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Do you have the steady
hand and quick eye it

takes to land at this busy
spaceport? A challenging
game for the 64 and VIC.

Programming
Hi-Res Graphics
On The 64

Three “how-to” articles to
help you get the best in
graphics.

ReDisk

Here's an easy way to
make backups of
machine language and
sequential files. For the
64, VIC, Plus/4, and 16.
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Get more speed, efficiency, and memory with this
powerful proarammina utility for the 64 and VIC




If you own an Apple lic,
you'd have to add three more Apple lic’s,
an Extra Keypad,
30 Block Graphic Sets,
Color Sprites,
two more voices,
four instruments,
a Cartridge Port, a Joystick Port,
and a Commodore 64...



to match the versatility, expandability
and higher intelligence of the

new Commodore 128
(and it costs less to0).

The new Commodore 128™ per-  doesn't expand.Commodore 128 Commodore 128 jumps you into a
sonal computer is breakthrough  has a numeric keypad built info its  new world of business, productivity,
technology at a breakthrough keyboard that makes crunching education and word processing
price. It outshines the Apple®lic  numbers a lot easier. And graphic  programs while still running over
in performance capability, per-  and sound capabilities that far 3,000 programs designed for the
formance quality and price. Itis  exceed those of the Apple lic. But Commodore 64 That's what we
expandable to 512K RAM. The llc  the mostimportant news is that call a higher intelligence.

COMMODORE 128= PERSONAL COMPUTER
L G e A Higher Intelligence & Commodore 1988



Introducing EasyPlex. The new,
easy-to-use electronic mail system
from CompuServe.

Finally! Electronic Mail that’s so easy to
use you can start composing and sending
messages the first time you get online.

Designed for various experience levels,
EasyPlex has a menu mode with simple,
easy-to-follow directions for beginners,
and it lets experienced users save time by
working in the prompt or command modes.
With EasyPlex, you can compose, edit, send,
file, and take advantage of sophisticated

options previously available only with more

expensive Services.

CompuServes EasyPlex lets friends and
relatives, associations and club members
communicate any time of the day or night.
And small business owners, real estate
professionals, insurance agents, lawyers,
writers, etc. can communicate quickly and
simply— either interoffice or interstate,
“Its Easy” “Just Plexit!”

Best of all, EasyPlex is available to all
CompuServe subscribers. And, along with
EasyPlex, you get hundreds of valuable and
entertaining computing options. Plus the
assurance of belonging to the largest, fastest

growing computer information service in
the world and the premier supplier of
business information to FORTUNE 500
companies.

Startcommunicating! To buy a
CompuServe Subscription Kit, see your
nearest computer dealer. To receive our
informative brochure or to order direct,
call or write:

CompuServe’

Information Services, PO, Box 20212
5000 Arlington Centre Blvd,, Columbus, Ohio 43220

800-848-8199

In Ohio, call 614-457-0802
An H&R Block Company
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Many of you will be a bit disap-
pointed with the quantity of
contents in this issue. In truth,
this is the smallest issue,
pagewise, in the history of
COMPUTE!"s GAZETTE. What does
it mean? Should we collectively
grow concerned? No! Shrinkage
continues in the personal com-
puting marketplace. As if that
weren’t enough of a problem,
August is traditionally the slow-
est month for publication ad-
vertising. These events have
combined to lead us to this 96-
page issue. As those of you
who’ve been with us for very
long are well aware, quantity
isn’t everything. Within these 96
pages you'll find the best value,
the best quality of content avail-
able in the Commodore-only
marketplace. Articles such as
“Crunch” and “Zounds!,”” col-
umns such as “Machine Lan-
guage for Beginners,” and a
great deal more, contribute to
the continuing level of quality
we present in each monthly
issue.

As we proceed into the fall
issues, we’ll regain pages in the
magazine and sectors on the
disk.

In spite of this, some of you
will be disappointed with the
size of the issue. We ask simply
that you view each issue as cu-
mulative month after month,
providing you with an excellent
value. And we thank you for
your continued support and
endorsement.
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Mr. Mansfield has sug-
gested that I write about the in-
dustry as a whole in this
column—or perhaps he meant
to suggest “hole,” as in “black
hole.” Seriously, we remain,
while subdued, confident. In
these editorial pages, some
many months ago we argued
against the notion that personal
computers would ever go the
way of the CB radio craze of the
seventies. From the present state
of the marketplace, one must
wonder whether or not we
missed the boat on this particu-
lar call. We maintain that this is
not the case. The personal com-
puter market is alive, and if not
particularly well, at least stead-
fastly alive.

We hear continued rum-
blings of a reawakening—if not
from the direction of Commo-
dore and the Amiga, then per-
haps Atari. More probably both,
plus Apple, IBM, and past or fu-
ture players such as RCA or
Sony or others. Will the resur-
gence come from a demand for
home-based entertainment clus-
ters? Combination VCR-compact
disc programmable units? We
think this may become a part of
what the industry seems to be
seeking. Surely though, intelli-
gent appliances won't be the so-
lution. We think they’ll be one
manifestation of our ability to
integrate machine-level intelli-
gence with human access. That
is the key, in our opinion. Per-
haps the solution will lie in a

Topsy-like creation that com-
bines the robot hotel of Fred
D'Ignazio’s fantasies with the
technical austerity of one of Mr.
Mansfield’s machine language
treatises. The offspring, while
awesome to contemplate, will
be truly functional and will
have real-world utility. Will the
next generation of personal
computers please hurry forward?
The industry, we fear, badly
misses you.

R i

Editor in Chief
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GAZETTE FEEDBACK

Editors And Readers

Do you have a question or a problem? Have
you discovered something that could help
other Commodore users? Do you have a com-
ment about something you've read in COM-
PUTE!s GAZETTE? We want to hear from you.
Write to Gazette Feedback, COMPUTE!s GA-
ZETTE, P.O. Box 5406, Greensboro, NC 27403.
We regret that due to the volume of mail re-
ceived, we cannot respond individually to
programming questions.

Automatic Proofreader

In most of your program listings, you put a colon
and a one-to-three digit number after each line.
What's the reason for this?

Paul Gremel

COMPUTE!s GAZETTE frequently (usually every other
month) publishes a program called “Automatic
Proofreader.” When you type it in and run it, it
prints a number at the top of the screen every time
you press RETURN.

If you load and run the Proofreader before tbyp-
ing a GAZETTE program, you can check the number
on the screen against the rem number after each
line of the program listing. If they don’t match,
you've made a typing mistake. It's not completely
foolproof, however. The checksum comes from add-
ing up the ASCII values of the characters you type
(every character has a corresponding ASCII value—
“A,” for example, is character number 65), and if
you transpose two characters (PRITN instead of
PRINT, for example), the number appears to be cor-
rect even though the line is entered incorrectly. And
the Proofreader ignores spaces because Commodore
BASIC allows you to enter either PRINTA (no
space) or PRINT A (with a space). Spaces inside
quotation marks can be important, though, so be
careful when typing lines containing “strings.” And
if you accidentally forget a line, Proofreader can't
tell you that a line is missing.

When you're checking a program that doesn’t
work, watch for spaces, missing lines, and trans-
positions (especially if the program has a lot of
DATA statements containing numbers). To find
missing lines, look at the magazine listing first, then
check the screen, rather than looking at the screen
first. If you've forgotten to type a line, everything
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you see on the screen will be in the listing, but not
everything in the listing will be on the screen.

Preventing Disk Drive Heat
Buildup

Many of us worry about disk errors caused by
overheating of the drive. Even after just half an
hour, my 1541 becomes quite warm. An external
fan works well, but it should be turned on when
the disk drive is first turned on. If you wait until
the heat has already built up, much of the heat
will be blown toward the disk and the read/
write head, thus causing the problem you're try-
ing to avoid by using a fan:

Joseph T. Malloy
Thanks for the tip. Some 1541s (and a few 64s as
well) suffer from heat buildup, especially in the
middle of summer. Muffin fans, available at
electronics stores, can help prevent overheating.

Running Part Of A Program

Is there a program or routine that will allow me
to run only a certain amount of lines? I know I
can type RUN 1140 and it will start at line 1140,
but I can’t get the computer to run only a
segment.

Andy Harvey

Either RUN 1140 or GOTO 1140 will start up a
program at that line. The difference is that GOTO
preserves variables, while RUN erases them. You
can define variables before a GOTO—X=5:N$=
“SAMPLE STRING”:GOTO410. This technique
is useful when you're testing subroutines or sections
of a program.

To stop the program at a certain line, insert a
STOP or END. Or press the RUN /STOP key. You
can then examine variables by printing them. Type
CONT to make the program continue.

Double Meanings

“Disk Merge” in January appears to have an
error. Line 340 says QUIT=FC$=""*" and from
what I've read about converting programs to the

64, you have to rewrite lines like A=B=C.
Richard D. Evans

Some versions of BASIC allow multiple assignments,
like A=B=15, which would have to be translated
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NOW! FULL SIZE, FULL FEATURE, LETTER QUALITY AT ONLY $353

If you have been searching for a letter
quality printer you have probably found

the flood of claims and counterclaims to

be a real roadblock in your search. Not
long ago we were in the same position.
We tried to determine which daisy wheel
printer had all the features our
customers wanted, vet would not set
them back a month’s salary, Recently
several manufacturers have introduced
machines that had features we were
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printing. The built in 2K buffer frees up
your computer while printing a page or
two allowing you to go to your next joh.
To really. put your printer to work, the
Cut Sheet Feeder option is great for
automatic printing of those long jobs.
Also available is the adjustable Tractor
Feed option, Compare our option prices!

Best of all'the Daisy 1120 is quiet; only’”

57 dB-A (compare with an average of
62-65 dB-A for others).

COMPLETE COMPATIBILITY &= =~
“The Daisy 1120 uses industry standard’
iablo® compatible prinbwheels. Scores”
of typeface styles are available at most
computer ov stationary stores. You can =
“pop ina 10,12, 15 pilch or praportional

“printwhieel and use paper as wide as 147
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THE BEST PART

When shopping for a daisy wheel
printer with all these features (if you
could find’ one), you' could expect to pay
5600 or $700 dollars, The options would
add much more. Not now! We have done
our homework: We can now offer this
printer for only $353: Order yours today!

'NO'RISK OFFER

Try the Daisy 1120 for 2 weeks. 1f you

~are not satisfied for ANY reason we will W
refund the full price—promptly. Atall /777777
“Ieyear’parts and/labor Warranity'is

included.

 THE BOTTOM LINE =~

Aprotek Daisy 1120 (Order#1120) $358
wistandard Centronics parallel interface

1071-A Avenida Acaso, Camarillo, CA 93010




to A=15:B=15 on a Commodore computer. Putting
a number into a variable (called assignment) is one
of the functions of the equals sign.

But “=""has a second meaning. The equals
sign in IF A=15 THEN PRINT “FIFTEEN" causes
the computer to compare the current value of A
against 15, and if A=15 is true then print some-
thing. There is already a value in A, and the equals
sign is not assigning, but comparing. The computer
marks a true statement with —1; a false statement
with 0. In line 340 from Disk Merge, the first equals
sign assigns, the second compares. The variable
QUIT is given a value of 0 or —1 depending on the
truth of FC§=""",

Try typing the following lines to see the dif-
ference between assignment and comparison:

A=5B=A=5C=A=6

PRINT A,B,C

PRINT A=5A=6

One Key Disk Load

I own a Plus/4 and have found a way to load
programs from the directory. First, type this:

KEY 1, "DLOAD"+"{19 RIGHT}"+"
{3 SPACES}"+CHRS(13)+"{CLR}"

Next, list the directory by pressing f3, move the
cursor to the line where the program is, and
press f1. The program loads and the screen
clears.

Juan Sanchez

It certainly helps to have definable function keys.
This shortcut should help our readers who own a
Plus /4 or 16.

Throwing Out Garbage Strings

[ have a program that works fine most of the
time, but during some operations it stops in the
middle of a routine and takes a few seconds to
start again. I know the variables are stored at the
end of the program and was wondering if they
may be interfering with the program. Could I put
the variables elsewhere?

N.L Jonker

A numeric variable takes up a certain amount of
memory, no matter what number you assign to it.
String variables, though, need different amounts of
memory according to how many characters they
hold. Type in the following program:

1@
20

GETGS$:IFGS=""THEN1@

IFG$<>CHR$(13) THENPRINTGS ; : AS=AS+GS :GO
TO1@
PRINT:FORJ=(PEEK(51)+256*PEEK(52) )TO(P
EEK(55)+256*PEEK(56)-1)

PRINTCHRS (PEEK(J) ) ; :NEXT

30
40

This is a short program, leaving a lot of room
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for variables. Run it and type ABC followed by RE-
TURN. You should see ABCCABBAA. The first
three letters (ABC) are the current value of AS,
while the fourth (C) is the most recent value of GS$.
Everything else is garbage—old values of A$ and
G$. (First G$ held an “A,” so A$ held an “A.” Next,
G$ was “B,” and A$ equaled “AB.”) Dynamic string
variables are stored at the end of available memory
with new strings added underneath. Try running
the program and typing “TUVWXYZ,"” to see how
much garbage is generated.

At some point in your program, the computer is
running out of memory for new strings, so it has to
get rid of the unused characters in a process called
“earbage collection.” It searches through memory
for invalid strings and erases them. This may take a
minute or so, depending on how many string vari-
ables you've defined. You can’t avoid garbage
collection, although you can force it to happen by
defining a variable as FRE(0)—the amount of free
memory remaining. For more about this subject, see
“Debugging BASIC, Part 2" in February.

Another reason you may see pauses is related
to how variables are stored in memory. A BASIC
program is stored at the beginning of available
memory. It is followed by simple variables, then ar-
ray variables. If you DIMension a very large array,
then define a simple (nonarray) variable, it takes
some time to move the whole array up a few bytes
in memory (about half a second for a 5000-element
array). The solution is to define all nonarray vari-
ables at the beginning of your program.

Smooth Paper For The Okimate

We've found an alternate source of paper smooth
enough for the Okimate 10 printer. The only dis-
advantage is that it comes in single sheets rather
than fanfold. It can be found at Sears, catalog
number 3A5470, $5.99 for 500 sheets.

Thomas Parady

Smooth paper gives the best results on the Okimate
and judging from the print quality of your letter,
you've discovered a good alternative to ordinary
bond paper. Thanks for the information.

Tuming Off The Cursor Keys

Is there a way to disable the cursor keys? I'm

writing a program and don’t want anyone mov-

ing the cursor around in an INPUT statement.
Kyle Chow

There are several methods to prevent cursor move-
ment during INPUT. The simplest is to POKE198,1:
POKE®631,34 before each INPUT. The first POKE
tells the program one key has been pressed, the second
puts a quotation mark in the keyboard buffer. This
forces the computer into quote mode, and the cursor
keys will appear as reversed graphic characters.

You're not really disabling the cursor keys, just
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After all these years, CMS Software Systems is still the only
company providing professional quality accounting software for the
complete line of Commodore business computers.

Whether you own an 8032, 8096, SuperPET, B-128, C-64, or the new

C-128, we have a profess&onally wr:tten fully integrated Accounting System
des:gned especially for you.

Introduced in 1979, the CMS Accounting System was the first
Accounting System available for Commodore computers. Not satisfied with
just being first, we have continued to update, expand, and improve until
today, the CMS Accounting System is widely recognized as one of the
finest Accounting Systems available for any computer,

Now Available for the Commodore C-128

» General Ledger

» Accounts Receivable
« Billing

e Accounts Payable

» Job Costing

« Payroll

$179.95

Complete Price

For more information see your
Commodore dealer or call
CathyYorkat214/289-0677.

CMS Software Systems, Inc. « 2204 Camp David « Mesquite, TX 75149



preventing them from moving the cursor around the
screen.

Or you can give up INPUT and use GET instead.
After GETing a character, if it’s not a cursor key, print
it on the screen and add it to the string. If the user
presses RETURN, a CHR$(13), then continue the pro-
gram. You'd also have to check for the INST/DEL key.
This is a little more complicated, but effectively dis-
ables the cursor keys.

Here's another method, a short machine language
program that completely disables the cursor keys, both
inside and outside of a program. Type it in, save it,
and then run it.

FORA=71@TO758 : READB: POKEA, B:NEXT : END
DATA 169,229,141,143,2,169

DATA 2,141,144,2,173,246

DATA 2,73,1,141,246,2

DATA 208,10,169,72,141,143

DATA 2,169,235,141,144,2

DATA 96,165,203,201,7,240

DATA 4,201,2,208,4,169

DATA 64,133,203,76,72,235,0

14
20
30

SYS710 turns off cursor keys if they're on, and
it turns them back on if they're disabled. The pro-
gram inserts a machine language wedge into the
keyboard table vector at $028F. For more details
about this technique, see Mapping the Commo-
dore 64 from COMPUTE! Books.

Flippy Update

We would like to clarify a comment regarding
potential read /write head damage (June '85) caused
by using both sides of a single-sided disk. Someone
who uses the second side of a single-sided disk risks
data loss because the flip side may not have passed
error-free testing. Some vendors do certify “flippies”
that have passed such testing. While there may be
some concern about potential damage induced by
debris trapped in the disk liner (and then released
when the reverse side is used), it appears that this
is not, in fact, a threat to the read /write head of the
disk drive.

A Hardware Fix For Jumpy TV

Screens

My 64 works fine with our RCA television, but
when hooked up to a Zenith the screen skips up
and down a quarter inch every second or two.
The Zenith works fine with a VIC, but can’t be
used with a 64. Turning off the automatic fine
tuning has no effect. Is there a hardware or soft-
ware fix available?

Joe Tomanic

Jittery screens can often be fixed with a single
POKE on a VIC (POKE 36864,133). But there's no
simple fix for vibrating 64 screens.
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Several readers have written about this prob-
lem. We called an authorized Zenith repair shop
and a repairman asked if the television was an older
model. Apparently, certain older TVs (not just Ze-
niths) have jumpy screens when hooked up to a
computer. Zenith has sent technical bulletins about
how to solve the problem to their repair shops. A
jumper wire inside the TV must be cut, but it's not
a job for an amateur. Contact a local TV service
shop and have them take care of it.

Will It Fit On The Disk?

I have disks almost completely full and like to fill
them up as much as possible.

Is there any way to figure out how many
blocks a program is from its listing? Also, I've
seen that many commercial games are exactly 66
blocks long. Any reason for this?

Afshin Livian

There's nothing really wrong with filling up disks, un-
less a disk is physically or magnetically destroyed and
you have no backups of the programs or files. Also,
the disk save-with-replace command has problems
handling nearly full disks.

Each disk sector holds 256 bytes. The first two
point to the next track and sector, leaving 254 for
your own use. If you know how many bytes your pro-
gram takes up, you can divide by 254 to find the
number of disk blocks it will use.

FRE(0) returns the number of bytes not being
used for the program and its variables. You can clear
out the variables with the CLR command—type the
letters C-L-R, rather than pressing
SHIFT-CLR/HOME. The following line tells you how
much memory is not being used by the program:

CLR:PRINT FRE(0)

If you own a 64 and the result is negative, add
65536. Once you know the amount of free memory,
subtract it from the amount of BASIC memory. A
Commiodore 64, for example, when just turned on says
38911 BASIC BYTES FREE.

Let’s say you have a Commodore 64 program in
memory and CLR:PRINT FRE(0)+ 65536 results in
37192. Subtract from 38911 to get 1719. That's how
many bytes your program uses. Divide that number by
254 and the result is between 6 and 7. Thus, your
program will use seven blocks. :

Your second question is a puzzler: 16K is a nice
even number in machine language, exactly a quarter
of 64K, but calculating (16*1024)/254 returns 64 and a
fraction. A 16K program should use 65 blocks, not 66.

Moving Messages
I own a 64 and would like some information on
how to get a message to scroll across the screen.
I've seen this done in games I've bought.

Kurt Kunert
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WITH NIGHT MISSION

PINBALL

You deserve the best. You've earned it. Now reward yourself with a session of Night Mission PINBALL,
the most realistic and challenging arcade simulation ever conceived! ® Stunning graphics and dazzling
sound effects put Night Mission PINBALL in a class by itself. Game features: multi-
ball and multi-player capabilities, ten different professionally designed levels of play,
and an editor that lets you create your own custom modes. ® So take a break with
Night Mission PINBALL from SubLOGIC. Winner of Electronic Games magazine’s
1983 Arcade Award for Best Computer Audio/Visual Effects.

See yourdealer... SUBLOGIC

Corporation

Order Line: 800/ 637-4983 713 Edgebrook Drive

Champaign IL 61820
(217) 359-8482 Telex: 206995




Coarse scrolling, moving characters a character at a
time, would be one answer. Position the cursor, print
a CHR$(20) to delete the character to the left of the
cursor, and you'll see the rest of the line scroll to the
left. To move a line of characters to the right, print a
CHR$(148), the insert control character.

Moving characters a pixel at a time, smooth
scrolling, is a little more difficult. You can use custom
characters or the smooth scrolling registers, but a
somewhat easier method would be to use sprites.

Sprites don’t have to be limited to players or ob-
jects in a game; you can just as easily define their
shapes to look like words or phrases. You can create
your own library of characters, or PEEK character
ROM for the shape of each letter.

Like A Telephone Call

What in the world is an interrupt?
Brian Weese

Its name provides a hint—an interrupt is like an
interruption. For example, if the telephone rings while
you're reading a book, you would save your place
with a bookmark and answer the phone. When the call
(interrupt) is finished, you return to the book.

In a 64, a timing chip pulses a million times a
second. The chip that runs the show, the 6510, listens
to the clock and follows ML instructions, which may
take two or more clock cycles to complete. This central
processor talks to memory chips, fetching instructions
for calculations and moving numbers around in
menory.

There’s another chip (the Complex Interface
Adapter #1, or CIA for short) that spends niost of its
time doing nothing. When 1/60 second has gone by, it
sends an interrupt request (IRQ) to the 6510. The
main processing chip then marks its place in the pro-
gram (with a sort of computer bookmark) and does
some important work like checking to see if a key has
been pressed and clicking the jiffy clock.

There’s one more kind of interrupt, not a request,
but a demand. A nonmaskable interrupt (NMI) is
similar to a phone call that requires you to drop your
book and leave the house for an emergency. Pressing
RUN/STOP-RESTORE is an example. The computer
doesn’t go back to the program, it drops everything,
stopping the program.

Using advanced techniques, you can insert your
own short ML programs (wedges) in the interrupt
routines. You can also trigger interrupts to happen
when sprites collide or when a light pen sees a blip
on the screen.

A Shortcut For Ending Disk
Chatter

“An End to Disk Drive Chatter” from “Gazette
Feedback” (December 1984) is one of the most
important tips you have printed. If used consis-
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tently, it solves the problem of the disk drive
banging when commercial software is loaded.
But it's inconvenient to enter the line every time
you load a program. Is there a simpler way to

make it run?
Charles C. Badeau

The line that stops disk chatter is fairly short; all it
does is write a 133 to memory location 106 inside the
disk drive. But, yes, there is a shortcut:

10 OPEN1,8,2,"&C,U,W"

20 FORJ=1TO9

30 READK:PRINT#1,CHR$ (K) ;

4@ NEXT:PRINT#1:CLOSE1l
5¢ DATAl,6,6,169,133,133,106,96,128

First, insert one of your own disks (do not try this
with a commercial disk). Enter and save this program.
Next, type RUN. A USR file with the name "&C" is
created on the disk; think of it as short for “et cetera.”
Before loading a commercial program, insert your disk
and type OPEN 15,8,15,&C" and then remove your
disk and load the commercial software.

If a file begins with an ampersand (&) and is
written correctly, OPEN 15,8,15,"&filename” loads
the machine language program from the file into the
disk drive memory and automatically runs it. Am-
persand files are an undocumented feature of the 1541
disk drive.

Why Machine Language?

A year ago I retired from an aircraft company
where I worked on engineering programs for
mainframe computers. I translated a program
from FORTRAN to Commodore BASIC and it
worked fine. But sometimes it took half an hour
to finish the calculations.

[ got interested in machine language, but re-
alized that it would take a long time to learn
enough to make the program run faster. Then |
bought a BASIC compiler from Abacus. It com-
piled my BASIC to a machine language program
that ran in four minutes.

If the compiler will make BASIC that fast, is
there any reason to continue learning machine
language?

