Micro Addilton (Di o r IC) .. S 15 Timeworks 

Micro D1v1s1on !Di or (C) .. S 15 Word Search .. .... .. ...... .. .. S 15 Programming Techniques 
Data Manager s 17 

Micro Mu lt1plocat1on (D) or (C) .. S 15 Facemaker .. _. _.... . 64-S 23 VIC-S 27 Intro to Basic Prag. I .. .. . .. ....S 22 
Wall Street -. s 17 

Micro Subtraction (0) or IC) . .S 15 Klndercomp/64 . . . . . . . . . . . . . . S 20 Intro 10 Basic Prag. II .. .. . . ... . . . . .. S 22 

Elect ronic Checkbook . s 17

Snooper Troops 1164 . S 27 Programmer's Aid Car1 . . . . . . . . .. S 22Monkey See. Monkey Spell .s 20 Money Manager 17 
TunleGraphlcs/Heos(Cn .. . .. . . . .. $ 29 


General Ledger s 65
Human Engineered Mathematics Goneck& The M ic rochip .... .••. . .. S 23 


SkyMath(C) .... .. ...... .. .. ..... S 12 Kids on Keys/64 . .. . . . .... . . . .. . . .. $ 23
Software 
Space Divis ion ..... .............. S 12 	 Tron ix 
6502 Professional Dev. System (C) .. $ 20 
Bingo Speed Math (CT) . . . . • . • . . .. S 23 Books Kid Grid 	 s 23Retro Ba ll (CRn .. $ 27 
NumberCrunch(CT) ......• . . . •... . S 23 Kid.and Iha VIC .... . . .. s 18 Ju ice . 	 .. s 23Hesmon (CATI . . . s 27 
Number Chaser .. ... . .... . .. . ..... S 17 Programmer's Reference Guide-V IC .. S 14 S1dew1nder - _$ 23Tur11e Graphics II (CRn _. _$ 45 

Heswri ter 64 (CRT) .. ...... s 35 Number Gulper .. ... . ....... . .. . •. S 17 Programmer's ReferenceGuld<H>t . . . $ 18 


Gridrunner (CRn . - _$ 23 
Paint Brush (CRT) _ _$ 23 

VIC 20 SoftwareApple!t:ducational 
Adventureland --.s 29 

Sticky Bear Numbers/Xerox . s 30 W1zware M1croz1ne/Scholast1c s 27 Pirate Cove . . . S 29Apple llit List Sticky Bear ABC/Xerox __ s 30 Juggles Rainbow/Learning Co .s 20 Mission Impossible . .. s 29
Stocky Bear Oppos 1 1es/Xerci~ .s 27 

Bumble Games/Learning Co. s 27 The Count . .. .s 29St icky Bear Shapes/Xerox . .S 27 
Sammy Lightfoot ... $ 24 	 Bumble Plol/Lcarn1ng Co s 27 VO<Xloo Castle .s 29In Search ol Most Amazing Thing 

Gerlrudes Secrets/Learning CoSuspended .$ 35 Spinnaker s 27 	 s 30 The Sky 1s Fall ing .. S 23 
Gertrudes Puzzles/Learning Co. s 30Planellall . . . $ 34 Hey Diddle Dlddle/Sp1nnaker .s 20 	 M o le Attack ... s 23
Rocky 's Boots/Lcarnong Co s 34 

W itness . . . $ 34 Snooper Troops 1 & 2/Spmnaker Ea S 30 	 Bingo Speed Math s 23Compu-Read/Edu Ware s 23 
Spare Change . . $ 23 Della Oraw1ng1Sp1nnaker s 34 Spelling Bee with Read1n9 Pome; s 27 Quick Brown Fox .. s 56 
Knight o f Diamonds . - - _$ 23 Story Machine/Spinnaker . s 23 Algebra l/Eduware s 34 Avenger ... .. S 23 
Zaxxon _ .S 27 Face Maker/Spinnaker s 23 Fract1ons/Eduware s 34 Super Alien . .S 23 
Lode Runner _ ... $ 23 Rhymes & RiddlestSp1nnaker .S 20 Oecimals/Eduware s 34 Jupiter Lander .S 23 
Serpentine ... s 23 Alphabet Zoo/Sp1nnak'er s 20 Oec1mals/Eduware . s 34 Draw Poker . .. s 23 
Choplifter . . .. $ 23 Plato Whole Numbers s 39 Master Type/L1ghln1ng s 27 M idnight Dr tve . _$ 23 
Frogger . .. s 23 Plato Decima ls s 39 Type Attack /Si rius $ 27 Raid on For! Knox s 23 
Sea Fox . . $ 20 Plato Fracllons s 39 S.A.T Word Attack /Hartcou rt Sargon II Chess ... s 29 
Temple a l Apsha1 . .. .. $ 27 POI Preschool Builder s 24 Base ... . $ 34 Garf .. .s 29 
Zerk 1.11. 111 _Ea . S 27 Maleh W1ls lCBS . ._ s 20 Word Attack/Davidson .. $ 34 Omega Race .. . .s 29 
Castle Wallenstein . ..... s 20 Mastering the S.A .T.ICBS $ 99 Math Blaster/Davidson .. s 34 Sea Woll . . . . s 23 
Wiz & Princess .S 22 Early Gamss for Young Children/ Speed Reader II/Davidson _ _.. S 48 Apple Cider Spider (CT) _$ 27 
Ulysses & The Golden Fleece . . $ 23 Counterpoinl . S 20 Spellicopterf0es1gnware .... s 27 Sammy L1ghlfoot (CT) .. - _$ 27 
Wizardry .. . . . .. .... . .. . $ 34 Ea rly Games Mus1c/Counterpoinl . _$ 20 M icro Multipt1ca l1on/Hayden . s 20 Frogger .. $ 27 



!Yew llit List 600XL $169 
BOOXL CALL Atari Specials 
In Search of the Most Amazi ng Thing . S 27 

W itness . . . . . S 34 
Cosmic Balance II . . . .. $ 271400XL CALL Temple al Apsha 1 s 27 
Raster Blaster s 20 
Dead line s 34 1450XLD CALL 
R1cnochel s 15 
W1z & Princess s 22 
Al t Baba and !he Fa rl y Thieves s 22 
Canyon Climber . s t7Atari, Inc. Crush. Crumble & Cnomp .s 20 
Zerk I, II & 111 Ea.S 2710 1 O Recorder . $ 75 

1050 Disk D11ve . $339 f-rogger 	 s 23 
Chopll lter 	 s 231027 Printer 	 $285 
Cu rse o l Ra s 15 

830 Modem $145 
1025 Prin1 er $429 

Ulysses and ine Go lden Fleece s 23 
850 ln! erface . S179 s 27Tigers 1n lhe Snow 

Entertainer Sys tem . $ 64 David's M1dn1ghl Mag ic (0 ) s 23 
.::e2 Eaucator .S110 s 22frlucational Sk y B lazer (Di 

.:183 Programmer . $ 52 Serpen11ne tDI s 22The Alphabel Arcade 1D o r Ci $ 13 Sammy L1gn1foo11D or CT) s 25 
Sea Fox 1D1 	 s 20Communicator II S209 M y F11s1A1pnaoe11D1 s 26 Apple Cider Spider 1cn $ 27 

Atari Accounting S169 Sands o f Egypt IDI s 20
Mo nkey See. Monkey Spell (C) $14 (DJS 17 Hey Diddle Diddle !Di .. $ 20 

CX 41 04 Ma iling LISI s 19 Pool 400 iCT) s 27 
Po p"R Spell iClS 20 (DJS 22 Snooper Troops t & 2 (DJ Ea $ 30 Blue Max .. 	 s 23CX L4007 M usic Co mooscr s 42 Do It Yo ursel f Spe lling !CJ $ 16 St ory M ac hine iDl s 23 1cns 21 

Programming 2 & 3 Ea S 22 	 Wizard 1)1 War ... ......... s 23
Vocabulary Builder iC! S 13 1D1S 19 Face Maker (Dor CTJ . . .. $ 23 
Conversational Languages Ea. S 45 	 Cyborg (DI s 23

Preparing for the SAT . (C) S 66 (DJS 79 Alphabet Zoo . . . (D)S 20 (CTJS 23 
CX4018 P1 101 . . . $ 55 	 Gola Ruso (D) $ 23

Computation 	 Della Drawing (CT) . .. s 27 
CX 405 Pilo l . $ 99 	 Band11s fDJ s 23Concentra11on iCJ S 13 (DJS 15 Rhymes & Riddles (DJ . .. s 20 
CXB126 M1crosof! Basic II . s 62 	 Way Ou t ID) s 27Crossword Magic (0) s 34 Fraclion Feve r (CT) . $ 23 
CXL4020 Cen11pede s 33 	 Fas t Eddy fCTJ s 24W 1zwa re M1crozme (0) $ 27 Kindercomp (D o r CT) .S 20 
CX L4006 Super Breakoul $ 26 	 Star League Baseball . s 22Einstein Memory Tra1ner (0 ) $ 53 Magic Melody Box .s 14 
CX L4008 Space Invaders $ 26 	 The Cosmic Balance ID) s 27Big Matn At1 ack (CJS t7 (DJS 22 G lobemas1er ID) s 27 
CXL4009 Compuler Chess s 26 	 Cness (Dl s 45 Compumalh Frac11ons iCJ S 23 (DJS 29 States & Cap11als 1C1 .s t2 
CX L4011 Siar Raiders s 33 	 Checker (D) s 34 

Compumath Dec imals iCJS 23 (DJS 29 European Coun t11es & Capi ta ls {CJ . . $ 12 
CXL401 2 Mrssile Commana . S 26 	 Raptl lh an (D.C) . .s 23 

Add 11 ionJSubtract1on .(C) $ 14 (D) S 17 Sammy ine Sea Serpen1 fC) S 13 (D) S 19 
CXL4013 As1ero1ds $ 26 	 Submarine Commander (CT) . ...... $ 30 

Mul t/Oiv1s1on {C) $ t 4 !DJS 17 Preschool 10 Bu1faers . (Cl S 13 (DI S 24 
The Bookkeeper $1 02 J umbo Jel P1101 (CTI s 30 

Home F1!1 ng Manager $ 65 Soccer (CT) s 30 
A1a11 Speed Reading $ 54 Tricky Tutorials - Sl arcross ID) s 27 
Home Manager K11 Zaxxon ID.C) s 27s 55 	 Educational Software 
Fami ly Finance . s 36 M iner 2049er (CT) s 34 

Twerps (D) T1 me W1se . $ 23 . $ 23 
Ga tax1an . $ 33 # l Display Li s ts . . (C.D)S 17 # 7 Disk Ut ll1t1es . .. .. (D) s 24 Flip Ou l (Di .s 20 
Defender . . $ 33 II 2 Horiz1Vert 1cal Scrolling . . . . . (C.Di S 17 # 8 Charac ter Graoh1cs .. (C.D) S 20 Sta r League Foolba ll . .s 22 

Protec tor II .. (D) S 23 (CTJ S 27Pa in I . $ 33 # 3 Page Flipping . (C.D) S 17 # 9 GTIA Graphics . (C.D)S 20 
01x . s 33 # 4 Bas1cs o f An1ma1ion . (C.D) S 17 #10 Sound Ef fec ts ... fC.DiS 20 s 34Baseball !CT) 

Pre pp1e 11 (D.C) Dig Dug s 33 P 5 Player Mi ssile Graphics IC.DI S 24 #1 t M emo ry Map Tut orial IC .DJS 20 	 s 23 
Arcaae Machine (D) 

Atari Writer . s 75 Cap n · Cosmos !DJ s 29 
Donkey Kong s 36 Spy·s Demise !DJ s 15 
Donkey Kong. Jr s 38 Repl on {DJ .s 27 
Pac M an $ 33 C11t1ca1 Ma ss (Di s 27 

ET Phone Home s 34 P 6 Sound and Music (C.Di $ 24 	 s 39 

SUPER SAVINGS 
Ms. Pac Man s 36 Mllllonaue (0 ) . .S 39 
Atari Logo s 72 Po ker Sam {D) Wico " Boss" Joystick .... . .. . . . $ 15.00 	 s 17 

M ickey in lhe Grea t Outdoo rs/0 s 30 Jump Man (D) s 27 
Pet er Pa n·s Oaring Escape s 36 Wico Redball Joystick . .. .. . . . . $ 24.00 Hell fHO Warr1or (D:CJ s 27 
Pengo .s 33 Elephant Disks S/S (10 per box) . . $ 18.50 Planetfall ..... . . .s 34 
Robo l ron 2084 $ 33 Adven 1ure 1n Time (0 ) s 20Verbatim Disks S/D (10 per box) . . $ 24.00 Pole Pos1t1on $ 36 Wavl( Navy (D) s 23 
Eastern Front s 33 Disk Savers (plastic sleeves) Phai v ah"s Curse (D.CT) s 2J 

multi-colored 1 doz. . . . . . . . . . . . . . . . . . . . $ 4.50 	 Dark Crys tal (DJ .. s 26 
Planet I all (D) . s 34Disk Mailers . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 3.50 
Enchan ter (DJ $ 34Business It Utilities Flip 'n File Diskette Holder w/lock (holds 25) . . $ 18.50 	 Fllgn1S1muta1o r s 36 

V1s1ca 1c . 	 $169 Lode Runner {DI s 23 
Computao ·s Financial W izard s 45 Flip 'n File Diskette Box (holds 50) .. $ 21.00 

Ounzhtn tD) 	 s 20 
Colo r Accoun1an1 s 65 Library Carrying Case (holds 10) ... ... . . .. .. $ 2.50 
Data Perfec t . s 69 Gorilla Banana Printer . . . . . . . . . . . . $209.00 
Letter Perfect . . . $ 69 
Bank Street Wnt er .. S 45 Percom Printer Port Drive 88S1 PD. . . $439.00 
Money Wizard . s 45 Percom Single Density Drive . . . . . . . $389.00 Printers 
Tex I/Spell Wizard Combo $ 53 
Letter Wizard $ 45 Percom Double Density Drive . . . . . $515.00 	 Nee 8023A . s 475 

Epson FX tOOFT s 789Syn File + 	 $ 65 Alphacom 80 Col. Graphics Printer . . $149.00 
Syn Text . . .s 65 	 Ok 1data M L 82A s 399Amdek Color I Monitor . . . . . . . . . . . $299.00 Syn Tax . . . $ 23 Ok1data ML 83A s 6 t5 

Syn Mai l $ 34 Ok1da1a ML 84p St 049 
Bas ic Comp rler . . s 55 Modems Monitors Ok1data 92 ..... S 469 
Graph ic s Generator s 17 Okidata 93 . s 789Hayes Smanmooem 300 tiaud . $209 Leading Edge Gorill a H I-Res 12" .s 85 
M1cropa1nter s 23 	 Cl!oh 8510 Prowr 1ter s 365Hayes SmarmOdem 1200 . . $499 USI Amber . . .$149 
Graphics Master $ 23 	 M annesrr.ann Ta lly 160L s 629S ignalman MOdem II S 79 Nee Green Screen . .. $169 
M iles Payroll Sys1em St Oume Sprint II+ $t4 29Ala rl 830 MOdem .... S 155 Amdek Color II .$659 

Gem1n1 tOX 	 s 3t5 

To Order Call Toll free 1-800-634-6766Information 1-702-796-0296 
Inquiries 1-702-369-5523 We accept VISA and MasterCard 

ORDERING INFORMATION AND TERMS: For Fas t Oeltvery send casn1er cnecks, money orders or duect bank wue transfers Personal and company checks allow 3 weeks to clear 
Charges tor C.0 D orders are S3 00 mm1mum or 1° 10 for orders over $300 School purchase orders we lcomed Pnces reflec t a cash discount only and a1e sub1ect to change without 
nouce. Please enclose your phone number with any Orders SHIPPING: - Software: S3 00 mm1mum SHIPPING - Hardware: (Please cal/J SHIPPING - Foniign Orders: APO & FPO 
orders: S10 minimum and 1 5 °1~ of all orders over $ 100. Nevada res idents add 5 314 % sa les tax All goods are ne N and inc lude factory warran ty Due to our low pnces. all sa les are fina l 
A ll returns must be accompanred by a re turn authonza11on numoer Call 702·369-5523 to ootam one De lore returnmg goods for replacement 



Entertainment And Education 
Significantly, this program does not copy any of 
Mozart's music; rather it imitates Moza rt' s s tyle. 
You might wa nt to introduce some alternative 
composition rules and stylistic ideas and come up 
with a mechanical composer of your own. How 
about a Pink Floyd machine or a Bartok machine? 

If you don't want to type this program in 
yourself, cassette copies of the VIC version are 
available upon request. Send $3, a blank cassette, 
and a stamped, self-addressed mailer to: 

VIC Moznrt'Macl1i11e 

1810 So11th 4th St. 

Spri11sfield, IL 62703 


This scrcc11 i11trod11ces "The Mo:arl Macli i11e" lo \!JC 11scrs. 
(O t/1cr l't:rsio11s si111ilar.) 

Program 1: VIC Mozart 

10 	DIMX(l4,9) 
25 	 POKE36879,90 
30 	PRINT" {CLR} {2 DOWN} {RIGHT} {WHT}WELCOME 

I I AM VICLANG AMAZIUS MOZART." 
35 	 PRINT"{DOWN}I PLAY SONGS LIKE THE CHIL 

D PRODIGY,WOLFGANG AMADEUS MOZART MIGH 
T HAVE DONE. II 

40 PRINT"{2 DOWN}MOZART LIVED FROM 1756TO 
1791 AND WROTE OVER626 WORKS IN 31 YE 

ARS." 
50 PRINT"{DOWN}{RED}THE 5 PIECES YOU HEAR 

ARE BEING WRITTEN BY{2 SPACES}THE COM 
PUTER AS YOU{3 SPACES}LISTENI" 

75 	 FORT=lT02000:NEXT 
80 	POKE36879,141 
90 	FORT=lT014:FORTT=lT09,READX:X(T,TT)=X+ 

212:NEXTTT:NEXTT 
91 	 DATA3,ll,ll,ll,ll,16,16,ll,7,3,ll,16,l 

1,16,13,16,ll,16,3,11,13,ll,16,13,16,l 
1,16 

92 	DATA3,13,16,13,19,22,19,23,13,3,13,19, 
13,19,16,19,13,13,3,19,13,13,3,19,19,1 

164 	 COMPUTE! January1984 

3, 3 
93 	 DATA7,13,16,13,22,16,16,13,7,0,7,16,7, 

13,ll,16,7,13,7,19,22,13,16,13,16,ll,7 
94 	DATA7,13,ll,13,7,ll,19,13,7,7,13,ll,13 

,7,ll,19,13,13,3,ll,13,ll,16,16,16,16, 
16 

95 DATA0,16,13,7,7,7,16,7,7,3,19, 16,13,13 
,13,19,13,13 

100 REM SET VOICE NUMBERS,AND{2 SPACES}SP 
EED VALUE 

120 K=36875:L=36876:P=l75 
130 POKE36878,12 
160 REM SET SELECTED{2 SPACES}MEASURE BY 

{SPACE}DATA NUMBER 
170 DATAl,3,6,2,1,4,6,2,3,4,l,5,l,4,6,7,l 

,4,6,2,1,3,6,9 
172 DATA l,l,4,5,l,4,6,2,3,4,1,5,l,4,l,5, 

1,4,6,9 
174 DATA l,4,6,2,3,6,l,5,1,4,6,7,3,4,6,2, 

1,4,3,7,1,4,6,9 
176 DATA l,4,3,7,1,6,4,5,6,3,6,2,4,6,l,5, 

1,4,6,9 
178 DATA 1,4,3,7,6,3,6,2,4,6,l,5,l,3,6,7, 

3,6,1,5,1,4,6,9,8 
180 READRR 
190 IFRR=lTHEN300 
200 IFRR=2THENY=l2:GOT01010 
210 IFRR=3THEN310 
220 IFRR=4THEN320 
230 IFRR=5THENY=l4:GOT01010 
240 I FRR=6THEN330 
250 IFRR=7THENY=l3:GOT01010 
260 IFRR=8THEN500 
270 IFRR=9THEN1500 
300 Y=l:X=RND(l):IFX<.35THENY=3 
301 IFX>.75THENY=2 
302 GOT01010 
310 Y=l0:IFRND(l)<.4THENY=ll:GOT01010 
320 Y=4:X=RND(l):IFX<.35THENY=5 
321 IFX>.75THENY=6 
322 GOT01010 
330 Y=7:X=RND(l):IFX<.35THENY=8 
331 IFX >.75THENY=9 
332 GOT01010 
500 PRINT"{CLR}{DOWN}{YEL}WELL,THl\T'S ALL 

--HOPE{4 SPACES}YOU LIKED IT!!" . 
510 PRINT"{DOWN}RUN IT AGAIN--AND HEAR FI 

VE MORE SONGS I I " : END 
900 REM FOLLOWING ARE THE MUSIC MEASURES 

{SPACE}THAT VICLANG USES TO Ml\KETHE W 
HOLE TUNE 

1010 POKEK,X(Y,l):POKEL,X(Y,2):FORT=lTOP: 
NEXT:POKEK,0:POKEL,X(Y,3):FORT=lTOP: 
NEXT 

1020 POKEK,X(Y,4):POKEL,X(Y,5):FORT=lTOP: 
NEXT:POKEK,0:POKEL,X(Y,6):FORT=lTOP: 
NEXT 

1030 POKEK,X(Y,7):POKEL,X(Y,8):FORT=lTOP: 
NEXT:POKEK,0 

1035 POKEL,X(Y,9):FORT=lTOP:NEXT:GOT0160 
1500 POKE36876,235:POKE36875,239:POKE3687 

4,235:FORT=lT01200:NEXT 
1510 POKE36874,0:POKE36875,0:POKE36876,0: 

FORT=lT02000:NEXT:GOT0160 

Program 2: Mozart For The 64 
Translation by Gregg Peele. Assistant Programming Supervisor 

100 DIMH(l4,9),L(l4,9) 
101 FORT=54272T054272+24:POKET,0:NEXT 
102 POKE54296,15 



NEW! 
Universal Input/Output 
Board for VIC-20/64 

• 	16 channel 8-b1t AD convener with 100 

microsecond sampling time. 

• 1 DIA output. 

• 	16 high voltagelhigh current discrete out ­

puts. 

• 	 t EAOM socket. 

• 	Use multiple boards for additional channels 

up to 6 boards. 

VIC·20 ases MW·311V . .. . . $205.00 
CBM-64 ases MW-311C . ... $225.00 

MW-302: VIC-20/64 
Parallel Printer Interface. 

3333 S. Wadsworth Blvd. #CI 05. 

Lakewood. CO 80227 
(303) 987-9532 or 987-2671 

Works with all centronics type parallel 
matrix & letter printers and plotters­
Epson, C.ltoh, Okidata, Nee, Gemini 
10, TP-1 Smith Corona, and most 
others. Hardware driven ; works off the 
serial port. Qual ity construction : Steel 
DIN connectors & shielded cables. Has 
these switch selectable options : Device 
4, 5, 6 or 7; ASCII or PET ASCII ; 7-bit 
or 8-bit output: upper & lower case or 
upper on ly. Recommended by PRO­
FESSIONAL SOFTWARE for WordPro 
3 Plus for the 64 , and by City Software 
for PaperClip. 

MW-302 	 $ 119.95 

Dealer 

inquiries invi ted . 


TB COMMAND 

NOW YOUR TEXAS INSTRUMENT, COMMODORE OR VIC, ATARI, 


RADIO SHACK, TIMEX, OSBORNE, AND APPLE PUT LINE-BY­

LINE CONTROL OF TAX PREPARATION AT YOUR FINGER TIPS. 


Calculations are outomo1ic . All you do 1s en1er your problem Jus1 go bock and retype your e Ines 
lox 1n formollon Tax Command does all molhe a 1 Every1h1rg 1s re-calcu lated for you Yo II find !he 
col colculollons for you 1040 Sc edule A Cap1101 Goins & Losses Income 
Built-in tax tables eliminate guesswork. No more Averaging And more Anyone whO can reaa con 
f1naing l~e 11ghl column down and 11gh1 line across use Tax Command And tne bes! feolure of al 
Tax Command hos the 1040 Tax JUSI S24 95 plus S2 00 for sh1pp1ng 
rabies bu1ll 11gh in So 11zeros 1n on and handling Wisconsin residents 
your refu d (or tax payment) amoun1 odd 5% lox 
outomo 1colly 
Tax Command is test . easy! J SI 1111 in Available at fine computer stores 
!he blon~s If you make a m1s1oke. no Praciical ProgramsJnc. everywhere. or by ordering direct. 

"IP 

P.O. Box 93104-T •Milwaukee. WI 53203 • (414) 276-0829 

VIController 

HOME CONTROL SYSTEM FOR THE VIC 20 & CBM 64 

• Control up to 256 lights & appliances 
• 9 leve ls of brightness 
• Manual & t ime control software 
• Uses BSR remote switches 
• Plugs into user port 
EXTENDED TIME CONTROL PROGRAM FOR CBM 64 ... s995 

COMvoice 
NEW SPEECH SYNTHESIZER FOR VIC 20 & CBM 64 

• Unlimited Vocabu lary 
• Automatic English to Speech Conversion 
• New BASIC Command " SPEAK" 
•Will Speak String Variables 
• Speaks with Four Levels of Inf lection 
• Plugs into Expa nsion Port ON Ly s1499s 
• 	Built in Audio Jack 


AS EASY TO USE AS A PRINT STATEMENT ! 


Call (215) 861 -0850 to order 

MasterCard or Visa Accepted 


1444 Linden Street , Bethlehem , PA 18018 


~GENESIS~ 

..4111-COMPUTER CORPORATION-a 



103 	FORT=54272+5T054272+24STEP7:POKET,17: 
POKET+l,244:NEXT 

110 	POKE53281,7:POKE53280,5 
120 PRINT"(CLR}(2 DOWN}(RIGHT}(WHT}WELCOM 

EI I AM 64CLANG AMAZ IUS MOZART. II 

130 PRINT"[DOWN}[2 SPACES}I PLAY SONGS LI 
KE THE CHILD PRODIGY," 

135 PRINT"WOLFGANG AMADEUS MOZART MIGHT H 
AVE DONE" 

140 PRINT"{2 DOWN}MOZART LIVED FROM 1756 
{SPACE}TO 1791 AND WROTE"; 

145 PRINT" (6 SPACES}OVER 626 WORKS IN 31 
(SPACE} YEARS" 

150 PRINT"(DOWN}[BLK}(4 SPACES}THE 5 PIEC 
ES YOU HEAR ARE BEING" 

155 PRINT" COMPOSED BY THE COMPUTER AS YO 
U LISTEN" 

160 	FORT=lT02000:NEXT 
170 	POKE53281,5:POKE53280,7 
180 FORT=lT014:FORTT=lT09:READH,L:H(T,TT) 

=H:L(T,TT)=L:NEXTTT:NEXTT 
190 DATA12,143,31,165,31,165,15,210,31,16 

5,37,162,18,209,31,165,14,24 
200 DATA12,143,31,165,37,162,15,210,37,16 

2,33,135,18,209,31,165,18,209 
210 DATA12,143,31,165,33,135,15,210,37,l6 

2,33,135,18,209,31,165,18,209 
220 DATA12,143,33,135,37,162,16,195,42,62 

,50,60,21,31,50,60,16,195 
230 DATA12,143,33,135,42,62,16,195,42,62, 

37, 162, 21, 31, 33, 135, 16, 195 
240 DATA12,143, 4 2,62,33,135,16,195,25,30, 

84, 125, 21, 31, 33, 135, 12, 143 
250 DATA14,24,33,135,37,162,16,195,50,60, 

37,162,18,209,33,135,12,143 
260 DATA14,24,28, 49,37,162,14,24,33,135,3 

1,165,18,209,28,49,16,195 
270 DATA14,24,42,62,50,60,16,195,37,162,3 

3, 135, 18, 209, 31, 165, 14, 24 
280 DATA14,24,33,135,31,165,16,195,28,49, 

31,165,21,31,33,135,14,24 
290 DATA14 ,24,33,135,31,165,16,195,28,49, 

31, 165, 21, 31, 33, 135, 16, 195 
300 DATA12,143,31,165,33,135 ,15,210,37,16 

2,37,162, 18,209,37,162,18,209 
310 DATA 12,143,37,162,33,135,14,24,28,49 

,28,49,18,209,28,49,14,24 
320 DATA12,143,42,62,37,162,16,195,33,135 

I 33, 135, 21, 31, 33, 135, 16, 195 
330 REM SET VOICE NUMBERS,AND{2 SPACES}SP 

EEO VALUE 
340 K=54272:P=l75:W=K+4 
350 POKE54296,15 
360 REM SET SELECTED(2 SPACES}MEAS URE BY 

(SPACE}DATA NUMBER 
3 7 0 DATA 1 I 3 I 6 I 2 I 1 I 4 I 6 I 2 I 3 I 4 I l , 5 I 1 I 4 I 6 , 7 I 1 

,4,6,2,1,3,6,9 
380 DATA 1,1,4,5,1,4,6,2,3,4,l,5 ~1,4,l,5, 

1,4,6,9 
390 DATA 1,4,6,2,3,6,1,5,1,4,6,7,3,4,6,2, 

1,4,3,7,1,4,6,9 
400 DATA 1,4,3,7,1,6,4,5,6,3,6,2,4,6,1,5, 

1,4,6,9 
410 DATA 1,4,3,7,6,3,6,2,4,6,1,5,1,3,6,7, 

3,6,1,5,1,4,6,9,8 
420 	READRR 
425 ON RR GOT0520, 4 26,550,560,427,590,428 

,620,1000 
426 Y=l2:GOT0650 
427 Y=l4:GOT0650 
428 Y=l3:GOT0650 

520 	Y=l: X=RND(l):I FX<.35 THENY=3 
530 	 IFX>.75THENY=2 
540 	GOT0650 
550 	Y=l0:IFRND(0)<.4THENY=ll:GOT0650 
560 Y=4: X=RND(l): I FX<.35THENY=5 
570 IFX>.75THENY=6 
580 GOT0650 
590 	Y=7:X=RND(l):IFX<.35THENY=8 
600 	 IFX>.75THENY=9 
610 	GOT0650 
620 	PRINT"{CLR}(DOWN}(BLU}(2 SPACES}WELL, 

THAT'S ALL--HOPE YOU LIKED IT!!" 
625 	POKE53281,l 
630 	 PRINT"(DOWN}RUN IT AGAIN--AND HEAR FI 

VE MORE SONGSll":END 
640 	 REM FOLLOWING ARE THE MUSIC MEASURES 

(SPACE}THAT VICLANG USES TO MAKETHE W 
HOLE TUNE 

650 	POKEW,17:POKEK,L(Y,l):POKEK+l,H(Y,l): 
POKEK+7,L(Y,2):POKEK+8,H(Y,2) 

655 	 POKEW+7,17:FORQ=lTOP:NEXT:POKEW,16 
660 POKEK,L(Y,3):POKEK+l,H(Y,3):FORT=lTOP 

:NEXT 
670 POKEW,17:POKEK,L(Y,4):POKEK+l,H(Y,4): 

POKEK+7,L(Y,5):POKEK+8,H(Y,5) 
675 	 POKEW+7,17:FORQ=lTOP:NEXT:POKEW,16 
680 POKEK,L(Y,6):POKEK+l,H(Y,6):FORT=lTOP 

:NEXT 
690 POKEW,17:POKEK,L(Y,7):POKEK+l,H(Y,7): 

POKEK+7,L(Y,8):POKEK+8,H(Y,8) 
695 POKEW+7,17:FORQ=lTOP:NEXT:POKEW,16 
700 POKEK,L(Y,9):POKEK+l,H(Y,9):FORT=lTOP 

:NEXT:GOT0370 
1000 POKEK,143:POKEK+l,12:POKEK+7,165:POK 

EK+8,3l:POKEK+l4,30:POKEK+l5,25 
1010 POKEW, 17: POKEW+7, 17: POKEW+l4, 17.:FORT 

=1T02000:NEXT:POKEW,16:POKEW+7,16 
1020 POKEW+l4,16:GOT0370 

Program 3: Atari Mozart 
Translation by Gregg Peele. Assistant Programming Supervisor 

3 GRAPHICS 18:POSITION 3 ,5:? #6;"c0~ 
P~r mOE;Aa;t" 

5 RESTORE :FOR T=l TO 1000:NEXT T:GR 
APHICS 0:POKE 752,l:SETCOLOR 4,8,1 
0: SETCOLOR 1, 1 2 , 2: SETCOLOR 2, 1 3 , 14 

10 DIM X C14,9) 
20 REM SCREEN COLOR 
25 POSITION 2,5 
30 ? "Welcome' I am Wolfgang Atari M 

ozart.{DOWN}" 
40 ? "I pla y songs li k e the child pr 

odigy, <DOWN}" 
50? "Wolfgang A. Mo z art might have 

done.{ 2 DOWN } " 
60 ? "Mozart lived from 1756 to 1791 

and{DOWN}" 
70? "wrote over 626 works in 3 1 yea 

rs.CDOWN}" 
80 ? "the five pieces you are listen 

ing to{DOWN}" 
90 ? "are being composed by the comp 

uter. CDOWN}" 
120 	 REM CHANGE COLOR 
130 	 FOR T=l TO 14:FOR TT = l TO 9:READ 

A:X<T,TT>=A:NEXT TT:NEXT T 
140 DATA 4'11,64 , 64, 128,64,53 , 108,64, 1 

44 
150 DATA 40,64,53,128,53,60,108,64,1 

09 
166 COMPtm:! Jonuory1984 



ATARI AN DROBOT 

600XL 16K Computer . $154 The first real personal robots 
800XL 64K Computer . . 227 are here and you can have 
1200XL 64K Computer . 205· one in your home. They all 
1400XL 64K Computer . . . •• accept forthcoming software 
1450XLD 64K Computer . . •• which will allow them to per­
1010 Program recorder · · 74 f · · I
1020 Printer plotter . . . . 227 orm increasing y complex 
1025 80 column prin ter tasks. TOPO operates by414 
1027 letter qual. ptr. . . . 265 radio control from your home 
1050 Disc drive ..... . . 33 1 computer while 8 .0 .B. is 
CX85 Numerical keypad 94 complete with computers built 
CX77 Touch Tablet . ... . 62 in. 
850 Interface module . . 163 
XXL4002 Basic Cartridge . 37 TOPO w.'o voice &sensors 
AX2025 Microsof1 Basic . 62 . . . . . . . . . . . . . . . . . . . . $495 
KX7097 Logo . . . . . . . . . 70 TOPO wivoice &sensors . 995 
CXL4018 Pilot . ..... . . . 55 B.O.B. . ...... . .. . .. . 2995 

COMMODORE/ ATARI TO ORDER 
AUTO-EVERYTHING 

Use TOLL-FREE order MODEM 
number! 