George D. Johnson

There's no simple answer to your question. A com-
piled BASIC program is like a bicycle with a motor.
You reach your destination much faster, but it's still
not as fast as an automobile. If 30 minutes in BASIC
is unacceptable, but four minutes after compiling is
fine, you may not need to learn machine language.
It depends on your goals.

With machine language, the time could prob-
ably be reduced to less than a minute, especially if
you write a program from scratch, rather than
translating from FORTRAN to BASIC to ML. But
you might spend hours of programming and debug-
ging time to gain the additional three minutes. @
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COMPUTE!’s
Gazelte Disk

Now you can enjoy the exciting programs
fromm COMPUTE!'s Gazelfe on
ready-to-run disk

Every month you can receive COMPUTE!'s
- Gazette Disk, which includes the fascinat-
ing and challenging programs published
in the corresponding issue of COMPUTE!'s
Gazette, ready to load on your Com-
modore 64 or VIC-20.

The §%-inch floppy disk will arrive in your
home in time for you to enjoy the quality
programs of COMPUTE!'s Gazefte without
having to type a single program.




Timesaving

Using COMPUTE!'s Gazeftte Disk saves
you time. Instead of spending hours
typing in each program from COM-
PUTE!'s Gazette, you can load all the
fun and fascinating programs in just
a few minutes with the Disk, You
have more time to enjoy Budgeteer,
Mystery at Marple Manor, Vocab
Builder, and many other exciting
games and applications.

Inexpensive

And COMPUTE!l's Gazette Disk is in-
expensive, only $69.95 for a one-year
subscription. That means the Disk
costs you $5,83 a month, a savings of
55 percent off the single disk price of
$12.95. And what price can you put
on the hours of typing time you
save?

RN

GAZETTEDISK

Convenient

COMPUTE!'s Gazelte Disk gives you
access. As soon as you read about a
new and challenging program in
COMPUTE!'s Gazette, you can load
the Disk and begin usng it immedi-
ately—the Disk is ready when you
are.
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Risk-Free

All Disks are fully tested before
they're shipped to you. And full
documentation for all programs is in
the comresponding Issue of COM-
PUTE!'s Gazette. But if you should
have a problem with a disk, just call
toll free 800-334-0868 and a member
of our Customer Service Staff will
assist you.

Enjoy the quallty programs from COMPUTE!'s Gazetfe on the
convenient, ready-to-use COMPUTE!'s Gazette Disk.

To order COMPUTE!'s Gazelte Disk

Call foll free 800-334-0868 (in NC call 919-275-9809) or mail your
prepaid coupon to COMPUTE!'s Gazeite Disk, P.O. Box 901,
Farmingdale, NY 11737

Individual issues of the Disk are avallable for $12.95 (plus $1.00
shipping and handling.) Call 800-334-0868 to order.
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YES! | want to save time and money. Please enter my
subscription to COMPUTE!'s Gazelte Disk.

[ Save even morel 2 year

0 Save 55% off the single
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DIGITAL

DESIGNS

[he Evoltion Oy
Compiter. (Grophics

==

Kathy Yakal, Feature Writer

We’'ve come a long way since Pong, the
first computer videogame. Computer-
generated graphics are making today’s
games look much more realistic. And
they’re revolutionizing imagery in art,

science, television, and many other
fields. In the next decade, with the help
of new hardware—and the vision of
those exploring new ways to expand
existing technologies—we’ll see this
evolution continue.

Probably a day doesn’t go by in your life when you don't
see computer-generated images. Computer-enhanced pic-
tures are used to predict the weather and find oil. They're
used extensively in medicine to help cure disease and
better understand the way the human body works. Film-
makers use them to create images that weren’t possible
before and, more recently, artists are using them to create
comic books. Computer-generated graphics are allowing
people in almost every field to better understand—and in
some cases, to alter—the world around us.
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Research on the uses of
computer graphics in these areas
has been going on since the
days when computers filled en-
tire rooms, But in the late six-
ties, young employees at elec-
tronics companies, as well as
students at major American uni-
versities, were creating graphics
for another purpose: games.



The earliest video entertain-
ment available to the masses
was Nolan Bushnell’s Pong, a
simple ping-pong style arcade
action game. Players simply
used an onscreen paddle to
bounce a white “blip” back and
forth. Bushnell built the game
into a single-purpose console
and asked permission to put it

in a pizza parlor to test public
reaction. As the story goes, the
machine broke after a week.
When it was taken apart for re-
pair, the problem was obvious:
the coin box was too full of
quarters to accept any more.
Bushnell founded Atari to
start mass-producing the game
machines. As microprocessors

became less expensive and eas-
ier to obtain, videogames moved
into homes in the form of the
videogame machine. As they
were replaced by multipurpose
home computers, thousands of
software developers began to
stretch the graphics capabilities
of the tiny chips.

At about the same time that
Nolan Bushnell was ready-
ing his new invention, nuclear
physicist Melvin Prueitt was
writing his dissertation on mo-
lecular dynamics. He needed a
way to remove extraneous lines
from some of his drawings, and
his knowledge of computers al-
lowed him to write programs
that would do that.

But as he continued his
work at Los Alamos National
Laboratory, he found himself
drawn more and more to experi-
menting with computer graphics
to produce theoretical designs.
And when some of those pic-
tures started popping up on
book covers, he decided to de-
vote himself to that kind of
work full time.

Prueitt had realized that
scientific data—properly dis-
played—can be quite aestheti-
cally pleasing. A young scientist
was being lauded as an artist, a
pioneer in the field of computer
art.

Several of Prueitt’s cre-
ations, along with those of other
artists and scientists, were re-
cently compiled in Art and the
Computer (1984, McGraw-Hill),
a collection of computer-
generated designs which shows
the range and vision of today’s
computer graphics pioneers.

Though a few of the book’s
pictures were produced on
home computers, mini- and
mainframe machines are re-
quired for sophisticated state-of-
the-art graphics. “The main
problem is not really the soft-
ware in this case, but the hard-
ware,” says Prueitt. “The home
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Designers at Raster Technol-
ogies, manufacturers of color
graphics controllers, created
these pictures using a Prime
750 (a minicomputer). Spheres
in a Warped Pool (on previous
page) and Ocean (top photo)
were done by David P. Kirk.

A Study in Surfaces (bottom
photo) by Olin G. Lathrop.

(Photos courtesy of Raster Technologies, Inc.)

computers don’t usually have
good enough resolution to pro-
duce the kinds of pictures you
want. But as that improves,
you'll see people doing some
pretty fantastic things on their
home computers.

“If you can close your eyes
and imagine a beautiful scene,
the question is, How do you pro-
duce that scene so that someone
else can see it? If you're talented
with a paintbrush, you get out
your brush and spend several
weeks trying to create that
scene. If you're not that kind of
artist, then you just keep it
inside.

“But if you can conceive of
pictures and also do the math-
ematics, then you can program a
computer to produce that pic-
ture so other people can see it. I
guess if you're just a pure math-
ematician and don’t have any
artistic feeling for anything,
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then you probably wouldn’t be
able to create a mental image.
So you need to both be able to
conceive of something, and then
reduce it to a computer program
that can produce the picture.”

Which is not to say that
you must necessarily be a tal-
ented programmer to create
computer art. Graphics soft-
ware—even digitizing sys-
tems—are available for home
computers. Jack Nichols, art di-
rector for software publisher
Mindscape, believes those tools
make computers acceptable to
artists who have an aversion to
the machines.

“I don't think of them as
computers, I think about them
like I would a stick of charcoal
or an oil paint brush or an
acrylic medium. The more I'm
around them, the more I find
they’re just a plastic box you
can beat on.”

Filmmakers have been ex-
panding frontiers of com-
puter graphics for years to

create visual effects never before
possible. It's not surprising, then,
to see movie studios getting into
the videogame business.

David Fox joined the

newly formed games division of
movie studio Lucasfilm in 1982,
“We started experimenting with
the Atari, the idea being to just
create throwaway games,” Fox
recalls. “Partway through the
project, we realized the games
were too good to throw away.”

Fox was sharing an office at
the time with Loren Carpenter,
who had extensive experience
with computer graphics. Car-
penter thought they might get
some interesting results by us-
ing fractals—a mathematical
principle not yet exploited by
software authors—to develop
the game’s landscape. The result
was Rescue on Fractalus (pub-
lished by Epyx).

The theory of fractals isn't
new. “It’s just that no one had
done it before,” says Fox. But
it’s an example of the kind of
research being done to move
one step closer to even more re-
alistic computer graphics. The
next big step, though, is already
here: the new generation of
computers, the 16/32-bit ma-
chines based on Motorola’s
68000 microprocessor (Apple’s
Macintosh, Commodore’s
Amiga, and Atari’s ST).

“With the 16-bit machines,
we can take what’s been done
before and make it run with a
faster frame rate, more colors,
and higher resolution,” says
Fox.

ut that doesn’t mean we

have to reinvent the wheel,
according to Jack Nichols of
Mindscape. “We don’t have to
do another Space Invaders, or
any of those other things that
captivated audiences.”



GREAT COFFEE!!

speed of STARDOS.

! STARDOS accelerates every (yes, we said every) function of the 1541 disk drive.
Other fast loaders only load PRG files faster. STARDOS also speeds up SEQ, REL, USR

The 1541 is the slowest disk drive on planet earth.
Even simple operations seem totake forever. Quickloaders.

and Fastloaders that software-patch the operating system

are vulnerable to being knocked out of memory, rendering them
totally useless. Even Flashier products that require permanent
modifications to the 64 and 1541 can’t compete with the blinding

and DIRECT ACCESS files. Everything including FORMAT, VERIFY, SCRATCH, VALIDATE,
INITIALIZE and COPY are much faster. In addition STARDOS adds a vast airay
of easy to use commands and utilities all at the touch of a key.

A sampling of STARDOS features:
* Accesses ALL types of files up to 1,000% faster!

* Saves up to 300% faster than normal (wnth extended *

verify)

* DOES NOT CHANGE THE SPEED AT WHICH THE

DRIVE MOTOR SPINS

* Makes your 1541 MORE RELIABLE and LESS PRONE‘

. TO BREAK DOWN or OVERHEAT!.
-« STARDOS is fully expandable for multiple fast

disk drives

e Easy (5 minute) plug in mstallation User ‘friendly |
manual

* 100% compatible with software and serial bus
peripherals

¢ Adds years of life to your dlsks and drive in
reduced wear

 Cures a number of bugs in the Commodore 64 and 1541

disk drive including :

¢ The damaging ‘Head Knock’ that can mis-align
your 1541

* The@: Save with replace bug!!

¢ The Editor lock-up bug

» Harness the full power of your disk drive with the
built in DOS wedge Yo

* Lock/unlock files and protect/unprotect disks from

_ the keyboard

» Powerful sector editor allows direct viewing of diskette

» Upgrades computer and drive to the latest Commodore
specifications :

¢ Instant access to the bu:ld in mini-wordprocessor
for short notes and memos

« Built in copier copies all file types (even relative)
easily and effectively

* Built in disk duplicator copies an entire diskettte
in less than 3 minutes

» Fully expanded machine language monitor, always '
.on line

¢ Quality hardware. Full 120 day repair or replace
warranty

« Satisfaction guaranteed or money back—no questions
asked

¢ (Oh, by the way, we lied, STARDOS makes LOUSY
COFFEE)

o

Simply the best. $74.95
[Take advantage of our introduction special at $64. 95]

Personalize your C64! for a $10 (non-refundable) charge
we will include a 21 character power-on message with
your favorite screen, border and tpxt r:olon Examp!p

Background___Black Border__Red  Texl _Green
Write of phone for additional information.

* Trademark of Commodore Business Machines

WRITE OR PHONE .

STy %RPOINT SOFTWARE

Star Route 10 Gazelle, CA 96034 [916] 435-2371

When ordering by mail:

* $64.95 + 3.00 shipping  Calif. residents add 6% sales tax

¢ $64.95 + 4.00 COD orders * VISA or Mastercard accepted

* Shipping out of USA $6.00  Please allow 46 weeks for delivery.



All photos courtesy of The
Weather Channel. Artists:
Mike Scearce (upper two

photos, lower left) and
Paul S. Newman (lower
center and right).

Rather, the new computers
will move us closer to being
able to do at home what Melvin
Prueitt does on his computers at
Los Alamos—and beyond. “Al-
ready, in fact, I see paint sys-
tems and things emulating
systems that I've spent $150,000
for,” says Nichols.

“I'm very selfish on this or-
der. I want all the resolution I
can get, all the colors I can get. I
see these new machines giving
me definable palettes, and not
restricting me to the number of
colors they give me.”

And that kind of flexibility
makes the computer medium
more acceptable to him as an
artist. “That freedom lets me
just get in and zip around. I
don’t care if they want me to do
it with a mouse or a joystick or
a tablet or by talking into a mi-
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crophone. I don’t care how they
get me there because I'll draw
with my foot if that’s what it’s
going to take me to do it.”

By providing such artistic
satisfaction and maneuverability
to the designers of software, the
consumer ultimately benefits.
“What we’re aiming for is an
experience that people can have
when they play a game that
makes them feel like they're
really in the environment. I
know I want something in my
house that can do that,” says
Lucasfilm’s Fox.

So how long will it be
before we see images on com-
puter screens that make us think
we're watching television? That
can be done now, says Fox, but
not in realtime. To create a pic-
ture like that on a fairly large
computer can take hours. And it

The Weather Channel uses computers for creating more than weather maps and
satellite photos. About 95 percent of its images are electronically produced, says art
director Eddie Terrill. Using state-of-the-art graphics systems like the Quantel
Paintbox has resulted in numerous broadcast awards for superior design.
Beyond that, automating many of the station’s functions allows meteorologists
to concentrate more on something else: predicting the weather.

could be another ten years, and
a few more generations of micro-
processors, before people can do
that in their homes.

One thing it takes to make
pictures look real is a process
called anti-aliasing, a blending
of the boundaries wherever two
colors meet on a design. If a
computer cannot generate
enough shades of each color to
do that, edges look stair-stepped
instead of smooth. Fox looks for
computers to contain specific
chips for just that function.

Another boon would be the
use of CD ROM’s in future com-
puters. A CD ROM is a read-
only memory device that uses a
compact disc format for digital
information. Currently, CD ma-
chines are available as music
systems. If a home computer
were interfaced with a compact
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Commodore 1530 Datasette
$2495 Retails for °59°°

This is new, fully warranted
Commodore product.

Only 500 are available at this price.

Even if you have a disk drive, don’t miss
this offer. Remember alignment problems?
Your drive may go out just when you
NEED it to save data!

ABBY'’S SPECIAL BONUS

To The First 100 To Order
Three FREE 15-minute

Maxell high quality tapes.
(Retail $1.95 ea.)
Dealer inquiries invited.

Order Line Customer Service

1-800-282-0333 { 1-513-879-9699
ORDERS ONLY! Sales Personnel Do M-F 10 a.m.-7 p.m.; Sat. 10-3 ET
Not Have Information on 37 S. Broad Street, Fairborn, OH 45324

Previous Orders or Product Specs.

“ Prepaid orders over $50 receive free shipping, UPS, continental US. No waiting period when paid by credit card,
VISA certified check or money order. Add $2 shipping and handling on orders under $50. Add $5 for COD orders. $15
BETEEEE Minimum for VISA/MC. Hardware requires additional freight charges. Ohio residents add 5.5% sales tax. All items

subject to availability and price change.



disc player, it would add over
500 megabytes of storage space.
(Most CD players have jacks la-
beled “For future expansion”;
this is one possible use.)
Besides the obvious advan-
tage of that much extra storage
space (you could literally store
encyclopedias on disks), the
entertainment possibilities are
tremendous. ““You could store
precomputed images—the ones
that take hours to produce—and
then bring them up in a game
so you get really nice images,”

says Fox. “It’'s a way to force the
small computers to do more.”

Another popular form of
home entertainment may also
become a part of your computer
system: the video cassette re-
corder (VCR). “When these ma-
chines talk to my VCR at
home—and I'm sure they will—
[ see me being able to freeze a
frame and grab it from my VCR,
and my computer will under-
stand that,” says Nichols. “I see
that as setting up horizons that I
can ram around in.”

Science. Becomes At

All photos courtesy of Melvin L. Prueitt, Motion Picture Group,
Los Alamos National Laboratory

All of these new, powerful
tools may bring forth hidden
talents from unexpected sources,
says Prueitt. “I think that what
you're going to see is that peo-
ple who are, by nature, let’s call
it spiritually artistic, the kind of
person who appreciates beauty,
who likes to see beautiful land-
scapes or spend hours in muse-
ums looking at pictures...maybe
those people don’t have the co-
ordination to be able to produce
that on a piece of canvas, but
it's inside of them...this is the
kind of person who I think will
be brought forth by computers.
Whether they're traditional
kinds of artists or not, they're
artistic inside and they’ll be able
to produce art.”
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BEFORE LOADING YOUR SOFTWARE
MAKE A BACKUP COPY WITH
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THE AUTOMATIC DISK BACKUP
SYSTEM FOR YOUR 64 & 1541 DRIVE!
- Uses NEW Vari-sector track scanning process + NO analysis required, just swap disks...& NO damaging
- Actually copies a FULL disk in only 3 MINUTES! drive knock during errors, format, or copying
b » Easiest to use — TOTALLY automatic copy utility - Detects & DUPLICATES extra sectors, hidden ID’s,
! - NEW Auto-Sensor detects and copies half-tracks altered headers, frequency & track density
} » Breaks through LATEST protection schemes + All copiers AUTOMATICALLY put “errors” on backup
| » 3 copiers in 11 Includes FAST Copier, VARI-SECTOR + UNLOCKS protected disks for backup copying
| Copler, and HALF-TRACK Nibbler + FASTEST & most advanced backup copier you can buy
+ Copies normal & HALF-TRACKS up to track 40 : - Writes errors 20, 21, 22, 23, 27, 29 WHILE COPYING!
+ NEW sync-seeking logic reduces copy time + Transforms your 1541 into a SUPER-FAST copy drive!
+ 100% machine code for fast, RELIABLE operation « PRODUCT SUPPORT tel. #, revisions, and upgrades

UP TO 4 TIMES FASTER THAN OTHER COPIERS!
ONLY

$49.95 oo 805-687-1541 ext. 64

l for entire system Technical line 805-682-4000 ext. 99
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DISKMAKER PAYS FOR ITSELF THE FIRST TIME

¢ 1985 3463 State Street « Suite 1541A - Santa Barbara - CA 93105




Funnies of the future? First Comics, of
Evanston, Illinois, has produced the
first comic book created on a micro-
computer. Artist Michael Saenz drew
Shatter on an Apple Macintosh, then
added color to each frame.
The Macintosh represents a major
step in the evolution of computer
graphics, says First Comics’ Michael
Gold, because of its affordability, ease
of use, and high-resolution graphics
capabilities. “The Macintosh is a very
easy machine to use,’’ he says. ‘‘For art-
ists, who want to minimize interfer-
ence, that’s very important.”

ﬁf

|

3,

Fractals

These figures illustrate how fractals work.,
Line A branches off at a 50-degree angle to
form a Y intersection (the two shorter
lines are 2/3 the length of A). By
continuing the pattern, a tree-like
structure is formed.
(Fractals created by staff
artist Lee Noel.)

The lacy coastline
pictured below was
created by breaking a line

segment into four equal
parts, then letting that pattern
continue in each of the parts.
Though you can still make out the
original shape in the fourth drawing,
further steps would make it harder to
distinguish,

Fractals were used in the development of Rescue on Fractalus
to generate the constantly changing landscape. Had the design team
at Lucasfilm Games used more traditional programming methods,

the program would have taken up more memory, and each individual
change in scenery would have had to be painstakingly plotted—
which means the resulting graphics may have been much cruder. @
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Computer Devices Int'l

SUMMER SPECIAL $74.95 CIDl 32

(415)633-1899

CALL TODAY TO ORDERI

FOR THE COMMODORE 64

DUAL DRIVE ® Automatic back-up of nearly all protected disks in 68 Seconds!
e Using unique track analyzation process, protection schemes are treated as normal
data giving you an original back-up.
©® Equipped with Special Auto-Back-up.**
SINGLE N
1 5 41 ® FASTEST single drive back-up ever made, less than 2 Minutes!
® Backs-up all standard disks in only 3 Passes!
TWO DRIVES
1 541 e Automatically backs-up a standard disk in only 35 Seconds!
® Also equipped with Special Auto-Back-up**

e Auto-Back-up After booting up, the computer is no longer necessary, and may be
’HQUJHGS disconnected. The drives automatically detect the disk being inserted and removed.

An absolute must for multiple back-ups!!!
Welcome! All routines are highly reliable and include full verify option.

BASEMENT BOYS SOFTWARE

P.O.Box 30901 Portland, OR 97230-0901

ANOTHER MASTERPIECE
The Programmer of DI-=SECTOR™ has done it AGAIN

| Check, Money
Order, VISA,
MASTERCARD

(503) 256-5506

EASYTO USE
ALL ON ONE DISK

ONLY $29.95
ADD $3.00 SHIPPING

g Accepted
ﬁ Add $3.00 for
C.O.D’s

ALWAYS SAME
DAY SHIPPING




e TN TS TIPS s—
BASIC Shortcuts

If you've discovered a clever timesaving
technique or a brief but effective program-
ming shortcut, send it to “Hints & Tips,”
¢/o COMPUTE!s GAZETTE. If we use it, we'll
pay you $35. Due to the volume of items
submitted, we regret that we cannot al-
ways reply individually to submissions.

Some Ideas For Beginners
Christophe Robin

To make a program run faster: « use NEXT rather
than NEXTX or NEXTR; e don’t put REMs inside
FOR-NEXT loops; ¢ use variable names of one
letter, the more characters in a variable name,
the slower the program runs; ¢ write several
statements on the same line, separated by colons;
» when doing a lot of calculations, use variables
rather than numbers (X=Y*Z instead of X=>5%130).

If you're writing a program that contains
POKEs or SYSes, save it to tape or disk before
running it. If used improperly, these commands
can lock up the computer and you'll lose the
program.

When a disk drive makes crackling sounds
and the red light is blinking, you may have a
disk that’s stuck in its envelope. Remove the
disk, put a couple of fingers in the middle, and
gently rotate it a turn or two. You may loosen
the disk enough to make it work.

A long name for a disk program, like
“DISKREADWRITE" gives you more information
about what the program does, but may be diffi-
cult to remember. A shortcut is to use an asterisk
(*) as a wildcard. LOAD “DI*”,8 will load the
first program that starts with the letters “DI." If
there are other programs beginning with “DI”
use something like LOAD “DISK*”,8 or LOAD
“DISKREAD*",8.

To reset your computer as if it had been
turned off and then turned on, type SYS64738
on a 64, or SYS64802 on a VIC.

It's a good idea to validate heavily used
disks once in a while, especially after you've
scratched several files. Enter OPEN 15,8,15,”V0”
and (on a separate line) CLOSE 15. This causes
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the drive to look through the directory and mark
which blocks are being used for programs and
files.

Taping Before Typing
Milton A. Young

Here's a tip for people who type in programs
from magazines. To minimize errors, dictate the
program first into a cassette player. Read slowly
enough so that you can keep pace while typing.
Include the line number, program line, and
checksum number for ““Automatic Proofreader.”
Then listen to the tape while you enter the pro-
gram. It helps to have a pause button on the tape
player. To keep from getting bored, I usually do
20 to 30 lines at one sitting and then take a
break.

Overall, this method may take a little more
time, but it has several advantages. First, you
nearly eliminate typing errors, which means
much less time spent looking for mistakes. And
when you do mistype something, you can listen
to the tape while you check the lines on the
screen. It's even a good way to learn program-
ming. For some reason, listening to yourself
reading program lines gives you a better under-
standing of how the program works.

Defined Equations
Paul Shaughnessy

The DEF FN command allows you to define a
complex calculation as a function with a short
name. DEF is short for DEFine and FN means
function, so it’s actually a function that creates a
brand new function, like establishing a new
keyword in BASIC:

10 DEF FN A(X)=(5*X)—10

If you place this function definition at the
beginning of a program, you can later multiply
by five and subtract ten, with function “A""—
PRINT FN A(20) or K=FN A(]), for example. In
this simple function, one number comes in and
another goes out, although it’s possible to define
functions that operate on more than one value.