Announcing the first com­ 800-841-9494 
plete. low cost modem with a 

For information (or in Calif.) built-in parallel printer inter-
call 408- 246-5710 ( 1 O to 5 

face. Now your Atari , Vic-20, POT) . VISA and MASTER­
and Commodore 64 can CARD accepted. Prices are 
send, receive, and print as listed plus 5% shipping and 
messages simultaneously. handling. Calif. Residents 
This 300 baud, direct connect. please add 6.5% sales tax. 
autodial autoanswer modem 
includes a centronics port, 

• INST ASHIP is our word for 
cable, and terminal software 

sending merchandise to youlistings. State model of your 
as fast as we possibly cancomputer. Dealer inquiries 
(sometimes within minutes of 20102 APX Pascal ..... 34 ·nv·ted 1 1RX8036 AtariWriter . .... 68 1-------------1 · your order). There will be a 

DX5049 VisiCalc . . . . . . 143 delay when personal checks 
MODEM-WARE Auto-Print Microconnection CX414 The Bookkeeper . 102 clear. on holidays, and when 

Modem ..... . . . ... $149CX421 Family Finances . 34 U.P.S. is inactive. 

XC415 Home Filing Mgr.. 34 
 Complete telecommunication 1-----------1 
DX5048 Paint . . . . . . . . . 29 package for Commodore • after mfg.'s rebate. 1-----------_. computers. Requires IEEE JOIN THE VIDEO •• our cost plus 10%. 

modem and disk drive for ADVENTURE CLUB 
4032 and 8032 computers . COMMODORE 
Datasette for PET 2001 . 

Just $5 per month lets you VISIT USFeatures upload, download, Galactic Mail-list 64 . . . . $25 
save to disk, printer, error choose from our library ofSkyles Busicalc 64 . . . . . 45 
checking. Tape version hundreds of games for your Computer Center. 930 Town Skyles Victree 64 . . . . . . 66 
supports printer only . Odyssey, Atari 2600 & 5200, and Country Village, SanSkyles Arrow 64 . . . . . . . 35 


Gothmog's Lair (64 adv) 31 
 Colecovision, lntellivision or Jose. California 95128, and 
Modem-ware 64 . . . . . . . 39 Modem-ware 1 (tape) . $14 home computer system. Ask 160 East El Camino Real . 
Mirage 64 data base . . . . 79 Modem-ware 3 + ... . .. 39 for your FREE brochure with Mountain View. California 
5 Vic-20 game cartridges . 39 Modem-ware 64 . ... . . 39 all of the exciting detai ls' 94040. Phone (408)246-5710. 



160 DATA 40,64,60,128,53,60,108,64,1 
08 

170 DATA 4 0,60 ,53,1 21, 47,40,96,40,12 
1 

180 DATA 4 121,60,47 ,1 21,47,53, 96,60,12 
1 

190 DATA 4'11,47,60, 1 2 1,81, 47,96,6£11, 16 
2 

200 DATA 144, 60, 53, 1 21 , 4 '11 , 53 , 1'118, 60, 
144 

210 DATA 144, 72, 53, 144, 60, 64, 1'118, 72, 
121 

220 DATA 144,4 7 ,40,121,64,5 3 ,108,64, 
144 

230 DATA 144,60,64,121,72,64,96,60,1 
44 

240 DATA 144,60,64,121,72,64,96,60,1 
14 

250 DATA 162,64,60,1 2 8,5 3 ,53 ,108,53, 
108 

260 DATA 162,53 ,60,144,7 2 , .72,108 ,72 , 
144 

270 DATA 162,47,53,121,60,60,96,60,1 
21 

3'11'11 DATA 1,3,6 ,2 ,1,4,6,2 ,3, 4,1. 5, 1,4 
,6,7, 1,4, 6,2, 1 ,3 ,6,9 

3 1 '11 DATA 1,l,4, 5 ,1,4,6, 2,3 ,4,1, 5, 1,4 
,1,5,1,4,6 , 9 

320 DATA 1,4,6,2,3,6,1,5,1,4 , 6, 7 ,3,4 
,6,2, 1,4, 3 ,7, 1,4,6,9 

330 DATA 1,4, 3,7 ,1,6,4,5,6, 3 ,6, 2 ,4,6 
,1,5,1,4,6,9 

3 40 DATA 1,4, 3,7 ,6, 3 ,6,2,4,6,1, 5, 1, 3 
,6'!7, 3 '.'6, 1'."5, 1,4,6,9,B 

3 50 P=75 
400 READ RR 
401 ON RR GOTO 500,420,521,525,430,5 

29,440,535, 150 $21 
42 0 Y=12:GOTO 1 0 1 0 
4 30 Y=14:GOTO 10 1 0 
440 Y=1 3 : GOTO 1010 
5 00 Y=l:X=RND1 0 1:IF X( 0.35 THEN Y=3 
51 0 IF X>0 . 75 THEN Y=2 
520 GOTO 1010 
521 Y=1 0 :IF RNDl f!ll <0.4 THEN Y= ll:GOT 

0 1 0 10 
525 Y=4 : X=RNDl0l :I F X< 0 . 35 THEN Y=5 
527 IF X>0 .75 THEN Y=6 
528 GOTO 1010 
529 Y=7 : X=RND<0> :I F X< 0 . 3 5 THEN Y=8 
5 33 IF X>0:75 THEN Y=9 
534 GOTO 1 0 10 
535 GRAPHICS t:il: ? "{CLEAR} { DOWN}Wel 1, 

that's all--hope y ou liked it '' 

540 ? "Run it again--to hear- 5 mor-e 
song s ! '": POKE 752 ,l!l:END 

1'111 0 SOUND 121 ,XIY , 1l,10,8: S OUND 1.X<Y 
,2l,10,B:FOR T = l TO P :NE XT T 

102 0 SOUND 0,0,0,0:SOUND 1.X<Y.3 1 .10 
,B:FOR T= l TO P : NEXT T . . 

1 030 SOUND 0,X<Y,41, 10 ,B:SOUND 1. X<Y 
,5>,10,B:FOR T= l TO P :NE XT T 

1040 SOUND 0,0,0,0:SOUND 1,X <Y,61 ,1 0 
,8:FOR T=l T O P:NEXT T 

1050 SOUND t:il , X ( Y, 7 l , 1 0, 8: SOUND 1. X ( Y 
,8l,10,B:FOR T=l TO P:NEXT T 

1060 SOUND 0,0,0,0:SOUND 1,X<Y.9l,10 
,8:FDR T= l TD P :NE XT T :GO TO ~50 

1500 	SOUND 0 .4 0 .10.8:SOUND 1.64.10,8 
:SOUND 2 ,01,10,s:FDR T=l To 600 
:NEXT T 

1510 	SOUND 0,0,0,0:SOUND 1,0,0,0:SOU 

ND 2 ,0,0,0:FOR T=l TO 1000:NEXT 
T 

1520 GOTO 350 

Program 4: Tl Mozart 
Translation by Gregg Peele. Assisto t Programming SupeNisor 
100 DIM XC14,9l 
110 REM THE TICLANG AMAZIUS MOZART 
120 CALL CLEAR 
130 CALL SCREEN1141 
140 PRINT "{3 SPACES}WELCDME' AM 

TI CLANG" 
150 PRINT '' {6 SPACES>A MA ZIUS MOZART 

160 PRINT 
1 7 (1 PRINT " I PLAY SONGS LIKE THE CH 

I LO" 
18121 PRINT "PRODIGY, WOLFGANG AMA DE 

us 
190 PRINT MO ZART MIGHT HAV E DON E 

2!!10 PRINT 
21 QI PRINT {5 SPACES} MOZART LIVED FJI 

ROM" 
22!iJ PRINT II { 8 SPACES}1756 TO 1 791" 
230 PRINT "AND WROTE OVER 626 WOR KS 

IN" 
JI2 4 0 PRINT {8 SPACE S}3 1 YEARS . " 

25 Qt PRINT 
26 121 PRINT "THE 5 PIECES YOU HEAR AR 

E" 
27(1 PR I NT " { 3 SP A CES~ BE I NG WRITTEN 

BY THE " 
280 PRINT " COMPUTER AS YOU LI STEN'" 
29121 F'R I NT 
3Ql0 PR I NT 
310 PRINT 
320 FOR T = l TO 14 
330 FOR TT = l TD 9 
340 READ X<T,TTl 
350 NEXT TT 
36121 NEXT T 
370 DATA 196,494,494,24 7, 494,587,29 

4,494,220 
3 8 0 DATA 196,494,58 7 ,247,587,5 23 ,29 

4,494,294 
390 DATA 196,494,523,247,587,523,29 

4,494,294 
4 00 DATA 196, 523 ,587,262,659.784.3 3 

0 , 7 84,262 . . 
410 DATA 196,523 ,6 59,262,659,587, 33 

0,523,262 
420 DATA 196,659,523,262,392,659,33 

0,523,196 
430 DATA 220,523,587,262,784.587.29 

4,523,220 . . 
440 DATA 220,440,587,220.523.494.29

4,440,262 . . . . 

450 DATA 220,659.784.262.587,523,29
4,494,220 . . . . . 

460 DATA 220,523,494,262,440,494,33 
0,523,220 

470 DATA 220,523,494,262,440,494, 33 
0~523:-262 . . 

480 DATA 196,494,523,247,587,587,29 
4,287,294 

490 DATA 196,587,5 23 ,220,440,440,29 
4,440,220 . . 

500 DATA 196,659,587,262,523,523 , 33 
0,523:-262 

510 P=250 
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MINER 

2049ir. 


NOW YOIJ CllNREllllY 
GETINTO IT. 

This terrific Miner 
2049er T-shirt 

I looks good any 
way you look at 

it. On the front is a 
full color picture of 
our hero, Bounty 
Bob. On the back 
it says Tiger­
\' ision in red. 
And e\·er\'­

where vou look \'OU 'II 
be seeing fri ·nds wearing it. So don't put it 
off. end for your Miner 2049er T-shirt. 
today. Only S7.95 each. 
11.\'ailable in adult sizes: S. i\I. Land XL. 
And in children' sizes: S, M and L. 

To order: 

Send name and address. size and quantity 

with check or money order payable to 

Tiger Supply, P. 0. Box 150, Dept. C-1 

Vernon Hills, IL 60061. 

Add $2. 50 for postage and handling outside 
U.S. A. Illinois residenrs. add 48.: fo r sales 
tax. Please allow 6-8 weeks fo r delivery. 

Mine r 21J.19cr i~ :1 trademark of Uig Fin_• ft w~re . Inc. 

FREE 

WRITE FOR FREE Cs1 
CATALOG OF VIC 20 
and 	C64 PRODUCTS 

• SOFTWARE 

• HARDWARE 

• PROGRAMMING AIDS 

• OPERATIONAL AIDS 

• SUPPLIES 

• MEDIA 

• BOOKS 

COMPATIBLE 
SYSTEMS 

INCORPORATED 
P.O. Box 2070 • Dept . C 


Saratoga , CA 95070 

(408) 255-2024 


VOICE WORLD'S 

24K Golden RAM~ 

Expansion Chassis 

NOW ONLY $99.00! $1~~00 


• Programmer's dream-Game 
player's delight. 
•Boosts VIC 
memory to 
29K! 

• 4 expansion slots 
with switches for in­
stant cartridge selection­
faster than a disk. 
• Accepts any cartridge 
designed for the VIC 20A. 

• System Reset Button. 
• Plugs directly into your VIC 20 ~ . 

• 8 memory control switches-easy to 
con figure in BK banks for custom 
applications. 
•Factory tested-one year limited warranty. 

VOICE WORLD 
13055 Via Esperia 
Del Mar. CA 92014 
(6 19) 481 -7390 

• Start address selection at 2000, 
4000, 6000, AOOO HEX. 

• 	ROM mode switches for 
memory write protec­

tion and PROM, 
EPROM 

emulation. 

•Memory 
banks 

hold pro­
grams/data 

even when de­
selected. 

•Gold-plated connectors/ 
switch contacts for high reliability. 
•Fused to protect your VIC 20.' 

TO ORDER: 
Send check or money order. Add 3.00 
shipping and handling. California 
residents add 6% sales tax. COD 
Foreign orders add $10.00. 
No foreign COD's. 

VIC 20 is a registered trademark of Commodore Business Machines, INC. 

COMPUTER DISCOUNT 

TOLL FREE 1-800-621-6131 FOR ORDERS 

4251 W. Sahara Ave., Suite E Las Vegas , Nevada 89126 
MONDAY THROUGH SATURDAY e 9 AM TO 6 PM 

ATARI lnv it. to Prog romm ing 1 20 1101 Mon itor .. ... m 
1200 Xl . iebate S259 lnvi t. to Programming 2&3 12 Vic 20 90 
800Xl Ca ll Home File Manage r . . 36 Ootasette 59 
600XL ... . . . . ... . . . . . Ca ll Ator i Speed Reod ing 54 1600 Modem B5 
1050 Disk Dr ive 359 Ju gg les Houst (D.C. ) 12 HES Mon " 29 
410 Recorder .... .. 12 Juggles Rainbow 21 Pope r Cli p w/ p 115 
830 Modem ... 119 Qix 30 Co le Result ...... 140 
B50 Interfa ce ... 199 Atari Writer . . 12 Sysres (utility) 90 
1025 Printer . . 429 Yis ica lc 160 Re no i ~sance ....... 30 
1021 Printer D/ W ... . ... . 349 
ATARI SOFTWARE 

Data Perfec t 
letter Perfe ct . 

75 
10 5 

Fr ogg er . .... 
Jawbreaker ...... .. • .. .. 

33 
24 

Assembler Ed itor . S42 Home Accountant 4B Ft. Apocalypse .. 30 
Syn Assembl er ..... 39 Elephant Dile s/ s . 20 Pharaoh's Curse 30 
Macro Assemble r & Text . . . .. 69 Donkey Kong (new) . 35 Type Allack . . 30 
Word Processor .. 102 Dig Dug 30 B-1 Hucl eor Bomber 11 
Conversational languoges .... 42 Miner 2049 . . . 34 Midway Compo ign 11 
Poe -Mon .. 30 Castle Wallenstein 22 Te le ngord .. . ... lB 
Centipede 30 Chopl iffer (ct) 30 Dav id 's Midnight Mag ic 19 
Breakout 26 Serpentine (ct) . 30 Chopl iffer .... 30 
Spoce lnvodm 26 Apple Ponic ( d) 39 Serpentine 2B 
Compute r Chess 26 Arco de Moc hine (d) . 39 Ret ro Bo ll 2B 
Astero ids 26 Wizord & the Prin ce ss (d) 25 Turtle Gro ph ics JI . 45 
The Boo kkeepe r 102 Ulysses &Gold en fleete(d) 29 Hes Wr iter .. JS 
HARDWARE COMMODORE 64 Grid runner 28 
(. lloh Prow riter . .. . .. .. S379 Com m 64 S219 Temple of Apsho i . 33 
Hee. B02JA .. 439 1541 D.D. .... . . 24 9 Jump Mo n 33 
Bonano Pr inter . ... 199 1525 Printer ..... 249 Zork 1,2,3 33 

New Educational Programs 

Purchases can be made by check, money order, C.0.D. 


Carte Blanche and Diners Club. 1-702-367-2215 




520 DATA 1,3,6,2,1,4,6,2,3,4,1,5,1, 
4,6,7, 1,4,6,2, 1,3,6,9 

530 DATA 1,1,4,5,1,4,6,2,3,4,1,5,1, 
4, 1,5, 1,4,6,9 

540 DATA 1,4,6,2,3,6,1,5,1,4,6,7,3, 
4,6,2, 1,4, 3 ,7, 1,4,6,9 

550 DATA 1,4, 3 ,7,1,6,4,5,6,3,6,2,4, 
6, 1,5, 1,4,6,9 

560 DATA 1,4,3,7,6,3,6,2,4,6,1,5,1, 
3,6,7,3,6, 1,5, 1,4,6,9,8 

570 READ RR 
580 ON RR GOTO 650,590,730,780,610, 

860,640,940,1040 
590 Y=12 
6'110 GOTO 99'11 
610 Y= 14 
620 GOTO 990 
630 Y=13 
640 GOTO 990 
650 Y=l 
660 RANDOMIZE 
670 IF RND > .35 THEN 700 
680 Y=3 
690 RANDOMIZE 
700 IF RND < .75 THEN 720 
710 Y=2 
720 GOTO 990 
730 Y=10 
740 RANDOMIZE 
750 IF RND > .4 THEN 780 
760 Y=ll 
770 GOTO 990 
780 Y=4 
790 RANDOMIZE 
8 00 IF RND > .35 THEN 820 

810 Y=5 
820 RANDOMIZE 
8 30 IF RND < .75 THEN 850 
840 Y=6 
850 GOTO 990 
860 Y=7 
870 RANDOMIZE 
880 IF RND > . 35 THEN 900 
890 Y=8 
900 RANDOMIZE 
910 IF RND < .75 THEN 930 
920 Y=9 
9 30 GOTO 990 
940 PRINT "{5 SPACES} WELL, THAT ' S A 

LL" 
950 PRINT "{4 SPACES}HOPE YOU LIKED 

IT I I II 

960 PRINT "RUN IT AGAIN AND HEAR FI 
VE 

970 PRINT "{8 SPACES}MORE SONGS." 
980 END 
990 FOR I=l TO 9 STEP 3 
1000 	CALL SOUND<P,X<Y,Il,2,X<Y,I+l) 

'2) 
1010 	CALL SOUND <P, X CY, I l '30' x <Y, I+2 

) , 2) 
1020 	 NEXT I 
1030 	GOTO 570 
1040 	CALL SOUND< 1 800, 196,2,494,2,78 

4,2> 
1050 	FOR T=l TO 800 
1060 	 NEXT T 
1070 	KOL=INT<RND*8l+8 
1080 	CALL SCREEN<KOLl 
1090 	GOTO 570 

Put a Monkey Wrench 
into your ATARI 800 
Cut your programming time lrom hours to seconds. a nd hove 18 direct 
mode comrnands. All a t your linger tips and all made easy by the 
MONKEY WRENCH II . 
The MONKEY WRENCH II p lug seas ily into the 
right slol ol your ATARI and works with the 
ATARI BASIC cartri dge. 
Order your MONKEY WRENCH II today and 
enjoy the conven iences ol these 18 modes: 

Line numbering 

Renumbering basic hne numbers 

Deletion al hne numbers 

Va riable and current value displa y 

Up and d own scrolling of basic 

programs 

Locolion of every st ring occurrence 

String exchange 

Move lines 

Copy lines 

Special line formatsand page numbering 

Disk d irectory display 

Marginsc hange 

Memory tesl 

Cursor exchange 

Upper case lock 

Hex conversion 

Decimal conversion 

Machine language monitor 


The MO KEY WRENCH II a lso conta ins o 
ma c hine la nguage moni or wi th 16 commands 
that con be used to interact wit the powerful features 
al the 6502 microprocessor 

SK in 30 Seconds 
for your VIC 20 or CBM 64 
'fyou own a v;c 20 or a CB~\ 6A and hove oeen concerneo 
oboul lne high co~ of a disk o sore your orogroms on 
. orryyoursell no longer ow I ere's ne llABBIT -he <Aaa•­
ccrres 1n o cor1r1dge and 01 o mucn. rr,uc IO'""er orice 
1 on 1ne overage dlS< And soeed '' ''one losl llAB9li 
N•lh ne llABBJ you con load and 1101e on your CBM 
ao·osette on BK ptog·om •nolll"OSl 30 second~ compared 
10 the curienl 3m1nu es ol o C 20 o· CB~\ 6A,olmoSI as 
tos1as me 15.I disk drive 
ine llAB3 11easy o insioll. ollow1 one 10 Aope a 
Basic ProgrOT\S. wo lc:s with o· w neut Exoans1C"l 
\~emorv ono orov1des iWO do·o file nodes ne 
<ABB 11no only lo~ bul reliable 

$39.95 

NOW $59.95 
THE BEST ,\FOR LESS! 

For CBM 64, PET, APPLE, and ATARI 
MAE 	 l 

r·,Now.you con hove !he some prole11•onolly designed Macro 
Al!embler!Edllor 01 used on SpaceShunle pro1ecl• 

• Designed 10 1morove Pogrommer Produc11v1ty 
• 	 S1m1lorsyn1ox and commands - No need lo relearn oecu1to1 


syntoxe1 and commandswhen you go from PE1 o A0Pt.E 10 

AA!ll 

• 	Core11den Assembler/Edtlor -No need to load the Ed1lor. lnen 

the As1emble1. lnen 1ne Ed1lor.etc 


• 	 Also inc udes Wero Processor.Relocai.ng lOOder and mucn 

rno1e 


• Powe~ul Ed1lor Moc·o~ Cond 1encl and 1n1eroc11ve 
AssemOly and Auto - zero ooge oda •es~ng 

51111 no! convncea.send for our free soec snee11 

170 COMPUTE! .Jonuory 1984 

http:Relocai.ng


INTERFAST I ti;i/ 
ATARI TOUCH TABLET •... . . . ....••.. 69 95 Programmable Printe r Interface ~;.

64K Ram/400 .. . ...... ..... .... 149.00 
AT ARI TRAK-BALL . . . . . . • . . . . • . . • . . . J9 95 wI 4K Buffer ....... . ...... . 139.00 ~ 
64K Ram • Cable Kit/400/800 .. . .. 169.00 
COMMUNICATOR II ..... . .... •. . • ••• CALL 

48K Ram Ki t ... .... ... . ... . . ... 94 .00 
 t--P-R-IN_T_E_R_S-------------~ REMOTE CONTROL JOYSTI CK .•••..••.• CALL 16/ 32 Expander .. .. .. .... . .. . ... 64 .95 
ATARI 800XL 64K .•. . •.. . ... . • .. ...• CALL 32K Ram ..... . .. .. .... . . . . . ... 77.95 


PROWRITER 8510 AP CALL ~ ATARI 050 DISK DRIVE ..••.•••. ••••• CALL Mosaic Adaptor ... . . ............ 49.95 
ATARI 850 INTERFAC E ••.•• .. •• • • • .•. CALL 64K Ram Utility Software. AXIOM AT-100 M

Superd rive & Hand yman . . . . . . . . Call! ! 
HOME MANAGER KIT . .•. .. . • .• . .... • 64 95 t-------------------1 wI Parallel Port . . .. .. . . . . 229.00 W._ 
ATARI 027PRINTER .•.....•.•.••.. 28900 

ATAR I 1010 RECORDER •..• . , ..• .. ... 77 00 

KOALA TOUCH TABLET ... .. .. . 69.95 
 GEMINI 1 OX . .... . .... . ... CALL ~ 
DISK DRIVES: PERCOM , RANA, TRAK, ASTRA ... . . . . . .. . CALL FOR PRICES. OKIDATA PRINTERS .... CALL ~;. 



Hidden 

64Memory 


Alon R n Julie R l<r uss 

BASIC progrn1111ners cn11 POKE data into the Co1111110­
dore 64's hidden RAM, but retrieving tlzat data requires 
switclzi11g between /Jlocks of RAM and ROM . Tlze 
111achine language program given /zere 111akes it easy 
to do what BASIC cnn't do directly-giving you an 
extrn 20K. 

The Commodore 64 contains 24 kilobytes of 
Random Access Memory (RAM) which cannot 
immediate ly be used by BASIC. However, that 
memory is accessible to the VIC-JI chip, so it seems 
an ideal place to s tore a high-resolution (bit­
mapped) screen (as well as other large arrays of 
data). The catch is that although it is possible to 
move data into this area using POKE statements, 
you can't retrieve all of it directly using BASIC. In 
th is article we describe a technique which makes 
most of this large block of memory available to 
the BASIC programmer. 

How To Get Five Quarts To A Gallon 
The microprocessor in most smaller computers, 
including the Timex 1000, IBM PC, and DEC 
PDP-11, has 16 or fewer memory address lines. 
So these computers can address no more than 
216-64K-bytes of memory directly. The more 
expensive machines appear to have a larger 
addressable memory because their memory­
management circuitry and operating systems 
allow them to switch blocks of memory into and 
out of their actual addres space. The inexpensive 
Commodore 64 has no special Memory Manage­
ment Unit, yet it is able to address 20K of Read 
Only Memory (ROM) and numerous I/O chips 
plus 64K of RAM . This is like filling a one-gallon 
pitcher with five quarts of water. It works because 
the microprocessor can switch between various 
blocks of ROM and RAM even when they have 
the same addresses. 

In its normal configuration, the first 2K of the 
64's memory is used as a work area for the Oper­
ating System, and for screen memory. Of the re­
maining RAM, locations 2048 through 40959 are 
the programmer's BASIC area. The space above 
40959 contains 4K of RAM (addresses 49152-53247) 
which is not contiguou with BASIC's dedicated 
area and can be accessed by BASIC only via PEEKs 
and POKEs; by the ROM BASIC interpreter 
(40960-49151); by the Kernal Operating System 
(57344-65535); and by the Input-Output (1 /0) cir­
cuitry (53248-57343). However, there is another 
20K of RAM which is similarly addressed; to be 
used, it must be switched in and out of the ROM­
masked space. This chore is handled by regis ters 
at locations 0 and 1. 

What The Pointers Mean 
Although the extra RAM isn't directly avai lable to 
BASIC, data may be stored there by using the 
POKE instruction. However, a PEEK of one of 
these locations will return the value s tored at that 
address in ROM. Jn order to have access to the 
corresponding RAM, it is necessary to set a pointer 
so that the processor will ignore the ROM. Bits 0, 
1, and 2 of location 1 are the pointers. Their func­
tions are as fo ll ows: 

Bit Value Meaning 

0 1 Indicates normal BASIC ROM 
0 Indicates noncontiguous RAM 

(addresses 40960-49151) 
1 1 Indicates Kernal ROM 

0 Indicates underlying RAM 
(addresses 57344-65535) 

2 1 Indicates UO chips 
0 Indicates ROM character tables 

(addresses 53246-57343) 

If we wished to save a variable-call it A-at, 
say, address 45000, and later retrieve it, we might 
envision a routine like this: 
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NEW! For the Commodore 64TM 

ANNOUNCING 


CodePro-64™ 

A new concept in 
interactive visual 

learning ... 

Now you can learn to code in BASIC and develop 
advanced programming skills with graphics. sprites and 
music-visually. You learn by 1nteract1ng with CodePro­
64. a new concept in 1nterac11ve visua l learning. 

SEE PROGRAM EXECUTION 
Imagine actually seeing BASIC sla tements execute 

CodePro-64 guides you through structured examples of 
BASIC program segments You enter the requested data 
or let CodePro-64 do the typing for you. (It will not let you 
make a mistake.) 

Alter entering an example you invoke our exclusive 
Basic View' " which shows you how the BASIC program 
example executes. 

You step through and actually see the execution of 
sample progran statements by simply pressing the space 
bar CodePro-64 does the rest 

You see statements with corresponding flow chart 
graphics and variable value d1sp'ays You learn by visual 
examples. 

EXTENSIVE TUTORIAL 
CodePro-64 's extensive tutorial guides you through 

each BASIC command. program statement. and function 
You get clear explanations Then you enter program 
statements as 1nteract1ve examples Where appropriate. 
you invoke BasicV1ew to see examples execute and 
watch their flow charts and variables change. 

By seeing graphic displays of program segment execu­
tion you learn by visual example You learn laster and 
grasp programming concepts easier with CodePro-64 
because you immediately see the results ol your input 

You control your learning You can go through the tutor ­
ial sequentially. or return to lhe main menu and select 
d1flerent topics. or use keywords to select language ele­
ments lo study. You can page back and fort h between 
screens w11h1n a topic at the touch ol a funct ion key. 

CodePro-64 tels you follow your interests and prac ­
tice wi th 1nteract1ve examples. But you can never get 
" lost". Ft will always return you to the main menu. Once 
you have practiced and mastered the BASIC language 
elements you move on to more advanced concepts You 
learn about sprite and music programming 

SPRITE GENERATOR & DEMONSTRATOR 
CodePro-64's sprite generator lets you define your 

own sprites on the screen. You learn how to define sprites 
and what data values correspond to your spri te defini­
tions. (You can then use these values to wri te your own 
programs.) You can easily experiment wi th ditferent defi­
nitions and make changes to immediately see the eflecrs. 

We also help you learn to program with spnres by giving 
you a sprite demonstrator so you can see the effect of 
changing register values. You can experiment by moving 
your sprite arou nd 1n a screen segment. change its color 
or priority. and see the effects ol your changes. You learn 
by visual examples. 

MUSIC GENERATOR & DEMONSTRATOR 

To teach you music programming CodePro-64 gives 
you an 1ntera ct1ve music generator and demonst rator 
Flfst we help you set all your SID parameters (at tack / 
decay. sustain / release. wavelorm. etc) Then you enter 
notes to play and we show your tune graphically as it 
plays, note by note. on the scale. You learn by seeing and 
hearing the results of your input. 

OUR GUARANTEE 

We guarantee your aatlslactlon. You muS1 be 
satisfied with CodePro-64 for the Commodore­
64. Try it for 10 days and if for any reason you are 
not satisfied return it to us (undamaged) for a full 
refund. No risk. 

Our music demonstrator lets you experiment with va r­
ious combinations of music programming parameters 
and hear the results You can quickly modify any of the 
SID register values to hear the eflects ol the change For 
example. you could easily change wavelorm and attack/ 
decay values while holding all other SID values constant 
By seeing your input and hearing the result you quickly 
learn how to create new musical sounds and specia l 
sound effects. 

AND MORE ... 
We don't have enough space to tell you everything 

CodePro-64 offers You need to see for yourself BASIC 
tutorials. graphics. sprnes. music. keyboard review. sam­
ple programs-the main menu shown above gives you 
1ust a summary o the contents of this powerfu l educa ­
tional product 

Whether you're a beginning programmer or an experi ­
enced professional, CodePro-64 will help you improve 
your Commodore 64 programming skills. We're sure 
because CodePro -64 was developed by a team of two 
professionals with over 25 years of software development 
experience. 

CodePro-64 is a protess1onal quality educational pro ­
gram lor the serious student ol personal computing And 
it's fully guaranteed. Order yours today 

HOW TO ORDER 
Order your copy al CodePro-64 today by mail or phone 

Send only $59.95 plus $3.00 sh1pp1ng and handling to: 

-~,,J ...ii / j SYSTEMS MANAGEMENT ASSOCIATES
Mfi••W 3700 Computer Drive. Dept. c 

Ra leigh, N. C. 27609 

Available on diskette only. MasterCard / VISA ac ­
cepted. For laster service on credit ca rd orders ca ll 
toll free 1-800-SMA-RUSH (1-800 - 762-7874). 

Commodore 64 1s a trademark of Commodore Business 

Machines. Inc. 

Ad no 733. Copyright 1983. SMA 

Dealer Inquiries invited. 




10 POKE 45000,A :REM STORE THE VALUE 
20 POKE 1,54 :REM SET POINTER TO RAM 
30 A=PEEK(45000):REM GET THE VALUE 
40 POKE 1,55 :REM RESTORE POINTER 
50 END 

This, though , amounts to sawing off the branch 
we're sitting on. The result is a love ly crash . 

It's easy to see why. Line 20 tells the processor 
to look not at the BASIC interpreter in ROM, but 
somewhere else instead . So when line 30 calls for 
the BASIC PEEK ins truction, it can't be found, 
and the system hang . If we change the pointe r 
for Kernal ROM or for 1/0, we also crash. 

Machine Language Makes It Easy 
But the ex tra memory is too tantalizing to pa 
up . Since we can't get at it properly from BASIC, 
we' ll try machine language (ML). We'll use a 
BASIC loader for the routine, as in Program 1. 

It works! We can now s tore data in the for­
merly unavailable area of masked RAM. The ML 
routine, w hich is only 14 bytes long, sets the ap­
propriate pointer (bit 0 in this example) to ignore 
the ROM (here, the BASIC interpreter). It then 
puts the byte of data into a loca tion normally ac­
cessible to BASIC (since location 251 is in unused 
zero page space, we cha e that) and rese ts the 
pointer. A disassembly of the machine language 
for this routine is shown in Program 2. 

Let's take a look at Program 1. Lines 100-120, 
340, and 350 are not really part of our routine­
lines 100 and 110 give us some data to u e in il­
lustration, and line 340 prints the data that the 
ML routine saved for us, jus t to prove it really 
worked. The 4K of RAM beginning at location 
49152 is unused , and ince it is not contiguous 
with the BASIC area, it can't be overwritten by 
BASIC; so we've chosen to put our ML there. 
Line 130 sets location 49152 as the starting location 
for the machine language routine . 

Lines 140, 160, 170, and 180 determine what 
va lue location 1 should contain, and put that value 
in BL . The numbers in the DATA statements (lines 
190 and 200) are the bytes of ML (in decimal) . 
Three of these are 0. The first (shown as 00 for 
prominence) will hold the block pointer, BL. The 
second and third , 000 and 0000, wi ll hold the low­
order and the high-order bytes, respectively, of 
the address of the target masked-RAM locatio n . 

Lines 210-240 POKE the ML into place. Line 
250 inse rts the value of the block pointer into by te 
2 of the ML routine. Line 260 and 270 calculate 
the high- and low-order bytes, respectively, of 
the target address; lines 280 and 290 POKE them 
into place. Line 300 disables interrupts so that the 
keyboard will not be scann d during execution of 
the machine language routine; this obviates the 
possibility of the system's hanging should the 
scan interrupt occur at the wrong moment. 
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The innocuous-looking line 310, the system 
call, signa ls the real action-here is where we 
branch out to perform our machine language 
routine. When the subroutine is finished, it re­
turns control to BASIC. ow we can get our data 
whenever we need it: It has been left in location 
251 for LI S. 

Note that the ML could resid e vir tually any­
where-even in masked RAM . If it is placed withi n 
the normal BASIC area, of course, the appropriate 
BASIC pointers should be a ltered to protect it. 
From line 140 on, the routine i perfectly genera l 
and may be used to read the value s tored at any 
RAM address within the range 0-65535, except 
for that lying beneath the 1/0 area (53248-57343) . 
To see the underlying 4K of RAM in this area 
would require another technique, s ince there are 
three layers of memory here; our routine uncovers 
the second layer and lets us look at Character 
ROM directly. This could be u eful in programs 
using custom-character routines, in order to restore 
portions of th ROM character table selectively. 

Finally, we must note two things. First, thi s 
routine may be used to read memory locations in 
which either the BASIC prog ram or the ML routine 
reside . However, we must not pe rmit a POKE 
instruction (for example, line 120) to alter the pro­
gram unless we specifically wish to do so. Also, if 
we POKE to a location in the I/O area, we may 
drastically alter our output. 

Program 1: ML Access To Hidden RAM 

100 	A=3(15 SPACES}:REM(2 SPACES}PUT DESIR 
ED DATA BYTE IN VARIABLE "A" 

110 	AD=45000(10 SPACES}:REM(2 SPACES}WE'L 
L SAVE "A" AT LOC . 45000 (IN MASKED R 
AM) 

120 	POKE AD , A(9 SPACES}:REM(2 SPACES}SAVE 
"A" 

130 	MS=49152{10 SPACES}:REM(2 SPACES}MACH 
INE CODE WILL BE LOADED STARTING AT L 
oc. 49152 

140 IF 40959<AD AND AD<49152 THEN BL=54: 
(SPACE}GO TO 190 

145 REM(21 SPACES}LOCATION 1 WILL CONTAIN 
BLOCK POINTER, BL 

150 REM{21 SPACES}BL = 54 -- BASIC INTERP 
RETER ROM OUT 

160 IF 53247<AD AND AD<57344 THEN BL=51: 
{SPACE}GO TO 190 

165 REM{21 SPACES}BL = 51 -- I/O ROUTINES 
OUT 

170 IF 57343 <AD AND AD<=65535 THEN BL=53: 
GO TO 190 

175 REM{21 SPACES}BL = 53 -- KERNAL ROM 0 
UT 

180 BL= 55(11 SPACES}:REM(2 SPACES}WITH I 
N NORMAL BASIC AREA 

190 DATA 162,00,134,1 : REM{2 SPACES}MACHI 
NF. ·LANGUAGE ROUTINE 

200 DATA 174,000,0000,134,251,162,55,134, 
1,96 

210 FOR I=0 TO 13(5 SPACES }: REM(2 SPACES} 
LOOP FOR BASIC LOADER 



GET THE BEST FOR YOUR COMMODORE 64 

BUSINESS 	 EDUCATIONAL ENTERTAINMENT 

• FINANCE CALC 64 • Dis ~45 . 95 HUNDREDS MORE AVAILAB LE • STUDIO 64 I AUSIC /AKER) • Disk & Cass S29 95 
• DATA BASE 64 • Disk 49 95 SNOOPER TROOPERS I. II • Disk S29 95 • GAME DESIGNER • C1s Cass 25 95 
• MANAGEMENT SYSTEM 64 • Disk 45 95 KINOERCOMP • Disk & en 19 95 GRIDRUNNER • Cari 	 20 25 
• FAMILY PAC 64 13 in 11 • Disk IN SEARCH OF MOST AMAZING THING • Drsk 26 95 TEMPLE OF APSHAI • Disk 25 95 

(CHECKBOOK. RECIPE. EOU·GAME) 45 95 PROGRAMMING KIT I • Disk 19 95 UPPER REACHES OF APSHAI • Disk 13 50 
• CHECKBOOK EASE 64 • Disk 29 .95 FACEMAKER • Disk 22 95 CURSE OF RA • Disk 13 50 

HESWRITER 64 • Can . 29 .95 KIDS ON KEYS • Car1 29 .95 ASTROBLITZ • Cart 29 20 
HESMON 64 • Can 25 95 29.95FRACTION FEVER • Can . SAVE NEW YORK • Cart 29 70 
HES MODEM • Can . 67 95 PIPES • Cart 29 .70 PERSONALITY ANALYZER • Disk 28 00 
TURTLE GRAPHICS II • Car 39 95 ENGLISH INVADERS • Dis-< & Cass 21 95 PHANTOM KARATE DEVILS • Disk 29 70 
OUICK BROWN FOX tW p ) • Can 45 95 DUNGEONS ALGEBRA DRAGONS • Disk & Cass 19 .95 PLANET FALL • Disk 38 20 

UP FDR GRABS • Cart 29 .95 ENCHANTER • Disk 38 20WRITERS ASSISTANT tW P I • Disk 59 95 
FILING ASSISTANT • Disk 67 .95 BENJI'S SPACE RESCUE • Disk 29 95 	 SEA FOX • Disk 33 95 

CHOPLIFTER • Disk 33 95INVENTORY PACKAGE • Disk 77 .95 PROTECTOR II • Disk & Cass 24 95TOUCH TYPING TUTOR • Disk & Cass . 18.95 TELENGARD • Cass. 	 16.95
CALC RESULT EASY • Cart 67 95 FROGGER • Disk & Cass 22 .95
CALC RESULT ADVANCED • Disk 127 45 FORT APOCALYPSE • Disk & Cass 22 95
PAPERCLIP tW P l • Disk 99 95 ROBBERS OF THE LOST TOMB • Disk 19 95 
M'FILE • Disk 	 94 95 JUMPMAN • Dis 	 25 95
WORD PR0/3 tW P ) • Di sk 7 95 SWORD OF FARGOAL • Disk Cass 20 25 
SPELL RIGHT PLUS (DICTIOrlARY ) • Can 49 95 PAKACUDA • Disk & Cass 11 95 
DELPHI'S ORACLE !DATA BASE) • Dis 125 .95 SURVIVOR • Disk & Cass 22 95 
TIME & MONEY MANAGER • Disk 55 .95 PEGASUS ODYSSEY • Disk & Cass 19 95 
OMNICALC (SPREADSHEET ) • Disk 79 95 NEU TR AL ZONE • Disk & Cass 27 95- Q•
CARDCO PRINTER INTERFACE 54 95 	 COMPETITION PRO . JOYSTICK 17 95 

POLICY 	 To Order Call : 
All orders are snipped U P S Sn1pp1ng charges are S2 00 for 
prepaid orders and SJ 25 lor C.O D. For last dellvef} send 	 =HOUSE Of (213) ~~~-8866vnw 
money order . cemf1ed check or credit card VISA 

Please allow app1oxima1ety three weeks lor clearance on 
 Wnte To: . ­
personal cnecks 

All items are sub1ec1 lo ava1lab1l11y and price change Thanks HOUSE OF SOFTWARE
SOFTWARE 

for orde11ng lrom House of Sollware1 Call lor lree catalog' · From EN -TECH Sof1ware 9 183 Merced es Ave. • Arleta. CA 9 1331 

SHOW US A BETTER PRICE AND WE'LL BEAT IT! 

IF IT'S FOR THE COMMODORE 64 

AND IT'S GOOD, IT'S PROBABLV 
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MANAGEMENT SYSTEM 64 	 STUDIO 64 SERIES 

This 1n grated D...Js1ness program gives you the computer power Anyone can row create rn..JSIC as beautiful as the rr-ost advanced 

orce reserv d for large corporations. C.apab1lltes irck..Jde 1nvoic1ng, prograrners could one year ago!! ~use play and the corriputer w ill 

1n ven cry conc.ro1. and customer rna1l1ng hsts. Disk $69.95 instantly write t.he rn..;s1c on the screen. lrcluded are powerful 

features Ike block rrove, s 1rgle note editing and scrolling. It will save 
FINANCE CALC 64 and recall. add rrus1c to yoL.r own programs and pr1nt lead stieets. 
The leader 1n home and business financia l analysis. YOJ can hav e O rsk !539.96 
up to 1440 itemized expenses and print 1085 d ifferent f nanc1a l 
reports and bar graphs In add1t1on, 1t keeps and c ompares as FAMILY PAK (3 in 1) (ALL) !555.95 

rnany s 12 budgets at:. once. Disk $59.9!5 Three of the finest home programs available: 

• CHECKBOOK EASE 64 

CATA BABE 64 
 Handles over 1300 transactiOf'ls. Pnnts staterrents, and a ll types 
A perfecc record system for any business or home. It can stare of checks. and 40 expe nse· categories. $39.95 
up to 1200 records and has up to 20 f ie lds for each one. A specia l 

• RECIPE KEEPER
label and report des1gier is 1rcluded. It can a lso merge v.11th popular 

Searches by 1ngred1ent, category or name. Calculates
ward proc essors. Disk 	 $59.95 

measurer-rents for different serv1ng amounts and prints copies . 

GAME OEBIGNER 64 •SPACE MATH 64 
Use to a n rnate 16 sprites and desrgi colorful backgro<.S'ld screens. Learn rr\Sth, explore the universe. darce co the rrus1c and watch 
Several garne sub-rout1ries 1rcluded. D isk $35.95 the show. 

BABIES OF THE OIRT 


An earthquake sucks you to the center of the earth. To escape 


you must bat e the BABIES OF THE DIRT But. don't miss or rts 

doorTISday! Watch out for Che1r mother. $39.95 


NOTE: PROGRAMS ARE COMPATIBLE W ITH ALL PRINTERS ANO UTILIZE FULL-SC~EEN PROCESSING 

P.O. BOX BB1, SUN VALLEY, CA 91353 • (213) 768-6646 



220 READ ML{ll SPACES}:REM{2 SPACES}GET N 
EXT BYTE OF M. L. ROUTINE 

230 POKE (MS+I),ML{4 SPACES}:REM 
{2 SPACES}PUT M. L. BYTE I NTO PLACE 

240 	NEXT 
250 	 POKE(MS+l),BL{5 SPACES}:REM{2 SPACES} 

STO RE BLOCK POINTER IN 2ND BYTE OF M. 
L. ROUTINE 

260 	 HA=INT(AD/ 256){4 SPACES}: REM 
{2 SPACES} HIGH-ORDER BYTE OF MASKED- R 
AM ADDRESS 

270 	 LA=AD-25 6 *HA {6 SPACES}: REM {2 SPAC ES}L 
OW- ORDER {3 SPACES}"{3 SP ACES }" 
{4 SPACES}"{5 SPACES}"( 4 SPACES}" 

280 	 POK E MS+5,LA{6 SPACES}:REM{2 SPACES}P 
UT ADDRESSES INTO M. L . ROUTINE 

290 POKE MS +6, HA 
300 POKE 56333 , 127{4 SPACES}:REM 

{2 SPACES}DI SABLE INTERRUPTS 
310 SYS(MS){ll SPACES}:REM{2 SPACES}EXECU 

TE M. L . ROUTINE MEMOREX 
320 	 POKE 56333,129{4 SPACES}:REM PLBXIBLlt DISCS 

{2 SPACES}RE-ENABLE INTERRUPTS WE Wlll NOT BE UNDER­330 	A=P EEK (251) {7 SPACES}:REM{2 SPACES}RE 
SOLDfl Call Free (800)2.35-4137

AD THE DATA BYTE 
for pnces and infonnanon Dealer340 	 PRI NT A 
inquines invi ted and C 0 D 's 35 0 	 END 
2!ccepted 

Program 2: Disassembly Of ML Routine 
PACIFIC 

LOX 	 #$00 ;BLOCK POINTER TO X REGISTER EXCHANGES 
STX 	 $01 ; STORE IN LOCATION 1 !()() Foothill B:vc! 
LOX $0000;CONTENTS OF MASKED RAM TO X- REGISTER San Lui:- O'.l1spo . CA 

'J:l40 I In Cal c, II 
LOX #$37 ; NORMAL VALUE OF POINTE R (55 DECIMAL ) 
STX 	 $FB ;STORE IN LOCATION 251 ( DECIMAL) 

(800) "92-.S9:l5 or 
( 05) 54:l - IU:l7STX $01 ;RESTORE NORMAL VALUE TO LOCATION 1 

RTS ; RETURN TO BASI C © 

......I lie 
BUSINESS APPLICATIONS FOR THE[omputer.k 

COMMODORE 64 AND VIC 20.....networ 
RELIABLE!! NEW!! 

PARALLEL INTERFACE - $49. 95 • New from Doto 20. a Parallel interface for the unbelievable low price of $49.95ll Easy to 
use. simply plug it in-no software to load or switches to configure. Translates the Commodore character set to ASCll­
oppeors to the system as a 1525 Printer. Make printing with your Commodore 64 EASY. 

INVENTORY MANAGER SOFTWARE - $99.95 • Hoving trouble keeping track of your Inventory or hobby collections? If so. 
our "Inventory Manager· will solve your problems. The Inventory Manager Is designed to work with either the Commodore 64 
or the VIC 20with 16k & 40/80Column expander. It g ives you complete control of 2500 separate item files with 99. 999 items 
per file. Generate reports by vendor or deportment. 1000 vendor possibilities. one-step posting process. 

THE BEST WORD-PROCESSOR FOR COMMODORE 64 - ONLY $29.95 • The Doto 20Wordmonoger hos features found 
in word processors costing many times more. Features like on-screen editing (what you see is what you get). right Justify. 
search & replace. block move and copy as well as many more. This package a lso includes integrated moiling list 
system-produces form letters fast. All files compat ible w ith 80 Column version that comes free with Doto 20 80-Column 
products. (See below) 

80-COLUMN SCREEN EXPANSION FOR COMMODORE 64 OR VIC 20 • Install the Doto 20 Dlsploymonoger in your VIC 
20 and you will upgrade your system to 40 or 80 Columns. p lus ASCII terminal emulator. saeen print feature. and 
Wordmonoger software for 80-Column wordprocesslng. BK of expansion RAM optional. 
The Video Pok 80 and the Z-80 Video Pok ore designed for the Commodore 64. giving you oil the above listed features. also 
including the FREE Wordmonoger Software and integrated Moll List Program. The Z-80 Video Pok includes all the stondad 
features. but odds a Z-80 miaoprocessor and a CP/M compatible operating system. 

Call Toll Free 800221 -9948The Computer Network 	 If you want your 64 to do more than 
P.O. Box 9840 in California 714-855-4366 play games, The Computer Network 

Fountoin Va lley. CA 92708 ha1 what you wanlll 
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COMPUTE!'s 
First BookOf Commodore 64 
$12.95 

11; 

The Commodore 64 1s a powerful home com­
puter. Its state-of-the-art features include sprite "' graphics and an advanced musical synthesizer ,,, 

chip. COMPUTE/'s First Book ofCommodore 64 

is rhe definitive resource guide for owners and ,,.. 
··~ 
users of the 64. It includes some of the best 
articles and programs from COMPUTE! M aga­
zine and COMPUTEl's GAZETTE. plus many l)li 

more that have never before appeared 1n print. 1'J 

Flfst Book OfComm(nodore 64 contains "' 
something for everyone: BASIC programming '"' 
techniques: data storage programs: examples ,.,, 

of sprite graphics and musical synthesis: infor­

mation about writing games. using peripherals. 

and working with many utilities (including a 

machine language assembler and a monitor): 

a complete memory map: and advanced 

programming techniques. Also includes many 

ready-to-type-in programs and games. 


Ifyou are a Commodore 64 owner who 
wants to learn more about using your computer 
to its full potential. this is the book for you. 

Now Available From COMPUTEI Books 

• COMPUTEl's First Book Of64 Sound & Graphics S12.95 

Clear explanations to help you use all the 64 ·s powerful sound and video 

features. Plus great programs for music synthesis. hi-res art and sprite and 

character design. 


• COMPUTE!'s First Book OfCommodore 64 Games S12.95 

Packed full of games: Snake Escape. Oil Tycoon. Laser Gunner. Zuider Zee. 

Arcade-action machine language games for fast hands: strategy games for 

sharp minds. 


• COMPUTE!'s Reference Guide To 64 Graphics S12.95 

A complete. step-by-step tutorial for programming graphics. You'll like the clear 

writing. the example programs. and the full- featured sprite. character. and 

screen editors. 


• Creating Arcade Games On The 64 S12. 95 
ltK 

The principles and techniques o f fast-action game design. including custom ,,,,.
characters. movement. animation.joysticks. sprites. and sound. With complete 
example game programs. '" 

IN 
• Commodore 64 Games For Kids 5 12.95 

Dozens of games for kids of all ages. making this an instant library of educational 

,~, 


software. Learning. creativity. and exotement. 


HowToOrder 

COMPUTE! Books are available at bookstores. newsstands. and computer 

stores nationwide. If your local store has run our of COMPUTE f Books or does not carry them. you can order them directly: 


By Mall. Send a check or money order 1n U.S. funds (no cash please) to: Order Department. COMPUTE I Books. P.O. Box 5406. Greensboro. 

NC 27403. Please include 52 shipping/handling for each book you order. All orders must be prepaid. (C.O.D. orders are not accepted.) 

Allow 4-6 weeks tor delivery. 


By Phone. Ifyou have VISA. MasterCard. or American Express. call our toll-free number 800-334-0868 1919-275-9809 in NC) 

between 8:30 AM and 4:30 PM. EST. Your order will be processed promptly; we w ill bill your credit card !plus 52 shipping/handling). 

Allow 4-6 weeks for delivery. 


C 1983 Commoclore 64 ·~a uac1emark or Comm0001e Elecnonta. 

,, 

.. 



MACHINE LANGUAGE 


FACTORS: 

A Machine Language 

Factoring Program 


Part 1 

Machine language is known fo r its speed . Some­
times we ove rl ook another adva ntage of machine 
la nguage: the ability to do things tha t BASIC 
can't. 

This program- for PET/CBM, VIC, and Com­
mod ore 64--runs quickly beca use of its machine 
la ng uage s tructure. More impo rtan tly, it brea ks 
through a boundary of conventio na l BASIC: It 
allows numbers up to 19 digits long to be entered 
and used for computation . 

In fac t, the program ca n d ea l w ith slig htly 
ove r 19 digits. The highes t number it will take is: 

18,+45 ,055 ,223 ,849 ,287 ,685 

The program find s the prime fa ctors of any 
number entered . If the number is prime, the pro­
gram will simply re pea t it. Use rs should know 
that numbers ove r 12 dig its or-so can take a ve ry 
long time to fa ctor, especially if they a re prime. 
The RU T/STOP key will take you out of the pro­
gram if you get bored (very large numbers could 
take up to 24 hours!). 

Students of machine language w ill find sev­
eral useful modules in the progra m: a numeric 
input, a numeric output, and a d ivision sub­
routine . But you don' t need to be a machine la n­
guage buff to use it, of course. 

You'll need a monit<? r to ente r this p rogra m . 
Once it's safely saved on ta pe or disk, the moni to r 
is no longe r need ed ; it's there only to help yo u 
get the program in place . Any conve nien t mo ni to r 
w ill do : the built-in monito r in PET/CBM mod e ls, 
Tinymon, Supe rm a n, VICmon, HES mon, etc. 
VIC users may need to adjust s lightly; ma ny VLC 
moni tors present memory loca tions fi ve a t a time, 

and the memory printou t here gives them in 
groups of igh t. 

The method is genera lly a simple one o f tria l 
division. We divide by two, by three, by five, 
sea rching fo r an "exact" result (no remainder). 
After that, we use a cyclica l me thod of gene rating 
divisors. Fo r exa mple, if we have establis hed tha t 
a number w ill no t divide by 3, there's no point in 
trying di visors of 9 or 15. 

When numbers ge t big, there are more effi­
cient methods of looking fo r factors, but they a re 
no t used in thi s simple program. Even if more 
ad vanced me thods were used, very large numbers 
are ha rd to crack. The re's no guaranteed way to 
factor a huge number w ithin a reasonable amount 
of time. 

Machine language nuts w ill easil y be able to 
ex te nd thi p rogram to a llow mo re digit : 50, 100, 
o r w hateve r. But for rea lly large numbers, time 
catches up with you . 

How To Enter "Factors" 
For the PET/CBM, enter Program 1 u ing a 
machine la nguage m onito r. After it has been en­
tered , e t the BASIC pointe rs with : 

.: 0028 01 04 60 07 60 07 60 07 

Then return to BASIC and save Factors to ta pe o r 
di sk like a normal BASIC program . 

For the VIC-20 and Commodore 64, type in the 
fo llowing comma nds befo re entering Program 2. 

POK E 4608,0:POK E 43,18:N EW 

ow switch to any machine language monitor, 
and enter the progra m . 
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Call us toll free for prices directly from our warehouse 
inventory. Save on our volume purchases. 
Largest selection of discounted hardware and software. 

800-372-0211' I1°0~~F~!~o~368 


SPECIALS------ ­
Coleco Adam . • . . . . . . . . . . . . . . Call 
Gemini 15 printers . . . . . . . . . . . . $359.00 
Elephant disk 10 pack . . . . . . . . . $16.99 

-
'-~~~ 

)I\

ATARI 

(COLECO) 