The world’s first

Flectronic University.

ow, for the first

time, you can take

real courses, from
live instructors all over the
country, in your home or office, on
your own personal computer. Tune-in to
lectures and interactive seminars presented by
renowned experts; arrange for private tutors or
special courses for your children that accelerate
learning; and access an Electronic Library of
unlimited information, which includes 52
popular Data Base Services. You can even earn
college and graduate-level credit through the
system, with the added convenience of working
at your own pace, within your own schedule.
As little as $79.95 provides your entire family
with lifetime enrollment in the Electronic
University, and brings an expanded and con-
tinuing list of courses into your home. Enroll-
ment Packages are available for IBM®,
Apple®, and the Commodore® 64.

THE ELECTRONIC UNIVERSITY
TeleLearning Systems, Inc.

505 Beach Street, San Francisco, CA 94133
415/928-2800

M

f you are interested
Iin earning college
credit or a degree,
universities and colleges
 throughout the country
offer their courses on the Electronic
University network, and feature experienced
educators who will communicate with you
on a one-to-one basis . . . If your interest is
business, an array of field-specific courses
are offered through Professional Associations
and colleges, in addition to computer courses,
career development programs, and training
courses for employees . . . And the entire
family will benefit from our Personal Achieve-
ment classes, an enlarged course listing for
children, and our 24-hour Electronic Library.
In other words, the Electronic University
provides a vast and useful selection of courses
and programs for all family members. See our
catalog for a complete listing, or call for
more information:

800-22LEARN or
800'44LEARN in California

J The Electromic University is a trademark of TeleLearning Systems, Inc
Apple, 1BM and Commodore are registered trademarks of Apple Computer, Inc., International Business Machines, and Commaodore Electromies, Lid. respectively



Now, to add a little twist to DEF FN, we can
add another equals sign and a number:

10 DEF FN A(X)=(5*X)—10=20

All of a sudden, we have a defined equation.
The first equals sign is part of the DEF FN com-
mand, the second equals sign says we're going to
compare the left half against the right half of the
equation. The function will return a zero if the
equation is false, minus one if its true, as you
can see in this example. (The answer to this sim-
ple equation is 6.)

10 DEF FN A(X)=(5*X)—10=20

20 FOR J=1 TO 10:PRINT J,FN A(J:NEXT

There are several variations you can use to
make defined equations more flexible. First, you
don’t have to limit the equation to one variable;
you can insert additional variables, or PEEKs or
other defined functions. And the second equals
sign could be a less-than, greater-than, or both.
With several such functions, you could loop
through possible answers until you find one
number that’s too high, another that’s too low.
Then loop through that range, using a smaller
STEP size, until you find the answer or an
approximation. You can also use this technique
to solve dlophantme equations (as in math prob-
lems like “I have four coins that add up to 37
cents; what are the coins?”). @

. CompuSERVE HELps You
GET Tue Most From ANy COMPUTER.

Now CompuServe brings you:
!’opular CB simulator = Round-the-clock shopping
new. & Interactive games and trivia
IC MAIL & Electronic airline ticket e
= Rmulariy updated investment reservations :
_ = Over 800 other practical and
. New atemlm newswire fascinating options
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STARPOINT SOFTWARE proudly presents

A+A+A+A+A+A+A=A

[say Icepick], a revolutionary new concept in
software de-protection for the Commodore
B4. ISEPIC is not a disk duplication system,
but an extraordinary hardware/software
combination that actually bypasses any disk
protection scheme. ISEPIC captures and
saves the protected program as it runs in the
B64's memory, this "‘snapshot’’ becomes ac-
cessible to the user for complete inspection
and alteration. From this image, ISEPIC can
automatically create a compact, auto-booting,
fast-loading file which is completely un-
protected and self contained.

vr Copies ALL memory-resident software

% ISEPIC'd programs load many times
faster than originals

vr ISEPIC is invisible to software—cannot
be defeated

Y Eliminates drive "'knock’’ due to antique
protection schemes—adds years of life
to your drive

¥ Automatically ‘‘cracks'’ protected pro-
grams into single, auto-booting, super-
fast loading files

Place multiple programs on a single
diskette

v Create auto-booting, fast-loading
versions of your own programs

¥ Cracked programs are completely self-
contained and run independently of the
ISEPIC adapter

¥ Copies software with a flick of a switch

¥z ISEPIC comes complete and ready-to-
run, just plug into expansion port

# Programs cracked by ISEPIC may be
used on MSD or 4040 drives as well
as hard disks regardless of original pro-
tection schemes

When ordering by mail:
* $64.95 + 3.00 shipping
* $64.95 + 4.00 COD orders
* Calif. residents add B% sales tax
* VISA or Mastercard accepted
* Shipping out of USA $6.00
Please allow 4-6 weeks for delivery.

ot

. WRITE OR PHONE |,

ST :RPOINT SOFTWARE

Star Route 10 Gazelle, CA 96034 [916]435-2371




SYMBOL MASTER™

MULTI-PASS SYMBOLIC
DISASSEMBLER
FOR THE COMMODORE 64 *

disassembles any 6502/6510
machine code program into
beautiful source

® Learnto program like the expents!

® Adapt existing programs to your needs!

* Automatic LABEL generation.

® Qutputs source code files to disk fully compatible
with your MAE,* PAL,* CBM* or Develop-64* as
sembler, ready for re-assembly and editing!

® Qutputs formatted listing to screen and printer.

Automatically uses NAMES of Kernal jump table

routines and all operating system variables,

Generates list of equates for external addresses,

Generates complete cross-referenced symbol table,

® Recognizes instructions hidden under BIT
instructions.

* 100% machine code for speed.

(Symbol Master™ is not copy protected,)

ORDER NOW! Available on disk only. Introductory

price $49.95 postpaid USA.

*MAE is a rademark of Eastern House.

PAL is a trudemark of Pro-Line.
Commaodore 64 i a trademark and CBM is a registered
trademark of Commodore,
Develop-64 is a trademark of French Silk,

L

UHLEAI SH TIIE PO WER OF
YOUR COMMODORE 64
WITH THE ULTIMATE
INTERFACE

e Control & monitor your home — appliances, lights &
security system
Intelligently control almost any device
Connect 10 Analog-to-Digital Converters
Control Robots
Perform automated testing
Acquire data for laboratory & other instrumentation
applications
® Many other uses
Don’t make the mistake of buying a limited capability
interface. Investigate our universally applicable Dual
6522 Versatile Interface Adapter (VIA) Board, which
plugs into the expansion connector and provides:
Four 8-bit fully bidirectional /O ports & eight hand-
shake lines ® Four 16-bit timet/counters ® Full IRQ

interrupt capability ® Four convenient 16-pin DIP
socket interface connections ® Expandability up o
four boards & sixteen ports,
ORDER NOW! Price $169, postpaid USA. Extensive
documentation included, Each additional board $149,

COMMODORE 64™

SOURCE CODE!

“What’s Really Inside the
Commodore 647

® Most complete available reconstructed assembly lan-
guage source code for the C-64's Basic and Kernal
ROMs, all 16K. ® You will fully understand calls to
undocumented ROM routines, and be able to effectively
use them in your own programs, ® Uses LABELS, Nota
mere one-line disassembly. All branch targets and sub-
routine entry points are shown, ® TABLES are fully
sorted out and derived, ® Completely commented, no
gaps whatsoever. You will see and understand the pur-
pose of every routine and every line of code! ® Com-
plete listing of equates to external label references. @
Invaluable fully cross-referenced symbol table

Order C-64 Source. $29.95 postpaid USA

All orders shipped from stock within 24
hours via UPS. VISA/MasterCard wel-
comed.

SCHNEDLER SYSTEMS

1501 N. Ivanhoe, Dept. G-8 , Arlington, VA 22205
Information/Telephone Orders (703) 237-4796

-

e A 1950 study predicted all computing in the U.S. through 1999 could be done

by 5000 computers!

e An integrated program with the power of Lotus 1-2-3 is available on the C64!

BELIEVE IT OR NOT!

® A neutrino has neither mass nor a charge, but travels at the speed of light!

N

Until now, while useful programs
existed for the C64, you had to use
different commands for each. Even
worse, they couldn't share data, Now
there is one integrated program with
the power of Lotus 1-2-3: VIZASTAR.
It has a spreadsheet, a database and
graphics. It took Kelvin Lacy, who
wrote the acclaimed "Omniwriter” for
Hesware, 15 months to develop
Vizastar. It is totally menu-driven and
written 100% in 6502 machine code.
You can go instantly from
spreadsheet to database or graphics
and data is shared by all. It is
compatible with virtually all word
processors and printers. All Vizastar
commands can be automated, so you
can create your own applications and
run them with one keystroke. Bet you
think, with integration must come
compromises. Nope. Read on and
decide for yourself.
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Actual Screen Dump Printed by VIZASTAR

The VIZASTAR Spreadsheet

It is a full-featured spreadsheet, as
powerful as Multiplan. But much
faster — faster than many on the
IBM-PC! Remarkably, 10K of memory
is available for spreadsheet use.
Below VIZASTAR is compared
against the other leading

The VIZASTAR Database

It is a fast, random-access database,
with file size limited only by
available disk space. Create file
layouts by simply painting a picture
of the layout on up to 9 screens,
showing where each field starts and
ends. Vizastar does the rest. You
can modify the layout at any time.
To process the data, you use the
familiar environment of the
spreadsheet.

The VIZASTAR Graphics

Open a window anywhere and
display a high-resolution bar or line
graph of spreadsheet or database
data. Or display the data as a pie
chart or spectacular, 3-D multibar
graph.

"I have been using Vizastar daily. | find it
is the most powerful spreadsheet on the
market for the C64 and the only
spreadsheet that | will personally
recommend for serious use.”
Richard Tsukiji, President,
U.S. Commodore Users Group

“The power and design of Vizastar is
spectacular. One of the “Best 5" software
for the C&4 of the 1000s I've seen.”

Mike Hayes, Commodore Dealer

[Vizastar is] a phenomenal piece of
programming which could turn the home
computer market on its head.”

California Magazine 2/85

RISK-FREE OFFER

VIZASTAR comes with a cartridge; a
1541 diskette with a backup, reference
and tutorial manuals. The 50 page
tutorial manual is full of examples and
pictures, to guide you step-by-step.
Vizastar is priced at ONLY $119.97.
The power of Vizastar may be hard to
believe, but its value is hard to beat.
We are so positive you will be
delighted with it that we offer a hard-
to-believe 15 day Money-Back
Guarantee. Try it Risk-Free. Call us
today or send a check or Money Order.
VISA/MC accepted.

Calif. Residents add 6.5% Sales Tax.
Add P&H: UPS-$4: COD/Canada-$7.

|SOLID STATE SOFTUARE]

1125 E. Hillsdale Blvd., Suite 104
Foster City, CA 94404-1609
(415) 341-5606
® Dealer Inquiries Welcome ®
Irmﬂtl' Lotus 1-2-3/Lotus Development.

spreadsheets.

CALC | MULTI| WIZA

RESULT| PLAM | STAR

No. of Rows 254 255 1000
No. of Columns ] 63 64
Vary Indiv. Columns NO YES YES
Date Calculati NO NO YES
No. of Windows 2 ] 9
Bullt-in Functions 21 ] 3
Link Spreadsheets NO YES NO
Sort NO YES YES
Program Mode NO NO YES
Money-back Guarantes NO NO YES
etail Price 99.95 99.95 1997
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Children will learn and
develop new skills with States
& Capitals Tutor, Wordmatch,
Munchmath, Wordspell, Con-

- inect the Dots, Aardvark

@i/ ing for Kids, a regular monthly
= feature, will uncover new

Martian Prisoner, The Viper,
Skydiver, Snake Escape, De-
mon Star, Cyclon Zap, and Oil
Tycoon are just a few of the
ready-to-run games you'll find
exclusively in COMPUTE!'s
Gazette each month. Just
type in the programs and
watch your screen explode
with colorful new computer
game excitement.

[T R
More challenge

Ready to tackle more ad-
vanced projects? In COM-
PUTE’s! Gazeftte, you'll leamn
how to use tape and disk files,
how to program the function
keys, writing transportable
BASIC, how to make custom
graphics characters, new
ways to enliven programs with
sound, one-touch commands
for the 64, how to use ma-
chine language, speeding up
the VIC-20—and much more!

ways to involve your children
in computing.

More programs

Programs to help you balance

your checkbook, store your
addresses, keep tax records,
manage your personal busi-
ness. You can create your
own programs and games,

improve your word processing,

spreadsheets, and data base
management, load and run
faster with 64 Searcher,
VIC/64 Program Lifesaver,

Attack, and Alfabug. Comput-

Quickfind, Word Hunt, Disk
Menu, VIC Timepiece, The
Automatic Proofreader and

maore.

$88888866688
More buying
guidance

You'll profit from comprehen-
sive reviews of everything from
data-quality cassette tapes to
software to graphics plotters
and modems. Virtually any-
thing that's compatible with
your Commodore is reported
on in COMPUTE!'s Gazetlte.
With this kind of expert help,
every computer purchase you
make can be the right onel!

s s 2y Imn e e e )
Order now

All you do is mail the postpaid
card bound into this issue. But
don’t delay! Subscribe now to
start receiving every issue of
COMPUTE!'s Gazeftte.

For Faster Service
Call Toll-Free
1-800-334-0868



Each month, COMPUTE!'s GAZETTE tackles some
questions commonly asked by Commodore users and
by people shopping for their first home computer. If
you have a question you'd like to see answered here,
send it to this column, c/o COMPUTE!'s GAZETTE,
P.O. Box 5406, Greensboro, NC 27403.

Qn You often publish programs which re-
quire special POKEs to “protect BASIC” or
“move the top of BASIC.” Why do you have to
do this?

A. Usually this is necessary to make room in
memory for a machine language program with-
out interfering with BASIC. Let’s back up a bit to
explain the problem in more detail.

When you write a program in BASIC, the
computer takes care of a lot of picky details for
you. Among these details is memory manage-
ment—the process of making sure that memory
conflicts are avoided. For instance, you might get
upset if the computer suddenly decides that it
needs a chunk of memory for some reason and
appropriates a piece of the BASIC program
you’'ve been typing in for the last hour. Your
program would be a jumbled mess.

To prevent things like that from happening,
the computer keeps track of how much memory
is available for BASIC programs. In effect, it
draws an imaginary boundary between the end
of BASIC memory and the beginning of remain-
ing memory. This boundary is often referred to
as the “top of BASIC.” The computer also draws
another boundary at the point in memory where
your BASIC program starts—the “bottom of
BASIC.” Then the computer does everything it
can to protect the BASIC program between these
boundaries against internal interference.

If you stick to programs written completely
in BASIC, you shouldn’t have to worry about
interference. But things get a little more com-
plicated when you start working with machine
language. Suddenly you're forced to accept
responsibility for some memory management
yourself. The computer doesn’t automatically re-
serve memory for a machine language program
in the way it does for a BASIC program. Further-
more, it is oblivious to any memory conflicts the
machine language program may create—at least

MON QUESTIONS

until a severe conflict causes the machine to

““crash” or lock up.

Machine language programs that don’t have
to share memory with BASIC programs have
more freedom. With BASIC out of the way,
there’s plenty of room in memory. However,
some machine language programs are designed
to work as subroutines of BASIC programs or to
enhance BASIC itself (by adding new commands,
for example). To coexist, the BASIC program and
machine language must be protected against
encroaching on each other. At the same time,
room must be found in memory for the machine
language. Often the solution is to “move the top
of BASIC.”

The top of BASIC boundary is controlled by
two memory locations in the computer. A pair of
numbers stored in these locations tells the com-
puter where the boundary should be drawn. By
changing these numbers with POKE statements
in BASIC or equivalent commands in machine
language, the top of BASIC can be moved at
will—but only after careful calculations insure
that a conflict won't result. Two other locations
point to the bottom of BASIC; the beginning of
BASIC memory can be moved up with POKEs to
these locations.

A typical example of moving the top of
BASIC is when you type in certain machine lan-
guage program listings with the MLX utility pub-
lished frequently in COMPUTE!s GAZETTE. MLX is
designed to make it easier to enter machine lan-
guage programs. However, since MLX is written
in BASIC, some machine language programs can
overwrite MLX in memory. The reverse can also
happen: MLX can overwrite some machine lan-
guage programs it's supposed to be helping you
enter. To avert these disasters, sometimes the top
of BASIC has to be moved downward, or the
bottom of BASIC has to be moved upward.
That’s why the MLX instructions in some articles
include a few POKEs you have to type before
loading MLX.

Occasionally the top of BASIC is moved for
other reasons than to make room for machine
language. For instance, high-resolution screens,
custom character sets, and sprites need memory
for their data tables, and moving up the begin-
ning of BASIC boundary to free up some extra
memory is a common solution.
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COMPUTING

A Visit To Eric’s Classroom

Fred D'Ignazio, Associate Editor

The Land Of The The Paperless Classroom
Lilliputians Watching all those kids process paper, it occurred
Recently, I visited \\ to me how neat it would be—both for students
the classroom where - and teacher—to have little networked computer

my son Eric will terminals at every table for the kids to do all this

begin the first A processing on.

grade this fall. /(L\L\f \\\ / I noticed that the kids already had their own

Parents of this year’s / }]‘ workstations and were encouraged to work at

kindergarten class were \__g [ | 'Y\ L their own pace. Computers could augment this

encouraged to come and ’I\ independence and self-paced learning. Instant

see how first graders /'S‘T‘\‘ feedback, with helpful suggestions, encour-

spend their day. Mo agement, and a review of the lesson only a
The first thing I keystroke away.

noticed in the clasgs~ \ And what a boon this would be for the kids’

room was how big 3 teacher who, I noticed, was accur:nulating

[ was and how little C—ﬂ = . stacks of paper. Instead of spending hours

correcting papers, she would have time to
look at summary statistics of the children’s
progress, or recall a transcript of each child’s
work, in any subject, and examine what was es-
pecially hard for the child to master.

everything else was—
people, chairs, tables, drinking fountains, and
bookshelves. I'm a small person, so it was
kind of a shock to feel like Gulliver in the wee
land of the Lilliputians.
When I sat down in one of the tiny chairs
recommended by the teacher, I sat dom}!’n cau- What Software Is Available Now?
tiously and nervously, fearing that I would crush Is this fantasy of mine even close to happening
the puny thing with my gigantic five foot seven  in real classrooms with real teachers and children?
body. The right kind of software (drill-and-practice)
After a few minutes of acute discomfort, is available. According to the 1985 edition of
however, I began to relax. It wasn’t long before I  TESS (The Educational Software Selector) published
overcame my shyness and began roaming around by EPIE (Educational Products Information Ex-
the room, asking children what they were doing, change) and the Consumers Union, of the 7000
examining work materials, and peeping over the  educational programs on the market, almost 70
teacher’s shoulders as she conducted her reading percent are drill-and-practice. (For more about

groups. TESS, write: EPIE, P.O. Box 839, Water Mill, NY
['ve often thought of schools as “learning 11976; or call 516-283-4922.)

factories.” I saw kids going to school in massive And it looks like teachers (and parents) are

numbers across our country, to process huge responding. A recent issue of Billboard shows

quantities of facts and basic skills. that eight of the top ten best-selling educational

When [ visited Eric’s school, I found out that programs were drill-and-practice. (The other two
I was right! Schools are factories. I was amazed,  were learning games.)

in the short time we were there, at the amount of But does this mean, then, that we're close to
material—the number of pieces of paper—those the paperless classroom?

kids processed. It was exhausting just watching The answer is a resounding NO. And there
them, are many reasons why not. First, the quality of
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( DELUXE RS232 \
INTERFACE

‘Whether you want 1o communicate with a modem, senal printer,
another computer, or any other RS232 device, the Deluxe R5232
Interface s the correct choice. Amy comparsion will show that it
s best Commodore compatible RS232 interface available for any
pnice! The Deluxe RS232 Interface 15 the culmination of 3 years of
working with Commodore users who need an R5232 Intertace It
supports all standard R5232 connections (2-8. 12 20, 22) n
cluding Ring Detect and Hi Speed Indicator Four switches in the
RS5232 cover allow you 10 sel the umit for virtually any standard
RS232 configuration  The unit mcludes a 3 foot cable with ether
a male or female DB25 connector {specily which) RS232 plus ane
minus voltages Users Manual mcludes a type-in Basic terminal
program, basic program transfer routine, and other examples. Add
$2.00 for shipping. Suggested retail $44 35

PRINTMASTER/S (RS232)

This 15 an R5232 version of our famous Printmaster/+G. It s
a senial bus panter interface prowiding full RS232 signals for an
RS232 ponter Supports pins 2-8, 20 Select 300, 600, 1200
2400, word, and panty  DTR or Xon-Xoll handshake Supports
dot graphics and characters on RS232 versions of Epson. Oki
Gonlla, NEC, and more Includes all Pnntmaster Intellileatures
Includes 3 11 cable with a male or female connector (specily which)
Cassette or extenal power Add $2 50 for shipping  Suggested
retadd §139 95

See your local dealer or

CALL (206) 236-2983

30 day money back guarantee on all products Visa and MC
welcome Winle 1o us i you wish 10 be on a special marketing survey

\™""“" DEALERS CALL US! /
(Omnitronix)
kﬂ BOX 43-DEPT.GB-MERCER I5., WA ssoy

New dimensions in Bible study.

» = THE WORD
' Processor
the complete K]V Bible on

disks $199.95 *
TOPICS

an index to over 200 Scripture
subjects $49.95 *

* plus $3 postage/bandling

plus sales tax in Texas.

For information contact:

Bible Research Systems

2013 Wells Branch Parkway, Suite 304
Austin, Texas 78728
(512) 251-7541

“Software for personal Bible study.”

Requires APPLEI1 +, IBM PC

and compatibles, TRS80,

CP/M 2.2 (Z-80), KAYPRO,

ZQ.SBORNE, COMMODORE 64,
100,

PRINT
T-SHIRTS

ON YOUR
COMPUTER!

With the UNDERWARE RIBBON™
your printer makes dozens of
iron-on transfers. Print any
jmcge cn plain paper, then
iron it onto your own T-Shirt!
Make T-Shirts for friends or as
gifts. Available for the

Apple Imagewriter, IBM,
Epson, Okidata and Star
Gemini dot matrix printers.

Add five colors to any
UNDERWARE RIBBON transfer
with new UNDERWARE COLOR-
PENS™.

Suggested retail for the
UNDERWARE RIBBON and
UNDERWARE COLORPENS is
$1495 each

See your dealer or contact
U\ID=P\‘\9\I2
RI2I2CN

Diversions, Inc. 1550 Winding Way

Belmont, CA 94002

(415) 591-0660

BACKUP
PROTECTED SOFTWARE

| with COPY II 64"

From the team who first brought you COPY 11 PLUS (Apple), COPY 11 PC
(IBM) and COPY II MAC (Macintosh) comes a revolutionary new copy
| program for the Commodore 64, COPY II 64!

‘ * Copies most™ protected software — autonatically.

* Copies even protected disks in just 3% minutes.

* Maximum of four disk swaps on a single drive.

® Copies half and full tracks.

® Requires just one 1541 drive on the Commodore 64.