SANVO 

NEC 

and 
more 

~~~~~~~ 



Now ente r the foll owing memory changes: 0598 A9 00 CA 10 FS 20 70 06 
05A0 B0 CB AE 	 57 03 CA 00 0C 

.: 0028 01 12 60 15 60 15 60 15 	 05AB A2 06 BD 50 03 00 05 CA 
05B0 10 FB 30 03 20 B9 06 4CYou may now return to BASIC and save the 
05BB 00 05 A9 	 23 20 02 FF A9 program to tape or disk. When you load this pro­ 05C0 90 4C 02 	 FF C9 30 90 42 

gram at a later time, you won't need any special 05CB C9 3A B0 30 20 02 FF 29 
POKE commands; the program will adapt to any 0500 0F AB 20 BA 05 20 0B 06 
configuration . 0508 B0 30 20 0B 06 B0 2B A2 

To use either the VIC/64 or PET/CBM version 05E0 07 18 BO 50 03 70 58 03 
05EB 90 50 03 	 CA 10 F4 B0 lAof Factors, simply LOAD the program from tape 
05F0 20 0B 06 	 B0 15 A2 07 98 or disk and give the usual BASIC RU command . 05FB 18 70 50 	03 90 50 03 90 

ext month we' ll disassemble the machine 0600 58 03 A9 00 CA 10 F2 B0 
language for Factors to see how it works in more 0608 01 18 60 A2 07 18 3E 50 
detail. 0610 03 CA 10 FA 60 A9 00 A2 

0618 0B 90 6C 03 CA 10 FA A2
Program 1: Factors-PET/CBM Version 0620 00 A0 00 BE 48 03 BO 50 

0628 03 00 06 EB 00 FB BO 500400 00 24 04 	64 00 99 22 50 
0630 03 99 70 	03 EB CB EE 480408 52 49 40 	45 20 46 41 43 
0638 03 E0 08 	 90 Fl 0E 48 030410 54 4F 52 	 53 20 4F 46 20 
0640 0E 48 03 	 0E 48 03 18 A20418 41 4E 20 49 4E 54 45 47 

0420 45 52 22 00 46 04 6E 00 0648 0B 3E 6C 03 CA 10 FA A2 
0428 99 22 20 20 20 20 20 20 0650 03 38 BO 6C 03 FD 68 03 

0658 CA 10 F7 90 0F A2 03 380430 20 20 20 	 20 20 4A 49 4D 
0660 BO 6C 03 	 FD 68 03 90 6C0438 20 42 55 	 54 54 45 52 46 
0668 03 CA 10 	F4 CE 48 03 000440 49 45 4C 	 44 22 00 65 04 
0670 06 A2 07 	 3E 70 03 CA 100448 78 00 99 	 22 55 50 20 54 
0678 FA 60 SD 	 6B 03 A9 00 800450 4F 20 31 	 39 20 44 49 47 
0680 49 03 20 	 15 06 A9 00 A20458 49 54 53 20 4E 55 40 42 

0460 45 52 53 22 00 79 04 82 0688 03 10 6C 03 CA 10 FA AA 
0690 00 10 EE 49 03 A2 07 BO0468 00 99 22 	 40 41 59 20 42 

F70470 45 20 55 	 53 45 44 20 2D 0698 70 03 90 50 03 CA 10 
06A0 30 E0 A2 	 07 38 BO 70 030478 00 97 04 BC 00 99 22 42 

0480 55 54 20 56 45 52 59 20 06AB FD 64 03 CA 10 F7 08 AE 
0488 4C 41 52 47 45 20 4E 55 06B0 49 03 F0 03 20 00 06 28 
0490 40 42 45 52 53 22 00 B7 06BB 60 AD 4A 03 20 02 FF 20 
0498 04 96 00 99 22 40 41 59 06C0 04 07 A2 07 BO 50 03 90 
04A0 20 54 41 4B 45 20 41 20 06CB 70 03 CA 10 F7 4C 0F 07 
04AB 56 45 52 59 20 4C 4F 4E 0600 AD 4A 03 	 20 02 FF A9 2A 

20 04 07 A2 0304B0 47 20 54 49 40 45 00 CA 0608 80 4A 03 
04BB 04 A0 00 99 22 54 4F 20 06E0 BO 68 03 90 74 03 CA 10 
04C0 46 41 43 54 4F 52 2E 2E 06EB F7 20 0F 07 AE 49 03 CA 
04CB 2E 00 05 04 AA 00 9E 20 06F0 F0 11 20 04 07 AE 49 03 

77 03 A9 SE 20 02 FF0400 31 32 38 30 00 00 00 Bl 06FB BE 
0408 00 00 00 00 83 40 00 00 0700 20 0F 07 	 60 A2 07 A9 00 
04E0 00 Bl 00 00 00 00 83 20 0708 90 70 03 CA 10 FA 60 A2 
04EB 00 00 00 83 20 00 00 00 0710 09 A9 00 90 78 03 CA 10 
04F0 84 10 00 00 00 00 00 00 071B FA A0 3F A2 07 lB 3E 70 
04FB 00 00 B3 60 00 00 00 B2 0720 03 CA 10 FA A2 09 7B FB 
0500 A9 00 20 02 FF 20 BA 05 072B BO 78 03 70 7B 03 90 78 
050B A9 30 BO 4A 03 A2 0F A9 0730 03 CA 10 F4 DB SB BB 10 
0510 00 90 50 03 90 SB 03 90 073B E2 A2 00 BE 4B 03 BO 78 
051B 60 03 CA 10 F4 20 El FF 0740 03 48 4A 4A 4A 4A 20 55 
0520 F0 17 20 E4 FF C9 00 F0 0748 07 6B 29 0F 20 55 07 EB 
0528 11 20 C4 05 B0 03 4C 10 0750 E0 0A 90 EA 60 00 06 CD 
0530 05 A9 3F 20 02 FF 4C 00 075B 4B 03 00 01 60 EE 4B 03 
0538 05 60 A9 20 20 02 FF A9 0760 09 30 4C 02 FF 01 07 0B 
0540 14 20 02 FF A2 07 BO 50 0768 00 11 13 17 10 AA AA AA 
054B 03 00 05 CA 00 FB F0 El 
0550 A9 02 20 	 7A 06 90 4B A9 Program 2: Factors-VIC/64 Version 
055B 03 20 7A 06 90 44 A9 05 
0560 20 7A 06 90 30 A2 00 BE 1200 00 24 12 64 00 99 22 50 
0568 4C 03 20 El FF F0 CA AC 1208 52 4 9 40 4 5 20 46 41 4 3 
0570 4C 03 CB C0 08 90 12 A0 12 10 54 4F 52 53 20 4F 46 20 
057B 00 lB A9 lE A2 03 70 60 1218 41 4 E 20 49 4E .54 45 47 
05B0 03 90 60 03 A9 00 CA 10 1220 45 52 22 00 44 12 6E 00 
0588 FS BC 4C 03 B9 65 07 lB 122B 99 22 20 20 20 20 20 20 
0590 A2 03 70 60 03 90 68 03 1230 20 20 20 4A 49 40 20 42 
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COMPUTE!'s 

Machine Language For Beginners 

Author: Richard Mansfield 
Price: s12.95 
OnSale: Now 

One of the most exerting moments 1n com­
puting is when a beginner writes his or her 
first program which actually works ... usually 
after hours of effort. A new world opens up. 

But as beginners grow into intermediate 
programmers and become more fluent in 
BASIC. they real ize the language's limitations 
- slow speed. and the lack of total control 
over the inner operations of the computer. 
They often develop an admiration for the 
fasr. smoothly running machine language 
programs that mark commercial software. 
Unfortunately. too many people view ma­
chine language as mysterious and forbidding. 
and they are reluctant to rackle it themselves. 

COMPUTE! Books' latest release. 
Machine Language For Beginners. by 
Richard Mansfield. introduces newcomers 
to the challenges of machine language 
wl[h a unique approach. Aimed at people 
who understand BASIC. Machine Language 
For Beginners uses BASIC to explain how 
machine language works. A whole section 
of the book explains machine language in 
terms of equivalent BASIC commands. If 
you know how ro do ir in BASIC you can 
see how it's done in machine language. 

Machine Language For Beginners is a 
general tutorial for all users of computers 
with 6502 microprocessors - with examples 
for the Commodore 64. VIC-20, Atari 400/ 
8001I200XL. Apple II. and PET/CBM. The 
numerous machine language programs 
will work on all these computers. 

As a bonus. Machine Language For 
Beginners includes something that all fledg ­
ling machine language programmers will 
need to get started - an assembler. The 
"Simple Assembler," written in BASIC for 
the various computers. rakes the tedium 
our of entering and assembling short 
machine language programs. The book even 
explains how to use the bui lt-rn machine 
language monitors on several of the com­
puters. And it includes a disassembler pro­
gram and several monitor extensions. 

This book fills the need for a solid, but 
understandable, guide for personal com­
puting enthusiasts. Mansfield is Senior 
Editor of COMPUTE!. Hrs monthly column. 
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INSIGHT: Atari 

Brl 

Well, it's the new year and, even though I am 
writing this months before New Year's Eve, I'm 
going to make at least one resolution right now: I 
hereby resolve to write the articles which I have 
promised. (Except, of course, if I. .. naw, that's not 
fair. I'll even try to avoid those exceptions.) 

So, in the spirit of that resolution, I'm going 
to deliver the fourth part of my series on writing 
self-relocatable machine language right now. This 
month. Immediately. After I feed you some tidbits 
first. 

Keep Those Cards And Brickbats 
Coming 
Recently, I have received several letters ("several" 
means more than four-I am seldom exactly del­
uged with mail) which all bear on one or two 
topics. Since there appears to be some interest in 
these two areas, I would like to touch on them 
this month. Normally, I acknowledge my readers 
by name when I answer letters . This time, how­
ever, several asked the same questions, and I am 
hesitant to single out any one letter. If you recog­
nize, in thi column, a response to a letter you 
wrote me, I offer my thanks for the ideas you 
have given me. 

Machine Language 
The questions about this topic ranged all the 
way from "How about a section for machine lan­
guage beginners?" to"Are you planning any more 
about graphics from machine language?" 

To begin, let me say that I do not intend to 
teach a tutorial machine language class through 
this column. A good tutorial would take about 
200 magazine pages, minimum. That's about what 
COMPUTE! allots me for two years' writing. By the 
time the series were finished, I would hope that 
you would have been experienced programmers 
for over a year! 

On the other hand, I will try to take the spirit 
of the questions to heart and include a little more 
material for those who are just beginning to learn 
machine language. (Unfortunately, that does not 
include this month's article, but I feel committed 
to finishing the series.) 

Several of you have asked me if I will write 
184 COMPtm:! Jonuory1984 

on how to do I/O and graphics from machine lan­
guage. Unfortunately, I have already written a lot 
about these subjects (primarily from November 
1981 to February 1982, but with many add itions 
through the summer of 1982). 

Alas, there is no beginner-level book which 
treats these subjects. Most of what I discussed in 
my articles is thoroughly explored in Atari's 
Technica l Notes and Operating System documen­
tation or De Re Atari, but you need to be well­
versed in 6502 machine language before tackling 
either. 

Probably the most popular books about the 
6502 are those by Rodnay Zaks . My personal opin­
ion is that they are good, but not great books. So, 
after you have digested Richard Mansfield's 
Machine Language for Beginners (COMPUTE! 
Books), you probably should be very careful about 
what book you pick up from your dealer' s shelves. 
Pick one which appears appropriate to your level. 
But keep watching: More books are on their way. 

The 1050 Disk Drive And DOS 3 
I had promised that I would say no more on these 
topics, since there is obviously something of a 
conflict of interest for me here. (Atari hasn' t 
bought our DOS XL, but some of the other disk 
drive manufacturers have.) But I have received 
several cogent question and comments, and I 
will try to answer them as honestly as possible. 

First, I heard from a couple of people that the 
1050 drive does not support 32 sectors per track in 
its pseudo-double-density mode. The claim is 
that it on ly supports 26 sectors per track, a sub­
stantial n ·duction in capacity. Since I don't have a 
1050 drive or the final version of DOS 3, I cannot 
directly verify or dispute this claim. (Is it possible 
that this claim is a result of an opinion which I 
myself expressed to a users group last spring?) 
I can on ly reiterate that it was an examination of 
a preliminary copy of DOS 3 which resulted in 
my comments. 

The other letters I received either chided me 
for not giving more details on DOS 3 or simply 
asked whether it would work with .. . well, almost 
anything (Atari 810 drives, RAMDISKs, Mosaic 
boards, etc.) . First, let me state that I have not 



been able to exhaustively test DOS 3. The prelimi­
nary ve rsion works on a n Atari 800 with an 810 
drive . Beyond tha t, I cannot say. 

DOS 3 achieves its random access file capa­
bility by segmenting the disk into 128 blocks of lK 
each . Obviously, w ith so few blocks, one can keep 
a pointer to each block in memory at all times. In 
fact, the VTOC (which is a bitmap on DOS 2) is 
a lso the file block map (w hich doesn't exist on 
DOS 2, hence no random files), a ll nicely packed 
into only 128 by tes of your computer' s memory 
per dri ve. 

And tha t is beginning to ge t more technical 
than I meant to get in this section, but let me close 
by noting that expanding this scheme to a 5 mega ­
by te drive w ould imply either 40,000 bytes per 
block on the di sk (a nd re me mbe r, a block is the 
smallest possible file size) or 10,000 bytes of VTOC 
and fil e map pe r drive in your main memory (in 
ord er to maintain the lK block size). And that is 
w hy I sa id in my previous a rticles tha t DOS 3 
does no t expand well. 

Anyway, I found it surprising tha t Atari 
would introduce the double-sided drives of the 
1450XLD with DOS 3. But maybe I' m going to be 
urpri sed aga in . 

A Tidbit 
Once aga in , I am indeb ted to Steve Lawrow, the 
a u th o r of ou r MAC/65 assembler for te ll ing me of 
a no ther discovery about Ata ri BASIC w hich I 
shall share w ith you . 

I have been trave li ng aro und d em ons tra ting 
ou r new BASIC XL to va rious user groups; and , 
quite na tura lly, 1 have fo und seve ral quick and 
easy programs w hich show off the la nguage. One 
of my favo rites is the fo llowing little gem : 

1 REM 

2REM 

3REM 


99 REM 

100 POKE 20,0 

101 IF I <200THENI=I+1 : GOTO 101 

102 PRI NT PEEK(20) 


The objec t of thi s li t tle ge m is to ge t a bunch 
of d o-no thing lines (in fa ct, 99 REMa rks) in a pro­
gram a nd the n see how much they slow down 
the loop in line 101. Loca tion 20 is the 1/6o second 
clock tick C/so second in countri es using 50Hz 
power sys te n1 s), so the result of lines 100 a nd 102 
is to p ri nt out the ela psed time in clock ticks. 

Well, I usually run this programette in Atari 
BASIC first, Atari Microsoft BASIC second, BASIC 
XL in slow m od e third , and BASIC XL in FAST 
mod e las t. (See the chart fo r timings .) 

Steve mentioned to me, though, tha t the 
timings of Atari BASIC (and slow-mode BASIC 
XL) w ere dependent on the line numbers chosen. 

Skeptically, I renumbered the program to look 
like thi s: 

1 REM 
2REM 
3REM 

99 REM 

4000 POKE 20,0 

5000 IF I <200THENJ=J+1: GOTO 5000 

6000 PRINT PEEK(20) 


Sure e nough , all the BASICs (except, naturally, 
BASIC XL in FAST mode) speeded up a little 
(again, see the chart). Why? 

I know the answer for Atari BASIC and BASIC 
XL, and I suspect it is the sam e answer for Micro­
soft BASIC. Whe n these BASICs need to make a 
line number sea rch, they place the line number 
being searched for in a pa rti cula r memory location . 
Then they search through the program, a line at a 
time, looking for a match on the numbers . As they 
search, though, they always check the high bytes 
of the line numbers firs t. If the high bytes d o no t 
match, they don ' t bother to check the low bytes. 

In our first example, since all the line number 
were less than 256, all the high bytes were the 
same, so the sea rch took s lightly longer. In the 
second example, though, the GOTO s ta teme nt 
caused a sea rch fo r line numbe r 5000, w hose high 
byte is never the same as those of any of the othe r 
lines . Bingo, fa st search speed. 

What d oes this mea n? When w riting in 
BASIC, it m igh t be a good idea to modi fy the old 
traditional line-numbe ring-by-IO. Purposely break 
your progra m up into secti ons so that the targe t 
lines of GOTOs and GOSUBs a ll di ffer by a t least 
about 300, a nd you wi ll help BASIC d o its sea rch ­
ing a bit fas ter. (And eve n though BASIC XL in 
FAST mode is no t affec ted by th e e fo ibles w hen 
working with absolute line numbers, even it w ill 
be helped when in slow mode o r when you use 
variable names or expressions as GOTO/GOSUB 
targets.) 

And, incidenta lly, yo u migh t remem ber tha t 
the Microsoft ve rsion of thi s p rogram must be 
typed exactly as show n to get these timings. Using 
longer va riable names, more s paces in a line, more 
va riable na mes, e tc., w ill s ignifica ntly slow dow n 
Microsoft BASIC. Often to the point w here it is 
slower than Atari BASIC. 

Anyway, here is the chart of timings . The 
Microsoft BASIC Integer version timings we re 
obtained by appending a % to a ll variabl e a nd 
consta nt usage in lines 101 and 5000. Try some 
timings like this yourself. You' ll be amazed . 

Timings For The 99 REM Benchmark 

Atari Microsoft Microsoft BASIC XL BASIC XL 
BASIC Fltg Pt. Integer Slow Fast 

GOT0101 178 169 155 125 35 

GOT05000 162 160 145 no 35 
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Self-Relocatable Machine Language, 
Part 4 (At Last) 
Since it has been three months since Part 3 of this 
sort-of series appeared (COMPUTE!, September 
1983), let me briefly summarize why self-relocatable 
machine language (ML) is desirabl e: 

1. If all your ML is self-relocatable, you can 
load as many (or as few) modules as desired 
without worrying about where to put them 
in memory. 
2. If yo u are using ML within Atari BASIC 
strings, remember that the strings can be 
moved by BASIC, so the ML virtually has to 
be self-relocatable. 
3. Various pieces of systems software (for 
example, Atari BASIC, Pascal, Microsoft 
BASIC, some compilers) insist on using cer­
tain portions of memory. Since the pieces 
they insist on are not consistently the same, 
it is an advantage to be able to load your ML 
(especially device drivers, utilities, etc.) 
wherever the systems software leaves you a 
hole. 

Also, let me summarize some of the rules for 
"Safe Relocatable Techniques," as presented in 
September: 

1. Change JMPs to branches . 
2. Save register values in the stack, not in 
fixed memory. 
3. From BASIC, pass the address of a string 
as a location (or series of locations) to load 
from or store to . Note that Part 3 discussed 
how the ML string itself could be used for 
this purpose. 
4. Move ML from relocatable memory to fixed 
memory temporarily. 
5. Avoid load, store, and transfer instructions 
which refer to locations within your own 
module . 

Finally, let me remind you that I promised to 
tell you how to utilize more than 255 bytes of re­
locatable storage and how to generate pointers to 
such storage without the "benefit" of help from a 
calling BASIC program. I shall attempt to fulfill 
my promise. 

The techniques I will discuss here require a 
very small segment of nonrelocatable ML as well 
as one or (better) several zero page pointers . If 
you are in really dire straits, you can make do 
with temporary locations for both those require­
ments, but if possible you should find a way to 
preserve the required memory exclusively for 
your routine. In fact, the rest of this discussion 
assumes that you have managed to preserve the 
locations. 
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First Requirement: Find Yourself 
You must have a subroutine, located at a fixed 
location, which looks like this: 

BASE = $CE 
* = $680 

FI NOME 
PLA 
STA BASE+l 
PLA 
STA BASE 
PHA 
LOA BASE+1 
PHA 
RTS 

Note that I have placed this routine in the 
infamous Page 6 and have used a fixed zero page 
location . These choices are for convenience, for 
illustration. Feel free to make your own choice 
of locations . 

And just what does this routine do? How 
does it work? Quite simply, it finds the address of 
the program which called it. More precisely, it finds 
the address of the last byte of the three-byte JSR 
instruction with which a relocatable program calls 
it. An illustration of the calling program will help: 

*= ???? 
START 

JSR FINOME 
BASEPTl = * -1 

LOY #OATABYTE-BASEPTl 
LOA (BASE),Y 

DATABYTE .BYTE 99 

Do you follow this? When FINDME is called 
via the JSR, it places the address of BASEPT1 into 
the zero page location called BASE. Then the Y 
register is loaded with the offset from BASEPT1 
to DATABYTE and used an index for the LDA 
instruction . (This is similar to the technique dis­
cussed in Part 3, but it could only be used from 
BASIC USR calls.) 

The limitation of this technique is that the 
data location (for example, DA TABYTE above) 
must be located no more than 255 bytes away 
from the JSR (for example, BASEPT1) . If you are 
writing a package of several small routines, this 
may not prove to be a limitation . After all, each 
routine could call FINDME if needed, and each 
routine could thus have its own storage areas, 
located no more than 255 bytes from the respective 
call to FINDME. If you are writing a subroutine 
library or a device driver, this might prove to be a 
very worthwhile option. 

Note the side "benefit" to the scheme: If you 
call FINDME each time you enter a routine, then 
BASE may prove to be a really very temporary 
location and can be shared with other routines. 

So far, so good. But suppose that you really 



do need a large data area or program, all self­
relocatable. Well, then, your program might have 
to do this: 

* = ???? 
DATABASE = $CC 

START 
JSR FINDME 

BASEPT1 = *-1 
OFFSET1 = DATABYTES-BASEPTl 

CLC 
LDA BASE 
ADC # OFFSET1&255 
STA DATABASE 
LDA BASE+l 
ADC # OFFSETl /256 
STA DATABASE+l 

LDY <some offset in DATABYTES> 
LDA (DATABASE),Y 

DATABYTES .BYTE 1,2,3,4,5,6,7,8,9,10 

Eve n more confused? You ha ve a ri ght to be. 
Here, we actually develop the base address of a 
data area and place it in a new zero page location. 
Now we can access the da ta area from anyw here 
in our self-relocatable ML by simply placing an 
offse t within that data area into the Y regis ter. 
Again, this limits the size of access to 256 bytes 
(the range of values the Y regis ter can take on), 
but now the program can be as large as desired. 

Finally, what happens if you actually do have 
a data area larger than 256 bytes? There are several 
possible solutions, none of them easy. If no "array" 
with in the da ta area is larger than 256 bytes, you 
could simply develop several zero page pointers-­
one for each group of 256 bytes or less-using the 
ADC #OFFSET technique presented above. 

If you have a single array or table which is 
larger than 256 bytes, the chances are that you 
have already developed some method of ad­
dressing into it (since the 6502 limits you to index 
sizes of 0 through 255, un less you play with indi­
rect-Y addressing and calculated ze ro page pointer 
values). You need only use the contents of DATA­
BASE, as generated above, in place of an absolute 
address for the start of the array or table, and your 
address calculations will be similar or even identical. 

lf you are lost at this point, don' t worry . Much 
of w ha t I jus t said will suddenly be meaningful as 
you write more and more advanced machine lan­
guage programs. Jus t keep this article for handy 
reference. 

Second Requirement: Calling Yourself 
Suppose you want to call subroutines within your 
self-relocatable ML. How do you do it? 

Of course, if the subroutine is at a fixed loca­
tion (in ROM somewhere), you need do nothing 
special. The JSR instruction insists on an absolute 

address, and you simply supply one. But w hat 
happens if the routine you wa nt to ca ll is itself 
part of the self-reloca table ML? 

Advice: Avoid doing what I am about to 
describe if you possibly can . However, if you need 
to w rite ML w hich m11st use these techniques, 
read on . . 

First, you could simply write some self­
modifying ML. An example: 

START 

BASE PT 
ROUTINE1 
CALL1 

JSR 

= 

FIND ME 
*-1 
ROUTINE- BASEPT 
CALL+1-BASEPT 

LDY 
CLC 
LDA 
ADC 
STA 
INY 
LDA 
ADC 
STA 

# CALL1 

BASE 
# SUB1&255 
(BASE),Y 

BASE+l 
# SUBl/256 
(BASE),Y 

CALL JSR 0 ; ADDRESS WILL BE GENERATED 

ROUTIN E 

RTS 

Simply, did he say? Well, it' s not as bad as it 
looks. After all , if we could genera te the address 
of a table and place it in zero page, why can' t we 
place a subrou tine's address directly into our ML? 
Of course, we must do the placing indirectly, 
since even the address of the JSR instruction is 
self-relocatable . Did you note tha t CALLI is an 
offset to the first address byte in the ins truction? 
It wouldn' t do to modi fy the ins truction byte! 

Another way of doing JSRs like this might be 
to place ye t another small routine in nonrelocat­
able memory. You could (1) load the A and X reg­
isters with the offset to the desired subroutine, 
then (2) JSR to the nonreloca table ro utine which 
would ca lculate the actual address yo u desired , 
and (3) JMP to tha t location . When the subroutine 
re turned , execution would continue a t the in­
s truction after your JSR. © 

Use the card 

in the back 


of this magazine 

to order your 
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64EXPLORER 

Printing Graphics 


I' ve been receiving a number of le tters as king for 
more in fo rma tion about p rinte rs and printer in ­
te rfaces . Po sibly la t mo nth' s a rticle he lped some. 
Several people asked about graphics. 

Mos t printers implement their graphics 
ca pabilities di ffere ntly. Fo rtuna tely, there are 
enough s imila riti es so that they ca n be discussed 
as a class, somewhat generally. I have used the 
graphics on a number of different printers, so I 
will try to share wha t experi ence I have accumu­
la ted . You s hould be able to a pply this information 
to your ow n printer. 

Dot-Matrix Characters 
Before getting into the graphics, le t's take a quick 
look a t how a printe r fo rms its do t-matrix charac ­
te rs. The characters a r placed on paper by the 
printhead , which travels hori zontally back and 
fo rth across the paper. Thi s printhead contains a 
number of print needles. These needles can be 
pushed out to strike the printer ribbon aga inst the 
paper to fo rm a dot. Most dot-matrix printers 
ha ve eight to ten needles, though the re are some 
with more. Usually the needles are arranged in a 
straight ve rtical line. Those with more needles 
will typica ll y a rrange the needles in two rows 
which are offse t vertica ll y: 

0 

0 


0 

0 


0 

0 


0 

0 


Since the verti ca l paci ng be tween the needles 
is ve ry small , the dot resulting fro m the d ual-row 
printhead w ill ac tually ove rl ap . The adva ntage of 
the dual- row printhead is that be tte r, more fully 
formed characters can be printed. H owever, this 
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adva ntage may not serve g raphics . It depend s on 
the printer. 

Printing is accompli shed as the printhead 
traverses the paper. At certain intervals, a se t of 
print needles are " fired ," printing a grou p of ver­
tica l dots on the paper . Characters are fo rmed by 
printing these ve rtica l dots in a pa tte rn appropriate 
fo r the charac te r. So, during normal printing, 
each byte or character sent to the printer will result 
in the printing of a number of vertical groups of 
do ts. Typica lly, enabling the graphics fea ture of 
the printer means that each byte or character sent 
to the printer will print onl y one vertica l group of 
dots. The dots in the group a re specified , of course, 
by the character which was sent. In the remainder 
of this article, I will use the term "graphics char­
ac ter" to refe r to characte rs sent to the printer 
w hile the printer' s graphics mode is enabled . As 
you will see, w hile in graphics mode, you have 
control over each dot that is printed. 

Since each byte sent to the printer contains 
eight bits, up to eight dots ca n be controlled by 
each graphics characte r. In a ll printers that I've 
seen, a bit which is a one w ill ca use the cor­
responding do t to be p rinted. Bits which are zero 
indicate that no dot should be printed . Mos t 
printers print eight do t pe r graphics character, 
but there a re some which print six or seven. A 
printer which prints eight dots per graphics char­
acter will work out bes t fo r use with the 64 since 
eight dots is also the height of a character cell on 
the display . 

Now let' sta rt looking a t w ha t it takes to 
print graphics . First, we'll res trict ourselves to 
printing graphics on a single line. Afterwa rds we 
ca n go over how to visua lize printing a graphics 
image which i more than one line high. 

Entering The Graphics Mode 
The first step in trying to print graphics is to de­



te rmine how to enter and exit the g raphics printing 
mode. In general, two m ethods a re used to accom­
plis h this . The first method sends the printer an 
" escape sequence" which includes the number of 
graphics cha racters that are intended to be sent. 
With this me thod , the only way to exit the graphics 
mode is to send the s pecified number of charac­
ters , a t which point the printer a utomatically exits 
the gra phics mode. The second m ethod uses one 
esca pe sequence to enter the gra phics m ode, and 
another to exit gra phics mode. This m ethod im­
plies th a t th e re w ill be som e way to di s tinguish 
the esca pe sequences from the g ra phics characters. 
For printe rs which print eight d ots per graphics 
charac te r, all I've seen, including my NEC-8023, 
use th e firs t me thod . (Esca pe is a " key," like th e 
SHI FT key, w hich ale rts a machine th a t the fo l­
lowing number is special. ESC is the number 27. 
So, 27 24 could mea n ita lics mode to a printer .' 
Con ult yo ur printer' ma nual fo r the corn:~c t es ­
cape sequ e nces to ac tiva te s pecia l mod es.) 

The esca pe seq uence to put my EC-8023 
into graphics mode is 

ESC,S," nnnn" 

and "nnnn" is a four-digit s tring g iving the 
num be r of g raphics cha rac te rs that w ill be se nt. 
To illustra te ho w this is output to th e p rinter, 
here is a subroutine to outpu t the p rop er esca pe 
seq uence fo r N graphics cha racte rs to channel 4: 

N$=S TR$ ( N) 

N$=RIG HT$( N$,LEN( N$)-l): REM DROP SPACE 

N$=LEFT$("0000 ",4-LEN( N$ )) +N $ 

PRINT#4 , CHR$(27);"S"; N$; 

RETURN 


The second line of the ro utine is needed to 
rem ove th e leading space from STR$(N). The third 
line places th e requi red number of leading zeros 
to N$. 

Preparing Graphics Characters 
O nce you know how to ent r and ex it the graphics 
m od e, th e nex t s tep is to d e te rmin e how the 
graphics cha racters need to be prepared. The first 
co nside ra ti o n is w hich bit in th e g ra phics characte r 
contro ls w hich d o t. On some prin ters, the leas t 
s ig ni ficant bi t cont ro ls the u ppermos t d ot, and on 
o the rs it contro ls the lowest dot. I've seen both 
used many times, so yo u w ill have to check your 
p rinter manual to determine w hich applies to you . 

A second co nsidera tion for preparing th e 
g raphics cha rac ters is how the d ots of th e g raphics 
image a re ac tivated . Usua lly a graphics image is 
accessed a byte at a time, jus t as it is printed a 
by te a t a time. 

Yo u mus t firs t obta in some by tes from th e 
g rap hics image w hich a re di splayed verti cally. 
The num ber of bytes to fetc h is th e sa me as the 
number of d o ts printed p er g raphics character. 

Since my NEC prints eight d o ts per graphics char­
ac ter, I will need to fe tch e ig ht by tes. Once these 
by tes have been obtained , the n ex t s tep is to begin 
removing a single bit from each of these bytes 
a nd combining th e bits to form a graphics charac­
te r. Eig ht graphics cha racte rs may be form ed from 
the by tes fe tched from the graphics image. 

An important conside ra tion at this point is 
w hich bit of the graphics image by te represents 
th e leftmost dot. In every computer I've en­
countered , th e most "significant" bit is di splayed 
o n th e le ft. This m ea n s the bits sho uld be extrac ted 
from our graphics image by tes s tarting w ith the 
mos t significant bit (that is, bit 7) first . We can 
extract bit 7 of a by te by ANDing it with 128. This 
w ill leave u s a by te w ith bit 7 the sa m e as the orig ­
ina l by te, but a ll o ther bits set to zero. By shifting 