Call M-F 8-5:30 (W. Coast time) with your 2= <@ : 503/244-5782.
Or send a check (add $3 s/h, $8 overseas) to

-\, 0"" \\ lOPY"

|
M
/. i .a;( ENTRAL POINT
/\%J mm f f‘t/ ’s ’? $39 95 Software, Inc.
&\ 9700 SW Capitol Hwy. #100
\ 7 Portland, OR 97219
".v/ \()’
1. “We update Copy 1164 reguliarly to handle new protections; vou as a registered owner may update at any
time for 1/2 price! (To update, just send original disk and 320.)
Thes product s provided for the parpose of enabling vou to make arclical copres only
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Trusted Software and

LANGUAGE SOFTWARE FOR COMMODORE COMPUTERS

ADA TRAINING COURSE  ([[=o REFERENCE BOOKS
caches you the language of the future. i

Comprchensive subscl of language. Training

Includes: editor; syntax checker,

compiler; assembler; disassembler,

handbook. $59.95 =¥

ASSEMBLER/MONITOR-64

Muacro assembler and extended monitor.
Supports all standard functions plus
floating point constants Monitor
supports bank switching, quick trace,
single step, more, $39.95

ANATOMY OF C-64 Insider's puide to

TRICKS & TIPS FOR C-64 Col-

the "64 internals.  Graphics, sound, 1O,  ection of easy-10-use techniques: advanced

BASIC COMPILER 64

Compiles complete BASIC language
into cither fast 6510 machine language
and/or compact speedcode. Supportse
overlays and many extended BASIC
commands, $39.95

BASIC
Compiler

I ot
QUICKCOPY V2.0 xv
PROTECT Your DATA ... Backup
your valuable data with the fastest disk
copier we've seen o date. Copies enlire
disk in 2.5 minutes on two or 3.5
minules on one 1541, $19.95

o)

S e\

FORTH-64 LANGUAGE

Based on Forth 79 (+ parts of '83).
Supports hires graphics and sound
synthesizer. Full screen  ceditor,
programming tools, assembler, samples,
handbook. NEW! 33995

-
o
A
-
R

kernal, memory maps, more. Complete
commented ROM listings. 300pp $19.95

ANATOMY OF 1541 DRIVE Best
handbook on floppy explains all. Many
examples and utilities. Fully commented
1541 ROM listings. 320pp  $19.95

MACHINE LANGUAGE C-64 Learn
6510 code write fast proprams. Many
samples & listings for complete assembler,
monitor, simulator, 200pp  $14.95

GRAPHICS BOOK C-64 - best ref-
erence covers basic and advanced graphics.
Sprites, animation, Hires, Multicolor,
lightpen, 3D-graphics, IRQ, CAD, pro-
jections, curves,more 350pp  $19.95

graphics, improved data input, enhanced
BASIC, CP/M, more, 275pp $19.95

1541 REPAIR & MAINTENANCE
Handbook descnbes the disk dnve hard-
ware. Includes schematics and techniques to
keep 1541 running 200pp  $19.95

ADVANCED MACHINE LANGUAGE
Not covered elsewhere: - video controller,
inlerrupts, timers, clocks, 10O, real ime,
extended BASIC, more. 210pp  $14.95

PRINTER BOOK C-64/VIC-20
Understand Commodore; Epson-compatible
printers; 1520 plotter. Packed: utilities; gra-
phics dump; 3D-plott; commented MPSEO1
ROM listings, more. AdMipp  $19.95

MASTER-64

Professional development package for
scrious applications. Indexed fNile sys-
tem, [ull screen & printer management,
programmer’s aid, multiprecision math,
royalty-free runtime, more. $39.95

PASCAL-64

Full Pascal supports graphics, sprites,
file management, more. Supporls
pointers, dynamic memory man-
agement, machine language. Compiles
10 fast 6510 machine code, $39.95

Pascal

VIDEO BASIC-64

Add 50+ graphic, sound and utility
commands to your programs with this
super deveclopment package. Free
distribution of RUNTIME version - no
royaltics! $39.95

Video Basic

-flam] -] -

XREF-64 Basic cross-reference
Indispensible tool for BASIC pro-
grammer. Cross-references all refer-
ences to variables, constants and line
numbers. Sorts them into alphabetical
order for convenient uses. $17.95

x
o
m
Bk
o
N

r PRODUCTIVITY TOOLS

MAKE YOUR OWN CHARTS...
PProfessional quality chants and praphs instantly.
[Easy-to-use menus. 8 chart formals. Two size
hardcopv.  Accepts data from Multiplan,
CalcResult. Supports statistical functions. $39.95
Also avasluhle:

CHARTPLOT-1520 fine output

to inexpensive 1520 plotter. £39.95
CHARTPLOT-64 unsurpassed
quality charis on most XY-ploliers

N

DOMESTIC AUTO SALE S
aon !l

HA AR HT

PREOJECTED ¥Yi AR

XPER-64

SOFTWARE THAT LEARNS..
XPLER is the first expert system for the C-64 and
C-128. Ordinary data bases are good for repro
ducing facts, but by using XPER you can denive
knowledge from a mountain of facls and make
expert decisions. You first build the information
into your knowledge base using XPER's simple
loading procedures. Then, by using, very efficient
searching techniques XPER can casily guide you
through the most complex decision making
eriteria. Full reporting. Currently used by
scientists, doctors and professionals $59.95

KMD'WLEDGE-
BASED

SUFTWARE

ey |

CADPAK-64
DETAIL YOUR DESIGNS..

Superb lightpen design lool. Exact placement
using Accu-Point positoning; 2 complete screens,
draw LINEs, BOXes, CIRCLEs, ELLIPSES;
pattern FILLing; frechand DRAW; screen COPY;
Z00M for detail, Two size hard-copy. Requires
pood quality lightpen, $49.95

==
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FROM ABACUS SOFTWARE
A NAME YOU CAN COUNT ON

Illll ALY,
LAMLLNGE
00, 1OR TIEE

Optional Diskettes
for books

For your convenience, the programs
contained in each of our books are available
on diskelte to save you lime entering them
from your keyboard. Specify name of book
when ordering, $14.95 each

SCIENCE/ENGINEERING ON C-64
In depth intro o compulers in science.
‘Topics: chemistry, physics, biology, astro-
nomy, clectronics, others. 350pp $19.95

PEEKS & POKES - Programming
quickics that will amaze you. Includes in-
depth explanations of PEEK, POKE, USR
and other commands. 200pp $14.95

CASSETTE BOOK C-64/VIC-20
Comprehensive puide; many sample pro-
prams, High speed operating system-fast
lile loading and saving.  225pp $14.95

ADVENTURE GAMEWRITER's Handbhook
Step-by-step puide 1o designing and wnling
your own adventure games. With automated
adventure game generator. 200pp $14.95

Authoritative books

SPECIAL FEATURE
SUPER C Compiler

atoi (s)  /* converl s Lo integer ¥/
char s(];
{
int i, n, sign;
for (i 0 sli] sli]==%n" || s[i]=="5 ies)
/* skip white space */
sign 1;
i (s1i) sli] == =) /* sign ¥
sign (sfisv]=="+) 2 1 : -1}
for (n - 0: s[i] >= 0" && s[i] <= "9} i++)
n 10 ¢ n: + s[) - 0
return (sign * n) ;
H

IDEAS FOR USE ON C.64 Themes:
aulo expenses, calculator, recipe file, stock
lists, diet planner, window advertising,
others, Includes listings.  200pp $12.95

CAD BOOK for C-64/C-128 Intro-
duction to computer aided design. 2D and
D, reflection, zooming, macros. Samples
use SIMON's Basic. 250pp $19.95

After many months in development, SUPER C is ready
for the Commodore 64 and 128,

SUPER C's powerlul screen editor is full-functioned and
features horizontal and vertical scrolling, copy and search
Ireplace for casy cditing. Source files may be up to 41K,
The SUPER C compiler is fast and creates link files. Up
to seven separate modules may be linked into a ready-to-
run object program. To maintain C's portability, SUPER
C supporls the Kernighan & Ritchic standard (without bit

ficlds), making it very complete. SUPLER C also includes
a complete /O library.

COMPPILER BOOK C-64/C-128 All
vou need to know about compilers: how
they work; designing and writing your own;
penerating machine code. With working
example compiler. 300pn $19.95

MORE

Other Books Coming Soon!!

TRICKS & TIPS Dozens of
more helpful programming techniques: soflt-

Other features of the SUPER C package:
* convenient hexadecimal and octal input
* crror file listed to diskette

ware protection; new BASIC ccmmand[x; * supports conditional compiling
interrupts; ROM routines; the KERNAL, * complele strines and arrays
hardware ik ats. 250pp  $19.95 * comy lete strings and arrays

full mathematical functions

§79.95

S

I'AS-64

CHART YOUR OWN STOCKS...
Sophisticated technical analysis chanting packape
for serious investor. Capture data from DJIN/RS

or Wamer Services or enter and edil your data, 7 ‘mp‘“_

moving averages, 3 oscillators, trading bands,
least squares, 5 volume indicators, relative charts,
much more. Two size hardcopy. $84.95
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DATAMAT-604
ORGANIZE YOUR DATA..
Powerful, easy-to-use data management package

|

INVENTORY FILE

Ttmm bajmb e

Description,

ORDERING INFORMATION

Call now for the name of your nearest dealer

Abacus i Software

P.O. Box 7211 Grand Rapids, Michigan 49510

Ciarzette B/RS

-
uscs menu selections, Free form desipgn: S0 | ®ohend __ price e
ficlds/record; 2000 records/disk. Sort on mul- | Cocation
tiple fields in any combination. Complete selee- |~ " For postage and handling include $4.00 per order. Foreign orders include $8.00 per
tion and formatting for printing reports,  $39.95 ord. P, meord. Qtv,___ item. Money order and checks in U.S. Dollars only. Mastercard, VISA and American
Express accepted. Michigan residents please include 4% sales tax.
TRV T For fast service call (6 - 4
TEXTOMAT-64 TEXTOMAT | (616) 241-5510 Telex 709-101
WORD PROCESSING..... 5 O] N e e e L b L L L b LT S
Flexible wordprocessor displays 40 or 80 columns Ful{ Teatured For free catalog, please return this coupon to
with honzontal scrolling. Menu selections make Fed Word :
TEXTOMAT casy 10 tse, Oulckly mave from o Brocessor Abacus Software, P.O. Box 7211, Grand Rapids, Ml 49510
cditing o formatting o merging to utilities. ONLY 3985
Suppons virtually any printer. Can support Pro T9%5 PHONE: ‘616) 241.5510
foreipn languages. 839,95
) Name
POWER PLAN-64 Address
SUPER  SPREADSHEET WITH GRATPHS..
Powerful soltware includes built-in 2D & 3D pie, cit
bar and line charts from your worksheet, Features § ! y
cell formatting and protection, split screen, math I s -:E_
[unctions, manual cale, much more, $49.95 i ‘18 State Zlp
lil BEE:
i s




this software (as journalists and educators so
widely lament) is mostly very low. According to
TESS, only four of ten educational programs are
even worth buying, and one or two of these are
simulation or problem-solving programs, not
drill-and-practice.

Second, and perhaps more important, very
little of the drill-and-practice software fits the
teachers’s or child’s needs. Most programs on the
market exist as one-shot products that drill chil-
dren in a very narrow area. When a teacher
looks at educational programs, it seems she’s
faced with an array of mediocre products that
cannot easily be integrated into her curriculum.
So what is she to do?

It looks to me like she has three choices.
First, she can experiment and try to squeeze
available programs into her curriculum, while
recognizing that in most cases they’ll be a poor
fit. Second, she can wait until software and
educational publishers link forces and produce
quality software that’s fully integrated into her
curriculum. Or third, she can develop her own
materials.

Available Programs

Fortunately, software on the market is improving,.
The CBS Success with Math Series, the Davidson
& Associates programs, Scarborough’s MasterType,
Simon & Schuster’s Typing Tutor I1I, and Spring-
board’s Early Games are examples of quality soft-
ware that make the computer a learning medium.
Although these are basically narrow, one-skill
programs, they are well-designed, pedagogically
sound, and quite appealing. Also, they offer
ways to custom-fit the lessons to a teacher’s
needs, and they offer limited evaluation and
progress-report facilities for each learner.

In addition, a new generation of powerful,
yet easy-to-use productivity software for children
is available: word processors like Quill from D.C.
Heath, Magic Slate from Sunburst, the productiv-
ity series from Grolier (Friendly Filer, EduCalc,
and Easy Graph), and Scarborough’s MasterType’s
Writer and MasterType’s Filer are examples of this
new generation.

Computers In The Curriculum

However, even if software quality improves, we
still need to see an explicit connection between a
teacher’s curriculum and the programs she has
available.

As a start, textbooks should refer to specific
software and vice versa. Computer disks and
computer-learning units should be included in
every textbook. A teacher won't be forced to use
these, but if she chooses to, they should enable
her advanced students to explore a topic in more
depth, and provide self-paced practice for those
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who need more work.

On the other hand, new curriculum-based
(or at least, curriculum-supportive) programs are
appearing on the market. One of the best is the
family of “Intelligent Tutor” programs produced
by Intelligent Software (9609 Cypress, Munster,
IN 46321; 219-923-6166), which include five
math programs targeted to older children: Al-
gebra I, Geometry, Algebra II, and Trigonometry
parallel the standard high-school math curricu-
lum; and SAT Math helps students prepare for
the math portion of the SAT exam.

A Successful Altemative

More and more teachers are also choosing the
third route and creating their own software and
materials for integration into their curriculum,
This is not as simple as it sounds. Few teachers,
alone, have the time or expertise to develop a
battery of materials or programs and then plug
them into their daily schedule.

But an entire school system—in a city, a
county, a state, or province—can do this. I found
this out when I visited the city school system in
Vancouver, British Columbia. Under the active
guidance of Mike Northy, the District Elementary
Computer Consultant, the school system is
developing a rich library of programs, books, and
other materials to feed into the city’s elementary
schools. (For more information, write to Michael
L. Northy, Education Services Group, Board of
School Trustees of School District No. 39
[Vancouver], 1595 W. 10th Avenue, Vancouver,
B.C. V6] 1Z8 CANADA; or call 604-731-1131.)

The Teacher: The Real Key

The Vancouver program is successful because
Mike has patiently worked with individual
schools and parent-teacher associations to de-
velop grass-roots support, and because the city is
big enough to provide a pool of talented teachers
who can jointly develop the materials and
enough classrooms, teachers, and students to
make it all worthwhile.

But the real key to Vancouver’s success, I be-
lieve, is the teachers themselves. My old image
of the “factory classroom” placed the teacher as
supervisor or foreman. She does act as a fact-
and-skill-processing manager, but there are other
things she does that far transcend this role and
make her an invaluable part of my son Eric’s
(and all children’s) school experience. Most im-
portant of all is her style of teaching and the
warm, person-to-person attention I saw one of
the teachers lavish on each child in her class
when I visited Eric’s school. Now, after visiting
Eric’s classroom and seeing his future teachers in
action, I'm convinced that a teacher is much,
much more. @






Michael S. Tomczyk

Magic

The Art Of Repetition
In BASIC

Michael S. Tomczyk is a former Commodore marketing
executive and product designer. His recent book, The
Home Computer Wars, describes the rise of Commodore
and is published by COMPUTE! Books.

This month we're going to look at some of the
many ways to repeat actions in BASIC programs.
And choosing the right way can be an art.

You might notice that I often repeat a
particular programming tip in different forms to
help explain it better. In BASIC, you can use rep-
etition in a lot of different ways:

Repeating certain graphics symbols makes a
long line across the screen.

Repeating the use of a variable allows you to
use it in different ways.

Repeating an action a specified number of
times is easy with FOR-NEXT.

Repeating a complex action or calculation
can be used with a GOSUB.

Repeating, The Hard Way

The clumsiest way to repeat an action in BASIC
is to type the command over and over. But this
wastes memory and also makes you do a lot of
unnecessary typing. You could type the following
prograim like this:

lg pRINT Thkkhkhkhkhkhktdthkhkhhhkdhhthkhhkhdhhkhhhkhkhi
LA A & & & 5 T A

20 PRINT "COMPUTE!'S GAZETTE"

30 PRINT "hkdekdhddkdedkddhdhhhdkhdhhhkkhkhhhk
LA 2 B8 8 XAl

40 PRINT "COMPUTE!'S GAZETTE"

5@ PRINT Mhkdkhkhkhkhkhhkhkhkhkhhhhhdrrhhohhhhhkhrhhhhki
dhkhkhkhkkhkhkxn

6@ PRINT "COMPUTE!'S GAZETTE"

?g pRINFI‘ hdkkhkhkhhhkhhrhhhhhhbddhhbhhkkhddhhhkii
oot d ok ok ok ok ke 1

80 PRINT "COMPUTE!'S GAZETTE"
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Lines 10, 30, 50, and 70 print 40 SHIFTed
asterisks. VIC users should type only 22 SHIFTed
asterisks.

You could do the same thing by doing this
(VIC users should change 40 to 22 in this and
subsequent examples):

18 FOR X=1 TO 4

20 FOR G=1 TO 4@: PRINT "*";: NEXT
3¢ PRINT "COMPUTE!'S GAZETTE"

4@ NEXT

One program looks clumsy and takes eight
lines. The second program does the same thing
in only four lines and with a lot less typing.
We'll come back to this example in a moment.
First, here’s a quick list of the most common
methods to repeat actions in BASIC:

1. Type the command over and over.
2. Use a GOTO to move to a line and repeat it.

3. Wrap an action you want to repeat in a FOR-
NEXT loop.

4. Use a GOSUB to insert the action where you
want it.

GOTO And The “Infinite” Repeat

Most of you will be familiar with the following
example, which displays a message over and
over again. Enter the program, then type RUN
and press RETURN:

18 PRINT "ALBERT EINSTEIN"
26 GOTO 10

Line 10 displays the message, in this case
the name of our century’s most famous scientist,
and line 20 tells the computer to go back to line
10 and print it again. This program is called a
loop because it keeps “looping” back to do the
same thing over and over again. To break out of



47\ BRIGHT NEW STAR
FOR A COMMODORE
TO PRINT BY

plug into your computer and go to
= work). And made at a price that can't
- Now you can own be beat. There just isn't a better mate

a sophisticated, afford- for your Commodore.
able pnnter that's made just for You've got the computer. Now
your C-64:™ Star's new SG-10C.™ get everything out of it. Get the
Here's a dual-mode Star printer Commodore - dedicated SG-10C from

that delivers 120 cps draft/30 cps near- | Star.It's the best connection you'l
letter-quality. With an ample 2K mem- ever make.
ory capacity. Interface cable. And

friction and tractor feed. All standard. |L
The SG-10C is Star's made-for- !
Commodore® printer. Made to be the ;Lt q f

easiest to interface. Made with more THE POWER BEHIND THE PRINTED WORD®

features (no add-ons necessary—just 200 Park Avenue, New York, NY 10166

Chicago, IL (312) 773-3717 » Boston, MA (617) 329-8560
Commodore and C-64 are trad ks of C dore Busi Machi Inc. Irvine, CA (714) 586- 8850
and/or Commodore Electronics Ltd.




the loop you have to press the RUN/STOP key.
The program displays the message in a vertical
column because each new PRINT statement is
automatically put on a new line, unless you add a
semicolon at the end of line 10. The semicolon (;)
is like “glue.”” It makes printed messages occur
right after each other, in a running stream.

You can put a GOTO on the same line as
the command you want to repeat. Here's the
same example on one line (with the semicolon
inserted):

16 PRINT "ALBERT EINSTEIN ";: GOTO 10
Using the GOTO command to go back to the

same line has some special uses. For example,

you can use it to make the computer stop and

wait until a key is pressed, like this:

1@ PRINT "{CLR}ALBERT EINSTEIN": PRINT: P
RINT "PRESS ANY KEY TO GO ON."

20 GET K$: IF KS$="" THEN GOTO 20

3@ PRINT "ALBERT EINSTEIN ";: GOTO 30

Line 10 clears the screen and displays Ein-
stein’s name. The PRINT command all by itself
puts a blank line on the screen (in other words,
skips a line). Then we print an instruction to the
user.

Line 20 uses the GET command to tell the
computer to look for a key to be pressed. The IF-
THEN statement sets up a condition which tells
the computer IF no key is pressed (“’ in this case
means “‘no key”), THEN keep going back to the
same line and check to see if a key is pressed,
The trick here is that if any key on the keyboard
is pressed, line 20 stops going back to itself and
the program “falls through” to the next line.
Remember, if no key is pressed, the program
stops and waits. If any key is pressed, the pro-
gram drops through to the next line,

Line 30 displays Einstein’s name over and
over, Press RUN/STOP to break out of the
“loop,” then type NEW and press RETURN to

erase this example and get ready for the next
one.

Repeating Actions With
FOR-NEXT

The FOR-NEXT command is the most common
way to repeat actions, especially when you want
to specify exactly how many times an action
should repeat. The important thing to remember
about this command is that everything between
the FOR and the NEXT command will be re-
peated as many times as you specify. Here’s a
simple example:

10 FOR X=1 TO 10:PRINT”ALBERT EINSTEIN":
NEXT
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Type RUN and press RETURN. The first
part of the command tells the computer it’s going
to do something ten times. Then we insert the
command we want to repeat—in this case print-
ing Einstein’s name—followed by the NEXT
command. ’

The way this works inside the computer is
that the variable X starts out with a value of 1
and prints Einstein’s name. When the computer
reaches the NEXT command, X is increased to 2,
and Einstein’s name is printed again, and so on
until X reaches its upper limit—in this case, 10.
Then, X becomes 11, the computer realizes that
11 is beyond the limit (10) we gave it, and the
program continues. Try changing the numbers 1
and 10 and run the program again to see what
happens.

The variable X can be named anything you
choose: a letter (A,B,C), two letters (AB,AX,XY),
or a letter and a number (A1,X4,M2). The range
of numbers can also be changed. If you type FOR
X=6 TO 15, Einstein’s name will still print ten
times. If you type FOR X=41 TO 60, Einstein’s
name will print 20 times.

REM: The STEP command lets you skip num-
bers in @ FOR-NEXT sequence, and also lets you
“step”” backwards through a number sequence. Here
are some examples to try:
10 FOR X=1 TO 20 STEP 2:2PRINT“EINSTEIN":NEXT
10 FOR X=1 TO 20 STEP 2:PRINT X:NEXT

10 FOR X=20 TO 1 STEP —2:PRINT X:NEXT
10 FOR X=20 TO 1 STEP —1:PRINT X:NEXT

This is especially useful when going up or
down a musical scale or in creating a sound effect
which pops up or down through the scale of notes,
by STEPing 2, 5, 10 or however many notes at a
time—either up from a low note to a high note, or
down from a high to a low note. When you go down
from a higher number to a lower number, STEP a
negative number like STEP —1, STEP —5, and so on.

You can also use FOR-NEXT to repeat a
graphics symbol, like this:

16 FOR G=1 TO 4@: PRINT "*"

:: NEXT

This is a convenient way to draw a hori-
zontal line across the screen. It simply prints the
single short line symbol 40 times (22 if you have
a VIC) to make a long line across the screen.

You can also wrap several program lines in a
FOR-NEXT loop, like this example which we
used at the beginning of the column:

1@ FOR X=1 TO 4
20 FOR G=1 TO 40:
3@ PRINT

PRINT ":"::
"COMPUTE! 'S GAZETTE"

NEXT G



4@ NEXT
5@ PRINT: PRINT "CONTINUE REST OF PROGRAM
L1

Line 10 starts the FOR-NEXT loop. Every-
thing between this line and the NEXT command
in line 40 is repeated four times.

Line 2(rcontains our graphics line loop,
which puts a long line across the screen. Line 30
prints the message.

Line 40 tells the computer to increase the
variable X by one and run through the program
again. When the X becomes 4, and the fourth cy-
cle is completed, the program continues to line
50 and goes on to the rest of your program.

Using FOR-NEXT Variables To

Count
As we've learned so far, the FOR-NEXT loop
makes program actions repeat because the com-
puter increases the variable each time it cycles
through the loop. You can make use of this vari-
able in many ways, just like any number. Try
this example:

10 FOR N=1 TO 10:PRINT N:NEXT

Here, we define the variable N as a range of
numbers from 1 to 10. We can use this to print
the value of N. Since the value of N changes,
from 1 to 10, the computer prints the value and
counts from 1 to 10. You can also use this
method for calculations, like this:

10 FOR N=1 TO 5:PRINT”2 TIMES”"N” EQUALS"
2*N:NEXT

Here, we print the message “2 TIMES" in-
side quotes, then go outside quotes to print the
value of N (which is 1, 2, 3, 4, and 5), then the
word “EQUALS” inside quotes, and finally we
go outside quotes to print the result of a calcula-
tion (1*5, 2*5, 3*5, 4*5, and 5%5).

Here’s another variation:

10 FOR N=40000 TO 100000 STEP 10000:PRINT"12
TIMES”N” EQUALS "12*N:NEXT

Here’s another variation which combines a
PRINT message with the use of the FOR-NEXT
variable:

10 FOR N=1 TO 10:PRINT” {CLR} EINSTEIN...
REPETITION”N:NEXT

Using GOSUB To Repeat Actions

What if you want to repeat an action several
times, but in different parts of your program?
Here’s where the GOSUB command comes in
handy. Try the following short example:

19 PRINT "{CLR}EINSTEIN OUTDATED NEWTON..
.": GOSUB 100

20 PRINT "BUT WHO WILL": GOSUB 109

30 PRINT
0
49 GOSUB 10@: GOSUB 1@@: GOSUB 100
5@ END
100 FOR G=1 TO 4@ : PRINT "*";.
BN i

“"OUTDATE EINSTEIN...?": GOSUB 14

NEXT: RETU

Here we want to print three short messages
on the screen and separate them with horizontal
lines, but instead of typing the “line-making”
line over and over again, we use a GOSUB to
jump down to line 100 and use it over and over
again.