the remai ning bits in the g raphics image byte 
towa rd bit 7, w e can ex tract each bit of the by te in 
sequence. To shift the bits towa rd bit 7, we s imply 
multiply by 2. 

Since any bit we_ex trac t is bi t 7, it would be 
easie r if we put it into the g raphics character a t bit 
7 also. This can be do ne by ORing the extracted 
bit w ith th e graphics cha racter. Successive bits ca n 
be put in to th e gra phic cha rac te r by s hifting the 
bits in th e g raphics cha rac ter towa rd the least 
significant bit (bit 0) th en ORing in the next bi t . 
Shiftin g the bits towa rd bi t 0 is accompli shed by 
di viding by 2. 

By using this proced ure, we establish tha t 
the fi rs t bits placed in th e g raphics character will 
end up a t the leas t sign ifi cant bit positions. Now 
we need to determine if these firs t bits should be 
the top do ts or the botto m do ts . On m y NEC, the 
leas t s ig nifi cant bits s ho uld be the to p d ots. To 
illustra te th e p roces , he re is a s ho rt subroutine 
tha t wou ld accomplish the rearra ngem ent fo r th e 

EC. It assumes tha t th e eight by tes from th e 
graphics image a re conta ined in the array SA(), 
w ith SA(O) conta ining the top do ts. The resul ting 
gra phics cha rac ters w ill be o u tp ut to chan nel 4. 

FOR J=l TO 8:GC=0:REM DO 8 GR. CHARS 
FOR I=0 TO 7:REM 8 DOTS PER GR. CHAR 
GC=GC / 2 OR (SA(I) AND 128) 
SA(I)=SA(I)*2 
NEXT I : PRI NT#4 , CHR$ ( GC);: NEXT J 
RETURN 

If you need the leas t sig n ifica n t bits of the gra p hics 
cha racte rs to be th e bottom dots, jus t place the 
by tes in th e SA() a rray so tha t SA(O) contain th e 
bo ttom d ots . If you a re using a printe r interface, 
yo u mus t also make sure tha t the interface is in a 
mode w here it will n ot d o any cha racter tran sla ­
tio ns, such as m ost do for colo r control codes, e tc. 
On my printe r interface, secondary address 4 o r 5 
is specified fo r g raphics p rinting, w ith 4 includ ing 
auto linefeed . Thus I might use O PEN 4,4,4 or 
OPE 4,4,5 to op en a channel to the printer. 
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Printing Graphics 
Jf you wanted to print a line of g raphi cs, th e fo l­
lowing routine shows how it couJd be done. This 
routine would output a line 320 graphic char­
acte rs long. 

N = 320:GOSUB <enable grilphics mnde> 
FOR NC = 1 TO N STEP 8 
GOSUB <fill the SA() ilrr<w > 
GOSUB <print SA() <1 rr<1 y) 
NEXT NC 

I haven' t cove red any s pecific abo ut how to 
"fill the SA() array ." Thi s will depend somewhat 
on th e graphics image yo u are tr) ing to print. 
Howev r, it turns out that the way the 64 stores 
its g rap hics images in me mo ry is idea l for graphics 
printing (provided th e printer prin ts e ig ht dots 
pe r graphics character). The bytes needed to fi ll 
th e SA() a rray are found ri ght n ext to each other 
in men10ry . An example of a " fill SA()" routine 
may be fou nd in the d emo program at the end of 
this articl e. 

If you need to print on ly one lin e of grap hics, 
yo u can continue with text immediate ly after the 
last graphics character. You could a !so output a 
carriage return and continu e with tex t o n the next 
line. With no rma l line spacing there wi ll be a gap 
between yo ur graphics line and the prev ious and 
following lines of text. If yo u \•vant to print multiple 
lines of graphics, and have them print nex t to 
each other, there's an additi onal step to take . 

Thi s in volves getting the printer to fee d a 
distance less than the no rm al line spacing. On 
some printers, there is a special code ore cape 
seq uence to do thi s. However, on mos t printers, 
th is is done w ith an escape sequence w hich a ll ows 
yo u to change the linefeed distance . O nce it is 
cha nged appropriate ly for graphics, the usual 
carriage re turn and linefeed may be used to m ove 
to th e next graphics line. This is how it is done on 
my NEC. The escape seq uence to ch a nge the 
line feed distance on the NEC-8023 is: 

ESC,T / 'nn" 

w h ere " nn" is a two-digit string w hich indica tes 
how many 144ths of a n inch the linefeed distance 
should be. Since the vertica l dis tance between the 
center of th e need le is 'h inch, eight do ts would 
require HV1+i inch. Th erefo re, the appropriate se­
quence would be: 

ESC,T,"16" 

Nomrn l line spacing( ';(, inch) cai1 be restored by 
sel cting 2-1/1-1-1 inch , or by the escape sequence: 
ESC,A. 

To bring all thi s toge ther, here is a demo pro­
gram which w ill print a copy of the 64 Cha racter 
Generator ROMs on a NEC. Try to d e termine 
wha t changes a re necessa ry to ma ke it work wi th 
your printer. Since the program is accessing the 
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haractcr ROMs, keyboard inte rrupts and the 1/0 
regis te rs mu st b di sab led in o rd e r to read the 
data. The req uired POKEs and PEEKs are found 
in the subroutine a t lines 250 and 260. You can 
refer to the sectio n on Charac te r Memo rv w hich 
s tarts o n page 106 of th Cv111111orloru 6..J. p'rogm1J1­
111er's Ruferc11cc Guide fo r details. Thi progrnm i 
intended stric tly as a demonstration . Written en­
tire ly in BASIC, it is rather slow when printing an 
imag of any size. In nex t mon th 's column l \vi ii 
try to provide some mnchine lnng uage ro utines to 
accompli sh the sa me thing much fa s ter. 

Example Of ROM Character Printout 

Print Character ROM Image 
10 REM PROGRAM TO PRINT CHAR ROM IMAGE ' 
20 OPEN 4 , 4 , 5 
30 GOTO 1000 
100 REM ENABLE GR . MODE FOR N CHARS 
110 N$=STR$(N): N$ =RIG HT$ ( N$,LEN(N$) - l ) 
120 N$=LEFT $ ("0000 ",4-LEN( N$) )+N$ 
130 PRINT#4, CHR$ ( 27); "S"; N$ ; 
140 RETURN 
200 REM FILL SA() FROM 8 BYTES AT CP 
210 POKE 56334,PEEK(56334) AND 254 
220 POKE l,PEEK(l) AND 25 1 
230 FOR !=0 TO 7 
24 0 SA(I) =PEEK (CP+I): NEXT 
250 POKE l,PEEK(l) OR 4 
260 POKE 56334,PEEK(56334) OR 1 
270 RETURN 
300 REM PRINT SA() ARRAY 
310 FOR J=0 TO 7: GC=0 
320 FOR !=0 TO 7 
330 GC=GC/2 OR (SA(!) AND 128) 
340 SA(I)=SA(I) * 2 
350 NEXT I:PRINT#4,CHR$(GC); : NEXT J 
360 RETURN 
1000 REM THE MAIN ROUTINE 
1010 PRINT #4,CH R$ (27);"Tl6"; 
1020 N=l6* 8 : CP=53248 
1030 FOR L=l TO 32 : REM PRI NT 32 LINES 
1040 GOSUB 100 
1050 FOR G=l TO 16:REM 16 GROU PS /L INE 
1060 GOSUB 200:GOSUB 300 : CP=CP+8 : NEXT G 
1070 PRINT#4 : NEXT L 
1080 PRINT#:4,CHR$ ( 27); "A"; 
1090 CLOSE 4 © 



Atari Autorun 

BASIC 


1c oe. ~ Hepner 

The Atari DOS 111akes it possible to automatically run a 
machine language progra111. This program shows you 
how to a11to111atically run a BASIC progra111-<1 tech­
nique especially helpf11! when you're writing programs 
for novice users . 

The Atari Disk Operating Sys te m (DOS 2.0S) pro­
vi d es the capability to a utomatica lly run a user­
wri tten machine language program w henever the 
computer is turned on . This article will show you 
how to use this fea ture to automatically run a 
program w hich is w ritten in BASIC. 

The need to automatica lly run a BASIC pro­
gra m arose as I was writing a program for a friend's 
business. Most of the employees w ho would ha ve 
to run the program were un fami lia r with com­
puters. I wa nted to make the program easy for 
them to use. I knew that once the program ga ined 
contro l, I could help the user make inputs through 
menus and prompts . But the user still had to re­
m ember the sy ntax of the RU command to make 
the program run , and had to cope with looking 
up the meaning of an error code if he o r she made 
a mistake . 

To solve these problems, I wro te a machine 
language program which tells the BASIC ca rtridge 
to run a BASIC program n.amed AUTORUN .BAS 
from disk. I stored th e machine language pro­
gram output from the assembler onto disk as 
AUTORUN.SYS. 

When the computer is turned on, the oper­
ati ng system loads DOS from disk and the n ru ns 
an AUTORUN.SYS program if it finds it on the 
disk. My AUTORUN.SYS progra m then causes 
the BASIC program to be run. In this way, the 
user only needs to turn the computer on, reply to 
questions from the BASIC program, and tu rn the 
computer off. 

The machine language program uses a trick 
that was documented in De Re Atari to run the 
BASIC program. The program w rites two BASIC 
instructions on one line on the screen, tells BASIC 
to accep t its input fro1T1 the scree n ed ito r, and 
gives control to the BASIC cartridge. 

When the BASIC cartridge takes control, it 

processes the two commands on the screen . The 
first command is POKE 842,12. This command 
tells BASIC to ge t its next input from the keyboard 
after it has finished processing all the commands 
in the curre nt line. The second comma nd is 
RUN "Dl:AUTORU . BAS". This command loads 
the BASIC program named AUTORU . BAS 
from disk number one and runs it. You should 
SAVE the BASIC program you w ish to have auto­
matica lly RUN on the disk w ith the filename 
AUTORU .BAS. 

The BASIC program here wi ll write the 

machine language program to yo ur disk as 

AUTO RUN .SYS. It reads data from DATA s tate ­

ments and creates the machi ne la nguage pro­

gra m with the necessary load and run in formation 

wi th it. 


Line 10 opens the disk for output. The output 
goes to a program on disk named AUTORUN.SYS. 

Lines 20 and 50 set up a loop to read 94 bytes 
of data. 

Line 30 reads the integer data from the DATA 
sta tement into the variable A. 

Line 40 writes one byte to the disk. Th is byte 

is the AT ASC II code that corresponds to the 

number in variable A. 


Line 60 closes the disk. 
Lines 80-100 contain the integer representa­


tion of the machine language program, includjng 

the load and run information . 


Atari BASIC AUTORUN.SYS 

10 OPEN #4,8,0,"Dl:AUTORUN.SYS" 
20 FOR 1=1 TO 94 
30 READ A 
40 PUT #4,A 
50 NEXT I 
60 CLOSE #4 
70 END 
80 DATA 255,255,0,6,81,6,216,24,173,4 

B,2,105,4,133,204,173,49,2,105,0,1 
33,205,24,160,0,177,204,105,162,13 
3,212 

90 	DATA 160,1,177,204,105,0,133,213,1 
60,32,185,49,6,145,212,136,208,248 
,169,13,141,74,3,96,0,48,47,43,37, 
0,24 

100 	 DATA 20,18,12,17,18,26,50,53,46,0 
,2,36,17,26,33,53,52,47,50,53,46, 
14,34,33,51,2,226,2,227,2,0,6 © 
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Commodore Files 

For Beginners 


Part3 

Jim Butterfield. Associate E 1tor 

Part 3 continues tire discuss ion of files appearing in tire 
two previous issues of COMPUTE!. This month, Butter­
field explains how to handle files that fit within or are 
larger tlzan RAM, and how to change or delete files. 

We've set up our file of data. So we know how to 
write it. We've written a reading program. So we 
know how to read it. In fact, we know how to do 
everyth ing: additions, deletions, and corrections, 
since these are just reading and writing with a 
little computing in between. 

Sizing 
Can you handle a file of 100,000 characters when 
you have on ly a SK machine? The answer is yes, 
but it's a qualified yes . · 

There are a few difficulties, but in principle 
you can handle a big file with a small computer. 
Ultimately, you may have to. Even if your com­
puter were fitted with a million bytes of memory, 
somebody would dream up a two-million byte 
file-which could not be held entirely wi thin the 
computer's RAM . 

There are techniques for handling big files. 
The main idea is to handle an item and then get 
rid of it. If you had a list of a million customers on 
a disk (it would be a big disk), you could print out 
all the customers' names without trouble. Read a 
name, print it, and then loop back and read the 
next one. The names don't have to stay in the 
computer's memory: Once they have been 
printed, they are no longer needed. 
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Even when we are updating a big file, we 
won't have too much trouble provided we have a 
disk unit. Read a record from the input file; change 
or delete it if necessary; write it to the output file; 
and then go back and repeat. A little computer 
can handle big files. 

Cassette tape is a special problem. To use 
this "big file" approach, we'd need to have two 
tape drives. That's not possible on VIC-20 or 
Commodore 64, and it's impractical on most PET/ 
CBMs. So where cassette files are concerned, 
you'd better plan to have files that will fit entirely 
within memory. 

And there are bonus things you can do when 
a file fits into RAM . For example, sorting records 
within memory is a snap. In contrast, special tech­
niques are called for when files don't fit. 

Let's confine this discussion to files that do 
fit entirely within the computer's memory space. 
But don't let your thinking freeze-you can do 
the bigger ones . It's just more work. 

Bringing It In 
First, we must make space for the number of 
records we expect. We set up the arrays with a 
DIM statement: 

100 DIM A$(50),B$(50),M(50) 

This leaves room for up to 50 students . To work 
out memory space, allow three bytes plus the 
average length for each string, plus seven bytes 
for each numeric. Here, we have a table of student 
names (A$), of student numbers (B$), and marks 
(M). Let's calculate, using previous data. 



We estimate memory space with: 

Surname: 50 x (3 plus 8 characters) 
Student number: 50 x (3 plus 4 characters) 
Mark: 50 x 7 bytes 

This gives us a rough es timat of 1250 bytes fo r 
s torage . It is not highly accurate- we haven't 
allowed for the zero elements, for exa mple-but 
it wi ll give us an idea whether th ings will fit. The 
program itself will need extra storage, of course. 

Note that we' re imply a lloca ting space. We 
can provide for 50 students, but onl y need spac 
for 30; that's quite OK. 

Now we can read our file into memory: 

110 INPUT "NAME OF INPUT FILE "; N$ 

For disk, we use : 

120 OPEN l,8,2,N$ 

And for tape, we code: 

120 OPEN l ,, l , 0,N$ 

or simp ly: 

120 OPEN 1 

ow we read the data into our memory tab les. 
The coding is quite si milar to our previous ex­
ample , except tha t this time we need to give each 
record a code number: 

130 J=0 

140 J=J+l 

150 INPUT#l,A$(J) 

160 INPUT#l,B$(J) 

170 INPUT#l,M(J) 


We' ll look for the last reco rd in the usual (ST) 
way, and log the number of reco rds as variable N: 

190 IF ST=0 GOTO 140 
200 N=J 
210 CLOSE 1 
220 PRINT "THERE WERE";N;"RECORDS" 

At this moment, our whole fi le is parked nea tly in 
memory. Record 1 contains a surname in A$(1), a 
student number in B$(1), and a mark in M(l). 

Deciding What To Do 
Let's give the user a se ries of options: 

230 PRINT 
240 PRINT "ADD - DELETE - CHANGE - WRITEF 

ILE" 
250 INPUT "ACTION" ;X$ 
260 X$=LEFT$(X$,l) 
270 IF X$="A" GOTO 400 
280 IF X$="D" GOTO 600 
290 IF X$="C" GOTO 700 
300 IF X$<>"W" GOTO 250 

Writing It Out 
If we get to line 310, the user has se lected the 
"writefile" option. Let' s write the code; it will be 

similar to what we have done befo re: 

310 I NP UT "NAME OF OUTPUT FILE";N$ 
320 OPEN l,8,2,"0:"+N$+",S,W 
330 FOR J=l TO N 
340 PRINT #l,A$( J ) ;CHR$ (13) 
350 PRINT#l ,B$( J);CHR$ (13) 
360 PRINT # l,M(J);CHR$(13) 
370 NEXT J 
380 CLOSE 1 
390 END 

For tape, change line 320 to: 

320 OPEN l ,l,2, N$ 

Adding A Record 
Line 400 is reached if the user wishes to add a 
record. Since we haven' t sorted our record , we 
can tick the new record on the end : 

400 INPUT "NAME II; A$ 
410 INPUT "NUMBER";B$ 
420 INPUT " MARK "; M 
430 INPUT "OK";X$ 

As before, we' ll give the use r a chance to back 
out: 
440 IF X$ < > "Y" AND X$ <>"YES" GOTO 230 
450 N=N+l 
460 A$ ( N)=A$ 
470 B$(N)=B$ 
480 M(N)=M 
490 GOTO 230 

Finding A Record 
To change or delete a record, we' ll need to find 
that record . Le t's save time by writing a subroutine 
to search for a student number: 

500 INPUT "NUMBER";B$ 
510 E=0:FOR J=l TO N 
520 IF B$<>B$(J) GOTO 560 
530 PRINT A$(J);" ";B$(J)," ";M(J) 
540 INPUT "IS THIS THE RECORD";X$ 
550 IF X$="Y" OR X$ ="YES" GOTO 590 
560 NEXT J 
570 PRINT "RECORD NOT FOUND" 
580 E=l 
590 RETURN 

Deleting A Record 
Line 600 is for deletion of a record. First, we call 
the subroutine a t 500, noting if the record was not 
found : 

600 GOSUB 500:IF E GOTO 230 

ow we have found the record; close up the 
space: 

610 N=N-1 

620 FOR K=J TO N 

630 A$(K)=A$(K+l) 

640 B$(K)=B$(K+l) 

650 M(K)=M(K+l) 

660 NEXT K 

670 PRINT "RECORD DELETED" 

680 GOTO 230 
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flexible disks 
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inquiries invi ted. C.O.D. and 
charge ca rds accept ed 
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TOLL FREE 
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800-334-0868 
In NC 919-275-9809 

198 Ross Rd. 
King of Prussia, PA 19406 

(215) 265-2277 

SOPHISTICATED SOFTWARE 

OF AMERICA~ 


PRESENTS 

GRAFJX - ARTIST~ 

(Commodore 64- version ) 

THE LATEST IN EDUCATIONAL 

GRAPHICS SOFTWARE DESIGNED 


WrTli THE CONSUMER IN MIND 


CREATE EXTRAORDINARY 

COLOR - GRAPHICS 


USIN G THE· 

e Joy>tick Mode e Program Mode 

e 	Program to Picture Utility (for your basic o r 
machine-language programs) 

GRAFIX- ARTIST• provides comprehensive 

• Reference Card • Help Screens 
e Introduction Tu torial • Demo's 

NO COMPlITER EXPERIENCE 

IS NECESSARY 


Oi!ldrwn, parents, artists, educators will enjoy 
th~ case-of-use and options 
GRAAX-ARTisr provides. 

- OOMING SOON ­

GRAFIX-PRINTER- and GRAFIX-DESIGNER-

Changing The Record 
Fi na lly, line 700 s tarts th e SL'quence to ch <i n •~e a 
record. Again, we locate the record with thg sub­
routine at 500: 

700 GOSUB 500:IF E GOTO 230 

710 INPUT "NEW NAME" ;A$ 

720 INPUT "NEW NUMBER";B$ 

730 INPUT "NEW MARK";M 

740 INPUT "OK"; X$ 

750 IF X$<>"Y" AND X$<>"YES" GOTO 230 

760 A$(J)=A$ 

770 B$(J)=B$ 

780 M(J)=M 

790 PRINT "DONEl":GOTO 230 


Other Projects 
Tha t's a ll. We mi g ht add to thi s p rogram: 

· A LIST o ptio n to a ll ow the curre nt fil e to be 
li s ted to th e screen ; · 

• A PRI T optio n to ou tput th e file to th e 
printe r; 
• An UPDAT optio n lo C1llow new m C1 rks to 
be e ntered for a ll s tudents; 

• Wh e re di sk is u sed, disk error check ing. 

A t thi s po int, we ' re stmting to achieve a s mall 
but e ffect ive cquen ti a l filing sys te m. 

le , t month , we' ll d eC1 I with " kcvs," so rted 
fil es, a nd m e rges. , © 
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Machine Language Entry Program 

For Commodore 64 


Re me mber the last time yo u typed in the BAS IC 
loader (a gro up o f DATA s ta teme nts) fo r a lo ng 
machine lang uage prog r<HT'l ? You ty ped in hun­
dreds of numbe rs a nd com mas . Eve n then, yo u 
couldn ' t be sure if yo u ty ped it in rig ht. So yo u 
went back, proofread , tri ed to run the program, 
crashed , we nt back a nd proofread aga in , co rrected 
a few typ ing erro rs, ran aga in, era · hcd agai n , 
rech ck d your typing. Frus trating, wasn' t it? 

Until n ow, th ough, that has been the best 
way to get mach ine language into yo ur con1puter. 
Unless you happe n to have an a sembler and a rc 
w illing to wra ng le with machine la ng uage o n the 
asse mbl y leve l, it is mu ch easie r to jus t type in a 
BASIC p rog ra m that rea ds DATA state me nts a nd 
th en POKEs the numbers in to m emory. 

Some of these "BAS IC loade r "will use a 
checks11 111 to see if yo u' ve ty ped th e numbe rs co r­
rec tly . The s imples t checksum is jus t th e sum of 
all th e numbers in the DAT A stateme nts. If yo u 
make a n error, vo ur checksum w ill not ma tch up 
w ith th e total. So me progra mmers make yo ur 
tas k easie r by including checksums eve ry few 
lines, so you ca n loca te yo ur e rror more easil y. 

ow, MLX comes to the rescue. MLX is a 
g reat way to e nte r a LI those long machine la nguage 
prog rams w ith a minimum of fu ss. MLX le ts yo u 
ente r the numbers fro m a s pecial li s t that looks 
similar to DATA statem ents. It checks yo ur typing 
on a line-by-l ine basis. It won't le t you ente r ill egal 
characters w hen yo u s ho uld be ty ping numbe rs . 
It won't let yo u enter numbers g reater tha n 255. It 
will prevent you from ente ring the number o n 
the wrong line. In sh ort, MLX w ill ma ke proof­
readin g obsole te. 

Tape Or Disk Copies 
In addition , MLX wi ll ge ne ra te a ready-to-use 
co py of yo ur machine la ng uage prog ram o n tape 
or di s k. You ca n then use the LO AD command to 
read the prog ram into the compute r, jus t like a 
BASI C program . Specifically, you ente r: 

LOAD " prog ram name" ,1, ·1 (for tape) 
o r 

LOAD " progra m name",8,l (fo r disk) 

To s ta rt the progra m, yo u need to ente r a SYS 
command that transfers control from BASIC to 
yo ur machine la ng uage prog ram . The s tar ting 
SYS w ill a lway be g ive n in th e a rticl e w hich 
presents th e mac hine la ng uage progra m in MLX 
format. 

Using MLX 
Type in and SA VE MLX (yo u' ll wa nt to use it in 
the future). When yo u 're ready to typ e in th e 
m achine lang uage prog ram, RUN MLX. MlX will 
ask you for two numbers: th e starting address 
a nd the endin g ad dress. 

You' ll th e n get a prompt s howing the 
specified s ta rtin g address. 

The prompt is the current line you a re en­
terin g from th e MLX-format lis ting. Each line is 
s ix numbers plus a checksum. If yo u e nter any of 
the s ix numbe rs wrong, o r e nter th e checksun1 
wro ng, the 64 w ill sound a bu zzer a nd prompt 
vou to reenter the entire line. If yo u enter the line 
correctly, a pleasant be ll tone w ill sound and you 
may go on to ente r the nex t line. 

A Special Editor 
Yo u a re not using the no rm al Commodo re 64 
BASIC editor w ith MLX . For exampl e, it will only 
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acce pt numbe rs as input . If yo u need to ma ke a 
co rrec tion , pres th e INST/D EL key; the enti re 
number is de le ted . Yo u can press it as ma ny times 
as necessary, back to the s tart of th e line. If you 
e nte r three-dig it numbers as Ii ted , th e compute r 
w ill a uto ma ti ca lly print the comma a nd go o n to 
acce pt the nex t number in th e line. If you ente r 
less tha n three di gits, yo u ca n press eithe r th e 
comma, space ba r, or RETUR key to ad va nce to 
th e next numbe r. The check · um w il l auto ma ti cally 
a ppea r in in ve rse video. 

MLX is a n extremely easy way to enter lo ng 
li stings. \ ith th e a udio cues prov ided , you d on ' t 
even have to look a t the screen if yo u 're a to uch­
ty pi s t . 

Done Af' Last! 
W he n you ge t th roug h typi ng, ass uming yo u 
t) pe your m achine la ng uage program a ll in o ne 
sessio n, you ca n then ave the completed a nd 
bug- free p rog ra m lo ta pe o r d is k. Fo ll ow th e in­
s tru cti o ns di splayed o n th e screen . lf you ge t a ny 
e rro r messages w hile saving, you p robably have a 
bad disk, or the di sk was fu ll , o r you m ad e a ty po 
w hen ente ring th e M LX p rogrC1 m . (MLX ca n't 
check itse lf. ) 

Command Control 
Wha t if you do n ' t wa nt to e nte r the \·vhole p rogram 
in o ne si ttin g? MLX le ts you enter as m uch a you 
wa nt, save th e comple ted porti o n , and then re load 
yo ur work from ta pe o r di sk w he n you wa nt to 
co ntinu e. MLX recognizes these few comma nds: 

SHIFT-5 : Save 

SHIFT-L: Load 

SHIFT-N: New Address 

SHIFT-0: Display 


Hold d own SHIFT w hil e yo u press th e ap­
propria te key. You w ill jump out of the line you' ve 
been typing, so I recommend yo u d o it a t a new 
prompt. Use th e Save comma nd to s to re w ha t 
yo u've been wo rkin g on . It w ill w rite th e ta pe or 
di sk fil e as if yo u've fini s hed . Re me mber w ha t 
address you stop on. Th e n ex t time you RU 
MLX, answer a ll the p rompts as yo u did before, 
then in e rt th e di k or tape conta ining th e ta red 
fi le. When yo u ge t to th e entry prompt, pres 
SHIFT-L to re load th e fi le into memo ry. Yo u ' ll 
th e n use the ew Address command (SHIFT-N) 
to r s ume ty ping. 

New Address And Display 
Afte r you press SHIFT-N, ente r the address where 
you previously s topped . The prompt w il l cha nge, 
and you can the n continue typing . Al way e nte r 
a New Address th a t ma tches up w ith o ne o f the 
li ne numbers in th e s pecia l lis ting , or e lse th e 
checksums w on' t match up . You can use the Dis ­
play command to di sp lay a section of your typing. 
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Atte r yo u press SH IFT-D, e n ter two addresses 
wi thin the line number range of th e li s ting. You 
ca n s to p the di splay by pre ing any key . 

Tricky Stuff 
The s pecia l comma nd - may seem a li ttl e co n fu ­
ing, but as you work \Vi th MLX, th ey w ill become 
va lu able. Fo r exa mple; w ha t if you fo rgot vv he re 
you s to pped typing? Use th e Display comma nd 
to sca n mem ory fro m th e beginning to the end o f 
the prog ram. Whe n yo u reach th e end of yo u r 
ty ping, the line w ill conta in a rand o m patte rn o f 
numbers. When you see th e end of your typ ing, 
pre s a ny key to s top the Ii ting. Use th e e \\' 
Add res comm C1 nd to continu e typ ing fro m th e 
prope r loca tio n . 

You ca n u e th e Save a nd Load co n1ma nds to 
ma ke co pies of the con1 p letcd mac h ine la ng uage 
program. Use the Load command to re load the 
p rogram from ta pe or disk, then in sert a new tape 
o r di sk and use the Save comma nd to crea te a 
new co py. 

O ne q uirk Ctbo u t tC1 pes m C1 d e w ith the M LX 
Save comma nd: When you load them , the messC1ge 
"FOU D p rogram" may a ppea r tw ice . The tape 
w il l load just fine, however. 

Prog rammer w ill find MLX to be a n inte r­
es ting p rogra m vv hich p rotec ts th e use r from mos t 
typing mis ta ke . Some screen fo rm atting tech ­
ni q ue a re a lso u ed. Most interes ting is the use 
of ROM Kerna l routines fo r LOADing and SAVE­
ing blocks of memory . To use these routines, just 
POKE the starting address (low by te/high byte) 
into memory loca ti ons 251 a nd 252 and PO KE 
th e ending addre into loca ti ons 254 and 255. 
An y e rro r cod e fo r th e SA VE or LOAD ca n be 
found in loca tio n 253 (a n e rror wo uld be a code 
less th a n ten ). 

Be sure to save MLX; it wi ll be used for future 
a pplica tions in CO IPUTE! Magazine , COM PUTE!'s 
GAZETTE, and COMPUTE! Books. 
Machine Language Editor (MUC) 
100 	PRINT" (CLR} ( CYN } "; CHR$ ( 142) ;CHR$ ( 8) ;: 

POKE53281,l:POKE53280 ,l 
101 POKE 788 , 5 2:REM DI SABLE RUN / STOP 
110 PR INT"(RVS}(40 SPACES}"; 
120 PRINT "(RVS}(l5 SPACES}(RI GHT}{OF F ) 

g*3£[RVS) {RIGHT} [RIGHT} {2 SPACES} 
g*3TOFF}g*~£(RVS)£(RVS} 

(13 SPACES}~; ­

130 	PRINT"(RVS}(lS SPACES}(RIGHT} gG3 
{RIGHT} (2 RI GHT} ( OFF} £ (RVS) £ g*~ 
{ OFF }g*~{RVS){l3 SPACEST"; ­

140 	PRINT" (RVS){40 SPACES)" 
200 	 PRINT"{2 DOWN}(PUR}{BLK}{3 SPACES} A F 

AILSAFE MACHINE LANGUAGE EDITOR 
{5 DOWN}" 

210 	 PRINT"g53[2 UP)STARTING ADDRESS? 
{8 SPACES}(9 LEFT}"; :INPUTS 

215 F=l - F:C$=CHR$( 31+11 9*F) 
220 IFS<2560R(S>40960ANDS<49152)0RS>53247 

THENGOSUB3000:GOT0210 



225 	 PRINT:PRINT:PRINT 
230 	 PRINT"g5H2 UP}ENDING ADDRESS? 

{8 SPACES}{9 LEFT}";:INPUTE:F=l-F:C$= 
CHR$(31+119* F ) 

240 IFE<2560R(E>40960ANDE<49152)0RE>53247 
THENGOSUB3000:GOT0230 

250 IFE<STHENPRINTC$;"{RVS}ENDING < START 
{2 SPACES}":GOSUB1000:GOTO 230 

260 	PRINT:PRINT:PRINT 
300 	PRINT"{CLR}";CHR$(14): AD=S:POKEV+21,0 
310 PRINTRIGHT$ ( "0000 "+MID$ ( STR$ (AD), 2), 5 

) ; ":"; : FORJ=l T06 
320 GOSUB570:IFN=-1THENJ=J+N:GOT0320 
390 IFN=-211THEN 710 
400 IFN=-204THEN 790 
410 IFN=-206THENPRINT:INPUT"{DOWN}ENTER N 

EW ADDRESS";ZZ ­
415 IFN~-206THENIFZZ<SORZZ>ETHENPRINT" 

{RVS}OUT OF RANGE":GOSUB1000:GOT0410 
417 IFN=-206THENAD=ZZ:PRINT:GOT0310 
420 IF N<>-196 THEN 480 
430 PRINT:INPUT"DISPLAY:FROM";F:PRINT,"TO 

";:INPUTT - - ­
440 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS 

T";S;"{LEFT}, NOT MORE THAN";E:GOT043 
0 

450 FORI=FTOTSTEP6:PRINT:PRINTRIGHT$("000 
0"+MID$(STR$(I),2),5);":"; 

4 51 FORK=0T05 :N=PEEK( I+K): PRINTRIGHT$ ( "00 
"+MID$ ( STR$ ( N) I 2) I 3) ; "I " ; 

460 	GETA$:IFA$>""THENPRINT:PRINT:GOT0310 
470 NEXTK:PRINTCHR$(20);:NEXTI:PRINT:PRIN 

T:GOT0310 
480 IFN<0 THEN PRINT:GOT0310 
490 A(J)=N: NEXTJ 
500 CKSUM=AD-INT(AD/256)*256:FORI=lT06:CK 

SUM=(CKSUM+A(I))AND255:NEXT 
510 	PRINTCHR$(18);:GOSUB570:PRINTCHR$(20) 
515 	 IFN=CKSUMTHEN530 
520 PRINT:PRINT"LINE ENTERED WRONG : RE-E 

NTER": PRINT:GOSUBl000:GOT0310 
530 GOSUB2000 
540 FORI=lT06:POKEAD+I-l,A(I): NEXT:POKE54 

272,0:POKE54273,0 
550 	AD=AD+6:IF AD<E THEN 310 
560 	GOTO 710 
570 	N=0:Z=0 
580 	PRINT"g+~"; 
581 	GETA$:IFA$=""THEN581 
585 PRINTCHR$(20);:A=ASC(A$):IFA=l30RA=44 

ORA=32THEN670 
590 IFA>l28THENN=-A:RETURN 
600 IFA<>20 THEN 630 
610 GOSU B6 90 : IF I=lANDT=44THENN=-l:PRI NT" 

(LEFT} (LEFT} ";: GOT0690 
620 	GOT0570 
630 	 IFA<480RA>57THEN580 
640 	PRINTA$;:N=N*l0+A-48 
650 	 IFN>255 THEN A=20:GOSUB1000:GOT0600 
660 	Z=Z+l:IFZ<3THEN580 
670 	 IFZ=0THENGOSUB1000:GOT0570 
680 	PRINT",";:RETURN 
690 	S%=PEEK(209)+256*PEEK(210)+PEEK(2ll) 
691 	 FORI=lT03:T=PEEK(S%-I) 
695 	 IFT<>44ANDT<>58THENPOKES%-I,32:NEXT 
700 	PRINTLEFT$("{3 LEFT}",I-l);:RETURN 
710 	PRINT "(CLR}{RVS}*** SAVE ***{3 DOWN}" 
720 	 INPUT"{DOWN} FILENAME";F$ 
730 PRINT:PRINT"(2 DOWN}(RVS}T(OFF}APE OR 

(RVS}Q_{OFF}ISK: (_'.!:_IQ_)" ­

740 	GETA$: !FA$<> "T" ANDA$<> "D"THEN740 
750 	DV=l-7*(A$="D"):IFDV=8THENF$="0:"+F$ 
760 T$=F$:ZK=PEEK(53)+256*PEEK(54)-LEN(T$ 

):POKE782,ZK/ 256 
762 POKE781,ZK-PEEK(782)*256:POKE780,LEN( 

T$):SYS65469 
763 POKE780,l:POKE781,DV:POKE782,l:SYS654 

66 
765 POKE254,S / 256:POKE253,S-PEEK(254)*256 

:POKE780,253 
766 POKE782,E/ 256:POKE781,E-PEEK(782)*256 

:SYS65496 
770 	 IF(PEE K(783)ANDl)OR(ST AND19l)THEN780 
775 	 PRINT"{DOWN}DONE.":END 
780 PRINT"{DOWN}ERROR ON SAVE.{2 SPACES}T 

RY AGAIN.":IFDV=lTHEN720 
781 OPEN15,8,15:INPUT #l5,El$,E2$:PRINTE1$ 

;E2$:CLOSE15:GOT0720 
790 	 PRINT"{CLR}(RVS}*** LOAD ***(2 DOWN}" 
800 	 INPUT"{2 DOWN} FILENAME";F$ 
810 PRINT:PRINT"(2 DOWN}{RVS}T(OFF}APE OR 

{RVS}D{OFF}ISK: (T/D) " ­
820 GETA$:IFA$<>"T"ANDA$"<>"D"THEN820 
830 DV=l-7*(A$="D"):IFDV=8THENF$="0:"+F$ 
840 T$=F$:ZK=PEEK(53)+256*PEEK(54)-LEN(T$ 

):POKE782,ZK/256 
84 1 POKE781,ZK-PEEK(782)*256:POKE780,LEN( 

T$) :SYS65469 
845 POKE780,l:POKE781,DV:POKE782,l:SYS654 

66 
850 	POKE780,0:SYS65493 
860 	 IF(PEEK(783)ANDl)OR(ST AND19l)THEN870 
865 	 PRINT"(DOWN}DONE.":GOT0310 
870 PRINT"{DOWN}~RROR ON LOAD.{2 SPACES)T 

RY AGAIN. {DOWN)" : IFDV-;;-1 THEN800 ­
880 OPEN15,8,15:INPUT #l5,El$,E2$:PRINTE1$ 

;E2$:CLOSE15:GOT0800 
1000 REM BUZZER 
1001 POKE54296,15:POKE54277,45:POKE54278, 

165 
1002 POKE54276,33:POKE 54273,6:POKE54272, 

5 
1003 FORT=lT0200:NEXT:POKE54276,32:POKE54 

273,0:POKE54272,0:RETURN 
2000 	REM BELL SOUND 
2001 POKE54296,15:POKE54277,0:POKE54278,2 

47 
2002 POKE 54276,17:POKE54273,40:POKE54272 

,0 
2003 	 FORT=lT0100:NEXT:POKE54276,16:RETURN 
3000 	PRINTC$;"(RVS)NOT ZERO PAGE OR ROM": 

GOT01000 © 

Maxell Floppy Disks 
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Modem Save And Download For The VIC-20 
For Program 1 of thi s telecommunica tion utili ty 
from the November l 983 issue (p. 2l 5) to run prop­
e rl y, the following line must be changed : 

40 	 CK=0: FOR A=l0496 TO 10751: READ D: CK 
=CK+D: POKE A,D: NEXT A 

In Program 2, line 190 hould read THE 220 
instead of THE 210. 

The Filer For Tl 
The program in "The Beginner's Page" (October 
1983, p. 32) will not run in standard TI console 
BASIC. In console BASIC there can be on ly one 
statement per line, and the THEN in IF-THEN 
statements can be followed only by a line number. 
Also, TI BASIC requires that spaces be left be­
tween BASIC commands and va riables. The 
GETK$ in line 30 must be replaced on the TI with 
an appropriate CALL KEY command. 

Moving Maze For The 64 
When "Shuttle Escape," the 64 version of this 
game from the October 1983 issue (Program 3, p . 
82), is run for the first time, the program will stop 
with an ILLEGAL QUANTITY ERROR IN 500 
message. If you then hit the RUN/STOP and RE­
STORE keys and run the progra m again , it will 
function properly. To prevent thi s error message, 
make the following changes: 

10020 CK=CK+A:POKE I,A:I=I+l:GOTO 10005 
10025 IF CK<>34430 THEN PRINT "DATA ERROR 

IN LINES 10030-11120" :STOP 
50040 CS=CS+A:POKE I ,A: I=I+l :GOTO 50010 
50045 IF CS<>l88431 THEN PRINT "DATA ERRO 

R IN LINES 50050-52010":STOP 

Spelling Quiz For VIC 
To prevent a BAD SUBSCRIPT ERROR I 165 
messag when this program from the October 
1983 issue (p. 127) is run, change the DlMension 
of W$(20) in line 10 to W$(21). 

Runway 180 For Tl 
As presented, this ga me from the October 1983 
issue (p. 208) requires that the ALPHA LOCK key 
be down to read the instructions. Since this key 
must be up to use the joystick in the game, Gordon 
Millham suggests the fo llowing changes so that 
ALPHA LOCK can be left up throughout the pro­
gram: Change the value for K to 103 in line 190 
and to 105 in line 200, and change the word ON 
in line 210 to OFF. He also suggests the following 
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additional line, w hich crea tes a delay so that you 
can ad1T1ire yo ur skill when yo u land the plane 
uccessfull y. 

1895 FOR DELAY=l TO 800 :: NEXT DELAY 

Also in thi s progra m, note the s tra y ze ro al 
the end of line 1850. That line sho uld end with 
GOTO 1870. 

High Speed Mazer For The 64 
In the "Munchmaze" ga me (Prog ram 6) with this 
article (October 1983, p. 254), there is a spurious 
question mark in line 13752 which should be re ­
moved . Since this game is written entirely in 
machine language, any e rrors in the DAT A lines 
will prevent it from functionin g properly. 

Protector For The 64 
In the table for this VIC-20 article from the October 
1983 issue (p. 272), severa l values for disabling 
certain fun ctions on the 64 were given. In particu­
lar, the article stated that POKE 808, 225 cou ld be 
used to disable STOP, RESTORE, and LIST on 
the 64. This works for most programs, but cou ld 
cause problems since it scrambles the value in the 
jiffy clock. A sa fer way is to POKE 808,234. If you 
wish to disable only the STOP key , you can use 
POKE 808,239 . © 

~ ..~ 
~[';;@:;' ·~·., Copy Atari 400 / 800 Cartridges to Dis~ 

~ · I ~ ' and run them from a Menu 

.I - - ··­
~ :• (0 ffi I/. 

ATARI CARTRIDGE-TO-DISK COPY SYSTEM $69" 
Supercan lets you copy ANY ca n ridge lor lhc A tari @ 1800 10 d rskenc and 1hereah er run 11 from vour 
dtsli: drrve. En1oy lhe convenience of selec1ing vour favonte g::imes from a " menu screen' rarner lhdn 
swapping cartndges 1n and ou1 of your comou1er Each cartrtd;;e c:opoe<:I bv Su:>erca11 fu nct1ons r·~.tctly 
1i1,e the on91MI seU boo1rng. etc 
Superc:art includes COPY ROUTI E Dumps lhe conte·us ol lhe caruld!Je 10 a ois l.. e11e lup 10 9 

cartridges will f it on one d11 "­ I 
M ENU ROUTI E Aut o IOOdITTQ menu rompu. use1 tot~ ONfkc,-suo"-e s.clec:11on 
o l any can11dgf! on thtt tJISll. 
CARTRIDGE • " T11 cll.s"' lhc comouter 11'\IO lhmlung that the oug•nal "pro1ec1ed" 
canrtdge has been inserted 

To daie there have been no problem s dupl1ca11ng and running allot tho prornc1ed canr1dgcs lhat we 
know of. How ever, FRONTRUNNER cannot guarantee the one1a tt0n of all lutute cart 11dges . 
Supercan 15 us.et ·fnenoty and simple 10 use PIRATES TAKE NOTE: SUPERC ART is not 1nu:ndud lor 

illegal copying and / 01 d1st11bu11on 0~~~~1~h t~~~~~ENT5s~1rv 11 1 
A1a1 1400 or En'.) Computer 48K Mem()() One 0t Duve 

Ava l.able at 'r"QUt computer $tote or d1 1 ect hom FRONTRUNNER 0£.•\ =-R ·, L:l P: l ES E".C..) 1 q:. f:.; 
TOLL FREE ORDER LINE; t24 Hrs 1-t00-641-4780/tn Nevaoa or for Quest•ons Ca~· f7'021 7S6-4aOO 
Pe1sonal checu al ow 2 3 w~~.s to dear M C and VISA aa:e;:11ed 
Include $3 50 CS7 50 Foicugn orders! for sh1pp1n 
FRONTRUNNER COMPUTER INDU STRIES 
316 Cahtom•a Ave , S1111e 012, Reno, Nowtda 89509 17021 786 4600 

Ot11t!t5. M ake CJ11ims SUPERCAR T mi;Arts COl>ll"S 11 1 
AT ARI is a uademar of \Varner Commun1ca 11ons. Inc 

wabasti 
When it comes to Flexible Disks, 

nobody does it better than Wabash. 

MasterCard. Visa Accept ed. 
Ca ll Free : ( 00) 235 ­ 4 137 

PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Lui Ob1>po. CA 
9340 1 (In al c<J ll 
( ' 05) 543·1037) 



HowTo Type COMPUTE!'s Programs 

!any of the progrnms which are Ii tcd in COMPUTE! contain 
pecial control characters (cur or control, color keys, inver ·e 

video, etc.) . To make il ca y to tell exact! what to type when 
entering on of thes programs into you r computer, we ha e 
established the fo llowing lis ting conventions. There is a 
separate key fur cnch computer. Refer to the appropriate 
tables when you come across an unu ual symbol in a program 
listing. If you are unsure how lo nctually enter n control 
character, consult your computer' · manuals. 

Atari 400/800 
Character in inverse video will appear like:~ 
Enter these characters with the Atari logo key, ·{Al. 
Wlen you •- Typ• 

{CLEAR> ESC SHIFT < "' CllPar Ser•_, 
<UP> ESC CTRL - "t Cursor Up 
<DOWN> ESC CTRL • • Cursor .Down 
<LEFT> ESC CTRL + + Cursor Left 
<RiaHT> ESC CTRL a + Cursor Right 
<BACK S> ESC DELETE ~ Backspac• 
<DELETE> ESC CTRL DELETE ti O..l•te charact.. ­
<INSERT> ESC CTRL INSERT C Insert character 
<DEL LHE> ESC SHIFT DELETE 0 0..lete lin• 
<INS LINE> ESC SHIFT iNSERT 0 Insert 1 in• 
<TAB> ESC TAB • TAB k·ey 
<CLR TAB> ESC CTRL TAB a Cl .... tab 
<SET TAB) ESC SHIFT TAB I:] S.t tab stop 
<BELL> ESC CTRL 2 CO'! Ring buzzer 
<ESC> ESC ESC ~ ESCape k•y 

Graphics characters, such as CTRL-T, th ball character• wi ll 
appear as th "normal" letter enclosed in braces, e.g. ! Tl. 

A series of identical control characters, such as 10 spaces, 
three cursor-lefts, or 20 CTRL-R's, wil l appear as 110 
SPACES J, t 3 LEFf J, ! 20 Rl , etc. If the character in braces i 
in inverse vid o, that character or character should be en­
tered with the Atari logo key. For example, .I" I mean to 
enter a reverse-field heart ' ith CTRL- omma, ! SmlJ.means to 
enter five inverse-video CTRL-U's. 

Commodore PET/CBMNIC/64 
Generally, any PET/CBMN1064 program listings will contain 
words within braces which spell out any specia l character : 
! DOWN I w uld mean to press the cursor down key. t 5 
SPACES I would mean to press the pace bar five times. 

To indicate that a key should be shifted (hold down the 
SHIFT key while pressing the other key), the key would be 
underlined in our listings. For example, ~would mean to 
type the S key while holding the shift key. If you find an 
underlined key enclosed in braces (e.g., {10 ~} ),you should 
type the key as many times as indicated (in our example, 
you would enter ten shifted 's). Some graphics characters 
are inaccessible from the keyboard on CBM Business models 
(32 '8032). 

For the VI and 64, if a key is enclosed in specia l brackets, 
(( >J, you should hold down the Commodore key while pressing 
the key inside the s pecial brackets . (The Commodore key is 
the key in the lower left corner of the keyboard.) Again, if 
the key is preceded by a n_umber, you should press the key 
as many time as indicated . 

Rarely, you'll see in a Commodore 64 program a solitary 
letter of the alphabet enclosed in braces. These characters 
can be entered by holding down the CTRL key while typing 
the letter in the braces. For example, (A} would indicate that 
you should press CTRL-A. 

About the quote mode: you know that you can move the 
cursor around the screen with the CRSR keys. Sometimes a 
programmer will want to move the cursor under program 
control. That's why you see all the {LEFf}'s, l HOME J's, 
and lBLU }'sin our programs. The only way the computer 

can tell the difference between direct and programmed cursor 
control is the quote mode. 

Once you pre the quote (the double quote, SH!Ff-2), 
you are in the quote mode. If you type something and then 
try to change it by moving the cursor left, you'll only get a 
bunch of reverse-video lines. These are the symbols for 
cursor left. The only editing key that isn' t programmable is 
the DEL key; you can still use DEL to back up and edit the 
line. Once you type another quote, you are out of quote mode. 

You also go into quote mode when you lNSerT spaces 
into a line . In any case, the easies t way to get out of quote 
mode is to just press RETURN. You'll then be out of quote 
mode and you can cur or up to the mistyped line and fix it. 

Use the following tables when entering pedal characters: 

When You When You 

Read: Pre s: See: Read: Press: See: 


(CLEAR} I SHIFT I CLRIHOME [GRN} I cm 10 Iii& 
(HOME} ClRIHOME (BLU)II ~011 

(YEL}(UP} ISHlfT I t CRSR. ml. ~01ii 
(DOWN} • CRSR . (Fl} fl I 
(LEFT} Ismrr I i-'cRsR•l I ii (F2) f2 ill 

CD iii 
I 

(RIGHT] i.cRsR-.j g (FJ) f3 I 
(RVS} (F4} f~ •I CTRL IGJ li1 I II 

• 
fS(OFF} I CTRL ILQ • (FS) I...... 

16(BLK} jcmJ~ (F6} I 

(F7} 17(WHT] I CTRL I CJ Iii I 
fJ f8{RED} icrRLICJ {FB] I 

{CYN} I CTRL I~ " 1-1~ 
(PUR) ICTRLI~ ISHlfT I[!]• i 

•••••• 
All Commodore Machines 
ClearScreen (CLR} Cursor Left {LEFT} 
Home Cursor {HOME} Insert Ch.uacler {INST} 
Cursor Up (UP} Delete Character {DEL} 
Cursor Down {DOWN} Reverse Field On (RVS} 
CursorRight {RIGHT} Reverse Field Off (OFF} 

Apple II I Apple II Plus 
All programs arc in Apple oft BASIC, unles otherwise 
s tated . Control characters ar printed ns the " normal" char­
acter enclosed in brackets, such as ID l for TRL-D. Hold 
down CTRL while pres ing the control key . You will not see 
the special character on the screen . 

Texas Instruments 99/4 
The only special characters used are in PRJNT statements to 
indicate where two or more spaces should be left between 
words. For example, E ERGY {10 SPACES} MANAGE­
MENT means that ten spaces should be left between the 
words ENERGY and MANAGEME T. Do not type in the 
braces or the words lO SPACES. Enter a ll programs with the 
ALPHA LOCK on (in the down position). Release the ALPHA 
LOCK to enter lowercase text. 
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COMPUTE! Back Issues 


Here are some of the applica­
tions, tutorials, and games from 
available back issues of 
COMPUTE!. Each issue contains 
much, much more than there's 
space here to list, but here are 
some highlights: 

Home and Educational COM­
PUTING! (Fall 1981 and Sum­
mer 1981 - count as one back 
issue): Exploring The Rainbow 
Machine, VIC As Super Calcu­
lator, Custom Characters On 
The VIC, Alternative Screens, 
Automatic VIC Line Numbers, 
Using The Joystick (Spacewar 
Game), Fast VIC Tape Locater, 
Window, VIC Memory Map. 

May 1981: Named GOSUB/ 
GOTO in Applesoft, Generating 
Lower Case Text on Apple II, 
Copy Atari Screens to the 
Printer, Disk Directory Printer 
for Atari, Real time Clock on 
Atari, PET BASIC Delete Utility, 
PET Calculated Bar Graphs, 
Running 40 Column Programs 
on a CBM 8032, A Fast Visible 
Memory Dump, Cassette Filing 
System, Getting To A Machine 
Language Program, Epidemic 
Simulation. 

June 1981: Computer Using Ed­
ucators (CUE) on Software Pric­
ing, Apple II Hires Character 
Generator, Ever Expanding 
Apple Power, Color Burst for 
Atari, Mixing Atari Graphics 
Modes 0 and 8, Relocating PET 
BASIC Programs, An Assembler 
In BASIC for PET, Quadra PET: 
Multitasking?, Mapping Un­
known Machine Language, 
RAM/ROM Memory, Keeping 
TABs on a Printer. 

July 1981: Horne Heating and 
Cooling, Animating Integer 
BASIC Lores Graphics, The 
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Apple Hires Shape Writer, Add­
ing a Voice Track to Atari Pro­
grams, Machine Language Atari 
Joystick Driver, Four Screen Util­
ities for the PET, Saving 
Machine Language Programs on 
PET Tape Headers, Commodore 
ROM Systems, Using TAB, SPC, 
And LEN. 

August 1981: Minimize Code 
and Maximize Speed, Apple 
Disk Motor Control, A Cassette 
Tape Monitor for the Apple, 
Easy Reading of the Atari Joy­
stick, Blockade Game for the 
Atari, Atari Sound Utility, The 
CBM "Fat 40," Keyword for PET, 
CBM/PET Loading, Chaining, 
and Overlaying, Adding A Pro­
grammable Sound Generator, 
Converting PET BASIC Pro­
grams To ASCII Files. 

October 1981: Automatic DATA 
Statements for CBM and Atari, 
VIC News, Undeletable Lines on 
Apple, PET, and VIC; Budgeting 
on the Apple, Atari Cassette 
Boot-tapes, Atari Variable Name 
Utility, Atari Program Library, 
Train Your PET to Run VIC Pro­
grams, Interface a BSR Remote 
Control System to PET, A Gen­
eral Purpose BCD to Binary Rou­
tine, Converting to Fat-40 PET. 

December 1981: Saving Fuel$$ 
(multiple computers), Unscram­
ble Game (multiple computers), 
Maze Generator (multiple com­
puters), Animating Applesoft 
Graphics, A Simple Atari Word 
Processor, Adding High Speed 
Vertical Positioning to Atari P/M 
Graphics, OSI Supercursor, A 
Look At SuperPET, Superman 
for PET/CBM, PET Mine Maze 
Game, Replacing The INPUT # 
Command, Foreign Language 
Text on The Commodore Printer, 
File Recovery. 

January 1982: Invest (multiple 
computers), Developing a Busi­
ness Algorithm (multiple com­
puters), Apple Addresses, Low­
ercase with Unmodified Apple, 
Cryptrogram Game for Atari, 
Superfont: Design Special Char­
acter Sets on Atari, PET Repairs 
for the Amateur, Micromon for 
PET, Self-modifying Programs in 
PET BASIC, Tinymon : a VIC 
Monitor, VIC Color Tips, VIC 
Memory Map, ZAP: A VIC 
Game. 

May 1982: VIC Meteor Maze 
Game, Atari Disk Drive Speed 
Check, Modifying Apple's Float­
ing Point BASIC, Fast Sort For 
PET/CBM, Extra Atari Colors 
Through Artifacting, Life Insur­
ance Estimator (multiple com­
puters), PET Screen Input, Get­
ting The Most Out Of VIC's 5000 
Bytes. 

August 1982: The ew Wave Of 
Personal Computers, House­
hold Budget Manager (multiple 
computers), Word Games (mul­
tiple computers), Color Com­
puter Home Energy Monitor, A 
VIC Light Pen For Under $10, 
Guess That Animal (multiple 
computers), PET/CBM Inner 
BASIC, VIC Communications, 
I<eyprint Compendium, Anima­
tion With Atari, VIC Curiosities, 
Atari Substring Search, PET and 
VIC Electric Eraser. 

September 1982: Apple and 
Atari and the Sounds of TRON, 
Commodore Automatic Disk 
Boot, VIC Joysticks, Three Atari 
GTIA Articles, Commodore 
Disk Fixes, The Apple Pilot Lan­
guage, Sprites and Sound on 
the Commodore 64, Peripheral 
Vision Exerciser (multiple com­
puters), Banish INPUT State­
ments (multiple computers), 



COMPUTE! Back Issues 

Charades (multiple computers), 
PET Pointer Sort, VIC Pause, 
Mapping Machine Language, 
Commodore User-defined Func­
tions Defined, A VIC Bug. 

January 1983: Sound Synthesis 
And The Personal Computer, 
Juggler And Thunderbird 
Games (multiple computers), 
Music And Sound Programs 
(multiple computers), Writing 
Transportable BASIC, Home 
Energy Calculator (multiple 
computers), All About Commo­
dore WAIT, Superman 64, Per­
fect Commodore INPUTs, VIC 
Sound Generator, Copy VIC 
Disk Files, Commodore 64 
Architecture. 

March 1983: An Introduction To 
Data Storage (multiple com­
puters), Mass Memory Now 
And In The Future, Games: 
Closeout, Boggier, Fighter Aces, 
Letter And Number Play (all for 
multiple computers), VIC 
Music, Direct Atari Disk Access, 
Automatic Commodore Pro­
gram Selector, PET Quickplot, A 
Commodore Gotcha, VIC and 
Atari Memory Management, 
Friendly VIC INPUTs. 

April 1983: Selecting The Right 
Word Processor, Air Defense 
(multiple computers), Commo­
dore Structure BASIC, Retire­
ment Planner (multiple com­
puters), Dr. Video For Commo­
dore, Atari Filefixer, Video 80:80 
Columns For The Atari , VIC­
word, Magic Commodore 
BASIC, A BASIC Hex Editor For 
VIC, VIC Music Theory. 

May 1983: The New Low Cost 
Printer/Plotters, Jumping Jack 
(multiple computers), Deflector 
(multiple computers), VIC 
Kaleidoscope, Graphics on the 
Sinclair/Timex, Bootmaker For 

VIC, PET and 64, VICSTATION: 
A "Paperless Office," The Atari 
Musician, Puzzle Generator 
(multiple computers), Instant 64 
Art, 64 Odds And Ends, Versa­
tile VIC Data Acquisition, POP 
For Commodore. 

June 1983: How To Buy The 
Right Printer, The New, Low­
cost Printers, Astrostorm (multi­
ple computers), The Hawkmen 
Of Dindrin (multiple com­
puters), MusicMaster For The 
Commodore 64, Commodore 
Data Searcher, Atari Player/ 
Missile Graphics Simplified, 
VIC Power Spirals, Un NEW For 
The VIC and 64, Atari Fast Shuf­
fle, VIC Contractor, Commodore 
Superman Q & A. 

July 1983: Constructing The 
Ideal Computer Game, Tech­
niques For Writing Your Own 
Adventure Game, SpeedSki 
And Time Bomb (VIC), Castle 
Quest And Roadblock (Atari), 
RATS! And Goblin (64), How To 
Create A Data Filing System 
(multiple computers), How To 
Back Up Disks For VIC And 64, 
Atari Artifacting, All About The 
Commodore USR Command, TI 
Mailing List. 

August 1983: Weather Forecaster 
(multiple computers), First Math 
And Clues (multiple 
computers), Converting VIC 
And 64 Programs To PET, Atari 
Verify, Apple Bytechanger, VIC 
And 64 Escape Key, Banish Atari 
INPUT Statements, Mixing 
Graphics Modes On The 64, 
VICplot, VIC/64 Translations: 
Reading The Keyboard, Musical 
Atari Keyboard, VIC Display 
Messages. 

September 1983: Games That 
Teach, Caves Of lee, Diamond 
Drop, Mystery Spell, and Dots 

(multiple computers), VIC Pilot, 
Ultrasort (VIC, 64, PET), Easy 
Atari Page Flipping, Computer 
Aided Design On The TI, Rela­
tive Files On the VIC/64, Atari 
Fontbyter, TI Sprite Editor, All 
About Interrupts (multiple com­
puters), Cracking The 64 Kernal, 
Making Change On The Trmex/ 
Sinclair, Build Your Own Ran­
dom File Manager (multiple 
computers). 

October 1983: Computer Garnes 
By Phone, Coupon File (multi­
ple computers), Dragon Master 
And Moving Maze (multiple 
computers), Merging Programs 
From Commodore Disks, Atari 
Master Disk Directory, Sprites In 
TI Extended BASIC, Commo­
dore EXEC, Multicolor Atari 
Character Editor, High Speed 
Commodore Mazer, Apple 
Sounds, Extra Instructions (mul­
tiple computers), Commodore 
DOS Wedges, Invisible Disk Di­
rectory For VIC And 64. 

Back issues are $3 each or six 
for $15. Price includes freight in 
the US. Outside the US add $1 
per magazine ordered for 
surface postage, $4 per 
magazine for air mail postage. 
All back issues subject to 
availability. 

In the Continental US call 
TOLL FREE 800-334-0868 

(919-275-9809 in NO 
Or write to: 

COMPUTE! Back Issues 
P.O. Box 5406 
Greensboro, NC 27403 USA 

Prepayment required in US 

funds. 

MasterCard, VISA, and 

American Express accepted. 

NC residents add 4% sales tax. 
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A Beginner's Guide 

To Typing In Programs 


What Is A Program? 
A computer cannot perform any task by itself. 
Like a car without gas, a computer has potential, 
but without a program, it isn't going anywhere. 
Most of the progra m published in COMPUTE! are 
written in a computer language ca lled BASIC. 
BAS1C is easy to learn and is built into most com­
puters (on some computers, you have to purchase 
an optional BASIC cartridge). 

BASIC Programs 
Each month, COMPUTE! publishes programs for 
many machines. To start out, type in only pro­
grams written for your machine, .g., "TI Version" 
if you have a Tl-99/4. Later, wh n you gain ex­
perience with your computer's BASIC, you can 
try typing in and converting certain programs 
from one computer to yours. 

Computers can be picky. Unlike the English 
language, which is fu ll of ambiguitie , BASIC 
usually has only one "right way" of stating some­
~hing . Every letter, character, or number is signif­
icant. A common mistake is substituting a letter 
such as "O" for the numera l " O", a lowercase " I" 
for the numeral " l" , or an uppercase " 8" for the 
numeral "8". Also, you must enter all punctuation 
such as colons and commas just as they appear in 
the magazine. Spacing can be important. To be 
safe, type in the listings exactly a they appear. 

Brackets And Special Characters 
The exception to this typing rule is when you see 
the curv d bracket, such as" {DOW }". Any­
thing within a set of brackets is a special character 
or character that ca nnot easily b Ii ted on a print­
er. When ou come across such a special s tate­
ment, refer to the appropriate key for your com­
puter. For example, if you have an Atari, refer to 
the "Atari" section in "How to Type COMPUTE!'s 
Program " 

About DATA Statements 
Some programs contain a section or sections of 
DATA statements . These lines provide informa­
tion need d by the program . Som DATA ta te­
tT1ents contain actual program (ca lJed machine 
language); others contain gra phics codes. These 
lines are especially sensitive to errors . 

If a single number in any one DATA statement 
i mistyp d, your machine could "lock up," or 
"crash ." The keyboard, break k y, and RESET (or 
STOP) keys may all seem "dead," and the screen 

may go blank. Don't panic - no damage is done. 
To regain control, you have to turn off your com­
puter, then turn it back on . This will erase what­
ever program was in memory, so always SAVE a 
cop of your program b fore you RUN it. If your 
computer era he , you can LOAD th program 
and look for your mistake . 

Sometimes a mistyped DATA statement wi ll 
cau e an e rror message when the program is RUN. 
Th rror me sage may refe r to the program line 
that READs the data. The error is still in the DATA 
state111e11ts, though. 

Get To Know Your Machine 
You should fa miliarize your elf with your com­
puter before attempting to type in a program . 
Learn the statements you use to store and re trieve 
programs from tape or disk. You'll want to save a 
cop of your program, o that you won' t have to 
type it in eve ry time you want to use it. Learn to 
us your machine' s editing funct ions. How do 
you change a line if you made a mistake? You can 
always retype the line, but you at least need to 
know how to backspac . Do you know how to 
enter inverse video, low rcase, and control char­
acters? It's all explained in yo ur computer's 
manuals. 

A Quick Review 
1) Type in the program a line at a time, in order. 
Press RETURN or ENTER a t the end of each line. 
Use backspace or the back arrow to correct 
mistakes. 
2) Check the line you'v typed against the line in 
the magazine. You can check the entire program 
again if you ge t an enor when you RUN the 
progra m. 
3) Make sure you've entered statements in brac­
kets as the appropriate control key ( ee "How To 
Type COMPUTE!'s Progra ms" elsewhere in th 
magazin e.) 

We regret that we are no longer able to respond to 
i11dividual inquiries abou t programs, products, or 
services appearing i11 COMPUTE! due lo increas i11g 
publicatio11 activih;. On those i1Lfreque11t occasions 
when a pub/islied program contains a typo, the correc­
tio11 will appear 0 11 tile CAPUTE! page, usually witliin 
eight weeks. If you hnve specific questions about items 
or prograrns whicli you've een in COMPUTE!, please 

e11d them to Renders Feedback, P.O. Box 5406, 
Greensboro, NC 27403 . © 
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NEWS&PRODUCTS 


Terminal Emulator 
For VIC And 64 
Versaten11, a terminal emulator 
packag ~ for the VIC-20 and 
Com modore 64, is avai lable from 
Electrosharp Technologies. 

The program features UP­
LOAD, DOWNLOAD, PRINTER 
DUMP, SAVE, and CONVERT 
commands. Data can be SAVEd 
on tape or disk to reduce connect 
time . Data is s tored in a receive 
buffer which holds 36K on the 
Commodore 64 and up to 26K 
on th e VlC-20. 

The PROGRAM mode 
searches through the receive 
buffer for a program file a nd 
automatica lly converts it into 
program form ·o it ca n be SAVEd 
and RUN normally. 

Versaft'rn1 is avai lable on 
tape for $24 . 95 or di sk for 527. 95. 
The VIC version requires at least 
SK m mory ex pansion. 
Elect rvshnrp Tech nvlu,•ies 
7981 Sn ndnlwuvd Oriue 
Snntn Marin , CA 93455 
(805) 922-../095 

Atari Printer 
Interface 
Microbits has developed a printer 
interface that is compatible with 
all Ata ri computer and serves 
as a replacement for the Atari 
850 Inter face Module. 

The MPP-1150 Printer Inte r­
face, w hich connects to the com­
puter's e ria l bus and dai sy­
cha ins with other Atari peripher­
als, is compatible with all ex isting 
software . It includes a three-foot 
cable with a Centronics plug. 

The Micrvbits MPP-1150 Pnmllc/ 
Printer lnte1fnce is CUl/lpnti/lle with 111/ 
Atari CUl/lp11ters. 

The interface sells for $99.95. 
Micrubits Peripheral Products 
225 West Third St. 
Albany, OR 97321 
(.503) 967-9075 

On The Road With 
The Apple 
Columbia Software ha intro­
duced Roadsearcl1-P/11s, a compu­
terized road a tla s for the Apple II 
and Apple Il e computers. 

The program contains a 
data base of 406 citi es and road 
intersecti o ns and about 70,000 
miles of major highways 
throughout the United States 
and Canada. With the compan­
ion Rund I/lap Dcvelo1n11e11 t Sys tel/I, 
use rs can customize the data 
base with up to 50 additiona l 
cities a nd 100 additional road 
segments, including loGJI roads, 
favo rite shor tcut , a nd new 
destinatio ns . 

When run , the program 
determines a nd prints the 
shortes t practical rout between 
any cities in the data base. If 
desired, th e pr g ram can choose 
routes that avoid toll roads. 
Printed output from the program 

includes driving route, dis­
tances, travel times, and esti­
mated fuel usage. 

Raadsenrch-P/11s with the 
Randi/lap Develapllle11t Systell/ is 
available for $74. 95. A version 
wi thout the Randi/lap Develapl/le11t 
System is ava il able for $34. 95. 
Columbia Software 
P.O. Box 2235A 
5461 Marsh Hawk 
Col111//bia, MD 21045 
(30 1) 997-3100 

Joysticks For Atari, 
Commodore, Tl 
Coin Controls has developed the 
Competition Pro 3000 joys tick, a 
new ga me controller fo r Atari, 
Commodore, and TI computers . 

The Competition Pro 3000 
includes a trigger a top the joy­
s tick and a " fire-ba r" on the 
controller's base. The joys tick 
incorporates arcade-sty le, e ight­
way directional leaf switches, 

The Tl versiv11 of the Culllpd it ion Pro 
3000 joystick i11c/11des a11 arinpter fo r the 
TI-99!4A computer. 
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and is backed by a two-yea r 
wa rranty. 

Atari and Commodore mod­
els are available for $16. 95. The 
TI version is avai lable fo r $18. 95. 
Coin Controls, Inc. 
2609 Greenleaf Au. 
Elk Grove Village, IL 60007 
(800) 323-8174 

Pascal For The 64 

Zoom Pascnl 64, from Abacus 
Software, is a fa s t-running Pascal 
package for the Commodore 64. 

The program includes an 
editor to create, save, or modify 
Pascal source statements, a com­
piler to trans late source s tate­
ments into intermediate code, 
and a translator to tran la te the 
intermediate code into 6502 
machine language. 

The package, which sells for 
$39.95, a lso includ e ev ral 
sample programs. 

Other new progra ms avai l­
ab le from Abacus includ e: 
Chartpak-64, which allows con­
s truction of charts and g raphs in 
high-resolution grap hics without 
programming, $42. 95; Assembler/ 
Monitor 64, a utility fo r the de­
ve lopment of machine language 
progra ms, $32.95; CJnd Graphics 
Designer 64, w hich lets yo u de­
sign architectural, engineering, 
or arti stic graphics, $34 .95 . 
Abacus Software 
P.O. Box 7211 
Grand Rapids, Ml 495 10 

Grammar Tutorial 
For Apple And Atari 
English Grn111111ar is a program 
designed to teach the parts of 
speech to s tudents at any grade 
or age le\ el. The two-disk App le 
or Atari program, produced by 
T.H.E.S.I.S. , can create 
specialized exercises for use in a 
varie ty of settings. 

Drills on individual pa rts of 
speech, or any combination of 
parts of speech, are available. 
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The mat rial in the drill s is easi ly 
modifi ed to match the reading 
leve l of the s tudent . 

The program is availab le for 
$45 plus $3 for shipping and 
handling. 

Another new offering from 
T.H .E.S.I.S. is Weights and Meas­
ures, a two-program package for 
the Atari, designed fo r chi ldren 
ages 4 to 10. 

Weights teaches children 
how to read a sca le in pounds 
and ounces, and includes exe r­
cises for converting pound to 
ounces and ounces to pounds. 

Linear Measures t aches 
chjJdren how to measure with a 
ruler and how to make conver­
sions amo ng inches, fee t, and 
ya rd s. 

Weights and Measures i ava il ­
able for $20 on tape or $25 on 
disk. 
T. /-1. E.S. l. S. 
P.O. Box 147 
Garden City , Ml 48135 
(800) 354-0550 

Color Computer 
Games And 
Graphics 
Radio Shack has released two 
new ga mes and a disk g raphics 
package for the TRS-80 Color 
Computer. 

The ga mes, Color Baseball 
and Star Blaze, are both ava il able 
in Program Paks for computers 
with at leas t 16K. In Color 
Baseball , yo u can play a human 
opponent or the computer. Fea­
tures includ e user selectable 
batting averages, base stea ling, 
and control of all defensive 
playe rs. The game sell for 
$24.95. 

Sta r Bla:e is a space explora­
tion adven ture. The playe r mu st 
defend the 64 sectors of the 
galaxy aga inst a fleet of a liens. 
Star Blaze is avai lable for $19.95. 

Color Disk Graphics includes 
formats to plot vertica l or hori­
zonta l bar charts, pie charts, and 

line charts. Charts prod uced by 
the program ca n be saved on 
disk, displayed on either a hig h­
or low-resolution computer 
screen, or printed out on a dot­
ma trix printe r that has graphics 
capabilities. 

Color Disk Graphics sell s for 
$49.95. 
T1111rly Corporal ionmartio Shack 
1800 One T11nd11 Ce111L'r 
Fort Worth , TX 76W 2 

Tl Cartridge 
Software 
Texas Ins truments has released 
five new cartridge ga mes for th e 
TI-99/4A home computer. The 
ga mes se ll for $29.95 each and 
ca n be played from the keyboard, 