Line 10 clears the screen, prints our mes-
sage, and GOSUBs to line 100. Line 100 displays
a horizontal line on the screen, and the RETURN
command sends the computer back where it
came from—the end of line 10—so it continues
on to line 20.

Line 20 prints another message, GOSUBs to
line 100 to print the horizontal line, returns to
the end of line 20, and continues on to line 30,
which does the same thing.

Line 40 is included to show you that you
could use the GOSUBs by themselves to put sev-
eral lines on the screen.

A GOSUB can be used for many different
purposes. In this next example, we use it to make
the computer choose six random numbers from 1
to 40. We'll call this program a “lottery.”
"LOTTER

10 FOR L=1 TO 6: GOSUB 1@@: PRINT

Y NUMBER"L"IS"R
20 NEXT
58 END
199 R=INT((RND(1)*48)+1): RETURN

Line 10 is a FOR-NEXT loop which counts
from 1 to 6. The GOSUB is inserted here so the
random number in line 100 is chosen before we
have to use it. The random number (R) is printed
at the end of the message. Line 100 chooses a
random number from 1 to 40 and RETURNS.

Line 20 contains our NEXT command.
Line 50 ends the program.

REM.: 1f you put subroutines at the end of a
program, you should separate them from the main
program with an END statement. Otherwise, the
program “falls through” to the subroutine and exe-
cutes it once. Then, the RETURN causes a RETURN
WITHOUT GOSUB error. Try deleting line 50 to
see how this can happen.

Repeating actions are fundamental to nearly
every program. As we’'ve seen here, there are
various ways to accomplish the same thing, but
some are more efficient than others. @
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MACHINE LANGUAGE FOR BEGINNERS
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Richard Mansfield, Senior Editor

Crossing

If you're already good at BASIC, then you've
seen the wall that prevents you from getting bet-
ter. There’s only so much you can do to improve
the speed of your programs in BASIC—and it
can be a considerable effort to squeeze a little
extra efficiency out of a language which has very
definite limits.

That’s one of the main arguments for mak-
ing the leap and crossing over to machine lan-
guage. ML can be a hundred times faster than
BASIC. But what only ML programmers know is
that ML isn’t really that difficult or that mysteri-
ous. It just seems obscure at first because it uses
different command words and builds programs a
different way. However, once you know the few
underlying rules that distinguish ML from
BASIC, you'll wonder why you put off learning
ML. It's not hard and it’s the only way to take
your programming to the max.

If You Know BASIC

If you know how to communicate with your
computer in BASIC, you know how to construct
loops and branches and variables. ML, too, is
based on loops and branches and variables. ML
does the same things that BASIC does, you just
write the program instructions differently.

Let’s take a simple BASIC program that de-
fines four variables, prints a prompt message,
gets input from the user, branches to print out
the correct response message, and then loops
back for more input. This is pretty simple, but it
illustrates how variables, input, output, looping,
and branching are accomplished in both BASIC
and ML. By comparing the methods, you'll learn
a good deal about how ML works and begin to

see that there’s nothing inherently difficult about
ML.

Program 1: BASIC Version

10 NES = "MESSAGE #1"

20 TWO$ = "MESSAGE #2"

3@ THREE$ = "MESSAGE #3"

49 PROMPTS = "PLEASE ENTER A NUMBER BETWEEN
1 AND 3. HOWEVER, EXIT THIS

50 P1$ = "ROUTINE WITH ANY OTHER NUMBER."

PRINT PROMPTS;P1l$

INPUT A

IF A

IF A

IF A

1 THEN PRINT NES$:GOTO 10@
2 THEN PRINT TWO$:GOTO 108
3 THEN PRINT THREES$:GOTO 180

Now let’s see what the ML program would
look like. To write ML, you can write a series of
instructions, much the way you would write a
BASIC program. You can even use colons to
separate instructions just as BASIC does (see line
100 in Program 2).

There’s one extra step to ML, however, that
you must take after you've written the program.
The ML you write has to be translated from your
instructions (called source code) into a real,
runnable ML program (called object code). This
translation is done for you by a program called
an assembler. That's a special program which
doesn’t come with the computer; it’s not inside
waiting for you to type RUN the way BASIC is.
Instead, you must buy an assembler. There are
several available for Commodore computers, but
I'll use the LADS assembler from my Second Book
of Machine Language in the following example.

Here’s the ML equivalent to the above
BASIC program:

Program 2: Machine Language Version

18 *= 828
20 .0

30 ;

35 ;

36 ;
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ALL OF A SUDDEN

Statement: All of a sudden some of our competitors have made astonishing technical and pricing
breakthroughs. Breakthroughs?

Fact: At DSI we believe in designing and pricing a product properly from the beginning so that
you don’t have to scramble for breakthroughs later.

Gee whiz, don't flog a dead horse.

PARALLEL PRINTER INTERFACE

FOR USE WITH THE COMMODORE Vic 20, C64 and 128PC
Distributor and dealer programs available. Call 316-264-6118 for immediate information.

DATA SHARE, INC.

717 South Emporia - Wichita, Ks. 67211-2307 = 316-264-6118 * Telex: 650 193 4977
DSl is a major OEM and private label manufacturer. Call for complete information and quotations.

— — — T — — — A S S —— — S——— — I S —— — — A S ——

PROGRAM PROTECTION MANUAL
FOR THE C-64 VOLUME Il

Not just a third edition — a new and up-to-date manual
covering the latest advances in program protection, Over
275 pages of valuable information. Topics include:

ENCRYPTION AND DECRYPTION
UNDOCUMENTED OPCODES
GCR RECORDING

CUSTOM DOS ROUTINES INCLUDING:
Halftracks
Extra Tracks ond Sectors
Non-Standard Sectors
Nybble Counting
Track Arcing
Density Changes
Synchronized Tracks

CARTRIDGES AND EPROMS
Using an Eprom Programmer
Cartridge Protection Schemes
Eprom Design and Monufacture

PROTECTING YOUR OWN SOFTWARE

TIPS FROM EXPERTS ON
PROTECTION AND BACKUP

AND MUCH, MUCH MORE. ..
A disk is included to help explain the concepts.
$34.95 + Shipping

h k h ok ok k Kk Kk k k Kk K

SINGLE SLOT EXPANSION BOARD

¢ FULLY SWITCHED, Including GAME, EXROM,
ENABLE AND POWER SWITCHES.

» LED indicators for type of cartridge
* RESET BUTTON
* COMPACT
$24.95 + Shipping

PROGRAM PROTECTION MANUAL
FOR THE C-64 VOLUME 1
$29.95 + Shipping

D e s e s — — — — — —— —

1541 DISK DRIVE ALIGNMENT
PROGRAM - VERSION 2

No speclal tools or knowledge are required to properly
align the 1541 disk drive with this program (although
average mechanical ability is required).

A WELL TESTED, PROVEN PRODUCT, NOW
EVEN MORE ACCURATEI! VERSION 2 FEATURES
A NEW CALIBRATION DISK, SPECIALLY PRE-
PARED ON SOPHISTICATED EQUIPMENT FOR
EXTRA PRECISION.

NO FANCY SCREEN DISPLAYS OR HI-RES
GRAPHICS, JUST A GOOD, SOLID DISK DRIVE
ALIGNMENT PROGRAM — THOUSANDS ALREADY
IN USE" SEE THE REVIEW IN THE OCTOBER 1984
ISSUE OF COMPUTE!s GAZETTE.

$44.95 + Shipping
updates available to prior purchasers for
$20.00 + Shipping
* & * &k &

PROGRAM PROTECTION NEWSLETTER

We will examine 3-5 (or more) programs each month. The
protection schemes will be examined and broken down
for aid in making archival copies. This will be a How and

Why approach to program protection with special mon-
thly articles covering the DOS, operating system, product
reviews and more.

$35.00 post paid in U.S. & Canada
$45.00 First Class post paid Foreign

* k ok k k k Kk k k k k Kk

CSM

TWARE INC.
int. IN 46307
(219) 663-4335

VISA AND MASTERCARD AC TED
DEALER INQUIRIES INVITED

Shipping $3.50 per item in U.S; foreign orders extra

i-’.(_}. [3:.1.\

CARTRIDGE BACKER
THE ORIGINAL
CARTRIDGE BACKUP SYSTEM,
NOW EVEN BETTER.

PACKAGE INCLUDES:
1. EXPANSION BOARD, PROGRAM DISK

AND USER'S MANUAL
2, CARTRIDGE BACKER software to backup 99%

of the most popular cartridges to disk.
3. ART'S, ACTIVE AND PARKER BACKER

software to backup many disk programs.
4. SUPERBOOTER —

autoboots.
5. SUPERSAVER — copies files to or from

disk or tape.
6. SOLD FOR ARCHIVAL USE ONLYI!
Cartridges are saved to disk with an autoboot and will
run as-is. Unlike all other cartridge backup systems,
NO EXTERNAL RAM BOARDS, ROMS OR CAR-
TRIDGES ARE REQUIRED.

FOR THE C-64
$54.95 + Shipping

fo create your own
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NUMERIC KEYPAD 7(8(9|*
FOR VIC and C-64 415161 |=—
NO SOFTWARE

REQUIRED 1]2(3]+]!
100% COMPATIBLE 0f'|®|—|PEY
WITH ALL SOFTWARE enter || |

MORE FUNCTIONS THAN
KEYPADS COSTING $79.95

$64.95 + Shipping
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Super Summer Sizzler Sale Ends 9-10-85 /- ..

Commodore 64

One Megabyte

uper Summer

Super Summer Sizzler Sale

179 Disk Drive 179

Store Spreadsheets, Databases, Wordprocessing Data, Etc.
e Commodore 64 ® PET ¢ 8032 * B128

The one megabyte disk keeps you from hunting through hundreds of disks for your programs: plus running out of
room on your drive for Data base Data, Word processing Text, Spreadsheet_ Data, Business program Data, efc..
With the One Megabyte Disk Drive you can store over 5% times the capacity of Iihe 1541. You c’clnj store your
own programs and any back-upable commercial programs plus data from your business programs®. f erfect as a
second Drive! ! 'l Enter the world of professional computers today. C-64 requires IEEE interface.

List S899.00. Sale $179.00. LIMITED QUANTITIES! Requires 2 drive software

$249%0 *iz e 249
152" High Speed
150-170 CPS

BUSINESS PRINTER

The 8023 is a highly advanced 136-250 column 15': " professional tractor ftriction printer with full Bit image graphics and
downloadable characters for custom reports and program listings. The paper feed includes a multiple pin troctor for
smooth error free operation. With the ribbon rated at 1 million characters (no mess cartridge) and the print head at 100
million characters this printer will last a lifetime. Full formatting with near letter quality makes lining up decimal
points, automatic 'S” signs and tabbing look fantastic and easy to use. With out a doubt THIS 1S THE BEST PRINTER

VALUE IN THE U.S.A. List $899.00 Sale $249.00. LIMITED QUANTITIES!
PRINTING METHOD COLUMN CAPACITY RIBBON LIFE GRAPHICS
Serial Impact Dot Matrix 136 - 250 1 Million Characters Bit Image
PRINT RATE LINE SPACING PAPER WIDTH Programmable Characters
150-170 Characters per Programmable 3" to 15':" tractor or Reverse Characters
second (CPS) ; single sheet friction
PRINT STYLE B INTERF ACE ERROR HANDLING
Near Letter Quality HSNEZ kg Ing IEEE Protocol Internal
PRINT DIRECTION RIBBON TYPE CHARACTER SIZE Self - Diagnostics
Bi-directional Cartridge ($14.95) 0.116" high, 0.08" wide Microprocessor

Commodore 64 IEEE Interface

This interface plugs into your Commodore 64 Disk Drive port and allows you to hook up the 1 Megabyte Disk Drive and
8023 Printer as well as other IEEE devices. Separte power supply insures reliability. Fantastic Interface. (includes all
cables) List $109.95. If bought with printer or disk drive $69.00.

(no mnterfoce needed for PET, B-128, and BO32 computers|

Add 517.50 for shipping. hondling and insurance. lllinois residents P Ro . E c l °
pleose add 6°: tax. Add 535.00 for CANADA PUERTO RICO. HAWAII

ALASKA APO-FPO orders. Canadian erders must be in U.S. dollars

WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT CANADA We Love Our Customwm ers
Enclose Cashiers Check. Money Order or Personal Check. Allow 14 22292 N P("[)F)CT Rd Bcrlquon linois 60010
days for delivery, 2 16 7 days for phone orders. 1 day express mail! o S s *

VISA ' MASTERCARD  C.O.D 312/382-5244 to order

No C.O.D. to Canada, APO.FPO




% Commodore 64 Accessories
v 3 SUPER - -

Summer Sizzler Sale

Sale Positivel 5 9-10-85
' y.Ende-. 9-10-85 Reg. Sale Summer
Prices will go back to regular sale prices List Price Sizzler Sale

C128 Commodore Computer 95*
:E;Sgndublﬁ to 512K, runs C-64, CPM, and ?.pOProgrc:ms, 7349 *299°° $289 o
510 Shipping)

152" Commodore 150-170 CPS Printer 95 *
Near Letter Quality, Multiple Pin Tractor Friction Feed. "895°° *299°% 5249
Best Printer Value in U.S.A. (Add $17.50 Shipping)

Commodore-64 IEEE Interface 109° +6900 °6 5°°
Allows you to run Pet Peripherals on the C-64. including the
One Megabyte Disk Drive and 15':" Printer

Juki Printer/Typewriter 34900 $94Qo00 522995*

Letter Quality. daisy wheel. use as typewriter and or printer
(auto correction) (Add 510 Shipping)

SCM 80 CPS Printer $99Qo0 715900 $'49 95"

Tractor Friction 10" Famous Name Printer does Graphics
w Interface. (Add $10 Shipping)

Cardco G Plus Interface | ‘ £109°° s5Q00 S 9 °5
Converts Commodore to centronics for use with most printers, plus
does Commodore graphics on graphic printers

Alphacom 40 Column Printer 59900 59495 $2295

Thermal technology - does graphics. (Add $10 Shipping)
Alphacom C-64 or Atari Interface $8.95.

190K Slim-Line Disk Drive 94990 76900 $’39 95 *

Cooler, 20°% faster, quieter than 1541 drive (Add 510 Shipping)

One Megaby‘l'e Disk Drive (10‘00"() S889%0  $719Q00 5', 95"

Double sided drive hooks up to C-64 with IEEE interface. perfectasa
second drive. ([Add $10 Shipping)

13" Premium Quality Color Monitor 39900 +19900 169

Better than 1702, with separated video inputs. (Add 514,50 Shipping)

Voice Synthesizer 58900 $4Qoo 53995

Allows you to talk through your computer. Optional software lets
you play talking adventure games (Zork, etc.)

80 Column Board - 4 Slot Expander sj 90 s7goo 55995

Allows you to program in 80 columns, plus gives you a 4 slot switch
selectable expander

Auto Dial Modem with Super Smart Software )99 <5900 53995

Upload. Download. Print. Catalog. This Package has it all!!!
Best Modem Value in the U.S. A !!

MUSicalc 1 SOftware 55995 $9Q9s s ' 495

The Best Musical Software for the C-64, allows you to change all
parameters,

Oil Barrons SOf'Wﬂre $4995 571995 $9 o5
Better than Monopoly, comes with game board. disks and
instruction manual. Strike Oil or Live in the Poor Farm * plus Software Coupon Discounts

Add 53.00 for shipping. handling and insurance. lllincis residents T

please add 6% tox. Add 56,00 for CANADA, PUERTO RICO, HAWAII, P Ro E c . o
ALASKA. APO.FPO orders. Canadian orders must be in U.S, dollors,

WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT CANADA. W(, IJ()"I’(’ ()1{ r (;"f{ S‘fONI cCrs

Enclose Cashiers Check, Money Order or Personal Check. Allow 14 . s bt el

doys for delivery. 2 to 7 days for phone orders. 1 day express mail! 22292 N. Pepper Rd.. Barrington. lllinois 60010
VISA — MASTER CARD — C.O.D,

No €.0.D. to Canada, APO-FPO, 31 2/382'5244 to order




A-LOW, Y-HIGH...($SCBlE ON THE vic)

ING = $SABlE;
gg ggigggTE $FFCF? PULLS IN ONE BYTE
6@ PRINT = $FFD2; PRINTS ONE BYTE
;g ; —-—— MAIN PROGRAM ---
zga'Loop LDA #<PROMPT:LDY #>PROMPT:JSR PRINTSTRING; PRINT PROMPT MESSAGE
185 JSR GETKEY:AND #$0F; INPUT A NUMBER AND STRIP IT
186 JSR CR; PRINT ilcaRRIAGE RETURN
1:BNE TWOPRINT; IS IT S
i%g Egi :<OSE:LDY #>0NE:JSR PRINTSTRING:JMP LOOP; IF SO PRINT THAT MESSAGE
130 TWOPRINT CMP #2:BNE THREEPRINT; CONTINUE TESTING
<TWO:LDY #>TWO:JSR PRINTSTRING:JMP LOOP
igg EEEEEPE?NT CMP #3:BNE END; (IF NOT 3, WE'VE TRIED EVERY POSSIBILITY)
155 ; (SO WE CAN GO DIRECTLY TO THE EXIT.)
169 LDA #<THREE:LDY #>THREE:JSR PRINTSTRING:JMP LOOP; 1IF 3, PRINT THAT.
178 END RTS
400 ;
410 ; ——— SUBROUTINES =---
4209 ;
430 CR PHA:LDA #13:JSR PRINT:PLA:RTS; PRINT CARRIAGE RETURN (SAVE A)
500 ;
502 ; -=-= DATA & VARIABLES =---
503 ;
510 ONE .BYTE "MESSAGE #1"
520 .BYTE 13 @
53¢ TWO .BYTE "MESSAGE #2"
540 .BYTE 13 @
550 THREE .BYTE "MESSAGE #3"
560 .BYTE 13 @
565 ;
566 ; (INPUT PROMPT)
570 PROMPT .BYTE "PLEASE ENTER A NUMBER BETWEEN 1 AND 3. "
580 .BYTE "HOWEVER, EXIT THIS ROUTINE WITH ANY OTHER NUMBER."
590 .BYTE 13 @

Notice first that in BASIC you need to define
your variables at the start of the program. BASIC
has to know what these variable names NE$,
TWO$, and THREE$ mean before it can use
them. (By the way, because the variable name
ONES$ would confuse the computer since the
command word ON is embedded, we had to
shorten the name to NE$.)

More Intimate Terms

As you see, it's not necessary to assign variables
at the start of an ML program. In practice, most
ML programmers put all their data at the end of
the ML program. And variables are just another
kind of data in ML.

With ML, we're on more intimate terms with
the computer. We're more in charge of managing
the data and the variables than we are in BASIC.
This requires that we do things a little differently,
but we have far more control over how things
are formatted and manipulated. We give a vari-
able a name by assigning a label to it as in line
510 of Program 2. Just type in the label as the
first thing after the line number. Next, the .BYTE
is a command to the assembler (such commands
are called pseudo-ops) to insert the following
characters into RAM at the address where the la-
bel ONE starts. The string starts and ends with
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quotes, just as in BASIC.

What if it's a numeric variable? Simple. Line
520 stores the numbers 13 and 0 in RAM right
after the message in line 510. We could have
given a label to line 520, but we didn't need to
since we're going to consider the 13 0 as part of
the message (we'll see why in a minute).

Likewise, all the rest of our strings are stored
following the first one. They don’t need to be in
any particular order—they’ll be referenced by
their label. But messages and data shouldn’t be
stored within the actual ML program (at line 125,
say) since messages are not proper instructions to
the computer and the 6502 chip wouldn’t be able
to understand what to do. So put messages at the
end.

There’s Less Than Meets The Eye

By the way, there’s a lot more in Program 2 than
ever gets POKEd into the computer as runnable
object code. Labels, line numbers, comments,
pseudo-ops like .BYTE—none of these things will
end up in the finished program. They are conve-
niences to the programmer, they make writing
ML simpler, but the assembler will strip off all
these things when it transforms the source code
(Program 2) into the object code (Program 3). It's
the object code that you SYS to when running an



ML program. And it’s only object code that the
computer itself can understand.

How do you insert REMarks into an ML pro-
gram? It works just like REM, except you use the
semicolon (;) with LADS and some other assem-
blers. Anything following the semicolon on a line
is ignored by the assembler,

What are those variable-looking items up in
lines 40-60? They aren’t actual data like mes-
sages to be printed out. They're a different kind
of label assignment, but they do assist the pro-
grammer. There are many built-in routines in
BASIC, in the ROM memory, which are easy to
use from ML, After all, BASIC itself is written in
ML. Rather than reinvent the wheel, an ML pro-
grammer will freqently use built-in routines by
simply JSRing (Jump to SubRoutine) to them as
he would to any other subroutine. Some of these
activities, like printing and disk 1/O can get
pretty complex. It's convenient to “borrow”
routines from BASIC from time to time.

Thus, a routine which prints a string (after
you first put its address in the Accumulator and
the Y register) is located at $ABIE in the 64. So
at the start of the program, we define the label
PRINTSTRING to mean the address of that rou-
tine. Then, anywhere in the program (see line
120) that you want to access this routine, you
just type JSR PRINTSTRING. You don't need to
remember specific addresses this way, and the
programming becomes more BASIC-like, with
real words for commands.

The ML program proper starts at line 100
with the label LOOP. LOOP identifies the ad-
dress where the command LDA on that line is
located in memory and the address to which we
can later JMP (JuMP) to the LOOP. As when
naming variables in BASIC, you can use any
words you want for labels. You just can’t use the
same word twice. (If you do, LADS will ring a
bell and print “Duplicated Label” to let you
know.)

There’s another interesting thing in line 100:
the #< pseudo-op. To satisfy the needs of the
PRINTSTRING routine, we need to divide the
address of the string we want printed into two
bytes and then put the high byte into the Y reg-
ister and the low byte into the Accumulator. You
break an address in half like this:

#<PROMPT, which gives you the low byte, and
#>PROMPT, which gives you the high byte.

How Does It Know When To
Stop?

How, you might ask, does the PRINTSTRING
routine in BASIC know when to stop, know
when it has reached the end of a message? That's
where those bytes 13 0 we spoke of earlier come

in. PR!NTSTRING stops printing to the screen
when it comes upon a 0. The 13 is the symbol
for the carriage return and that's an easy way to

print one: Just add it to a string you want printed.

GETKEY is another BASIC subroutine and
so is PRINT which prints one character—what-
:teve.': is in the Accumulator—at the time you JSR

o it.

GETKEY acts like BASIC’s INPUT command
and the character typed will be left in the Accu-
mulator when we return to our ML program
from GETKEY. Thus, we can transform the
ASCII code for numbers into actual numbers by
using the AND #$0F in line 105. ASCII for 1 is
$31, for example. After $31 AND $0F, we're left
with a 1 in the Accumulator. It's not important
for now that you understand how this or
GETKEY or PRINTSTRING accomplish their
tasks. Just learn what they do and how useful
they can be when programming.

In fact, we didn’t really need to strip off the
$3 from $31. We could have constructed the
branch test in line 110 to CMP $31, but it’s eas-
ier to visualize what’s happening if we test the
real numbers instead of their ASCII code. The
BNE (Branch if Not Equal) in line 110 will send
the program down to line 130 (for another IF-
THEN test) if the number in the Accumulator is
not equal to 1.

However, if the number is 1, we “fall
through”” the BNE to line 120, which prints out
our message for keypress 1 and then jumps back
up to start the loop over again and prompt the
user for more input.

The only subroutine we’ve written for this
program is one which prints a carriage return just
after we've detected a keypress with GETKEY.
Obviously, we want to save what’s in the Accu-
mulator after GETKEY because we need to use it
to test for 1, 2, or 3. To save the Accumulator,
we PHA (PusH Accumulator onto the stack) and
then print a 13 and then PLA (PuLl Accumulator
from the stack) so that we can preserve the orig-
inal GETKEY value. We needed to use the Accu-
mulator briefly, and without saving whatever
was in it, we would have lost it. In ML there are
many ways to save the Accumulator, many ways
to print string variables, many ways to do most
anything. But the techniques illustrated here
work well,

One final observation: The source code in
Program 2 illustrates the general structure used
by most ML programmers. It separates the pro-
gram into four fundamental sections: the Defi-
nitions and Initialization (lines 35-60); the Main
Loop (100-170); the Subroutines (430); and, last,
the Data 510-590). There are no fixed rules
about this in ML, but most programmers find
this arrangement is the most efficient.
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The Music Shop

“The Music Shop,” written by Don
Williams for Bréderbund, is a
powerful, thoughtfully designed
music editor for the Commodore
64. If you've never tried program-
ming a computer to make music,
it'’s hard to appreciate just how
much The Music Shop simplifies the
process: It works in such a natural,
intuitive way that you can start
making “real” music within min-
utes of booting it up. This is due in
large part to the program’s intelli-
gent use of Macintosh-style visuals.

Nearly every Music Shop func-
tion can be performed with a joy-
stick (keyboard controls are also
available), guiding an arrow-shaped
cursor around a screen display that
looks like a sheet of music paper.
For instance, to choose a note, you
open the “Notes Box” and take
what you want from a wide selec-
tion of musical symbols. Press the
button and the box disappears,
putting you back on the music pa-
per. Now the cursor is “carrying”
the selected note, which plays at
the proper pitch when you place it
on the musical staff.

After you've placed a few dif-
ferent notes, you can use your own
composition like the Notes Box,
picking up new notes from existing
ones without disturbing the orig-
inals. Thus, you need only to go
back to the Notes Box for some-
thing that’s not already on the
screen.

The rest of the program has
the same visual orientation, letting
you move around in the com-
position to add, delete, or revise
small details or large passages with
equal ease. Compositions can be
saved or loaded from disk, or sent
to a Commodore-compatible
printer. The program disk also con-
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Clear
Paste ‘

tains an impressive selection of
demonstration musical pieces.

The Music Shop provides 16
predefined instruments, and you
can switch any of the 64’s three in-
dependent voices from one in-
strument to another at will. But the
real fun is in making your own cus-
tomized musical instruments. This
is done with ““Adjust Sound,” a
full-featured sound effects editor
that lets you adjust the sound of an
instrument while your composition
plays in the background.

Besides being lots of fun, it’s
intriguing to listen to the same
song played by a variety of dif-
ferent instruments, switching from
one to another with the touch of a
button. Once you've defined a new
instrument, you can use it at any
point in the composition, just like
one of the presets. And the in-
strument definitions are automati-
cally saved as part of the
composition,

On the negative side, if you're
one of those who dislikes icons and
pull-down window menus (some
people find them obtrusive and ir-
ritating), this program may not be
for you. After a while you may tire
of moving the cursor all the way
across the screen to select new op-
tions. Though it’s possible to
choose options with shorthand key-
board commands (pressing f2 puts
you in the Adjust Sound option,
and so on), there’s no way to es-

cape the omnipresent windows. In
addition, since it’s designed for
writing fairly conventional music,
the program is not suitable for
creating sound effects. But for most
people, these are likely to be
insignificant drawbacks to a gen-
erally exceptional product.

The Music Shop includes an ex-
cellent instruction manual contain-
ing step-by-step tutorials as well as
a quick reference card. For those
who need to brush up on fun-
damentals, there’s even a section
on basic music theory.

—Philip I. Nelson

Braderbund

17 Paul Drive

San Rafael, CA 94903
$44.95 (disk)

Felony

Once again it's time for you, in the
role of a master detective, to take to
the city streets. Your job is to solve
the 12 crimes which make up Fel-
ony, the second scenario in CBS
Software’s Mystery Master Series.

Like its successful predecessor,
Murder by the Dozen, Felony is an
attractive, intriguing, and challeng-
ing software package that contains
all the paraphernalia needed to
crack each of the cases, Unlike
Murder by the Dozen, in which all
the cases centered on murders, the
cases in Felony vary considerably,
necessitating that your investigative
techniques vary accordingly. Mo-
tives for theft, for example, can dif-
fer considerably from motives for
murder, and your methods of in-
vestigation will reflect the type of
case you're trying to solve.

Less convoluted than some
other mystery games, Felony is no
less enjoyable and often just as



diabolical in its logic. Each crime is
supported by a Case History that
provides you with the necessary
data to begin working on the case.
Players (up to four detectives on
each case, more if you wish to play
in teams) may interview people, ex-
amine physical evidence, or move
to another location on each game
turn. Each option carries with it
certain advantages and disad-
vantages, and it takes a top-notch
sleuth to know when to do what,
sift through the red herrings, and
make good use of time.

While there is no time limit on
solving each case, your final detec-
tive rating is based in part on how
long it took to solve the case. To
meet the objectives of each case (as
stipulated in the Case History), you
must be sure that you've spent
enough time gathering evidence
that will support your solution, yet
not so much time that you’ve bank-
rupted the city with your overtime
pay.

The computer acts as your
crime lab, the map of the city
(there are functional graphics), and
option generator. It not only does
the busy work of keeping track of
whose turn it is, but also the neces-
sary work of analyzing the evi-
dence you've sent to the lab. Most
importantly, it sends you to the
proper section of the Clues Booklet,
which contains the information
necessary for building your case
and eventually solving the crime.

Felony is an excellent example
of an educationally sound game.
Players exercise logic and reasoning
skills, learn to both take and orga-
nize notes, and to employ other
problem-solving skills. The cases
are well thought-out, each as diffi-
cult in its own way as the next, and
they accurately reflect the problems
and anxiety that must accompany
painstaking detective work. The
competitive factor, brought on by
working against rival detectives try-
ing to solve the same crime, adds
another dimension to Felony,
though the game is equally enjoy-
able when played alone. This is a
good one for all the would-be Sher-
locks out there.

—James Trunzo

CBS Software
One Fawcett Place
Greenwich, CT 06836

$34.95 (disk) @

a Breakthrough in Value !

ULTRABYTE

_NEW PRODUCTS - ALL
with FREE BACKUP COPIES

ULTRABYTE DISK NIBBLER

a hit

Uses Erug_rielary revision of disk operating system (D0S) to make
y bit copy. This process, called nibbling, copies the format,

data and errors, all at the same time. Errors are not recognized
and do not hammer the drive. Built in fast load environment allows
copies in 8 minutes with a single 1541 disk drive.

e Easy to use. No separate analysis or error production
Choose 35, 36, 37 or 38 tracks to copy incl. half tracks
Makes up to 5 copies of each original — [ UNIQUE FEATURE )
Backs up 99% of all protected software
Free backup copy -two disks for the price of one

FOR 2 COPIES OF THE

DISK NIBBLER

30,5

plus $4.00 shipping and handling. Mastercard, Visa, Check or M.0.. Foreign orders
or COD add $2.00. Calil, add 6.5% ($ 2.60) sales tax, Additional backup copies are
$20.00 plus $3.00 shipping. ATTENTION : Owners of ULTRACOPY whose names
are in our lile may order a single copy for $20.00 plus $3.00 shipping.

FREE BACKUP DISKS

McMURPHY'S MANSION
New AN ULTRABYTE
g TEXT ADVENTURE
It seems that an unknown uncle has died in

faraway Scotland and left you his vast
fortune. $10,000,000 to be exact !l

There is only one small problem. Dear old
uncle McMurphy was a bit demented and
has hidden your inheritance somewhere in
his mansion.

He left you only cne small clue, a brass key.
It is now up 1o you to find your fortune.
e 30 - 60 hours of challenge

o Sealed envelope of hints
for beginners

o Instruction manual included
o Solution sheet available

$29.95 for 2 disks
plus $4.00 shipping. COD or
Foreign add $2.00. CA tax $1.95

THE DISK SURGEON

New AN ULTRABYTE
Do~ DISK UTILITY

o Read data from. edit and write to disk

= Analyze disk errors without “hammering”
o Write errors 20,21, 22.23.27 & 29 on disk
e Read dala under errors, erase errors

o Decimal, HEX, Octal & Binary conversions
o Formal a single track with any 10

e [etailed instructions for beginners
e Much more

INCLUDES THREE PUBLIC DOMAIN COPY
PROGRAMS THAT ARE NOT PROTECTED

1) FILE COPY to copy portions of a disk
2) SINGLE TRACK COPY

3) 4 MINUTE COPY of entire disk.
Protected disks also require error

production
$29.95 for 2 disks €8
plus $4.00 shipping. COD or

Foreign add $2.00. CA tax $1.95

All Products for Commodore 64 & 1541 Disk Drive Only
Write or Call 24 Hour Order Line

ULTRABYTE (818) 796 - 0576
P.O. Box 789 La Canada, CA 91011

DEALEFIS & DISTRIBUTORS WANTED
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Mixing Text
And
Hi-Res Graphics

James R. Chambers

You've created the perfect graph in hi-res,
but how are you going to label it? Here’s a
program that allows you to put standard
text characters on the hi-res screen of the
64. Also, it's compatible with “Hi-Res
Toolbox.”

Once you start writing hi-res programs, you may
find yourself wishing for just a few regular
characters. Perhaps you want some labels for a
detailed graph or a player’s score display for a
game with a hi-res screen. I've read about creat-
ing text windows using a raster interrupt vector
routine written in machine language. I haven't
tried this, but apparently the text is limited to
certain portions of the split screen—you can’t
mix characters and hi-res graphics.

One solution is to create a brand new
character set, but why do all that work when
there’s a character set already in memory? And
because of the organization of hi-res memory, we
can put character shapes there without a lot of
complex math.

Eight Byte Chunks

[n some important ways, a hi-res screen is similar
to a regular screen (see “Creating Hi-Res Graph-
ics On The 64" in this issue). Each character on a
normal screen is made up of eight lines of eight
pixels. Information about letter shapes is stored
in character ROM—eight bytes per character. Not
so coincidentally, the memory used for hi-res bit-
mapping is divided into 1000 groups of eight
bytes.

So, if you were to go through character
ROM and PEEK the shapes of the letters C, A,
and T, and then POKE the 24 numbers into the
first 24 bytes of hi-res memory, the word CAT
would appear. This is the principle behind the
program offered here, “Text Print.”
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Instructions And Modifications

Enter the program and save it to tape or disk.
Make sure the numbers in the DATA statements
are all typed correctly.

When you run the program, you see a hori-
zontal, a vertical, and a diagonal hi-res line.
Next, the words describing each line are printed.
There are also examples of Commodore graphics
characters. This simple demonstration screen
illustrates the purpose of the program: mixing
standard characters with hi-res. To add the rou-
tine to your own program:

1. Remove lines 2580-2670. This part of the
program draws the hi-res lines. Also, add a line:
2580 RETURN.

2. Remove lines 2740-2910, the section from
the demo routine where the words HORI-
ZONTAL, VERTICAL, and so on are printed.

3. At the beginning of your program, insert a
GOSUB2500. This subroutine POKEs some ML
routines into memory and turns on the hi-res
screen (the bitmap starts at 8192, hi-res color
memory at 1024).

Using Text Print

If you want to turn on a single pixel, set the X
and Y values and GOSUB 2920. The X (hori-
zontal) value should be in the range 0-319 and Y
should be between 0 and 199.

To put characters on the screen, you'll have
to define some variables first:

TEXT$—the words which will appear on the
hi-res screen.

TX—the X value (0-319) of where the first
letter will appear. It should be a multiple of
eight. An easy way to calculate TX is to imagine
a normal screen with room for 40 columns num-
bered 0-39. Multiply the column number by
eight and assign it to TX.



TY—the Y value (0-199), which must also
be a multiple of eight. Take the row number
(0-24) and multiply by eight.

TCOL—the color of the letters (foreground
color 0-15 multiplied by 16, added to back-
ground color).

D—the direction of printing. Because of the
way hi-res screen memory is organized, left to
right is direction 8, downward printing is 320,
gnd diagonal printing (down and to the left) is

28.

After the variables are defined, add GOSUB
2960 to the program and your words or charac-
ters appear on the screen. For example, if you
wanted to label the left side of a graph with the
numbers 1-9 in blue on white, you could put
this line in your program:

50 TEXT$="987654321": TX=0: TY=13*8:
TCOL=6*16+1: D=320: GOSUB2960

Machine Language For Speed

The main section of Text Print is written in
BASIC, but there are also some machine lan-
guage routines. Their functions could have been
written in BASIC, but BASIC is fairly slow when
there are a lot of POKEs to be done. They work
as follows:

SYS 828 copies the first 128 shapes from

character ROM down to 50176 and following,.
Interrupts must be turned off and the 1/0 bank
switched out before this routine will work. This
is taken care of in lines 2690-2730. This ML rou-
tine transfers the uppercase/graphics characters
down to RAM. If you'd prefer the upper/lowercase
letters, change these two lines:

3130 DATA234,72,138,72,152,72,160,0,185,0
»216,153,08,196,185,0¢,217,153,@,197,1
85 :rem 96
DATA®,218,153,06,198,185,04,219,153,0,
199,200,208,229,104,168,104,170,104,
26 trem 96

3140

SYS 869 clears the hi-res screen at 8192. In a
matter of seconds, machine language does what
would take BASIC half a minute.

SYS 923 fills color memory with the fore-
ground and background colors you've chosen.
Before calling this routine, POKE 251 with a
number from 0 to 255 (foreground X 16 +
background).

If you choose to append Text Print to Hi-Res
Toolbox (elsewhere in this issue), you won't need
the clear screen or color fill routines, although
you can include them. You can also delete the
BASIC routine (lines 2920-2950) that turns pixels
on.

See program listing on page 75. G

BOWO0 ' (00,000
COMAL USERS!

YOU ARE INVITED TO JOIN THEM

COMAL STARTER KIT for Commodore 64"
INCLUDES EVERYTHING YOU NEED:

« Complete Enhanced COMAL 0.14 System
"LOGO" Turtle Graphics
Graphics and Sprite Commands
Run-time Compller for FAST execution

« Two Different Unprotected Disks

« Dozens of Sample Programs
(Graphics, Sound, Utilities, Demo)

« Help Files / Error File

« Interactive Graphics Reference System

« Users Manual: COMAL FROM A TO Z

« Pocket Quickguide Reference Card

« COMAL Information Package

» COMAL Resource Listing

* COMAL Stickers

« Disk Backup Program

« White Custom Molded Case

ALL FOR ONLY $29.95
(A $55 value—nearly V2 price)
Requires disk drive. Compatible with MSD and Commodore drives

Also available: COMAL TODAY newsletter $14.95 per year = Sample
COMAL TODAY 52 = COMAL Handbook 518,95 « Beginning COMAL $19.95
« Foundations in Computer Studies With COMAL 519,95 « Structured
Programming With COMAL 524.95

send check or Money Order in US Dollars plus 52 handling to:

COMAL USERS GROUP, U.S.A., LIMITED
5501 Groveland Ter, Madison, Wl 53716
phone: (608) 222-4432

commodore 64 15 a tragemark of Commaodore Electronics Ltd

NOT JUST ANOTHER )

PRETTY (INTER)FACE

THE PRINTMASTER/+G With IntelliFeatures™
It you don't care what your printouts look ke, you could use any old interface. If you want full perfor-
mance, with advanced features you can use_ then the PRINTMASTER/+ G s for you! The Printmaster/+G
has many features found no where else Full graphics compatabikty with Epson, Star, Tally, Dkidata.
Gomila, NEC, and more. Graphics speed has been maximized by reducing of eliminating print head
shulfling. It's fast! Completes Commodare printer test grogram in 4 minutes, 400% faster than most
other interfaces Emulation, transparent, hsting. and decimal modes. plus two special wordprocessing
modes Cassetle o externally powered

WHAT ARE INTELLIFEATURES? These ae the special advanced features of the Pinimaster/+G Set
all margins and page length. Single page pause. Double density and reverse graghics switch settings
Secondary address lock  Enhanced graphics characters The Prntmaster ROM contans some special
Commodore machine language routines which you can access with a LOAD command. just bike a disk
l drive LOAD™S™ 4.1 displays the drsk directory without destroying BASIC memory LOAD STATUS 41
displays complete Printmaster settings and status. And more! Add §2 50 for shepping  Suggested
retail $119.95
LOOK! 16X BUFFER EXPANSION - Plugs safely inside Printmaster/+G case Accepts 16K in 40
seconds Includes a second ROM which adds many more lantastic intelldeatures LOAD RENUM™ 41
renumbers a Basic program  LOAD"OLD" 4,1 recovers a NEW'd Basic program. LOAD INSERT 41
I merges a Basic program Design and use Special character sets. LOAD EDIT™.4.1 1o design special
characters Program any character to be up to %0 CHRSs Many more leatures than we can list here
$89 95

LOOK! PRINTMASTER/S for RS232 primters - All of the leatures of the Pintmaster/ + G lor an R5232
ponter. Do graphics characters and dot graphics on your senal Epson o other supported printer
300, 600, 1200, 2400 baud, word and parity DTR or Xon-Xoll handshake Plus/Minus 12 volls
Specity male or female DB25 connector Add $2.50 for shipping $139 95

CALL (206) 236-2983
(Omnitronix)

hﬂ. BOX 43-DEPT.G8 -MERCER IS., WA 98040

See your local dealer or call of
wite us. Visa & Mastercard wel-
come. 30 day money back quar-
antee  Call or wnite if you want
1o participate n @ marketing
SANvey

DEALERS CALL US!
8 TALUYL




pace Dock

Aaron Bobick

Do you have the steady hand and quick
eye it takes to land at a busy spaceport?
Watch out for the other ships, they won't
slow down or get out of your way. For the
unexpanded VIC and 64. Joystick required.

You've taken your Class 3 OC-88DL mining ship

to the asteroid belts and back. The cargo bays are

brimming with valuable ore, as well as a few
strange crystals you discovered, Six months in
space is a long time; all you want is to dock the
ship, collect your pay, and find a room with a
hot bath.

But the traffic is heavy today. On arrival at
the Lincoln International Spaceport, you were
asked to go into a holding pattern. Finally, after
three hours of flying in circles, you've been
cleared for landing. You accelerate toward the
landing bay and suddenly realize that every ship
in the sector must be here, and they're all block-
ing your path. You hear an angry voice on the
radio, “Hey, noodlebrain, where’d you learn to
fly? Get out of my way.” So you turn off the
radio.

Limited Fuel

In “’Space Dock,” you have only one chance to
reach the landing bay, because the fuel is nearly
gone. And since the ship is completely full of
ore, it can’t change course very quickly. Use the
joystick to move forward, left, and right. And
avoid the other spaceships that are waiting to
land. If you miss the landing bay, your ship is
lost. You must touch down in the middle of the
spaceport; if you miss slightly, it counts as a
crash.

In the VIC version, you start with three
ships. You get an extra (bonus) ship each time
you dock successfully.

The 64 version is slightly different. You have
five chances to dock, but are not given any bo-
nus for success. At the beginning of the game,
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Position and timing are essential. Here, the ship waits for
the spaceport (partly visible in the upper right) to wrap
around to the left (64 version).

move the joystick up or down to choose level 1,
2, or 3. (Level 1 is the easiest.) Then press the
fire button to begin. Push forward to accelerate,
pull back to decelerate. You cannot stop com-
pletely, but you can adjust the speed somewhat.

Typing Instructions

The VIC version is written in BASIC. Remove or
disable any extra memory, type in the program,
and save it to tape or disk.

The 64 version is a little longer than 1K of
machine language, and you'll need the MLX ma-
chine language editor, published regularly in the
GAZETTE, to enter it. Load MLX, and answer the
prompts as follows:

Starting Address: 49152
Ending Address: 50597

Enter the program and save it to tape or
disk. When you load it back, you must use a
secondary address of one: LOAD*“SPACEDOCK”
/8,1 (disk) or LOAD“SPACEDOCK",1,1 (tape).
To start, SYS49152.

See program listings on page 69. @



A Qomplete Pro Football
Prediction Program For The
1985 NFL SEASON

Accurqte vs ‘Spread’ Since 1981
More Features — More Information In 1985 To

63% +
BEAT THE SPREAD
* % FEATURES % * 4995 INCLUDES DISC

DOCUMENTATION
Predicted Scores Each Week Qppla e stiegall
Season Schedule By Week/Team

Commodore 64
IBM PC

Records & Results:

Scores By Week

TRS-80, MIlI/IV

Tandy 1000/1200/2000
Scores By Team
Division Standings

Stats — Accumulated & Average
1983-1984 Data Base

Auto Opponent Input

Auto Data Update

Printed Copy All Screens
Easy Update—Playoffs/1986
Dealer Inquiries Invited

STATS NEEDED TO RUN PROGRAM
AVAILABLE IN LOCAL NEWSPAPERS

OR
WE WILL FURNISH STATS BY MAIL & MODEM
ALL 20 WEEKS — SEASON PRICE . . . 40°°

PROGRAM COMES UPDATED THRU CURRENT
WEEK OF SEASON . .. NO EXTRA CHARGE

o

MARATHON SoFTwaRE DepT. C
P. 0. BOX 1349
JACKSONVILLE, TEXAS 75766
(214) 586-8212

Uni-Kool

DISK DRIVE FAN
FOR COMMODORE

‘_] Orders Call Collect

1541 PHYSICAL EXAM $39.95
See Reviews In: RUN, June 1985, p. 16
MIDNIGHT GAZETTE #21, 1984, p. 49
AHOQOY, April 1985, p. 32

Reductions of actual s|gns

GO TEAM|
WE'RED |

YARD
afLk

Commocore

+ Supports 1or 21841
drives.

= Easy 10 use—menuy

DATA BASE

with Report Writer

and Mail Labels +
Designed to work with Commodore Disk

Drive Models 1540, 1541, SFD 1001, the
quiet C-100 fan enclosure moves cool,
filtered air through the top vents of the disk
drive cooling the drive and thereby reduc-
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There are a number of advantages to
crunching your programs: execution speed,
efficiency, and more memory, to name the
most obvious. This utility is one that every
programmer should have in his toolbox. For
the 64 and VIC-20.

One of the first skills a beginning programmer
learns is how to “crunch” a BASIC program,
reducing it to the smallest size possible by
removing all spaces, shortening variable names,
combining lines, and so on. It’s usually quite te-
dious and time-consuming, and becomes even
more so as the programmer writes longer pro-
grams. A lot of people have developed the bad
habit of crunching their program as they type it
in, with the result being hard to read and diffi-
cult to debug.

Why Crunch?

Why bother to crunch in the first place? For one
thing, it allows your program to run faster and
more efficiently. However, in some cases, es-
pecially on the VIC-20 with little or no memory
expansion, it’s the only way a program will run.
But even the 64, with its relatively large RAM
memory, occasionally runs into this problem.
This can occur, for instance, in a lengthy pro-
It;rarn which uses large arrays. Every byte saved
oy reducing the program length can be used for
string and variable storage.

With “Crunch” you can let your computer
do the tedious work for you. After all, that’s
what computers are best at. In fact, this program
will not only crunch your program in a matter of
seconds, but the result will be much more com-
pact than would be possible by hand. Originally
written for the 64 and requiring a little over 1.5K
of memory, I've added a version for the VIC-20
which retains the power of the 64 version while
using only 880 bytes.
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runch

James A. Ledger

Eight Ways To Crunch

Combining Of Lines. One of the most remark-
able things that Crunch can do is combine as
many statements onto one line as possible. And
you're not limited to 80 or 88 characters as you
would be using the keyboard. In fact, it will use
up to 255 bytes per line, or any lower limit you
select (BASIC doesn't like lines longer than 255
bytes). That's bytes, not characters, and it can re-
sult in a line even longer than 255 characters.
This is because BASIC keywords are stored as
one byte tokens but are printed out using full
length words.

Not every line can be combined with an-
other one. BASIC keywords such as GOTO,
GOSUB, IF-THEN, RUN, and LIST may be fol-
lowed by a line number. The line they refer to is
called a referenced or target line. Such a line can-
not have its line number removed by combining
it with the previous line.

Another special case is the IF-THEN state-
ment. Any statement that follows an IF-THEN
on the same line is executed only when the con-
dition is true. Therefore, no additional lines can
be added to the end without changing the logic
of the program.