though some ga mes may per­
form better with joysticks. 

The ga mes a re: 
811rgerTi111e, a single-playe r 

chase ga me in w hich Pe ter Pep­
per has to avoid the nasty pickles 
and hot dogs. 

Treasure lslnnrl, in wh ich the 
player must ga the r treasure 
before ri s ing waters engulf the 
island . 

Return to Pirnl L' 's Isle , a Sco tt 
Ada ms ad venture with rn ul ti pie 
screens. 

Hopper, a ten-l evel chase 
game for one or two players. 
The action tal,es place in the 
cargo hold of an ocea n liner. 

Sly111oirls, a s ingle- playe r 
game in which ) ou contro l a 
sharpshooting cowboy who uses 
scanners and laser fireba lls to 
elimina te the a lien Slymoid s. 
Texas lnslrun1L'11 /s 
Consu 1J1er Re/at ions 
P.O. Box 53 
Lubbock, TX 79408 
(800)842-2737 

Thinking Game 
For Commodore 64 
Omnipot11s is a Commodore 64 
game in w hich the player as­
sumes the role of a computer 



We'll back you upl 

Apple owners Comm odore 64 ow ners 

T he Clone Mac hine ­ o w yo u can tak e control of your 
15-l I and backup software ea ~ ily . A complete use rs man ual 
comes with thi . package that allows: I and 2 dri\·e copy; 
im e~ ti gatc and back-up many "copy protected" di sks; \"icw 
and edit track / bl oc k; ca. y initia liza ti on; display and print 
directo ry conte nt ~ ; change program na mes; add, delete files 
with c, ingle key. tr okc~ ; \ Uppo rt s up to 4 drives. 

Special Offer s3995 

:'-i ibhles Away II (N~" lmpro\L·d \' ~ r , i o n C l - The single 
mo~ t re.,pectcd back up prog ram to date for Apple and 
Frank lin computer\. Purcha~cd by government agencies, 
wr itten abo ut in the . Y. Tim es . Science 83, Digita l 
Re tai ling and other publ ica tio n . Now revised with added 
pri nting co mpatabilitic\, enha nced ~cc t o r edi tin g and di sk 
data cardi. \ llb'>crip tion to nibble news a \·ailab lc too! (with 
back-up hint ~ and parameter -c111ngs). 

Special Offer 564 95 

,'fl> 
'My only 

copy 
gone!" 

Dealers & Distributors CALL (201) 838-9027 
Inquiries Invited 

m1cra 
~WllrE 1 

P.O . Box 113 
Pompton Plains . N .J . 

07444 

and the computer 21 ssumes the 
rol e of Profes or O rnnipotu s, the 
computer' s creator. 

The scena rio is thi s : The 
professor sent you out into the 
world to "compare and ca tego­
rize." You have re turned from 
your ta s k and the profe sor is 
questioning yo u about what yo u 
have observed. Your dialogue 
with the profes or introduces 
yo u to the basics of phi losophical 
thinking. 

The prog ram, produced by 
The Wizards, is avai lable on 
tape or di sk for $13.95. 

Also 21va ilable from The 
Wiza rd s is 21 compute r a ided 
ins truction progra m titled Course 
I: How to Mnke Good /11 vest111e11ts. 
The course covers mate rial tradi­
tiona ll y cove red in bu in ess 
schools, with ome pr21ctical 
s treet tech niqu e added in . The 
program, which comes with a 
75-page tex t, is available on ta pe 
for $39.95 o r dis k for $44 .95. 
The Wiznrds 
P.O. Box 7118 
Th e Wood/1711ds , TX 77387 

CALENDAR 

January 14-15, Northl and Mall, 
Sterling, IL. Fourth Annual 
Computer Fair. Sponsored by 
the Sauk Va ll ey Computer Club . 
For more information, cont21ct 
Vinus Wi ll iam , Rt . 1, Mil­
led geville, IL 61051. 

January 19-21, Pasadena 
Convention Center, 300 E. G reen 
St. , Pasaden a, CA. Da ta West. 
This compute r conference 21nd 
ex position wi ll offer CJ se ri es of 
workshop a nd seminars, a nd 
wi ll present a n arTCJY of compu ter 
hardw21re a nd software for per­
sona l and business use. Fo r more 
informatio n, contact li ff a nd 
Doug Mitchell , In fo rmation Proc­
essing Group, (213) 792-5111 . 

January 23- 25, Hacien da 
Resort Hotel and Casi no, Las 
Vegas, NV. Teaching Math With 
Microcomputers. Spa n ored by 
the National Council of Teachers 
of Math em atics. A two-day pro­

gram d esigned for in troducing 
m icrocom pute rs to teache rs a nd 
s upervi so rs of mathemati cs edu­
cation at the elementa ry, inte r­
mediate, and secondary schoo l 
level s. Semina r to pic include 
software , prog rammi ng, hard­
ware election, and compute r in 
the fu ture . For mo re inform<Jtio n, 
contact CTM Seminar Series, 
1906 Associa tion Dr. , Re to n, 
VA 22091, (703) 620-9840. 

i\Jew Prurlucl releases nre sell'Cfcrl from suh­
111issions for reasons o.f ti111e/i11c:.s, nuniln/1/c 
space, n11d general i11fcrl'sf to our rcaclas. lVl' 
rl'grcf tlrnt we nn' 1111n/Jlc lo se/crf 111/ llt'il' 

product sul1111issions for 11uhlirnlit111 . lfrtulcrs 
shou ld be nwnre that ll't ' 11rc:;1'11 f lien· some 
edited i•ersio11 of 111nterinl su/1111illcd /Jy 1•l'n ­
dors nnd nre unnble lo uo11clr for its ncrnrncy 
nf lime of p11blicntion . 

COMPUTE! wdco111cs 11oliccs o/ 1111­
co111i11g l'PL'11fs 1111d rcq11rsfs !'111/ Ilic 
sponsors send 17 short dcscriJll h111, IIicir 
11c1111c l711d p'1011c 1111111/lcr , l711d 1711 nddl"t':;s 
lo which i111L'rcs lcd renders 111171/ 1urilc fi1r 
Ju rt lier i 11j im1111 I io11. Plrnsr sc.11cl IHI/ ices 
al /msl tlirce 111011//is /Jcforc i/1cde1icof l'1c 
cuc11 /, to: Cl7lc11dl7r, P.O. Box 5-1()6, 
Grcl'llsl1oro, NC 27403. © 
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fLV 
Your 

Compu~ 

~ 
FLIGHT SIMULATOR GAMES 
Sky Pilot (SK VIC·20) 

Ru nway 20 (1 6K VIC-20) 
Runway 64 (Commodore 64) 
Cockpit 64 (Commodore 64) 

$18.00 
$25.00 
$18.00 
$25.00 

ADD $2°° FOR DISK VERSION 

10RP£DO!~ 
Submarine Ba le Games 

SK VIC-20 or Commodore 64 $25.00 

SUSIE SOFTWARE 
709 Wilshire Dr. Mt. Prospec . IL60056 

(312) 394-5165 

Crazy Conveyors ':•.P:. !"t:S ·r~ ·'-"''' ~ cc:~: · :::5 c.! ...~ Cr..... X:re 
U.: \., ... C<i· 0·1 . £: ' J :re.co:: c:., e · ~ · .,:; ac ... ·:JJ~ · ::C Cc:,....~ ....... " 

~~::r~£;5 1:;:er·~;;7~~~~i·~~ ;;..~: ~c~~;~ . ~:g.~·~ . C!,~f:~~ ;/:·:~ :;~ 
mJs: ·.~..·fr .:~.,.o :."Cl , "JIJ i.~e ·o 'ere::" 1 . ~·~·~ c• '-J.,.... :! . 
~·5 .,e ' 15' r-' , >u C.. 1· !fl,) SC'ttl1 " • M~r.> r.us J nf5 )J.J ,o, r 

Crazy Conveyors :. er'..- .1·'1,!'"c! t'".1 ..n1~ ::1 r 1.!'f:> ,u I :5 ' Di..l c:S 

~~:,~~~~~;n~r r~j~; ~~,. 1~:;..e(:~~Iv0~~~~;;~·~·~0~., '&:·~·er c'.~.: ~ 
:o ·•1\ ! ~e e~ s! OQ 5err~ns o· OJ ·a cn'1ri: ~ ric .·: crc::, .1 s r,,is1 ..:ru !r1J , 
IJsC1r'IJ!1na .1no 11\ Lu i t ~r;,irino Crazy Conveyors:, tn 1an11~ {OU r"d', rl.::\e 
to ccm;,etc !or .1 turn Sl)'T'e 01 trc n~n 1 !CJtu•es in iuot 
Crazy Conveyor Aclion - I ne 11e10 or oorxmen1s enco1Jnle1 1ne cr.:1~ 
cor.,•eyors :. 1rrina cul c~ s ono oe ts 1r;ey w11 be :. n1~ · ed a:ong o· s o:.ec 
10 a snd1t i; o.:rn Bu :. ;i en your s:eo 1i '•Oll cour. 1 cri .1co11tejcr 101 ) Our 
e oe } OU r1:ai o~ G1s.1m-0tn co,,~ ire r.on·.ei·o·s u"'~ ~ oer:teCJ •' rtu.J·"e 
rn• tiOn 
Scieen Creator - btW~<l \ C/u l q1•11 • ::11c; . !C1 l~t .l'tt:'•S ,me 1..st­
acc;1.or ..1! C·"- · ) 1{11 • 'r'Ut!! ~· unt n~L'C sc r(:'P.n\ C·1~ ~ .1r; o' 11 c .rs t·J1 
eac st~ ~· 't o· .ttH J scr€'t:'., rs .. 1 
Custom Characte1s in 11 r. Pc ft!'l l rn :n J'e us ·::1 :.u ·cr1 0-0:.- .::i 
.JCC£: 'S t ·e OOd' ro"..,j: 1 Ou r ,S rr.C'. 'lQ con .t: •./5 ~r.c :nn ... ~ .. ~ r) 
Mulb-Color Spntes 101 a . :s~ ~ '.; o· s.11· :·r TC. 1no ~ "H1c:: ' t:'5 
Three Part Harmony Muse ar.o a •.:· -:'.- c.· dC' ~n soJi.:s 
High Score History s.:: .:: :. ·11 1 J r...":Te~ v· ' ,) cfl: ..... ::--s 
ActJon Peluse r C.1:>t: , O'.J Cf '. c:n u'C-?1' ;: - c.~ ~' -· ..e-· .. ·:;~ 
Stan Play ;: .::r , s~'f"::'' ' ~ . : cr:eac.e 
Joy St1tk or Keyboaro c '"1 
r, achme Language ,,, .i·~~ ·: • ~ec 1-· r · ~· •... c• J;..'1 s ,!'"C ~, ....c 
e" ' S 
Pnce Only S29 95 - EAT YOUR HEART OUT JUMPMAN! 

BYTES and BITS (602) 942-1475 
524 E. Canterbury Ln. Send check or money order 

Phoenix AZ 85022 Add sz.oo for postage
• and handling. 

Commodore 64 Is a traderurk of Commodore Electronics Ltd. 

At last! 
QUALITY DUST COVERS 

Computer Covers : Atari 400. 600. 
800. t200. t400. t450; 


Tl 99 4A. Commodore 64. 

-- • VIC 20. Timex tOOO. 

~ ,.. . ' t500. 2068 Disk Drive 


0(\\~ ~~ · · Covers : Ata t1, Comma· 

c; dore 64. VIC-20, Percom. 


.... Rana. Casse tt e Covers ·
~ Commodore 64. VIC 20. T l. Atari . Texas 

Instruments . Cus1om ht1ed dust covers are hand sewn 
not glued, from brown lea1her ·l11ite Naugahyde ."v Seti 
bonded inner hner Forget about the cheap stat1c-f1lled 
plast ic covers and go w1th our uch lookmg, qualny dust 
covers for ma>umum protecuon . And 1f you 're not con· 
vinced this 1s 1he bes1 cover on the market , 1ust send it 
back and we 'll cheerfully refund your money . Dealer 
mau1r1es are invited . 

{ 

Please send me a custom fined dust cover for : 

Computer: 

Disk : Cassene: 

I am enclosing SB.95 ea . plus S1.50 for postage and han· 
dling . (Wisconsin res idents add 5% sales tax . Ship to: 

Name 

Address 

City State Zip 

560 N. 58th St. /14141 257-3562
Bytes & Pi0:tZS Wauwatosa , Wt 53213 

1983 TAX 
RETURN HELPER 

Fast and easy 

income tax preparation . 


For -n JOJO ana Schedules A.B C .D.E 

• 	Enter arid modliy dala on a screen copy o f ine 
fo 1m 

• 	Wor i... s like a sorcacl s t1ee1 all lhe lines 
allcctetJ by a c t1anqe are ins tantly updated 

• 	Form 10.1 0 and Sch Uu le A are autorna 1c.a1ly 
corcla eel 

• 	Pnce 1s tax d eductible. 
Cassell VIC 20 It KRA M) o r C64 523 

11MEX tOOO t 16K RAM I 51.! 
IM EX 2066 S t8 

Dis: IC 20 1 6K RA II or C64 $33 
;Ad ; t 50 S 6 H1 Ch c, MO or credll card 

KSOFT CO. 
845 WELLNER RD 
APERVILLE . IL 605.! 0 

13 2i 96t · 1250 

Dealer 1nau ir1es wefcome 

~ 
TAX HELPER1 

M 

Commodore 54 ·­
Tax HELPER 1.83 performs all 
ari thm etic for Form 1040 an d 
Schedules A. B. and G. Does not 
calcul11te ta x. Saves results to diskette . 
Diskette : $ 17.00 plus S1 .25 shipping . · 
Ta x HELPER 2.83 also does Schedules 
C. D. E. F. G. SE. and Wand Form 4562. 
Calculates tax. prints reports. and more. 
Diskette : $30.00plusS1.25 sh ipping . 

(M)agreeable software , inc. 

5925 Magnolia Lane • Plymouth. MN 55442 


(612) 559-1108 

HELFER is a trademar of f ~l\agreeab l e So ware Inc 
Commodore is a rademark ol Co modo1e Electronics ltd 

Solve 

3(x-5}-3x+7:2(x+4}-x-3?? 

You can after you've 

worked with the 

MathTutor Linear Equations 


A complete tutorial & practice 

Written by a college math 


teacher . Volume discounts. 

Atari 4001800, I BM·PC, C-64 

Min48K DiskorTape $39.95 


Mo. Res. add 5.5°/ tax

0 

RISING STAR 

SOFTWARE 


5732 Holmes KCMO 64110 
( i El-= x S! JaMsuo a41) 

Use the card 

1n the 


back of this 

magazine 

to order 


your 
COMPUTE! 


Books 


FREE CATALOG! 
J EWEL THI EF 
ADVENT URE GAME - t 19.95 

CAN YOU BREAK INTO THE CRYSTAL CITY 
MUSEUM ANO STEAL THE 'BLUE WA LLABY ' 
DI AMOND WI THOUT BEING CAUGHT? 

FO R • 	 YIC21 - REQ UIRES 8~ EXPAN DER 
ZX91 /Tl ME Xll ll - REQUIRE S 1 6~ 
COH "OOORE ,. t • 29.9~ ) 

KAYPRO II 1 0 29.9~ > 
ATARI 118 C t 29.9 ~ > 

ANDROIGJ 
STRATAGY GAME - t24.95 

RETREIVE THE S . S.R . FROM THE ALIEN 
ANDROIDS. SET PAS T INTE RCEPT ERS . 
DESTRO YE RS . ANO THEN GEORGE . 

FOR• 	 VI C2 1 - REQUIRES 16K EXPANDER 
ZX81 /T IMEXt811 - REQUIRES r& K 
COMMODORE 6' 

AVAILABLE ON CASSETTE OR DISK. 

ADO ti .II FOR EACH DISK ORDERED. 

CHECK OR MONEY ORDER IND C. 0.0. 1. 

FORIEBN ORDERS ADD 02 . 11 . 

ORDERS PROCESSED IN t-J DAYS . 


DEALER INQUIRIES INVITED. 
MORE PROGRAMS AVAILABLE. 

SEND FOR FREE CATALOG . 

CRY STAL MICROSOF T LTD. 
~fl""V"Th P.O. BOX 440852 

'1111'5fu1tQllillllJ, 11 HDU~j~~4 ~x .
Mlla~u-- e&alLitt.u 

http:30.00plusS1.25
http:acc;1.or


- END ANKWARD 
FUMBLI~G l 

·CUT COPYING TI ME ! 

-REDUCE ERRORS! 

-sr,VE VALUED 
MACAZ l !<OES I :\TACT! 

$ 3-l-.95 
?nSTPAID 

Calif. r esidents add 6 . 5 ax 
Can ada • Add S2 

Check o r Mon ey Or der {on 1y) 
Payab l e To : R&L PRO OUC1'S 

BOX 26 A 89 
LOS /\KC!::L!::S , C/\ 90026 

FREE CATALOG! 
HOME. EDUCATIONAL, AND 


BUSINESS SOFTWARE 

FOR THE VIC AND 64 


New Items... 

Letter Writer/ 64: Word 


processing, storage, printing. 

Tape $8.00 Disk $10.00 


Paycheck/ 64: FICA and 

Federal wi thho lding for payro ll. 


Tape $10.00 Disk $12.00 


Put Y< k with 
'fUdlllY ::.unwan: 11u111 

farthest fringe S.A. 
101 Highway Blvd. 
N. Pekin, IL 61554 

Use the card 

1n the 


back of this 

magazine 

to order 


your 
COMPUTE! 


Books 


ATARI' 
HOME SOFTWARE 

LISTIT 
A l tling cabi net tor your compu ter 

f rom ScrD-tcb ! 
Gets you r recipes ou t o f the closet ' 

•M'f :hicVl.-lf ,. 
A secret diary tor you r ··sweet 16.. 


D1s1' 01 Tape-16K S24.95 ea · $1 50 sh1pp1ng 


TO ORDER CALL 800-252-5385 

In NY · 800 - 252 - 8300 Ask for Op. 85 ~ 


For tree 1nfo rma11on writ e 
 ..-
9 Peters Path . E. SKT. . N .Y. 11733 
N Y Residents add app lic able sales tax 

Ask your dea ler fo r Homespun products 

Advertise your 
program or 

product here 
and reach 

hundreds of 
thousands of 

readers. 

.. 
I FREE CATALOG! I--------- .. 


Features Precision Tools and I I 
Equipment for Computers 

I I 
I I 
I I 
I I 
I I 
I I 
I Jensen's new catalog features hard-to· I 


find precision tools, tool kits, tool cases, 
I test equipment and computer acces­ I 

sories used by sophisticated hobbyists, 
I Iscientists, engineers, laboratories and 
government agencies. Call or write forI I 
your free copy today. 

I IJENSEN I7815S. 461hStreel 
Phoenix, AZ 85040... ________ _
I ITOOLS INC. (602) 968-6231 

~ 

..,_ PSI- W AR E 

M ACRO LIBRARY 


Ge n e r a t e ef f icient assemb l y 
l a n guage progr a ms ta s ter . Over 
100 mac ro routines to e q ua t e , 
a dd, s ubtl""act, mLil tJ P l!J , 
d 1v1do , I F , move , ABS , P OKE and 
P EEK 1 6 bit int eger v~ r1 ~ b t cs . 

S aves d obu991 n 9 t1me . Ea s 1 l u 
in cor p orat e d in to your progr ~ m. 

Sp~c 1f y cho i c e o f C-64 o r At ari 
ma cro~ . 

Di s k <£ 25 .00 

'f"SAFARI-T" 

An ex 1 t1ng a n d c h a Jl e n 9 1 n g 
9a me . S talk g aze l l es , avo 1 d th 
l 1on s , a l l t o a n i ma ti on and 
s ound . Sk 1 l l l evel s f rom Gra nn ~ 
to B19 Ga rn e Hu nter . For C-6 4 
w1th JOY S 'tlck . 

S p ec 1f!J Di s k or t ape $ 22 . 00 

M ACRO ASS E MB LER * 
- T CH N IC A L TIPS * 
Su ppl m nt s the C-64 ma c r o 
assemb l er ma nual . Go o d my s tery 
med 1c1ne . 

<£ 2 .00 

Pac k age p ri ce : Library + T i p~ + 
tSA F ARlt 

C-6 4 D 1 s k ~40. 00 

Sen d c h e c k or M. O. to P S I - WARE 

P O Ito>< 1161 P O Box 1 0 3 
Sa n F e rn 03 ndo L abr ador C tty 
CA 913 41 NFLD 
US A CC\ n adC\ A2V 2 K3 

CA r e s . ad d 6. 5% Tax 
Can. or d e r s add 2 0 Z 

VIC 20™/COMMODORE 64™ 

Investme nt Port1olio Manager - for the Commodo1e 54 .... ,m a1sk 
dove o· tape (ponte· oot1ona1) 1s menu oriven ana or 1C1es one sum· 
mary page ana nine detail oages Each oage can acceo nine emues 
of uo to S99.99 eacn Tne 01ogra can nano e o·m SS moll on Tne 
IP,, is ouick ano makes u easf 10 rac volati le assets sucn as s1oc "'s 
ano stoc oot1ons Tne summary oage 01sp1ays tne grana to:a1ano 
tne oer cent ot grano 101a tor eacn ol nine 1n~es1men1 ca1ego11es 
Pnce St• 95 

Disk Directory Manager - for tne IC 20 (16K mm e<O I or Com· 
modore s.: w11n 1540/ 41 01so; orive and 1525 printer Tne DOM is 
a handy utrhty wn1ch mpuls <Jirect ly from me d1r ec1or1es of 01s1<et· 
tes and sons up to 556 rec ords on the Commodore 64 ano uo to 
1D•7 records on the VIC 2D Each recoro conta ins tile name. hie 
me hie 1yoe and disk 10 ~ page torma11eo master director rs 
sen t 10 the p11n1er Tne DOM Is w1111en completely m last ano ell •· 
c1en1 machine language P11ce S19 95 

Ridge Runner - tor 1ne unexpanoed VIC 20 on Jape 01 01sk for­
rrut 100% macn1ne language Maneuver your mull1color U F 0 
througn a llelo of ohnkmg mines wn1le blasting spinning as1ero1os 
and various enemy ships w1tn laser fire. Fea tl.res include a 
ho11zonta lly scrolhng playhe . hr-resolu11on / mul 1colo1 graoh1cs 
excellent sounc . h1gn score . pause ouuon oonus ships ano e er 
1ncreasmg levels ol 011t1cully Joystick. required P«ce S 1 • 95 

BYTES and BITS (602) 942-1475 
524 E. Canterbury Ln. Pim• specify r.pe or disk 

Phoenix AZ 85022 Add S2.0D lor posi.go
' and handling 

VIC 20 and Commodore 64 11111 tndemllks of Commod0nt Eleclrorics Lill 



The Computer Case Company 
provides top quality cases to 
satisfy virtually every need of the 
microcomputer owner. Choose 
the original Comp-Case for com­
pact, light local transportation or 
the new Trav-1.rCase, which pro­
vides the ultimate in protection, for 
long distance transportation at a 
price you can afford and in a size 
which is easy to handle. Over 100 

,_..,coo/,igurations to choose from. 

~t:r: · iatt~x 1-800-848-7548 
; ·"' ,. " ~ ·:~. ~:~~' ,. • .· .. ..·., 

5650 Indial.i2Mo]1iid Court ·~ 
Columbus,:'Ol-I 4"3213 )·-. 

Av1lon Hill 
e1011gara tCP6 75 10 120 5(l 

B· l Bomoe1 1C11166 10!15 JO 
M 1C1 ... ay Ca!'T'P<1 1Qn 1C 111 66 
Nuke..,. ar 1Cl1 I 66 
ac 10128 00 

Corr c: i..t e· 
Fcc1:;au 1c ~ ·· 66 10 15 30 

;l'nc Lce tC 119 
Sloe., , ario 3orio !t <CJ 14 60 
- c 1 F" IC l 1( 60 t0 11525' 
Brod e rbun o 
Cf'loc l1 ' 1c1 rCT 127 
Sea i:o • 1CT 1 21 00 
Ser::;e!"'I ne 1CTJ 27 
Dav ie s M1o ni g ru "'ag 1c (0127 00 
;., E 27 00 
Commodore 
;;5,emt>ler 64 10) 16 90 
Logo 10) <7 
? ito !0) 47 
Pet Emulator 1011 6 9J 
Sc. reen ECl 1101 r0) 16 ~ 
Bonu' Pack ID Ci 16 90 
CP M ') Operat ing 

Sys1u 11 
Suoer Ei. ;:ia r cer VSP 
Eas '!' F 1n a ,..~e (1 51 
=: asy Ca1c 64 
Tne t.1 ana1;er 
Eas 1• Sc• pt 
Eas) Mad 6"­
Easy Soen 6 .t 
•,\ o re Na f91 e · .~ a, .. " t' :::1 1 

rl':l 10 Ba.s 1: ' '9 l~ 
orteio.S net.t.. · ... - ::~ } • llO 

Ea!; L85son Ea!; - - : - .. 
Mu.s ic Macrun e '6 

~ .:. 7CCce 1o r 11 er 
7cr -.. 1 2 3 0 1 29 50 
lri . ~n1or f Mgn" t C .:. J C<l 
;ia~r o u Cnoc ... 1o n1tnc D •J 
Ac.en Pa;ao1e o, 4J 
Acct.s i:iece111ac1e 0143 
Gc,.,c r a1 1. &ager 0 14.3 
Nevaoa Cooo l 0 14 90 
S1mo,.,5 Ba!1C. 10 11/ ~ 
Super EApanao1 1CT! 16 90 
W11arc o t Wor 1CTJ 21 50 

COMMODORE 64:- SOFTWARE 

Ge rl 1CT12 50 
$1,.!it:Je'"'C OO 10 129 ;o 
S!arc ·oss 10) 29 ;o 
Dead lone 29 ;o 
Pi.J'ac1c Des;,, 1CT! 74 95 
Dragon ·.s Den (CTI i 4 95 
Siar P<l...,cer (CTI 24 95 

Conlln•nl•I 
Tne Home Accoun tan t ;on 
FC \.1 tFor m Leller ) 76 6-t 
Creallve Soflware 
Oec1! 1on Malo.er 1CJ10 15 (0) 1J 511 
Househ uld 

F1na,1ce 1C\1J 50 IOI 16 90 

1-'0me Inventor> 
Loan Analyzer 
Moon Dusi 
µ .sire hl.l 
Tt a5 rran 
Sav'3 N ew Yo r i. 1 

01tuotl 
Mocmsnu ll le 
Pao Yan 
Genesis 
0 Riley 5 M ine 
Bruce Lee 

(1: commodore 

Commodore 64 

1541 Drak:0r1ve 


, 1530 Datasette 
1525 Printer 
1650 Automodern 
1701 Color Monitor 
1600Modem 
RS 232 Interface 
3 Port Expander 
6 Port Expander 
64 Prog. Ref . Gu ide 

219.95 
239.95 
61 .30 

21-4.75 
89.95 

239.95 
55.00 
57.80 
30.00 
75.00 
17.00 

emoJ e al Apnsa 1 101 27 

iCI 1015 10 113 511 Upper Reacnes or Aosr .:• 101•3 55 

1CJ 10 15 10 ) 13 50 C ur se ot Ra 1(J j .J 55 
1CT) 2J 65 Swo re at Rargoa 101 20 30 

IC Tl 23 65 .iun .pman !O C l 27 00 

!CT 23 € 5 Gateway 10 Ap~P"la 1 10127 
F 11 s1o p 10 CT J 27 
E ·Hl'f Arcace C a5!t:.! 27 

1D. Ci20'.l0 

1CT ~ 3 6!! 

Jur l prnan Jr 1C TI 27 
IC . 0 120 :.0 Hat Solhur• 


10 ) 27 00 
 Hf-:5 Mon 64 4Cl I 27 00 
IOI 20 JO T<Jrtl e Gra on1cs 11 1CT1 .:o 60 

u on Anaclo. al M u1an1C<1 -ne1s 1CT1 25 <5 
Time Money Ma n aper 1D1 51 00 

Dlskettet 
BASF 51/•' ' SSDD 2 pak 
BASF Soft Box (10) 
Joysticks 
Point master 
Pointmaster Pro 
Fire Control 
Wico Command Ctr!. 
Wlco " Boss " 
WicoRed Ball 

l3•l!§3•1 
Adam Computer System 
Ad.am Computer Module 

5.50 
23.80 1 

10.95 
18.55 
7.85 

19.50 
13.50 
20.75 

595.00 
~-00 

Tuma 1nd Ordering lnlorm• llon . 
To or01t c:.. 11 1. ~521.eies;.e •nd e.nd c1t1111edch9c:ka, moMy ordert or penonal chec::ll.1 fa llow 2 .,,.,.. , lo c- lw r ). or uM 
~ou r VISA , Mul• r Cua or Am1tlcan Eapr "-t . ln11d• T1au ca ll 1· &00-442-1!1717 . Include 12 for po1\.ge 1nd handllng . 
:c O.D order1•d0 S1.$0 / UPS Blu• Libel SJ. C•n.c!• S& , Othlf counlr l.. lnclud• 10 4 • for P&H All producl1 l.c.lo ry 
..al.a with ma nulK1ur1t ' 1 wunnty All r•lurn1 r9Qulr• A.A. If . Prlt-M 1ub)ecl to change without no!le. . Orde1 OMll. 
hO ura . Mon--Fr l &-s . S.1 ~1 CST 

Oinr1 Ca •c 10 ) 58 25 
Svn! esounCl b.t iOJ25 50 
,~l u 1 1 1 p J an 78 
t-'es \ ". r11e1 6.! 1C T130 .:5 
G· c r 1..nner tCT 120 
eenp Soa:e Re!..:.Je tD J::l .: ~ 

Mic ro Prou 
~10 .c :) ' tne J"' ., ;; e 0 110 80 
._ e1 c..a! .t. ce t0 ) 20 80 
S11rr1 e;n Lin• 
F'OQ er !O C. 1 J 65 
t.e .... JaNt' r 8.l-.e1 10 ) 20 JI) 
$..:Imm., l•Q 11001 101 80 
T"lr esno1 10121 80 
Li.. "la1 Leeper t0 12l 80 
E ·.: Qs1 !or Tires 0 115 
0 1• s\',•eJ. 10 121 go 
Le.; rn( r"' I/: Leecer ro , 21 
Sil 1u1 Sohware 
Tu rmoil 10 1'17 00 
Snake By1e 10 127 00 
SQu1.sr. 'Em 1 0 1 :.>36~ 
Rep1on 10 127 00 
Bla Cle · B lackp('l()l t 10 121 00 
Ty;:P. A11ac,._ 10 127 00 
Sp innaker 
~ace Ma~e· 10 11J 65 
~ ey D10dle 0100 e 10 120 J(l 

..:. 1"1C e rcom p jOI 20 30 
Snooper - roccs 1 10 127 
Frac11cn Fe,e1 10! 23 65 
t. r-,\! • r'I~ -,, .r'l ,0'.!7 
Syn1p1e 
P1 .:.t:oca . ;:sf' •O Ci 23 70 
~rar i.15 10 Cl ?J 70 
6 1 .. e t.la • 10 CJ ?l 70 
S '.ut1oglc Slmul1!1 on1 
Cor11oa1 Leaoe · 10 1 ?9 
Kn .~rits ot n e Desert ID J29 
Timeworlo.1 
Duni;eons 01 .t.. 1cec:ra 

Ora:;Of'"S 10Ci1 10 
110-ioc rs c;1 1tie LO:st 

l r:i mo 1D C119 10 
\ ". a l! S1r ecr 10 Cl 19 10 
t.ll one , rv'.a nagcr (0 Cl I 10 
E1ectron1c Cneci.. boo k tD Cl 19 10 
Word Pro J • F5 00 

ATARI, APPLE, VIC 20, T.l.,SOFTWARE LISTS AVAILABLE Sj®Q<J\!Jlr:JfJ@ P.O. BOX 2511 
For addlllonal lnformallon .nd to order, call Toll frH: W~\1~1"e~~~ ~~vtl~:i LONGVIEW, TX.Outside Texas Inside Texas 

~ !llJ IE 756061-800-527-8698 1-80~2-8717 

http:Ci20'.l0


This up-to-date Second Edition contains: 
• 	 Over 1,670 pages of revised, expanded, and updated text 
• 	 550 articles on virtually every aspect of the computer sciences 
• 	 Written by 301 distinguished authorities 
• 	 Profusely illustrated with over 500 photos, an~ over 250 


diagrams, graphs and charts 


AN s97so VALUE 

4 Good Reasons to Join 
I. The Finest Books. Of the hundreds ol books sub ­
mitted to us each year. only the very finest are 
selected and offered. Moreover. our books are 
always of equal quality to publishers editions. 
never economy editions . 
2. Big Savings. In add1t1on to getting the ENCYCLO­
PEDIA OF COMPUTER SCIENCE AND ENGINEERING 

I ndispensable to consultants, business peo­
ple, data processing professionals, and en­
thusiasts, the ENCYCLOPEDIA OF COM­

PUTER SCIENCE AND ENGINEERING is a 
veritable data base of informal ion on: 

·Hardware 

· Software 

• Programming languages 

• Artificial intelligence 

· Computer applicat ions 

• Personal computing 

and much more! · 


The Encyclopedia is organized to make find ­
ing and using its wealth of information an ease. 
Articles are alphabetically arranged and are 
cross-referenced to related articles and to spe­
cific subject matter. The clear and expanded 
appendices include abbreviations, acronyms. 
special notation and terminology. as well as nu­

merical tables. the mainstay of applied technolo­
gies. A complete 5.000-term index contains ref­
erences to sub-categories , doubles as a 
computer science dictionary. and is an invalu ­
able tool for locating specific information. 

Praise For the First Edition: 
Called "Impressive ... comprehensive . . . well 
done" by Datamation, and " ... a real treasure 
cache" by Business Management. the new Sec­
ond Edition promises to eclipse Computer Man­
agement's statement on the original of "There 
isn't another book like it." Send for your free 
10-day trial. 

The Library of Computer and Information 
Sciences is the oldest and largest book club 
especially designed for the computer profes­
sional. In the incredibly fast-moving world of 
data processing. where up-to-date knowledge 
is essential, we make it easy for you to keep 
totally informed on all areas of the information 
sciences. In addition. books are offered at dis­
counts up to 30% off the publishers prices. 
Begin enjoying the club's benefits today! 

for $2 .95 . when you 101n. you keep saving 
substantially- up lo 30% and occasionally even 
more. (For example. your total savings as a trial 
member- including this introductory o1ter-can 
easily be over so•"·That's like gelling every other 
book lreel). 
3. Bonus Books. Also . you will immediately become 
eligible lo part1c1pate in our Bonus Book Plan. with 
savings up to 70% olf the publishers· prices. 

4. Convenient Service. Al 3-4 week intervals (16 times 
per year) you will rece ive the Book Club News. 
describing the Main Selection and Alternate Selec ­
llDns. together with a dated reply card . II you want 
the Main Selection do nothing and 11 will be sent 10 
you au_1omat1cally. II you pr eler another selecllon. or 
no book at all. simply indicate your choice on the 
card. and return 11 by the date specified . You wall 
have at least 10 days to decade. II. because of late 
mail del ivery ol the News.you should receive a book 
you do not wan t. we guarantee return postage. 
If the reply card has been removed. please write to: 

The Library of Computer 
and Information Sciences 
Dept. 7-CH4 Riverside. N.J. 08075 to obtain 
membership information and an application. 

Compute 1/84 
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"='-~====================:=J 
TERMINA LS 


910 5 559 00 

912 S6B9 00 

920 $7 39 .00 

925 $719 00 

950 $929 00 

970 S1 0 6 9 00 


COMPUT E RS 

BOCA . $ 1099 .00 

B02 . $ 2699 .00 

B03 . $1 949 .00 

802H $4695 00 

B06120 $4999 .00 

8 16 40 591 99 .00 
1602 5 3399 00 
1603 C All 

MODEMS 
HA V E S 

Smar1 S 2 19 00 
Sman 1200 (1200 Saud i S509 .00 
Chro nograoh s 199 00 
M1 cro modcm 100 SJ 09 00 
M 1c r o modem II 5 279 00 
M 1c romode m 11 (w tlh rerm ) S299 00 
Sma n Com 11 5 99 00 
Sm art 1 :woe S4 69 00 

NOV A T IO N 
J Ca i S l 19 .00 
Cal s 144 .00 
D·Ca1 51 59 .00 
103 Sman Car s 189 00 
Apple Ca l I I 527 9 00 
103 212 Smart Ca l $4 39 00 
2 12 Appl e Car II S609 00 
App le C::i111 2 1 2 Upgrade 5 309 00 

ANCHOR 
M ari.. I (RS·232 ) 57 9 00 
M ark II (Ata nl S79 00 
M a1h Ill fT I 99 1 S I09 00 
M ar k IV fC B M PE TJ s 125 00 
M a rk V !Osborne) 59 5 00 
M aril. VI l lBM · PC ) SI 79 00 
M an.. VII (Au t0 An s1Auto Dial) SI 19 00 
Mar).. VIII S269 00 
TRS ·BO Col o r Comput er 59 9 00 
9 Vo ll P o we1 Supp ly S9 00 

ZE N ITH 
ZT1 Terminal 5 369 00 

HEWLETT 
PACKARD 

"'L~noI ~ {:,. 

HP 75 . . . . . . . .. .... 5749 .00 
HP 4 1C ...... . .. 5 149.00 
HP 4 1 C V ....... .. ... . 5 2 0 9 .00 
HP 4 1CX . . . .. ..... 5 259 .00 
HP 1 OC ......... . 552 .00 
HP 1 1 C ...... . .. . ........... 5 69 .00 
HP 12C ...... .......... ..... 5 92 .00 
HP 15C ............ . ... ..... 5 92 .00 
HP 1 6C ........ . .... . .... 592 .00 

Fo r HP 41 / 4 1CV 
H PIL M odu le . . $ 99 .0 0 
HPIL Cas!.ct l e or Pon t e r . ... S359 00 

...... • .. 5 144 .0 0 

ll E · 1 s 1369 .00 
ll E· 2 51649 .00 
ll E·3 5 2399 .00 
llE ·4 S3 I 99 00 
PC · E . 51579 .00 
PC· I S2399 .00 
PC ·2 S2799 .00 
PC· XL . SJ599 00 
1620 ... S3 5 99 .00 
1630 . S5499 00 
1640 S6499 .00 
Cyma So ft wa re .. CALL 

MONITORS 
AMO EK 


300G s 149 00 

JOOA SI 59 00 

3 10A $169 00 

Color I 5 279 00 

C olo r I I S399 00 

Colo r I ll S349 00 

Colo r IV S999 00 


US 1 
P1 1 9 G S99 00 
P1 2 12 G S l 19 00 
P1 3 12 A s 14 9 .00 
P1 4 g · A 51 39 00 
1400 Co lo r 5 299 .00 

Z E N ITH 
ZVM 122A . . S1 09 00 
ZVM 12 3G S99 .00 

BMC 
12 · Green SB5 .00 
9 19 1 AU 13 · Color S249 .00 

TA XAN 
12 N Green . 5129 .00 
12 A A mber 51 39 00 
12 RGB I . 5299 .00 

NEC
J B 1 260 . ... S 119 .00 
J B 1201 .. Sl49 .00 
JB 1205 .. S169 .00 
J C 1215 5299 00 
J C 1216 . 542900 
J C 1203 . , $46 9 .00 

GORILLA 

12 .. Amber S95 .00 
1 2 .. G re t>n 5 B9 .QO 

- PC- 1500A 

SHARP p~~~;OA 
$89 

POCK ET COMPUTE RS 

C E· 12 5 P ri nter/ C ass . In t .... S 129.00 

CE·1 SO Color Pnnt .1Cas.s. ln l. . .. S 172.00 

CE· 155 BK RAM ... .. .. ....... $ 9 4 .0 0 

C E-16 1 16 K RAM .... .. S 1J5 .00 

CE· SOO ROM L1b,a ry . .. e ac h S39 .0 0 

T e x as Instrum e n ts 


Tl-40 . . . . . . . .. .. $209 


CALL FOR PRICING ON 

TIMEX SINCLAIR 1000 
16K M ern o ry . 
2040 Pr in t er 
Vu·Calc 

N E C 3 550 Pf"'1nt c f"' • . . . $1799 

P E RCOM/TANOON 

OR IVES 


5 11• ·· 320K Flo p py .. 5 2 4 9 .00 
5 M eg H a rd w / Con l roller .. SI 399 .00 
10 M cg H a rdw/ Contro ller .. S1699.00 
15 M og Hard w / Con1 1oller .. 5 2095 .00 
20 M eg H ard w / Controller .. 5 2 399 .00 

AMOEK 
3 10 A A m b er M o nitor .. . 5 169 .00 
OXY 100 Plotte r . . .. S 599 .00 
Co lo r II .. . . 5 399 .00 

AST RESEARCH , INC. 
S rx Pak P lu s ... lrom .. .. . 5279 .00 
Combo Pl u s ll ... fr o m ... $279.00 
M ega Pl u s ... from ...... . 5 3 09 .00 
110 Plus 11. .. fr om ... .... S I 3 9 .00 

GUAORAM 
O ua d lr n k ..... .. .. .. ... . S549 .00 
O uad b o ard ...as low as... 5 309 .00 
Q uad 512 Plus... aslow as...5259 .00 
O u a d color ...aslow as . .. $2 19 .00 
C hronograph . .. ....... ... S B9 .00 

Parallel Interface Board . .. 589 .00 
64K RA M Chr p s Krl ...... 5 69 .00 

M I CRO PRO 
w o rd St ar M a11 M e rge $369.00 
lnlo S1 a r 5 299 00 
Spe ll Siar S 159 00 
Call Sta r S I 59 00 

MICROSTU F 
Cro ss1a11o. S l 29 .00 

M I CROSO F T 
M ult1plan S 17 9 .0 0 

ASHTON -TAT E 
O·Base II S4 19 00 

I U S 
EasyW11ter II $ 2 19 .0 0 
EasySpeller $1 1 9 .00 
EasyFiler $239 .0 0 

CONTIN E NTAL S O FTWA R E 

1SI ~lass M a1l ' ~ o rm Leiter $7 9 .00 
The Ho me Accounta n l Plus $ 99 .00 

S YNAPS E 

Fiie M ana9e1 5 89 .00 


L OTUS 

123 $329.00 


P F S 

A PP L E •BM 

F11c 5 79 .00 5 8 9 .00 
Reoon 5 79 .00 57 9 .00 
G 1aph 579 .00 S89 .00 
W P IC SB9 .00 

K RAF T 
I BM Joysllclo. S SS 00 
I B M Paddle s S39 00 

P RO FESSI ONAL S O FTWAR E 

PC Pl u s W ord Proc ess 1119 5299 .00 

KO A LA 
Koala Pad 
Applo . ... .... SBS .0 0 
IB M . ... .... 59 5 .00 
Atao .... .... . .. S75 .00 
C BM 6 4 ..... . ....... S 7 5 .00 


PAP E R S UPPLIES 

MB C·SSOPC .. 
MBC ·SSSPC 
MB C 1 100 . S IS99 .00 
M SC 1 150 $ 2099 .00 
MBC 1200 . 5 1999 00 
MBC 1250 $2399 00 
FOO J 200· 3201<. Ot1vc 5 399 00 
FOO 6400 ·6 4K 011v u $<1 99 00 
PR 5500 Pr 1n 1er 5699 00 

PRINTERS 
E P S ON 

MXBO FT. MX1 00 . RXBO 
FXBO FX100 CALL 

O K IOATA 
B2 . B3 Bd 92 93 CALL 

S T AR 
De lta 10 . .... . 5559 .00 
Gem1n1 10X ....... .. S299 .00 
Gemini P l 5 . ........ .. . .... 5449 .00 
Se11al Board .. . ............ 57 5 .00 

SM IT H CORONA 
TP· 2 54 69 00 
Trac 1or Feed S 119 00 

C . IT OH 
G ordla S209 00 
Pr o wr11er 05 10P 5379 00 
Prowr 11er 1550 P 5689 00 
S1a rw111 er F I 0 ·4 0P S 11 4 9 00 
P11n1mas1er F10·55P $154 9 .00 
Tracto r Feed . S 199 00 

OAISYWRITE R 
2000 Le tter Q ua l i ty .. .... . St 049 .00 

2500 . N EW C ALL 
T1ac 1or Foe d S 1 09 00 

O I A B LO 
620 . S94 9 .00 
630 .. $ 174 9 .00 

IC S 
Call l or ALL Con l 1g ura1 1ons on 


IDS PR ISM PRINTERS 


NE C 

8023 AN S399 .00 

B025 S729 .00 

3510 51449 .00 

3530 $1499 00 

3550 s I 799 .00 