Spaces. All spaces within a program are re-
moved except those within a string inside quotes
and certain spaces within DATA statements as
described below.

DATA Statements. If you group all of your
DATA statements together, Crunch will combine
them in a special way. Instead of just adding a
colon and concatenating, a comma is added and
the DATA token is dropped. For example:

10 DATA ABC,DEF
20 DATA GHIJKL

would become:
10 DATAABC,DEF,GHI,JKL



This will continue up to the maximum number of
bytes selected per line.

Spaces are also treated differently within a
DATA statement. This is because BASIC allows
you to define strings within a DATA statement
without using quote marks. For example, the
statement:

10 DATA JOHN DOE, 123 OAK LANE
would become:
10 DATAJOHN DOE ,123 OAK LANE

Notice that only leading spaces are deleted,
while those within and trailing the data string
are preserved. This is exactly how your computer
would treat them. And since Crunch cannot tell
whether a number within a DATA statement is
meant to be used as a number or a string, all
items are treated as strings. If you enclose your
string data items within quote marks, as is some-
times necessary when using punctuation, then
spaces trailing after the quote mark are also
removed.

REMarks. Remarks are nearly always com-
pletely removed. However, if the remark is on a
line by itself and is referenced by another state-
ment (a bad practice, by the way), then the line
following the remark is checked to see if it’s ref-
erenced. If it’s not, then its line number is
changed to that of the referenced remark and the
remark is completely dropped. If the next line is
referenced, then only the text of the remark is re-
moved. The REM token and its line number are
preserved.

Variable Names. With Crunch, there’s no
reason why you can’t use descriptive variable
names such as AMOUNT and NAMES$. Crunch
will truncate all of them to the first two charac-
ters, since that’s all your computer recognizes
anyway. Just remember to keep the first two
characters unique for each variable.

FOR-NEXT Statements. Whenever you ter-
minate a loop with a NEXT command, it’s not
necessary that it be followed with a variable
name such as NEXT ]. Therefore, Crunch will re-
move all variables following NEXT. If you've
used nested loops and terminate them with
something like NEXT J1,J2, Crunch will trans-
form it into NEXT:NEXT. This may look longer,
but remember that BASIC keywords are stored as
one byte tokens, so for the example given, three
bytes are actually saved. If you've nested your
loops properly, the computer will remember
which loop to perform, and your program will
run the same, actually, a little faster since it does
not have to verify that the variable matches the
one it was expecting.

End Quotes. Whenever the last thing on a
BASIC line is a literal string within quotes, it's

not necessary to include the final closing quote
mark. This is because the carriage return at the
end of the line terminates the quote mode. So
whenever this occurs on the newly crunched
line, the final quote mark is dropped.

On the other hand, if the programmer has
already dropped the end quote, Crunch will tack
it back on before concatenating the next line.

LET tokens. Few programmers use the LET
command. (A=B+1 is the same as LET
A=B-+1). However, LET often adds a little clar-
ity, especially for the beginning programmer.
Crunch removes all LETs because they're not
necessary.

Typing It In

The 64 version of Crunch is written entirely in
machine language, so you'll need to use MLX,
the machine language entry program published
frequently in the GAZETTE. Here’s the information
you need to use Crunch with MLX:

Starting address = 49152
Ending address = 50795

After you've finished typing, save the pro-
gram to tape or disk.

The VIC version of Crunch is also in ma-
chine language, but in order to allow it to be
used with any size VIC memory, a compact
BASIC loader is used. You should use the “Auto-
matic Proofreader” (also published regularly in
the GAZETTE) to type it in. The VIC version
barely fits in an unexpanded VIC. The machine
language portion, represented by the letters and
numbers in the DATA statements, is not relocat-
able, but the loader program changes it as nec-
essary in order to load it into the highest
available memory. Be sure to save it before using
it because the loader erases itself after hiding the
machine language in top of memory.

How To Use Crunch

The 64 and VIC-20 versions have the same
crunching power, but their directions for use are
greatly different. Owners of both computers
should read the directions for the 64, and then
the differences for the VIC will be explained.

To load the 64 version you must use a
secondary address of 1. Type LOAD"filename”,
1,1 for tape or LOAD"filename”,8,1 for disk,
then type NEW to reset various pointers.
Crunch-64 resides in a portion of RAM not uti-
lized by BASIC. It’s also compatible with Com-
modore’s DOS wedge program included on the
Test/Demo disk. (Actually, the two programs are
not compatible, but Crunch will disable it before
starting and restore it when it’s through.)

Next, load in the BASIC program you wish
to crunch and type SYS 49152. The screen will
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clear and change colors, and you'll be asked to
select the maximum number of bytes desired per
line: 255, 80, or original line length. Ordinarily,
you should choose 255 since this will give you
the maximum reduction in program size. The
resulting program can be listed, saved, loaded,
and relocated just like any other program. How-
ever, it is difficult to edit, since any line longer
than 80 characters will have to be broken up and
rewritten as several lines before the screen editor
will accept them. This is not really a problem,
however. You should save your uncrunched pro-
gram for editing purposes since it contains all of
the explanatory remarks, sensible variable names,
and short, easy to read lines.

If you select 80 bytes per line, the resulting
program will be a little easier to edit but at the
cost of more memory. Most lines will then be 80
characters or less, and the few that do spill over
80 characters can be broken up into two lines.

If for some reason you do not want any line
concatenation, select original line length. If a pro-
gram has been crunched with a short line length
selected, it can always be recrunched using a
longer line length. However, the reverse is not
true. Crunch will not break up a line to form a
smaller line.

Crunch takes only seconds to completely re-
write your program. If there were no errors,
you'll then see a summary showing the old pro-
gram length, new program length, and number
of bytes saved. The new program should now be
saved using a new name. Or, you might want to
keep the old name for the crunched program,
since that’s the one you'll use the most, and add
an extension to the name of the uncrunched pro-
gram such as “.S” for “source”.

Before crunching, your program is first
checked for nonexistent line numbers. For ex-
ample, if your program contains a line that reads
100 GOTO 500", and there is no line 500, then
you'll get this message:

100 LINE #500 DOES NOT EXIST
and your program will not be crunched.

To use the VIC-20 version of Crunch, first
turn your computer off, then on, to completely
clear memory. Do not use any type of wedge
program while using VIC Crunch. Next, load and
run Crunch just as you would any BASIC pro-
gram, without the “,1” extension. The actual ma-
chine language program will be loaded to the top
of memory, and certdin pointers changed in or-
der to protect it from BASIC. The loader program
will then erase itself after printing the address to
SYS in order to use Crunch. Write this address
down. You now have 880 fewer bytes of mem-
ory, and on the unexpanded VIC this means that
the program you want to crunch must be 2704
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bytes or less in order for it to reside in memory
at the same time.

A maximum line length of 255 bytes is auto-
matically selected by the loader program in line
22 by POKEing location 250 with 255. If you
wish to change it, POKE 250 with any number
from 0-255 after running the program but before
typing SYS, or permanently change line number
22 in the loader program.

Next, load the program you wish to crunch
and SYS to the address previously given by the
loader program. After a few moments you'll see
the READY prompt, which means your program
was successfully crunched. If your program con-
tained references to nonexistent lines, you'll see
an error message such as:

100 <500>

This means the error was in line number 100 and
the nonexistent line was number 500.

Once you've saved your crunched program,
turn your computer off and on to restore your
full amount of memory before testing your new
program.

Crunching The Cruncher

How was a 1.5K machine language program (the
64 version) reduced to 880 bytes while retaining
all of the crunching power? The summary was
deleted and the error message was shortened.
Gone, too, is the convenient menu for selecting
maximum line length. And neither the 64 version
nor the VIC version uses a buffer to rewrite each
line. Instead, the new program is written directly
over the old (which is a little tricky). However,
the greatest reduction was made by using numer-
ous machine language routines already existing
within the BASIC ROM interpreter. This was not
done on the 64 for two reasons. First, it wasn't
necessary, since the 64 version fits with room to
spare inside a block of RAM memory unused by
BASIC. Second, the 64’s ROM has been sub-
jected to various revisions in the past and could
be revised again in the future. Therefore, any di-
rect subroutine calls to the ROM operating sys-
tem might not work on all or future machines.

If you'd rather not type in the program, you
can order COMPUTE!s GAZETTE DISK, offered else-
where in this issue, or send a blank tape or
formatted disk (VIC version, tape only) with a
self-addressed, stamped mailer and $3 to:

James A. Ledger
7821 Country Dr.
Mobile, AL 36609

With Crunch in your programming toolbox,
you can write programs that are easy to read and
debug without sacrificing memory and speed.

See program listings on page 72. @



Part 2

Lawrence Cotton

In this second of a three-part series, the
author presents six more short and impres-

sive sound demos for the Commodore 64.
IS IEEGETETT

Last month, we introduced this series with six
short sound demos. This month, we’ll look at
(and listen to) six more. If you have last month’s
issue, take a minute to refresh your memory by
looking back over the article, which discusses
what “Zounds!” is and how you can use these
demos as routines in your own programs.

The Zounds demos this month are short—
only 3 to 12 lines—and can be made even
shorter by deleting the REM statements in the
program listings. As we mentioned last month,
you can modify the sounds by changing.various
values in the programs. But, some of the pro-
grams are so delicately balanced that even a
small change can produce some very unpleasant
results. So be sure to save a copy of each pro-
gram to disk or tape before running. And if you
modify any of the sounds and find them to your
liking, be sure to save them before experimenting
further.

Sounding Off

All the programs in this series accomplish two
things in the first two lines: clear the sound chip
and set the volume to maximum in line 10; and
set up the envelope (how fast a sound starts and
ends) in line 20. Also, certain variables are
consistent in all of the programs: The “Z” loop
always represents the number of times a sound is
cycled, and F1 and F2 are the two values POKEd
into frequency registers for voices one and three,
respectively.

“The Last Xither” contains only two nested
loops—for frequency incrementing (Y) and for
counting the number of cycles (Z). Try changing
the initial value of F2 and its multiplier.

“Starwalker” is a two-part program based on
waveform 23 (see Part 1 for more details on
this). Notice the explanations in the REM
statements.

“Not a Bell” uses three nested loops but is
based on waveform 21 (sync omitted). Normally
21 is used for bell sounds which depend on an
abrupt attack and a gradual release. But an
attack /decay value of 8 and a sustain/release
value of 255, combined with frequency sweeping
(multiplying) yield sounds like anything but a
bell.

For a super-crunched sound, try “Hyperwarp.”
We'll leave this one without comment and see if
can you predict how it will sound before running
it.

““Decelerator” is unique. It uses a combina-
tion of the square (64) plus triangle (16) wave-
forms, along with ring modulation (4) and gating
(1) to yield a waveform value of 85. As men-
tioned in the REM in line 30, this is also the only
program to use the least significant byte of the
two frequency registers for voice one (54272).

My favorite sound is “Three Reasons to
Own a Computer,” which looks (as a listing)
very much like the others but sounds entirely
different. To see how delicately balanced this
sound is, try changing any value just a little.

Experiment with these sounds and see what
surprises your 64 has in store. Next month, we'll
conclude our series with six more programs.

See program listings on page 76.
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Creating Hi-Res Graphics
On The 64

Todd Heimarck, Assistant Editor

With one POKE, you can make your 64
display a high-resolution graphics screen
containing 64,000 points of light. It takes
only a few more POKEs to set up the screen
for your own hi-res pictures. Here’s a step-
by-step explanation of the mysteries of bit-
mapped graphics on the 64.

If you've ever tackled high-resolution (hi-res)
graphics on the 64, you probably remember first
reading about a lot of PEEKs, POKEs, ANDs,
ORs, bitmaps, bit masking, and 16K video banks.
There are a few rules to learn—the “grammar”
of hi-res—but we’ll put them off for now. First
let’s experiment a bit, and create a hi-res screen
with a single POKE:

POKES53265,PEEK(53265)OR32

Clear the screen (hold down SHIFT and
press CLR/HOME). You'll notice that the colors
are now red and black, but the screen didn’t
clear as you might have expected. You'll also see
some points at the top of the screen blinking on
and off. (If you're curious, that's the first 8K of
memory you're seeing, including zero page.)
Each one of the dots on the screen is a picture
element, or pixel for short. The top part of the
screen is a garbled mess, but the bottom seems to
contain both character sets.

Now press some keys on the keyboard. The
pixels under the cursor change color, as does the
background color of each eight by eight block of
pixels.

Apart from changing some colors, we don'’t
seem to have any control over what appears on
the screen. Set the screen back to normal by
holding down RUN/STOP and tapping RESTORE.

Foreground Colors

A 64 can display 16 different colors, numbered 0
to 15:
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0 Black CHR$(144) 8 Orange CHR$(129)
1 White  CHR$(5) 9 Brown CHR$(149)
2 Red CHR$(28) 10 Light Red CHR$(150)
3Cyan  CHRS$(159) 11 Gray 1 (Dark) CHR$(151)
4 Purple CHRS$(156) 12 Gray 2 (Medium) CHR$(152)
5 Green CHRS$(30) 13 Light Green CHR$(153)
6 Blue CHR$(31) 14 Light Blue CHRS$(154)
7 Yellow CHRS$(158) 15 Gray 3 (Light) CHR$(155)

There are several ways to change the fore-
ground color. You can hold down CTRL (for col-
ors 0-7) or the Commodore key (for colors 8-15)
and press a number key from 1 to 8. Or you can
PRINT a color change using the CHR$ values
above—PRINT CHR$(129), for example, changes
the cursor color to orange. You can also POKE to
646, the location in memory which keeps track of
the current character color.

It’s also possible to change colors by
POKEing directly to color memory. This doesn‘t
affect the current cursor color; it changes a
character that’s already on the screen. To see all
256 characters in white, run this program (don't
type NEW after running it, we'll be using part of
this program later):

15 PRINTCHRS(147);

20 FORJ=@TO0255:POKE1@824+J,J:POKE55296+J,1
:NEXT

25 GOTO25

Line 15 clears the screen. Next, the screen
codes 0-255 are POKEd into screen memory, and
the number 1 (the color code for white) goes into
256 consecutive bytes of color memory. Screen
memory runs from 1024 to 2023, with correspond-
ing color memory at 55296 to 56295.

Five Screen Colors

Changing background colors requires a POKE or
two. Five registers hold the current screen colors:

53280
53281
53282
53283
53284

Border Color

Background Color 0
Background Color 1
Background Color 2
Background Color 3



You may be familiar with statements like
POKE53281,5, which changes the background
color to green (try other numbers between 0 and
15, to see different background colors). The other
three background colors can be used in two
ways, multicolor mode and extended background
color mode.

Extended Background Color
Mode

Add the following line to the previous program
and then type RUN.

12 POKE53281,15:POKE53282,6:POKE53283,1:P
OKE53284,7:POKE53265,PEEK(53265)0R64

The four background registers are POKEd
with 15, 6, 1, and 7—light gray, blue, white, and
yellow. And 53265, the same register that con-
trolled hi-res mode above, is ORed with 64
(more on OR below).

Examine the characters on the screen. In-
stead of 256 unique characters, there are now
only 64. But they have different background col-
ors. This is extended background color mode,
where each character can have one of sixteen
foreground colors and one of four background
colors. You should see some characters that are
solid white, because background color 2 and the
character color are both the same. Change the
color POKE at the end of line 20 to get new fore-
ground colors. Or you could change the POKE to
53283 in line 12.

To get back to normal, enter POKE53265,
PEEK(53265)AND(255—64). Or, more easily,
press RUN/STOP-RESTORE.

Multicolored Characters

Extended background color mode offers 16 fore-
ground choices and four background choices, but
each character still has only two colors. Multi-
color mode allows you to paint characters with
up to four colors. Press RUN/STOP-RESTORE,
change the cursor color to black (CTRL-1) and
list the program in memory. Now enter this in
direct mode (without a line number):

POKE53270,PEEK(53270)OR16

Nothing happened, right? Now change the
cursor color to one of the eight colors between
orange and light gray (colors 8-15); for example,
hold down the Commodore key and press 8. List
the program again. Try POKEing different num-
bers into the registers from 53281 to 53283 to get
different effects (53284 is not used in multicolor
mode).

To see the full character set, add this
replacement line to the program in memory (the
[<8>] means type 8 with the Commodore key
held down):

12 POKE53281,12:POKE53282,6:POKE53283,1:P
RINT"E83" : POKE53270, PEEK(53270)OR16

_ If it. doesn’t work the first time, make sure
line 20 is POKEing color memory (55296 and
following) with a number higher than seven.

Screen Memory Becomes Color
Memory

We'll do one more experiment before delving
into the PEEKs, POKEs, ANDs, and ORs for hi-
res. Delete line 12 from the program and add this
line:

10 POKES53272,24:POKE53265,59

This is a stable area of memory. There are
no blinking pixels at the top and no character
sets at the bottom. You're looking at the 8000
memory locations 8192-16191, which have been
translated from bits in memory to pixels.

The memory in this area is called a bitmap
because each of the 64,000 bits here corresponds
(“maps”) to one of the pixels on the screen.

The POKEs to 1024 and on, which is usually
screen memory, are doing something strange. In-
stead of putting 256 characters on the screen, the
POKE:s are displaying every combination of
color.

Press STOP, cursor down to a blank (red
and black) line and enter this:

FOR]J=8192T09191:POKE],7:NEXT

You'll have to type this blind—you won't
see the characters, you'll see different color
changes. If you make a mistake, the SYNTAX
ERROR message will be printed underneath (in
colors rather than characters). You could add this
to your program as a line 24 if you prefer (press
RUN /STOP-RESTORE and you'll be able to en-
ter a new line). This series of 1000 POKEs
changes the pattern of the pixels on the top three
lines of eight pixels, plus part of the fourth line.

At this point, we have some control over the
hi-res screen. The bitmap runs from 8192 to
16191, and the color map is located at
1024-2023. Now we'll learn more about turning
individual pixels on and off.

Masking Bits

Each memory location in RAM contains eight
bits that are like tiny switches you can turn on
and off. The bits are numbered 0-7, starting from
the right. Each bit has a specific value:

Bit # 7 6 5 43 210
Value 128 64 32 16 8 4 2 1

PEEKing a memory location yields a number
from 0 to 255, depending on which bits are on
and off (add up the values of the on bits to get
the PEEK number).
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You can turn individual bits on with the OR
function. For example, 53265 usually holds a 27
(00011011). And we turned on hi-res mode by
PEEKing 53265, ORing it with 32, and POKEing
the result back into 53265:

00011011  (27)
OR 00100000 (32)
00111011 (59)

Note that if both bits are off (zeros), the re-
sult is a 0. But if either one or both are on, the
result is 1.

The AND function allows you to turn bits
off:

00111011  (59)
AND 11011111 (223)
00011011 (27)

The only time a 1 appears in the result is
when both the first and the second bit are turned
on. With specific ANDs and ORs, you can switch
between hi-res, extended background, and multi-
color modes.

Masking bits with AND and OR is also nec-
essary for turning the hi-res screen pixels on and
off.

Character Shapes

To put a red letter A in the top left corner of the
screen, you would POKE1024,1:POKE55296,2.

A 64 has to translate the numbers in screen
and color memory into the shape of a red A. It
reads through character memory and finds eight
numbers that represent the A shape, listed below
in decimal and binary:

Decimal Binary Pixels
24 00011000 i
60 00111100 Tree

102 01100110 ey

126 01111110 ko g

102 01100110 o

102 01100110 skl

102 01100110 wE

0 00000000

For a regular character, the 1s are the fore-
ground color, which is taken from color memory
(55296-56295). The 0s are the color from back-
ground register 0 (memory location 53281). The
top row of eight pixels for a red letter A on a
white screen would be white, white, white, red,
red, white, white, white.

A Screen With 1000 Custom
Characters

Exactly 1000 regular characters can be displayed
on the screen of the 64. As we saw above, each
character shape is defined by eight bytes, each
containing eight bits. So there must be 64,000
pixels on the entire screen (not counting the bor-
der). The hi-res screen contains 320 pixels across,
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200 pixels down (320 X 200 = 64000).

Because each byte is composed of 8 bits, we
need 8000 bytes of memory to bitmap the screen
(8000 X 8 = 64,000). You might expect them to
be numbered consecutively, but that’s not how it
works. In fact, the hi-res screen operates as if it
were made of 1000 custom characters, each one
eight bytes high and eight bits wide (remember,
these are bytes, each of which contains eight
bits):

0 8 16 24 .. 312
1 9 17 25 ... 313
2 10 18 26 .. 314
3 1 19 27 .. 315
4 12 20 28 .. 316
5 18 2. 29 ., :317
6 14 22 30 .. 318
7 15 23 31 ... /319
320 328 336 344 .. 632
321 329 337 345 .. 633

If you were to take the eight numbers that
define an “A" (24, 60, 102, 126, 102, 102, 102,
and 0) and POKE them into the first eight bytes
of the hi-res screen, the letter A would appear.

Finding The Pixel

You'd need a lot of graph paper and a calculator
to figure out the coordinates for a large picture.
Fortunately, there’s a shortcut to figuring out
which bits in memory correspond to certain
pixels.

Imagine a grid numbered 0 to 319 across the
top and 0 to 199 (from top to bottom) down the
side. The top left corner would be location 0,0
and the bottom right would be 319,199, The first
number is the X-value, the second the Y-value.
To find the corresponding byte in memory, use
these formulas:

HR = 8192: BY = HR + 40 * (YAND248) + (YAND?)
+ (XAND504)

(HR is the beginning of the hi-res screen; BY is
the byte.)

Turn on the bit:

POKE BY, PEEK(BY) OR (21(NOTXAND?))

Turn off the bit:

POKE BY, PEEK(BY) AND (255— 21 (NOTXAND?))

The first line figures out which byte in mem-
ory to POKE, assuming the hi-res screen (HR)
starts at 8192. The second figures out which bit
inside the byte needs to be turned on or off.

Adding Color

To give each of the 64,000 pixels its own sepa-
rate color would require 32,000 bytes of color
memory. Due to the limits of the VIC-II wideo
chip, this is impossible. So colors are assigned to
groups of eight bytes (64 bits) as if each were a
character. This reduces color memory to 1000
bytes.



In the example above, hi-res color memory
was located at 1024-2023 (for technical reasons,
we can'’t use the regular color memory). Byte
1024 contained color information for 8192-8199,
1025 held the colors for 8200-8207, and so on.
In each byte of hi-res color memory, bits 0-3
control background color, and the top four bits
correspond to the foreground color.

If you want to change the color of a group of
64 pixels, use the formula above to find the vari-
able BY. Then subtract the variable HR (8192, in
this case) and divide by eight. Add that number
to 1024 (the beginning of hi-res color memory) to
find the memory location to POKE. Multiply the
foreground color (0-15) by 16 and add the back-
ground color (0-15):

HR =8192:CB=(BY—HR)/8+1024
CL=FG*16+BG
POKECB,CL

HR is the beginning of the hi-res bitmap, CB
is the color byte, CL is the color, from FG (fore-
ground) and BG (background).

The Limits Of The Video Chip

When you’re working in hi-res, all of the video
information—the 8000 byte bitmap and 1000
bytes of color memory—has to come from one of
the four 16K banks of memory. You control
which bank is used by POKE56578,3 and then a
POKE to 56576:

Bank POKE Memory Used
*0 POKE56576,7 0-16383

1 POKES56576,6 16384-32767
2 POKE56576,5  32768-49151

3 POKES56576,4  49152-65535

The VIC-II chip, which manages all the
video information, can only “see’”” 16K of mem-
ory at a time. So sprite shapes and character
shapes must also be within the 16K bank cur-
rently switched in.

The banks marked with asterisks contain
shadows of character ROM: 4096-8191 in bank
0, 36864-40959 in bank 2. You should not put hi-
res screens, hi-res color, or sprite shapes in these
two areas; the video chip sees only character shapes
at these memory locations.

A hi-res screen always starts at an even 8K
boundary—a number divisible by 8192. Within
each of the four 16K video banks you have two
choices, first half or second, for a total of eight.
Two are unavailable (because of the character
shadows), leaving 8192, 16384, 24576, 40960,
49152, and 57354. Although BASIC and Kernal
ROM start at 40960, the VIC-II chip gets its
information from the RAM underneath the ROM,
so it’s possible to set up a hi-res screen that takes
no memory away from BASIC.