771 0 7730 Sl 949 00 


BMC 

401 Leite r Qual i t y ... . . .. S699 .00 

BX ·BO Doi M alr u .... . .. S2 59 .0 0 


COM R E X 

Comw11ter II Parallel Punter .. . 55 49 .0 0 


MANN BE MAN TALL Y 
S p111 t 60 ...... .. . .... 5 3 19 .00 

MT· l60 L .. . . . ...... . ...... . . SS B9 .00 

MT· I BOL ..... ... ......... .. . $829 .00 

TRANSTAR ..... . ........ .. . . .. . C AL L 

TOSH IBA .. ...... . .............. CALL 

CA B L ES & CO N N E C TI ON S 

Ata11 to Parallel 5 29 .00 
Ata11 lo Ser i a l 529 00 
App le to Parall el 569 00 
App le 10 Pa ra llel Graphi cs . 599 00 
Apple 10 Sc11a1 $89 00 
IB M to Pa ral lel 5 35 00 
IBM to Serial $ 29 .00 
Parallel 10 Paralle l. $29 .00 
Seria l 10 Se1131 5 29 .00 
Grapple r Plu s 51 29 .00 
PKASO . 5 I 39 00 

.. S29 .00 
. $79 00 

http:52399.00
http:52095.00
http:S1699.00
http:S6499.00
http:S3599.00
http:S2799.00
http:S2399.00
http:51579.00
http:51649.00


C OLOR C O MPUTE R S 
ACE 1000 , ACE 1200. AC E 12000MS. 
AC E 11 00 PRO PAC K: ACE 1000 . AC E 
1 O Or1ve & Controll e r . 80 Col umn C a rd , CA L L ON 
AC ECa l c & A CE Wri te J.. . . . ..... CAL L Ex e cutiv e 64 P orto b le 
APPLE lie STARTER PACK 

1520 Colo r Pr1n 1e r/ Plo"e r 5 1 6 9 .00
64K Apple l i e . Disk Onve and Contro ller, 

15 2 5 80 Column Pri n te r S 219 .00 ATARI SOOXL. $1498 0 C o l um n C a rd & Mon i to r Ill. .. 
1530 Oa1ase 1te S69 00C OMPLETE .... ..... .... .. $ 15 99 .00 

1541 Single Oit. k Drive S2 4 9 00 ATARI BOOXL. $269

MICRO-SCI 1600 VIC M oaem S59 00 
A ppia & Fr a nklin 1650 AO A A M o d em S89 00 ATARI 1 200XL .......... CALL
A2 .................... .... ... S2 19.0 0 
 1702 1.1 Co l o r M on11o r S 24 9 00 

A40 ......... . ................ S299 .00 
 Pel 64 S569 0 0 
A70 ................. S319 .00 
 Pe t 4032 S 599 00 ATARl400 	 CALL 
C 2 Con trolle r . S 79 .00 C BM 8032 S599 00 
C4 7 Con troller S89 .00 Su pe r Pet S999 00 ATARI BOO 	 CALLRAN A 8 1 28 ·80 s 769 00 
E l •l e I ( Ap p lc1F ranld1nl S 2 79 .00 203 1 s 2q9 oo 

1010 Prog ram Reco 1oer 5 74 00El1 1e I I ! Apple F rank l1n 1 S 319.00 
8050 5 9 4 9 00 1020 40Col Pr1nter ' Pl0Mer 5 249 00Eli te 111 (A pple Frankli n ) S5 6 9 .00 [~EFHJUM I8250 $ 11 99 00 1025 80 Col Pn n l e r 5 4 4 9 00VI S ICO R P 
9060 5 1999 00 1027 Lou e r Ouat1 ty Pnnler 5 299 00 AT 8 8 ·S1 .................. . $ 329 .0 0 
FOR AP PLE . IB M & FR AN KLI N 9090 $ 2 199 0 0 1050 D i sk On ve 5 3 79 .0 0 AT 88·A2 .................... $ 269 .00
V1s 1de• . s 189.00 4023 S 3 79 00 1030 D irect Conn ec t M o d e m CAL L AT 8 8 ·S 2 .. .. . .. .. .. . .. ... $5 6 9 .0 0 V1s 111 1c . s 189 .00 6 400 $ 1399 00 C X30 Pa ddles S I 2 .00 AT 88·5 1 PD ............... $469 .0 0 
V1 s 1plot S 159.00 6 4K Upgr ad e S269 00 C X4 0 Joyst ick $ 8 .00 AT 8 B·DDA .......... ...... .. $145 .00
V 1s1 1er m . 5 89 .00 Spell M as ter 5 149 .00 CX 42 Re m e l e J oys 11c k CA LL RFD 40 ·St ... ... $449 .00 V1s11r end Pio! ... 522 9 .00 Z ·Ram S54 9 00 CX77 To u ch Ta b le ! 5 6 9 00 RFD 4 0 ·A1 ........... .. .... . $ 2 79 .00
V1 s1 Sche d ulc 5 229 .00 S iiicon O ff ice s 7 4 9 00 CX80 Tra ti.. Ball 5 4 9 00 RFD 40·S 2 ...... ............ $ 729.00
Ocs~too Plan s 189 .00 Th e M anage r S209 00 exes K eypad 5 105 oo RFD 4 4 ·S1 .. ............... $539 .00
V1s 1ca1c 4 ( IBM 1 . 5 16 9 00 
Sofl Ro m s 129 00 CX418 H ome M a n ager 5 69 00V1s1 c alc Advanced I le 5309 .00 RFD 4 4 ·S 2 ....... . .... ..... $ 869 .0 0 

J +nsam C ALL CX488 Communica to r II 5 229 00St re ich Cale 5 89 .00 TX 9 9 · S 1 ( Texa s Inst. I .... 5 279 .0 0 C a l c Ro5ull 6 4 s 139 00 KX 7098 A1 a11 Accoun ta nl 5 2 09 .00V1s1co rp puces lo r IBM may vary shg hlly. RANA 
Cod e W r1te r 6 4 .. . 5 75 00 K X7 10 1 Enter1 a1 n er 56 9 00L .JK 1000 At a r i Disk 011ve 5 3 19 .00 

Letter Pcll ec 1 Apple S 10 9 00 V1s1Calc ...• .... ...... s 169.00 KX 7 102 Arcade C h a m p 5 75 .00 T RA X 

Da ta Pe ric e! A pple .. 5 75 00 
 AT·D 2 .. . .... . CALL 

PRO FES SIONAL 
AX LON ALIE NS O FTWAR EA ppl e Frankltn 128K Ram S 299 .00 Ala ri Vo ice Bo a 51 19 00 FLOPPY OISKSW o rd Pro 2 Plus s 159 00Ap ple F ranklin Ra m Dis k . S729 .00 Ap ple Vo ice Bo a 5 149 00 MAXELLW ord Pro 3 Plus S 189 .0 0 MPC 

M 0 · 1W o rd Pro 4 P lu s $ 279 0 0 Bubd1sk ( 128K N o n Vo hlareJ 5649.00 M E MOR Y B OAR OS MD·2 W o rd Pro 5 Pl us S2 79 00 
A1.l o n 3 2K Ra m S59 00W IC O FD· 118 I ln l o Pro 5179 .0 0 
Ax io n 4 8 K Ram .. $99 .00 FD·2 f8 . OS DO IJ oys11ck 5 2 1 .95 Ad m1n1s 1ra t o r 5 399 0 0 
Axio n 12 8K Ram 5 299 .00 

Po wer .. $79 .0 0 Fa m o u s Red Ball 5 2 3 .95 ELE P H AN Tl ntec 3 2 K B oa rd . $59 .00
Po w e r G o o . 5 2 1.9 5 W o rd Pro 64 Pl u s . .. . .. S6 5 .0 0 5 ' . ·ss so lnt ec 48K Boa rd . 585 .00Thr ee· W il y De lu xe . 5 22 .95 5 ' .. SS DD l ntec 6 4 K Boa rd (4 00 o nly) . 599 .00CARO COAla n/V IC Trackb al l 5 34 .95 5 '. ' OS DD 

l nlec Rea l Time C loc k S3 9 0 0 f or VIC 2 0 / 64Apple Tr ,1c kba ll S59 95 V ERBA TU MLlgh l Pen S32 .00 O ISK & C ART H O LOE R S KRAFT 5'. SS DDCasse tt e Inter l ace 5 29 00A1 ar1 S in gle Fire S1 3 00 F l!p ·n · F1 le 10 5 4 00 5'. OS DD Pa ra ll el Pnn te t ln101face S69 00Al an S w i tc h H11ter S16 .0 0 Fllp ·n ·Fdc 50 $ 19 00 H E AO3 S lot Ex pans ln1e rtace (20) S32 .00Ap p le J oys11ck 544 .00 F 11 p ·n ·F1l e 400/ 800 Ca r1 $ 19 .0 0 Di sk Head C leaner6 S101Expa n s Inte rface 1201 S79 .00Ap p le Pa d d les S39 00 

C . M.O. TOP BO 

A PPLE / F R A N K LIN C B M 64 	 ATAR I 

1. W o rd Pro 64 . . 565 .00 	 2 1 C rush Crumble & C h o mp,1 C hopldl cr 5 27 .0 0 	 1. Do nke y Ko n g . 539 .00 
2 . Ju m pm a n . . .... 529 .00 	 22 W ayou t2 . B an k St re e l W 111e 1 5 55 .00 	 2 . Zauon ... .. . 529 .00 
3 . Go •l 120/ 6 4 1 ....... ..... 5 14 .95 	 23 Z o rk II
3 . P FS: File 5 89 .00 	 3 . E . T . Phon e H o m e .•..... 5 39 .0 0 
4 . M 1c ro s p ec Da l a B a se 64 .. 5 69 .00 	 2 4 . V1s1c alc4 . V1s1ca l c ... 517 9 .00 	 4 . Mino r 2049e r . . 5 3 5 .0 0 
5 . Logo 64 .. . ...... $39 .00 	 25 Atari Wr 11erS. Ho m e Ac cou n ta nt . . . . $ 55.00 	 5 . 0 1g Dug ... . 5 3 3 .00 
6 . M 1c rosp ec G e n . Ledger 64 ... 57 9 .006 . Z auon .. . ... 5 29 .0 0 	 6 . Cho p ll ft er ... .. . . 5 29 .0 0 26 Three L 111 1e Pigs 
7 . Zork 11 1. . • $ 29 .0 0 2 7 . Upper Reac h esol Ap sh a1. 51 6 .00 

8 V 1s1 l lle . . . s 189 .0 0 8 . Canyo n C llmbe r ... . 5 25 .0 0 
7 . M os t Am a t1ng Th in g . . ... 5 2 8 .00 	 7 . Do nkey Kong . J r .. . 5 3 9 .0 0 

8 . Frogge r (64 J 523 .00 28 S tarbo w l Foo lba ll . $ 2 4 .95 
9 Fa1ho m s 4 0 s 19 .00 9 . S n o ope r T roops ~2 •. 5 3 4 .0 0 9 . Q ui c k Bro wn Fo a (2 0 /64 1 .. . 549 .00 2 9 Orelb5 5 26 .00 
10 Oe &d ll ne 5 3 5 .00 10 W ord Wu:a rd •.• 5 5 9 .0010 Shamus 5 29 .00 30 Pro t ec t o r $3 4 .00 
11 PFS . Repo rt 5 89.00 11 . Picni c Pa ra no i a . . 534 .00 3 1 Frogg e r .S 25 .0 0 11 . Oead ll n c .... S29 .00 
12 . Zork 11 1 • • • • 5 29 .0 0 12 . A ssem bl e r 6 4 .. 514 .95 12 . J umpman ... . 5 29 .00 3 2 L unar L eeper 524 .0 0 
13. Fro g g e r • . . • . $ 24 .00 13 . Z o rk II .... S2 9 .00 	 33 W i za rd o f W o 1 5 3 4 .0013 . Sha m us . .. $ 34 .00 
14 . Face maktH ... 14 . 3 · 0 M an . .. 514 .00 	 34 1'(1nderc o m p 5 2 1 .0014 . Le tt er Pe rl e c 1.... . 5 10 9 .00 
15. Sno o pe r Ttoo p s i: 1 .. 15 . Pro te c t or . ... S32 .00 15. Fif e M anager 800 ...... 569 .00 35 . Mo on S h u tt l e . $2 2 .00 
16. De ll a D ra w i ng 16. S tarc ross . .. . S2 9 .00 16 . Prep p 1e ........... .. . . ... 5 2 4 .00 3 6 H o me Account an1 SSS .DO 

17 	 C a si le W o ll e n s t 1ne.. t 7 . Easy Ma ll 64 • . .. S14 .9 5 3 7 Templ e of Ap s ha1 . S-29 .00 

Wa yo ut 18 Grave Ro bber 38 S p ell W u:ard 5 39 .00 
1 7 . A sl r o Chase . . . . . . . . . 52 5 .00 
18 . B lade / Black H ol e .. 

Ca n yo n C limber 19 . W a ll Sttec t 19 . 39 ., $ 26 .00 
B&nd1l s 20 



HAPPY WINS THE RACE WITH WARP DRIVE SPEED! 


HAPPY 8~ 0 ENHANCEMENT 
• The only change needed to run all WARP DRIVE software 
• Plug in P.C. board requires no permanent modifications 0 

• Proven reliable in thousands of installat ions. reduces disk drive wear 
• Comes completely assembled and tested. just plug in and use 
• Full one year parts and labor guarantee, compatible with existi ng software 
• High quality printed circuit board wi th gold connectors 

NO ONE ELSE HAS THIS PERFORMANCE 

Unenhanced whole disk (ATARI rev B format) read time: 11 2 seconds 

Unenhanced whole disk (ATARI rev C fast format) read time: 89 seconds 

ENHANCED 81 O whole disk (any format) read time with standard software: 68 seconds 

ENHANCED 81 O whole d isk (any format) read time with WARP DRIVE software: 43 seconds 
Standard software whole disk write and verify time: 238 seconds 
WARP DRIVE software whole disk write and verify time: 62 seconds 

NEW HAPPY WARP DRIVE SOFTWARE 

WARP SPEED HAPPY BACKUP PROGRAM 
• Completely au tomatic: nothing to figure out, insert disks and press return 
• Only program on the market guaranteed to backup any disk 
• Can write to a blank d isk: format write and verify in on e operation - )• Automatic program tracing: copies only the tracks that are used 
• Ett icient memory utilization: reduces the number of disk insertions 
• Requires only one ENHANCED disk drive. backups will work on a standard drive 

WARP SPEED MULTI DRIVE HAPPY BACKUP PROGRAM 

• Same featu res as above plus su pport of multiple ENHANCED drives 
• Can be used with up to 4 ENHANCED drives 
• Source and all destination drives read and write in parallel 
• Format write and verify 3 complete disks in less than 3 minutes 

WARP SPEED HAPPY COMPACTOR PROGRAM 

• Reduces the number of disks required to backup your li brary 
• Combines up to 8 self booting disks into 1 disk with a menu 
• Compacted disks run only on an ENHANCED drive 
• Pays for itself by saving on disks 
• Single or dual ENHANCED drive operation 

HAPPY WARP DRIVE DOS 

• Improves ATARI DOS 2.0S to use warp speed reading and write with verify 
• Use al l features of BASIC, PILOT, FMS. and DUP at top warp speed 
• Warp speed 1/0 software module available separate from DOS 

HAPPY WARP DRIVE SECTOR COPY PROGRAM 

• Standard forma t whole disk read, wri te and verify in 1 05 seconds 
• Use with sngle or dual drives, mix ENHANCED and NON-ENHANCED drives 

HAPPY CUSTOMIZER PROGRAM (sold separately S99.95) 

• Creates c ustom format disks of any speci fication 
• Any type bad sector, duplicate sector numbers, or interleave 
• Easy to use but requires an advanced level user to interpret the results 

REVIEWED IN POPULAR MAGAZINES 
ANALO.G. COMPUTING-July/ August 1983 ··... The installation instructions tor the Happy B 10 Enhancement are among the best I have ever seen. -· The Happy 
B10 Enhancement is one of the most powerful hardware modifications available to ATARI computer owners.· 

ANTIC-July 1983 "The difference between a normal ATARI 810 disk drive and one eau1pped wi th Happy is like the contrast between mass transit and the 

automobile. A car costs you more m1t1ally, but improves the aualtty o f your life. Similarly. ii you use your disk drive a lot. installing Happy will markedly enhance your 

programming life.·· 


SPECIAL SUGGESTED RETAIL PRICE BEFORE FEBRUARY 28, 1984: Get the HAPPY B 10 ENHANCEMENTwith the single and multi drive HAPPY BACKUP 

PROGRAM, plus the HAPPY COMPACTOR PROGRAM. plus the HAPPY DRIVE DOS, plus the HAPPY SECTOR COPY. all with WARP DRIVE speed, including our 

diagnostic for $249.95. Existing registered ENHANCEMENT owners may upgrade to WARP DRIVE speed tor S 15.00 with no hardware changes.! 


Price includes shipping by air mail to U.SA and Canada.Foreign orders add S 1 0.00 and send an international money order payable lhrough a U.SA bank. California 
orders add S16.25 state sales tax. Cashiers check or money order for immediate shipment from stock. Personal checks require 2-3 weeks to clear. Cash COD 
available by phone order and charges will be added. No credi t card orders accepted. ENHANCEMENTS for other ATARI compatible drives coming soon. call for 
information. Please specify -H model for all drives purchased new after February 1982, ca ll for help in ENHANCEMENT model selection. Dealers now throughout 
the world. call for the number of the dealer closest to you. ATARI 8 10 1s a 1eg1s1e1ed uademark ol Alarl. Inc. 

HAPPY COMPUTERS, INC. • P. 0 . Box 1268 • Morgan Hill, California 95037 • (408) n9-3830 



COMMODORE 64:: 
Anaeriean PerlP-herals 

GAMES 
(on tape) 
646 Pacacuda 19.95 
650 Logger 19 .95 
651 Ape Craze 19 .95 
652 Centro pod 19 .95 
653 Escape 19 .95 
641 Monopoly 19. 95 
642 Adventure #1 19 .95 
648 Galactic Encounter 9. 
667 Yahtzee 14. 95 
671 Robot Blast 14 .95 
673 Moon Lander 14 .95 
676 Othello 14 .95 
686 Horserace-64 14 .95 
692 Snake 14 .95 
697 Football 14 .95 
819 Backgammon 24 .95 
822 Space Raider 19 .95 
846 Annihilator 19.95 
842 Zwark 19 .95 
845 Grave Robbers 13.95 
841 Pirate Inn Adv . 22.95 
904 Shooting Gallery 14 .95 
816 Dog Fight 19 .95 
817 Mouse Maze 19 .95 
818 Ski Run 22 . 
820 Metro 22.. 
823 Sub Warfare 29 . 
838 Retroball 39 .95 

(cartridge) 
839 Gridrunner 39 .95 

(cartridge) 
825 Mine Field 13. 
672 Dragster 14 .95 
662 OregonTrail 14 .95 
679 3-DTicTacToe 14 .95 
655 Castle Advent . 14 .95 

EDUCATIONAL 
(on tape) 
644 Type Tutor 19 .95 
645 Assembly Language 

Tutor 14 .95 
687 Fractional Parts 14 .95 
902 Estimating Fractions 14 .95 
695 Tutor Math 14 .95 
870 Square RootTrainer 14 .95 
699 Counting Shapes 14. 95 
694 Money Addition 14.95 
689 Math Dice 14 .95 
678 Speed Read 14.95 
643 Maps and Capitals 19. 95 
645 Sprite Editor 19 .95 
904 Sound Synthesizer Tutor 19. 
696 Diagramming 

Sentences 14 .95 
690 More/Less 14 .95 
688 Batting AVERAGES 14 .95 · 
802 TicTac Math 16 .95 
904 Balancing Equations 14. 95 
905 Missing Letter 14.95 
864 Gradebook 15 . 
810 French 1-4 80. 
811 Spanish 1-4 80. 
807 English Invaders 16 .95 
809 Munchword 16.95 
812 Puss IN Boot 20. 
813 Word Factory 20. 
660 Hang-Spell 14. 95 
905 Division Drill 14 .95 
906 Multiplic . Drill 14 .95 
907 Addition Drill 14 .95 
908 Subtraction Drill 14 .95 
910 Simon Says 14 .95 
911 Adding Fractions 14.95 
912 Punctuation 14.95 

EDUCATIONAL 
Series on disk 
Computer Science (30 programs) $350 
HS Biology (70 programs) $500 
HS Chemistry (40 programs) $450 
HS Physics (60 programs) $475 
HS SAT Drill (60 programs) $99 . 
Elem . Social Studies (18 pr.) $225 
Elem . Science (18 programs) $225 
Elem . Library Science (12 pr.) $170 
Librarians Package (4 utilities) $110 
3rd Grade Reading (20 lessons) $99 . 
4th Grade Reading (20 lessons) $99 . 
5th Grade Reading (20 lessons) $99. 
6th Grade Reading (20 lessons) $99 . 
Spanish Teaching (12 lessons) $95 . 
PARTS OF SPEECH (9 lessons) $95. 

BUSINESS 
(all on disk) 
WORD PRO 3+ 95 .00 
DATAMAN-64 data base program . 49 .95 
PERSONAL FILING SYSTEM 
(index card style) 19 .95 

HOME FINANCE 19 .95 
CYBER FARMER $195 . 
GA 1600 Accounting System 395 . 
PERSONAL TAX 80. 
ACCOUNTS RECEIVABLE 22 . 
New York State Payroll 89. 
MAILING LIST 24 . 
Manufacturing Inventory 59 . 
Stock Market Package 39 . 
Finance 16 .95 

ORDERING BLANK 

To : American Peripherals 
122 Bangor Street 
Lindenhurst, NY 11757 

Ship to : Name _ _ _ _ ___ _____ 

ITEM DESCRIPTION PRICE 

Street ______ ______ 

Town, State, ZIP ____________ 
NY State Residents 
only add 71/4% tax 

0 Please send your complete 64K catalog, 
free of charge. 

Commodore 64 is arequested trademark of Commodore LTD. 

Shipping $1 .50 
COD, add 1.50 

If Canada or Mexico, add additional 2.00 

TOTAL AMOUNT ___ 



Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760 

CALL US . 327 · 1824 

HARD DISK 
DRIVES for 

APPLE IBM-PC TRS-8<Y 
5MEG ...................... $1349.00 

1 OMEG ..................... $1599.00 

15MEG..................... $1999.00 

20MEG .. ................... $2359.00 


"Add SJO 00 l o • TRS 60 D· '" ''' 

TEXAS INSTRUMENT 
DR IVE ......... . .... $255.00 

SSI 
Battle or Shilo . . ..... . $28.75 
T igers In the Snow.... $28 .75 
Cosmic Balance .... .. $28.75 
Kn ights or the De1ert . S26 .75 
Battle ror Normandy .. S26.75 
Germany 1985 . . . .. ... $36.75 

RANA 

DISK DRIVES 


Elite 1............. $295 .00 

Elite 2............. $449 .00 

Elite 3 ... .. ..... .. . $559 .00 


MICRO-SCI 
A2 .... . . ............ . ..... . call 

A40.... ·· ··. · · .. .. .. . . ..... call 

A70 . ........... . . . . .... . . .. c1ll 


MUSE 
Caatle Wolran1teln .... $20.75 
Caverno of Frletag . . ... $20. 7 5 
Robot War .............. S26 .75 

CONTINENTAL 
Home Accountant ....... $51 .75 
Book ol Apple Sottwere . S16 .75 

BRODERBUNO 
Bink Street Wrtter ... . ... $44 .75 
AE ... . . . ... .... . ..... ..... .$24. 7 5 
Appia Panic .. .... .. ... .. . . $21 .75 
Choplltter .............. . ..$24.75 
David' • Midnight ...... ... $24 .75 

SPINNAKER 
Klndercomp .... . ......... $21 .75 
Story Machine .. . . . ...... $23 .75 
FaceMaker . . . . .. . ... .. ... $23 .75 
Snooper Trooper......... S29 .75 
Delta Drawing . . .. . .. . ... . $34 .75 

EPYX 
Temple of Ap1hal .. .. . . 
Star Warrior ................ $26.95 
Cru1h . Crumble & Chomp . $22 .75 

ADVENTURE 
Saga•1 Adventureland . . . $29 .95 
Saga#2 Plr1te Adventure.$29.95 
Saga•3 Secret MIHlon . . . $29 .95 
Stone of Si1yphu1 . .. .....$24 .95 

ALIEN GROUP 

Appia Vo ice Box . . . ...... $129.00 


\ ic 20 dust cover .. . .. . . . $6.99 

vie 64 dust cove r. .. . .. ..$6.99 


TIMEWORKS 
INVENTORY.. . .. . ...... ... $59.75 
ACCOUNTS REC . ......... $59 .75 
ACCOUNTS PAY.. ........ $59.75 
GENERAL LEDGER ... .. .. $59. 75 
PAYROLL.. . ... .. .. ........ $59 .75 
CASH FLOW . . ... ......... $59.75 
SALES ANALYSIS......... $59.75 
ELEC. CHECK BOOK . ... . . $59 .75 
MONEY MANAGER ... .. .. $59.75 
DATA MANAGER .... .. .... $59.75 
WALL STREET .... . ....... $59.75 

HES 64 

Heswriter R ............ $38. 7 5 
G ri drunner R ........... $29 .75 
Attack or Mui Cam R... $J4.75 
Turtle Tutor R .......... $29 . 7 5 
Turtle Trainer R .... .... $29 .75 
Pa in t Brush R .......... $23 .75 
Benll Space R111cue D . $29 .75 
Home Ma nager CI D . .. $39 .7 5 
Time Money Mgr D .... $55 .75 
Omn iCa lc D .... . ....... $79 .75 
Sword Po in t 0 .... ..... . $24 .75 

EPYX 64 

Temple of Apshal ...... $28.00 
Upper Reaches of A .. . $15 .00 
Cru sh Crumble & C ..... $23 .00 
J umpma n ...... ...... .. $2 8 .00 

for ATARI COMPUTERS 
AT88S1 .... $299.00 
AT88S2 .$535.00 
AT88SIPD ............. $CALL$ 
RFD40SI . . . .... $399.00 
RFD40S2.. . ... $689.00 
RDF44SI . . . ....... $489.00 
AT88 DOUBLER BOARD . $139.00 

ADD-ON DRIVES .$CALL$ 


CARDCO 
Cardprl f\ler I L01 .... ... $499 .00 
Cardprl~ t DM1 . .. . . ..... $109 .00 
5 Slot Expano lon 64 .... . $54 .00 
64 Write NOW...... . .. . .. $39 .00 
64 Mall NOW .. .. ......... $29.00 
2J Write NOW.......... . . $29 .00 
64 Keypad .... .... .... ... $29 .00 
Unlver1al Caoa . In t. ...... $29 .75 
Printer Util ity ............. $19 .75 
6 Slot Expano lon......... $79 .95 
3 Slot Expan1 lon .. .. .... . S24 .95 
Vic 20164 Pr inter Int .... . $59 .95 

BRODERBUND 64 

SerpenUne R ............. $26. 75 

Chopli tter R ... .. . . ...... . $ 32 .75 

Searox R . ................ S26 .75 


PARKER 20 
Frogger (ROM ) .......... . $33 .75 
OBart (ROM) ............. $33 .75 
Tutankham rom ...... . . $33 .75 

SPINNAKER 64 

Klndercomp ... . .. ..... ... . . S21 . 75 

Story Machine ..... .. ... . . . S23 .75 

F11ce Maker ...... . ...... ... $23 .75 

Snooper Trooper. . .. ... . ... S29 .75 

Delta Drawlng ..... . .. . . .. .. $34 .75 

Shamu1 II c /d . ... ......... $24 .95 

Pinhead c l d .......... . ... S22 .95 


QUICK BROWN FOX 
OBF Word ProceHor ... . $49.95 

LJK 

Letter Perfect ..... . ... . .. $105 .00 

Dita Perfect... . . .. ....... . $95 .00 


ADVENTURE INTERNATIONAL 

S. Adam a Adventure . . ... S28 .75 

VIC-64 
WORDPRO 3 + .. .. ..... .... 18g.75 


VIC 20 

PARKER BROTHERS SSI600XL SSSSS149.00 
Super Cobra R ........ .. $33 .75 Blttle o f Shilo CI D ..... .. . .$28.75 Vl1lc1lc ..... . ..... . ... S159 .75
800 XL. .. $CALL$ 
A1tro Cha111 R..... .. ... . $33 .75 Tlgero In the Snow CI D .. .. $26 .75 Letter Pert.ct ... ...... 1811.75 


1200 XL. $499.00 Frogger R ...... . ...... .. $33 . 75 Blttle ror Norm1ndy CI D .. $26.75 Letter Pert.ct ...... . . . 1811.75 

OBert R ... .. . .. ....... .. $33 . 75 Knight• or the De1ert CI D . S26 .75 Dela Perfect . .......... . 1811. 75
1400 XL. $CALL$ 
Popeye R .. . .. • • •. .. ... .. $33 .75 Co1m lc B•l•nce CI D ... ... S26 .75 Text Wlz.urd ......... . . ·S49.75 


1450 XL . $CALL$ Rl1k R .. . . .. . .. . . .... .... $42 .75 ON·LINE Spell Wlzurd . . . . ... ... ·$64.75 

1025 Printer ........ $399.00 Cheu R ....... . .. .... . .. $42 .75 Frogger .... . ............. .. $24 .95 File M•nager....... ... ··$89 .75 

1020 Color Printer . $245 .00 SPINNAKER Wizard & Prln ..... .. ....... $26 .95 Home File Mgr ... . ... . . ·$89 .75 

1027 Printer ... . . . .. $ 299.00 Story Machine R ... .. . . . $26 .75 ROKLAN Bookeeper............ $119 .75 

1010 Recorder ... ... . $75.00 Face Mak er R . . . . .... . . . S24 .75 Wizard o f War ......... ..... 529 .75 C. R. l.S .. .... . ......... $199.75 

410 Recorder . ....... $75.00 Klnderomp R ... . .... ... .$20.75 Gort .... ...... .... .... . . .. .. S29 .75 Tu Adv1ntage .. . ...... ·$35.75 

810 Disk Dr ive ... . . . $ 399.00 Fraction Fa ver R ... .....$24.75 BIG 5 Home Accountant . ... .. 55g ,75 

1050 Dis~ Dr ive . . . . $ 335.00 Delta Drawing R . ... . . .. .S26. 75 M iner 2049.............. .. S32.75 Bank Street W ......... ·$49.75 


Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760CALL US 

http:SSSSS149.00
http:D.$29.75
http:Adventure.$29.95


Lyco Computer Marketing & Consultants 
TO ORDER 

CALL US 

BLANK DISKETTES 

Single Side SD (10) . . . . . . . $17 .75 
Sing le Side DD (10) ...... . $21.75 
Double Side DD (10) .... . . $26.75 

Single S ide SD (10) ....... 519 .75 
Single Side DD (10) . .. .. . . $23.75 
Doub le Side DD (10) .. . .. $32 .75 

CERTRON CASSETTES 
CC·10 12 for ........ .. .. . . $15.99 
CC·20 12 for ............ .. $17 _g9 

INNOVATIVE CONCEPTS 
Diak Storage (holds 10) . . . . $4 .95 
Disk Storage (holds 15) .... 59_g5 
DlskStorage(holds50) .. . . $26.95 
ROM Storage(holds 10) ... $19.75 

ANCHORMARKl . . ... .$74.75 
MARK II . .. ........ . . $74.75 

HAYES 1200 .... .. ... $509 .75 
MICRO 2 . . . ..... ... $274.75 
SMART . . .. ........ $214 .75 

NOVATION CAT .. .... $144.75 
D-CAT... ... .... .. . . $155.75 
J·CAT ...... . ..... .. $114 .75 

MIC ROB IT ..... . .. .... $159. 75 

CORDLESS 
TELEPHONES 

(up to 700 ft . range) 

from ... $69. 75 

32K RAM .... ...... $65.75 
48K RAM .. .. . . . ... $89.75 
64K RAM . . . . . .... $109 .75 
TECHNICAL NOTE$29.75 
B KEYBOARD ... . . . ..... . $79.75 

REPTON .... .. .. ....... . . . $26 .75 
WAY OUT... . ........ .... .. $26.75 
BLADE of BLACK POOLE ... $26.75 
TYPE OF ATTACK... .. . ... $26 .75 

CX415 HOME FILING 
MANAGER 541 75 

CXL40 07 MUSIC CO MP SJJ 75 
(.X L4002 ATARI BASI C 54 5 75 
CX8126 MI C ROSOFT S65 75 
CX4 119F RE NCH 54 500 
CX4118GERMAN 54 500 

TOLL FREE 

SAVE 
CITOH 

800-233-8760 
on these 

in-stoclc 

GORILLA GX100 . ... . $185.00 GEMINI 1OX 
PROWRITER 
NEC 8023 ... 

$269.00 
. $339.00 
$369.00 

PROWRITER 8510 ... $339.00 
PROWRITER II ....... $659.00 
86008 .... ... ........ $1025.00 
STARWRITER ...... . $1099.00 

OKI DATAPRINTMASTER ..... $1499.00 
80 ............ . ..... . ..... $SAVES 

EPSON 82A............... ... .... CALL for 

RX-80 ................ $SAVE$ 83A .. . .... .............. LOWEST 

RX80FT .. .... . . ........ . . ON 84 ..... .... ..... .... .. ... . PRICES 

FX80.......... . ..... . . In-Stock 92 .. ................. .. .. on these 

FX100 .... ..... ..... .. EPSON 93 ..... . ............. . . . . IN-Stock 

MX80FT. .......... PRINTERS PACE MARK 2350 .. . .. PRINTERS 

MX100 .. ..... . .. .. $$CALL$$ PACEMARK 2410 ....... $SAVE$ 

LETTER QUALITY 
SMITH CORONA TPI $459.00 

STAR MICRONTICS 
GEMINI 10X... . ....... .. ..... . $269.00 

SANYO 5500 .. . .. .. . $649 .00 GEMINI 15X . ... ........ .. .. . . .. $CALL$ 

DIABLO 630 . . ... .. $1719.00 DELTA 10 ....... . .... . ......... $479.00 

13inch 
COLOR TV 

GEMINI 15 .... .. DISC... $BLOW OUTS 

MONITORS commodore 
HES VIC· 20 

(with 1 yr. warranty) NEC JB1 260 . . ... .. .. .. . $115 .00 ' Torg C ..... . .. $14 .75 
NEC JB1201 . . .. .... .... $145.00 HES Games I C ........ .. . .. ... $14 .75 
NEC TC1201 .... .... . 5315 .00 HES Games II C ....... ...... . 514 .75........___. 
I

Amdek Color I ... .. .. . . . 5275 .00 ' 
Amdek 300 Green .... . S149 .00 
Amdek 300 Amber . ... 5149 .00 

GORILLA GREEN ... .. ... . $88.00 

SANYO 

PR555 ... $CALLS 
MBC 1000 . . . . . $1299 

VIC Fort i! Rom .. .. .. $42 .75 
HES MON Rom .. .. . .. . .. .. . . . $28 .75 
Turtle Graph ics Rom . : ... ..... 528.75 
HES Wri te r Rom .... .... ...... . $28 .75 
Shamus Rom . . 
Protector Rom 

... .......... 528 .75 

EASTERN HOUSE 

Monkey Wrench 2 ....... $52 .75 
INHOME 

Baseball ................. 529.95 
JOSI 

Speedway Blast. . .. ... . . $29. 95 
Pool 1.5 . .. ... ......... . . 526 .95 

GALAX IAN ...... . ......... S29. 75 
DEFENDER .... ........... 529 .75 
DIG DUG ....... .. .. ....... 529.75 
SPEED READING ... ... .. . 553.75 
ATARI WRITER . ........... 554.75 
BOOKKEEPER ........... 5102 .75 
CX4018 PILOT HOME .... S54 .75 
ex 405 PILOT EDU .. .... . 591 .75 
CX404 WORD PRO .. . . .599 .75 

CX L4013 ASTERO ID . $25.75 
CXL4020 CENTIPEDE . 529.75 
CX L4022 PAC MAN . 529. 75 
CXL4011 STAR RAIDER . 529.75 

APX 

Eaatern F1 .41 ............. $25 .50 
DeRay Ata ri ......... . .. . .. s1g .95 
Math· T ic·Tac ..... . .. . ..... S15 .95 
Prea or US . ... ....... .. .... S15.95 
JR Math . .......... .. ...... $19.95 
Typo Attack .. . ...... . ... .. $24.95 
Family Budget ........ .... $19 .95 
F. Cash Flow .... .. ........ $19 .95 

BRODERBUND 
Bank Street Writer D .. .... $44 .75 
AE D .. ..... ......... ... .. .. $24 .75 
Apple Pan ic D .... . . .. . .. .. $23 .75 
Choplltter ROM ........... 532 .75 
Dav ld "a M id night . ... .. ... . $24 .75 
Stellar Shuttle C/ D .. . .. . . S 18.75 
Ft. Apocalypae . . . ......... 524 .75 

HES 
Grldrunner R . . . . ......... 527 .75 
Sword Po int D.... .. ...... 524. 7 5 

RANA 
DISK DRIVE 

1000 ..... SCALL 

ALIEN GROUP 

Vo ice Box 2. 599.75 

DON' T ASK 
Sam ........ . 541 .75 
AbuMI ....... $15 .95 
Teleatri. .... . $2 7 .95 

Poker Sam . . 524 .95 I•••• 
Amulet 

Nuke Sub .. ... . ....... .. 5 16 .75 
Magic Story Book ....... S:<:4. 75 
Thunder Island.......... S 13.95 

ARTWORX 
Hazard Ru n .... .. . .. ... 5 24 .95 
Hodge Podge . . ....... .. $16 .95 
S. Poker ........... . .....$ 26.115 
Br idge 3 .0 .............. .$18 .95 

POLICY 
TO ORDER In-stock items shipped with i n 24 hours of order . Personal 

checks require four weeks clearance before shipping . N o 
deposi t on C .0 .0 . orders . Free shi pp i ng on prepaid cash orders 
w 1th 1n the conti nenta l U .S . PA res idents add sales tax. All 
products sub1ec t to ava i lability and price change. Advert i sed 
prices show 4<>,, d i scount ottered for cash . add 4 <>,, for Master 
Card or V isa . DEALER IN QU IRIES I NVITED. 

CALL TOLL FREE 

800-233-8760 
or send order to 
Lyco Computer 
P.O . Box 5088 

Jersey Shore . PA 1774C 
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Please accept my application for trial membership in the 
Library of Computer and Information Sciences and send 
me the ENCYCLOPEDIA OF COMPUTER SCIENCE AND 
ENGINEERING (44904) billing me only $2.95. I agree to 
purchase at least three additional Selections or Alter ­
nates over the next 12 months. Savings range up to 30% 
and occasionally even more. My membership is cancel­

I 
I 
I 
I 
I 

able any time after I buy these three books. A shipping 
and handl ing charge is added to all shipments. 

No -Risk Guarantee: If you are not satisfied-for any 
reason- you may return the ENCYCLOPEDIA within 10 
days and your membership will be canceled and you will 
owe nothing. 

Name of fir 
( if you want subscription sent to your office) 

State Zip._________ 
(Otter good in Continental U.S. and Canada only. Prices 
slightly higher in Canada.) 

Compute 1184 

Please accept my application for trial membership in the 
library of Computer and Information Sciences and send 
me the ENCYCLOPEDIA OF COMPUTER SCIENCE AND 
ENGINEERING (44904) billing me only $2.95. I agree to 
purchase at least three additional Selections or Alter­
nates over the next 12 months. Savings range up to 30% 
and occasionally even more. My membership is cancel ­
able any time after I buy these three books. A shipping 
and handling charge is added to all shipments. 

No-Risk Guarantee: If you are not satisfied-for any 
reason-you may return the ENCYCLOPEDIA within 10 
days and your membership will be canceled and you will 
owe nothing. 

Name of fir 
(if you want subscription sent to your office) 

City._________ _________ 

State ZiP·-...,..-=-------::- ­
(Otfer good in Continental U.S. and Canada only. Prices 
slightly higher in Canada .) 
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INDISPENSABLE 

SOFT to.RE 
.ForYour Most Import amp ng 

EasyScript 64 
Displays 764 lines x 240 
characters Prints to 130 
columns. Works with 
EasySpell 64 . 

EasySpell 64 
20,000word Master 
Dictionary and automatic 
spelling ched<er. Works 
with EasyScnpt 64 

EasyCalc64 
Multiple electronic spread­
sheet with color bar graph 
feature. 63 columns >< 
254 rows . 

The Manager 
Sophisticated database 
system with 4 built-in appli ­
cations. or design your own 
Text, fonnulas, graphics 

SuperExpander 64 
21 special commands. 
Combine text with high 
resolution graphics Music 
and gRme sounds. 

('-:. commodore 

Easy Finance 1­
Loan Analysis 
12 loan functions. Bar 
graph forecasting as wel l 
as calculation. 

c---- ­

Accounts Payable/ 
Checkwriting 
11 func11ons Au1omat1c 
bill ing. 50 vendors disk 

r -:. com e 

Easy Finance 11­
Basic Investment 
Analysis 
16 stock mvestmenl 
functions. Investmen t 
bar graph. 

&: 

Easy Finance 111­
Advanced 
Investment 
Analysis 
16 capi tal investment 
functions. Bar graphs. 

Easy Finance IV­
Business 
Management 
21 business management 
featu res. Bar graphs. 

( :: commodore 

Easy Finance V­
Statistics and 
Forecasting 
Assess present! future 
sales trends wi th 9 
statistics and forecasting 
functions. 

Accounts 
Receivable /Billing 
11 b1ll1ng functions Prin ted 
sta1emen1S. 

General Ledger 
B general ledger opt ions. 
Custom income statement, 
!rial balances. repons. 

• c:ornt I iUdc:JI "e 

Inventory 
Management 
1000 invenlory ilems 
Full repons. 

Payroll 
24 d1Herent payroll 
functions. Integrated with 
Gi l system. 

First In Quality Software 
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