To set the hi-res bitmap to the first 8K of a
16K bank, POKE53272,PEEK(53272)AND247. To
put the bitmap at the second half of a bank,
POKES53272,PEEK(53272)ORS.

You should also tell the 64 where the hi-res
color memory will be located. There are 16 1K
sections of memory (1024 bytes) within each
video bank. They’re numbered 0-15 and, to
avoid interference with the hi-res screen, should
be in the section you're not using for the bit-
map—that is, the other half of the 16K bank. To
set color memory, POKE 53272, (PEEK(53272)
AND 15) OR (16*CM) where CM is a number
between 0 and 15.

Five POKEs To Set Up Hi-Res

Let’s say you want to put a hi-res screen at
16384, the first half of video bank one. Hi-res
color memory can’t go into the first eight 1K
areas (numbered 0-7) because they're used by
the bitmap. So we’ll use section number 8 (start-
ing at 16384 + 8 X 1024, or 24576). You would
follow these steps in your program:

1. POKE56578,3:POKE56576,6 to set video
memory to 16K bank number one.

2. POKE53272,PEEK(53272)AND247 to put
the hi-res screen at the first 8000 bytes in bank
one.

3. CM=8: POKE53272, (PEEK(53272)
AND15) OR (16*CM) to set hi-res color memory
to section 8 (24576). To put color memory else-
where, change CM to another number 0-15.

4. POKES53265,PEEK(53265)OR32 to turn hi-
res on.

To clear the screen, you'll have to POKE a 0
into each of the 8000 locations from 16384 to
24383. Then, use the formulas for locating a
pixel, changing HR (the beginning of the bitmap)
from 8192 to 16384, and changing the beginning
of hi-res color memory (CM) from 1024 to
24576.

A Memory Conflict

In our first example of hi-res graphics, we put
the screen at 8192, with color memory beginning
at 1024. Since BASIC programs are stored at
2049, about 6K below the bitmap area, this poses
a problem: If the BASIC program and its vari-
ables grow beyond 6K, either the hi-res screen or
the program will be scrambled.

There are two solutions: to move the begin-
ning of BASIC up, past the end of the hi-res
screen with POKE44,64: POKE64*256,0: NEW; or
to move the hi-res screen out of the way of
BASIC into 16K bank number 3 with POKE
56578,3:POKE56576,4. Either way, you'll avoid
the memory conflict. @
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Hi-Res Toolbox

John E. Banks

The speed of machine language is im-
portant when you're working with hi-res
graphics. This program for the 64 adds sev-
eral ML routines you can call from BASIC.

One of the 64's excellent features is its ability to
display a high-resolution screen with 64,000 in-
dividual specks of light you can turn on and off.
But there are a couple of drawbacks to the way
hi-res graphics are handled. First, it takes a lot of
memory—=8,000 bytes—to bitmap the screen.
This is seldom a problem, though, because the 64
has plenty of memory for most applications.

The more serious problem is the slow speed
of BASIC. Clearing the screen takes nearly half a
minute (by POKEing zeros into all 8,000 loca-
tions). Machine language (ML) is the solution.

Two Example Programs

“Hi-Res Toolbox” adds a few ML routines that
speed up or simplify certain hi-res functions. It's
written as a BASIC loader, so you can just type it
in and save to tape or disk.

When you first run it, the screen clears and a
message appears. Enter RUN 100 to see a sample
sine wave. RUN 200 gives you a doodling pro-
gram. You can draw in hi-res with a joystick
(port 2). Hold down the fire button and the pixel
cursor will blink on and off; you'll be able to
move around the screen without leaving a trail.
(For more about hi-res graphics, see ““Creating
Hi-Res Graphics on the 64" elsewhere in this

_issue.)

These two internal BASIC routines (sine
wave and the joystick doodler) are example pro-
grams embedded in Program 1 and are intended
to show how to use the Toolbox commands, so
feel free to modify them. Try RUN 100 once,
press a key to go back to the regular screen, then
remove the SYS CLEAR from line 205. Modify
line 130, where the sine wave is calculated.
Change SIN to COS. Change the 60 to a 30, or
the (X/10) to (X/8). You could also revise the
main loop to clear the hi-res screen if f1 is
pressed, or add new routines for plotting circles
and squares.

The machine language portion, discussed
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later, is relocatable, so if you have a program or
utility that begins at 49152, change the value of
SA in lines 600 and 1010 to another safe section
of memory.

The Sine Wave

Here’s how the sine wave program (lines
100-160) works:

Line 100 calls subroutine 1000, which turns
on the hi-res screen and sets up necessary vari-
ables. The variable FLAG must be POKEd to
zero if you want pixels to be turned on.

In line 110, the bitmap is cleared and the
color combination set to black on white. The
main loop is found in lines 120 through 150. The
values of X and Y are calculated and then plot-
ted. Line 160 waits for a key to be pressed and
then goes to subroutine 2000, which sets the
screen back to normal.

The Joystick Routine

Here’s how the second routine, the joystick doo-
dler, works. First, line 200 calls subroutine 1000,
which turns on the hi-res screen, then line 205
clears it and sets the color to black pixels on a
white background. Two arrays which assign joy-
stick moves to the equivalent X/Y coordinates
are created in lines 210-215.

Line 220 is the start of the main loop. First,
the joystick is PEEKed to see if a new value
should be plotted. New values of X and Y are as-
signed in lines 230-240. If the fire button is
pressed, line 245 causes the cursor pixel to flash
(without leaving a trail). The point is plotted in
250 and the program loops back to 220, to check
the joystick again.

Four New Commands

The machine language routines (lines 600-2020)
provide four new commands—CLEAR, COLOR,
PLOT, and FLAG—which you can insert in your
own programs. Lines 10-250 are used by the two
BASIC routines discussed above. You needn’t in-
clude them if you plan to use the ML hi-res
routines in your own programs. At the beginning
of your program, include a GOSUB600 (you only
have to do this once in your program).



A mathematical pattern—three sine waves—created with
Toolbox commands.

A joystick routine converts Hi-Res Toolbox to an artist’s
drawing pad.

Here’s how to use the new commands:

SYS CLEAR rapidly clears the bitmap area
that controls the hi-res screen.

SYS COLR,C (where C is a number 0-255)
fills color memory with your choice of fore-
ground and background colors. Calculate C with
the formula C=FG*16+BG using color codes
0-15 for FG (foreground) and BG (background).
And be sure to put a comma between COLR and
C.

SYS PLOT,X,Y turns the pixel at X/Y on or
off, depending on the value in FLAG. Always
keep X within the range 0-319 and Y within
0-199. You can insert numbers, variables, or
even formulas for X and Y. The top left corner is
location 0,0; the bottom right is 319,199. The X-

axis runs across the top of the screen left to right.

The Y-axis is vertical from top to bottom.

. lPOKEPI;":;L,AG,O causes SYS PLOT to turn
pixels on. POKE FLAG,1 turns pixels off whe
SYS PLOT occurs. F e

In addition to the ML routines, there are tw
BASIC subroutines which control the hi-res e
screen. GOSUB 1000 each time you want to turn
on the hi-res screen. Lines 1010-1020 put the
bitmap at 8192, and the color memory at 1024.
The other subroutine starts at 2000. It turns hi-
res off, and clears the normal screen.

Avoiding Memory Problems

In certain cases, Hi-Res Toolbox could interfere
with BASIC programs. The bitmap starts at 8192,
with hi-res color memory at 1024. If your pro-
gram (plus variables) becomes larger than about
6K, either variables will overwrite the hi-res
screen, or the screen will destroy the end of your
BASIC program.

If you anticipate such a conflict, move the
beginning of BASIC up to 16384, with a POKE
and a SYS:

POKE642,64:5YS558260

Be sure to enter this line before you load the pro-
gram you're working on.

A Few Ideas

High-resolution graphics are not just for math-
ematicians studying sine waves or artists who
like doodling with a joystick. A hi-res screen is
like a piece of graph paper containing 64,000
squares. It's especially good for business applica-
tions like graphs and charts. If you invest in
stocks, you could get a whole year’s worth of
information on one screen (52 weeks of 5 days
each is 260, well within the horizontal resolution
of 320 pixels). It's possible to save a section of
memory as if it were a program, so you could
use ‘“MetaBASIC” (in the April 1985 issue) to
BSAVE“CHART"/,8192,16192. You can then re-
trieve the screen from disk with
LOAD"“CHART",8,1.

Also, hi-res is often used in games to give
the illusion of three dimensions. Sprite graphics
are not affected by hi-res mode (but be sure not
to put the sprite shapes in the memory used by
the bitmap).

You could even create your own Turtle lan-
guage (similar to Logo) for drawing pictures on
the screen. You can then print them out using a
hi-res screen dump program.

It's possible to put text on a hi-res screen
(see “Mixing Text and Hi-Res Graphics,” which
is compatible with Hi-Res Toolbox, elsewhere in
this issue). This provides even more flexibility
when working in hi-res.

See program listing on page 76, @
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Michael Mueller

Making backups of machine language pro-
grams and sequential files is a breeze with
this fast and efficient utility for the 64,
VIC, Plus/4, and 16. It's also a handy tool
for GAZETTE DISK subscribers.

Copying programs written in BASIC is easy. It's
as simple as loading the program from one disk
and saving it to another. This method is fine for
BASIC programs but is useless for machine lan-
guage programs and sequential files.

“ReDisk” allows you to copy any un-
machine language program or sequential file.
And, if you're copying to a new disk, the pro-
gram provides a format option.

ReDisk is a very short program, using less
than 2K of memory, and some machine language
is used (in DATA statements) to increase speed.
You don’t need to know anything about machine
language, however, to use the program.

Be extremely careful when typing in the pro-
gram, taking special precaution with the DATA
statements, which are the machine language por-
tion of the program. Also, be sure to save a copy
before typing RUN.

ReDisk is written for the 64, but with the
following single line substitutions, it will run on
other Commodore computers.

For the unexpanded VIC:

1 F1=7679:F2=3:F$="[2080 SPACES}{up}"
s:rem 154

For the VIC with 8K expansion:

1 F1=16383:F2=3:F$="{20 SPACES}{up}"
:rem 194

For the VIC with 16K expansion:
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1 F1=24575:F2=3:F$="{20 SPACES}{up}"
:rem 196

For the Plus/4:

1 F1=32767:F2=3:F$="{39 SPACES}{up}"
For the Commodore 16:

1 F1=16127:F2=3:F$="{39 SPACES}{up}"

Getting Started

After you've determined which file (machine lan-
guage program or sequential file) you wish to
copy, write it down on a piece of paper and note
whether it is a program (PRG) or sequential
(SEQ) file. Load ReDisk and respond to the
prompts, pressing RETURN after each entry. The
first prompt asks if you wish to format the
“Destination” disk (note that “Destination”” disk
is the disk to receive the file to be copied, and
“Source” disk is the disk containing the program
to be copied). An “N” (for “No”) appears with
the flashing prompt, so just press RETURN if
you do not wish to format the disk. Press “Y”" if
you do.

When entering disk names, disk IDs (for the
format option only), filenames, and file types, be
sure to use a comma with no spaces before or
after. The screen example serves as a reminder.

It's handy to have the Commodore DOS
Wedge program (supplied with your disk drive)
loaded into memory before loading ReDisk, since
this allows you to look at a disk directory with-
out disturbing the current program. This also
makes memorizing or writing down filenames
unnecessary.

See program listing on page 69. @



| How To Type In
COMPUTE!"’s GAZETTE Programs

Each month, COMPUTE!'s GAZETTE publishes programs
for the VIC-20, Commodore 64, Plus 4, and 16. Each
program is clearly marked by title and version, Be sure
to type in the correct version for your machine, Also,
carefully read the instructions in the corresponding
article. This can save time and eliminate any questions
which might arise after you begin typing.

We publish two programs, which appear periodi-

cally, designed to make your typing effort easier: The

Automatic Proofreader, and MLX, designed for enter-
ing machine language programs,

When entering a BASIC program, be especially
careful with DATA statements as they are extremely
sensitive to errors. A mistyped number in'a DATA
statement can cause your machine to ““lock up” (youll
have no control over the computer), If this happens,
the only recourse is to turn your computer off then
back on, erasing whatever was in memory. So be sure

to save a copy of your progrant before you run it. 1f your

computer crashes, you can always reload the program
and look for the error,

Special Characters

Most of the programs listed in each issue contain spe-
cial control characters. To facilitate typing in any pro-
grams from the GAZETTE, use the following listing
conventions.

The most common type of control characters in
our listings appear as words within braces: {DOWN}
means to press the cursor down key; {5 spaces}
means to press the space bar five times.

To indicate that a key should be shifted (hold
down the SHIFT key while pressing another key), the
character is underlined. For example, A means hold

down the the SHIFT key and press A. You may see
strange characters on your screen, but that’s to be ex-
pected. If you find a number followed by an under-
lined key enclosed in braces (for example, {8 A}),
type the key as many times as indicated (in our ex-
ample; enter eight SHIFTed A’s). To type {SHIFT-
SPACE}, hold down the SHIFT key and press the
space bar,

If a key is enclosed in special brackets, € 3, hold
down the Commodore key (at the lower left corner of
the keyboard) and press the indicated character.

Rarely, you'll see a single letter of the alphabet
enclosed in braces. This can be entered on the Com-
modore 64 by pressing the CTRL key while typing the

“Jetter in braces. For example, {A} means to press
~CTRL-A.

The Quote Mode

Although you can move the cursor around the screen
with the CRSR keys, often a programmer will want to

~move the cursor under program control. This is seen

in examples such as {LEFT}, and {HOME} in the pro-
gram listings. The only way the computer can tell the
difference between direct and programmed cursor
control is the quote mode.

Once you press the quote key, you're in quote
mode, This mode can be confusing if you mistype a
character and cursor left to change it. You'll see a
reverse video character (a graphics synibol for cursor
left). In this case, you can use the DELete key to back
up and edit the line, Type another quote and you're
out of quote mode. If things really get confusing, you
can exit quote mode simply by pressing RETURN.
Then just cursor up to the mistyped line and fix it.

When You Read: Press: See: | When You Read: Press: See: | When You Read: Press: See:
{cLR] [ swier | | ciriome 1ES | (PuR) Ei ﬂ (=]

(HOME} CLRIHOME {GRN} [E 1 @ [I]

{up) I san §crse g {BLU} m

{DOWN) {YEL} For Commodore 64 Only
{(LEFT) [sirr ] e cask ) (F1) [Tn] | B2 (<] [I]
(R1GHT) (F2) e ) B e c[z] Fa
“{rvs) II‘ {F3) [Il = k33 (< I‘ E

e i (4} G o] K| ess <7 m

Aoy e 7] (5] [= ] W] e AR -

WHT} 2] {F6) [E [___—fs__—] Bl | ko3 G E.j .|
-':,'{ mm] CTRL E {F7) e ] ll £73 (<) 3
{cyN} CTRL |I] (F8) [ st | :. g83 (& ::
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The Automatic Proofreader

““The Automatic Proofreader” will help you type in program
listings from COMPUTEY's Gazette without typing n:ns{akus‘ It
is a short error-checking program that hides itself in memory.
When activated, it lets you know immediately afl‘er typing a
line from a program listing if you have made a mistake.
Please read these instructions carefully before typing any
programs in COMPUTE!'s Gazette.

Preparing The Proofreader

1. Using the listing below, type in the Proofreader. The
same program works on both the VIC-20 a‘nd Commodore
64. Be very careful when entering the DATA statements —
don't type an linstead of a 1, an O instead of a 0, extra
commas, etc. :

2. SAVE the Proofreader on tape or disk at least twice
before running it for the first time. This is very important because
the Proofreader erases this part of itself when you first type
RUN.

3. After the Proofreader is SAVEd, type RUN. It will
check itself for typing errors in the DATA statements and
warn you if there’s a mistake. Correct any errors and SAVE
the corrected version. Keep a copy in a safe place — you'll
need it again and again, every time you enter a program
from COMPUTE!'s Gazette.

4. When a correct version of the Proofreader is RUN, it
activates itself. You are now ready to enter a program listing,
If you press RUN/STOP-RESTORE, the Proofreader is dis-
abled. To reactivate it, just type the command SYS 886 and
press RETURN.

Using The Proofreader

AIl'VIC and 64 listings in COMPUTE!'s Gazette now have a
checksum number appended to the end of each line, for example
“rem 123", Don't enter this statement when typing in a program.
Itis just for your information. The rem makes the number
harmless if someone does typeitin. It will, however, use up
memory if you enter it, and it will confuse the Proofreader,
even if you entered the rest of the line correctly.

When you type in a line from a program listing and
press RETURN, the Proofreader displays a number at the
top of your screen. This checksunt mumber must match the
checksum number in the printed listing. 1f it doesn’t, it means
you typed the line differently than the way it is listed. Im-
mediately recheck your typing. Remember, don’t type the
rem statement with the checksum number; it is published
only so you can check it against the number which appears
on your screen,

The Proofreader is not picky with spaces. It will not
notice extra spaces or missing ones. This is for your conven-
ience, since spacing is generally not important. But occasion-
ally proper spacing is important, so be extra careful with
spaces, since the Proofreader will catch practically everything
else that can go wrong.

There’s another thing to watch out for: if you enter the
line by using abbreviations for commands, the checksum
will not match up. But there is a way to make the Procfreader
check it. After entering the line, LIST it. This eliminates the
abbreviations. Then move the cursor up to the line and press
RETURN. It should now match the checksum, You can check
whole groups of lines this way.

Special Tape SAVE Instructions

When you're done typing a listing, you must disable the
Proofreader before SAVEing the program on tape. Disable
the Proofreader by pressing RUN/STOP-RESTORE (hold
down the RUN/STOP key and sharply hit the RESTORE
key). This procedure is not necessary for disk SAVESs, but you
must disable the Proofreader this way before a tape SAVE,
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SAVE to tape erases the Proofreader from memory, $0

you'll have to LOAD and RUN it again if you want to type
another listing. SAVE to disk does not erase the Proofreader,

Since the Proofreader is a machine language program
stored in the cassette buffer, it will be erased durmg a tape
SAVE or LOAD. If you intend to type in a program in more
than one sitting or wish to make a safety SAVE, follow this

procedure:
1. LOAD and RUN the Proofreader.
2. Disable it by pressing RUN/STOP-RESTORE.
3. Type the following three lines in direct mode
(without line numbers):

A$="PROOFREADER.T":B$=" {10 SPACES}":FO
RX=1T04:AS=A5+BS :NEXTX

FORX=886 TO 1018:A$=A$+CHRS (PEEK(X)):N
EXTX

OPENLl,1,1,AStCLOSEl

After you type the last line, you will be asked to press
RECORD and PLAY. We recommend you start at the begin-
ning of a new tape.

You now have a new version of the Proofreader
(PROOFREADER.T, as renamed in the above code), Turn
your computer off and on, then LOAD'the program you
were working on, Put the cassette containing
PROOFREADER.T into the tape unit and type:

OPEN1:CLOSE1

You can now get into the Proofreader by typing SYS
886. To test this, PRINT PEEK (886) should return the num-
ber 173. 1f it does not, repeat the steps above, making sure
that A$ (PROOFREADER.T) contains 13 characters and that
B$ contains 10 spaces,

The new version of Automatic Proofreader will load
itself into the cassette buffer whenever you type
OPEN1:CLOSE1 and PROOFREADER.T is the next program
on your tape. It will not disturb the contents of BASIC
memory.

Automatic Proofreader For VIC And 64

160 PRINT"{CLR}PLEASE WAIT...":FORI=B86TO
1018 :READA : CK=CK+A: POKET, A:NEXT

IF CK<>17539 THEN PRINT"{DOWN}YOU MAD
E AN ERROR":PRINT"IN DATA STATEMENTS.
":END

SYS886 : PRINT" [CLR} {2 DOWN}PROOFREADER
ACTIVATED." :NEW

DATA 173,036,003,201,158,208

DATA 901,096,141,151,0803,173

DATA 037,003,141,152,003,169

DATA 15@,141,036,003,169,3083

DATA 141,037,0803,169,000,133

DATA 254,096,032,087,241,133

DATA 251,134,252,132,253,008

DATA 201,013,240,017,201,032

DATA 240,005,024,1061,254,133

DATA 254,165,251,166,252,164

DATA 253,0408,096,169,013,032

DATA 210,255,165,214,141, 251

DATA B03,206,251,083,169,000

DATA 133,216,169,019,032,210

DATA 255,169,018,832,218,255

DATA 169,058,032,210,255,166

DATA 254,169,000,133,254,172

988 DATA 151,003,192,087, 208, 606

994 DATA ¢32,285,189,076,235,003

1060 DATA $32,205,221,169,032,032

1086 DATA 21@,255,@32,21@,255,173

1012 DATA 251,003,133,214,076,173

1018 DATA 003

1109

120

886
892
898
994
910
916
922
928
934
949
946
952
958
964
978
976
982



ReDisk

(Article on page 66.)

BEFORE TYPING...

Before typing in programs, please refer to
“How To Type In COMPUTE!s GAZETTE
Programs,” which appears before the Program
Listings.

8

9

POKES55,@ :POKE56 , PEEK( 44 )+8 : CLR: PRINT"
{CLR} {RVS}REDISK{OFF} {2 DOWN}":P=880

r:rem 14
F1=53247:F2=1:F$="{39 SPACES}{up}"

srem 192
READA:IFA>-1THENPOKEP, A:P=P+1:G0OTO02

:rem 104
POKE9@9, (F1+1)/256 : POKE917,F2: POKE958, F
2 :POKESB81, PEEK (56 ) : POKE919, PEEK( 56)

:rem 169
PRINT" {DOWN}DO YOU WANT TO FORMAT THE D
EST. DISK{2 SPACES}N{3 LEFT}";:INPUTAS

:rem 69
OPEN15,8,15: IFRIGHTS (A$,1)="Y"THEN19

:rem 180
PRINT" { DOWN}NAME, TYPE (PRG OR SEQ) OF F
ILE TO COPY.":INPUTP$,T$:PRINT :rem 213
T$=LEFTS$(TS,1) :IF(T$<>"P"ANDTS<>"S")ORL
EN(P$)>16THENPRINT" {3 UP}":GOTO6

t:rem 163
M$="INSERT SOURCE DISK":GOSUB23:PT$="0:
"4+PS+", "+TS+",R" :rem 209
POKE1@9@, LEN(PT$) : FORX=1TOLEN(PT$) : POKE
827+X,ASC(MIDS(PTS,X,1)) :NEXT :rem 33

18 SYS958:SYS982:SYS880:P=PEEK(247)+256*P

11

12

13

14
15

16

17
18
19

20
21

22
23

EEK(248) :CLOSE5:GOSUB27 :rem 163
IFP>F1THENPRINT" [ DOWN) (RVS}FILE HAS OV
ERFLOWED{3 SPACES}THE BUFFER.":GOTO1l7
:rem 182
PRINT" {DOWN} {RVS}FILE IS NOW LOADED
{4 SPACES}INTO BUFFER." :rem 210
PRINT" { DOWN}ENTER NEW FILE NAME.":PRIN
7" {2 RIGHT}"+P$:INPUT" {UP}";P§$:PRINT
s:rem 22
M$="INSERT DEST. DISK":GOSUB23:PT$="@0
s "+PSH", TS+ WY :rem 208
POKE1@¢@, LEN(PTS) : FORX=1TOLEN(PT$) : POK
E827+X,ASC(MIDS$ (PT$,X,1)) :NEXT :rem 78
SYS958:SYS989:5YS914 :OPEN15,8,15:GOSUB
27 :PRINT" {DOWN]} (RVS}FILE IS NOW COPIED
o srem 113
CLOSE15:0PEN15,8,15:CLOSE15 : INPUT"
{DOWN}ANOTHER FILE";AS$ :rem 18
ON-(LEFTS (AS,1)="Y")GOTO4 :PRINT" {CLR}"
: END :rem 220
PRINT" {DOWN}NAME,ID OF DISK TO BE FORM
ATTED" : INPUTPS, TS : PRINT :rem 95
M$="INSERT DEST. DISK":GOSUB23:rem 269
PRINT" {DOWN} { RVS} FORMATTING DISK":PRIN
T#15,"N@:"+PS+", "+T$ :rem 210
GOSUB27 :PRINT" { DOWN} [RVS]}DISK FORMATTE
D" :GOTO6 s:rem 245
PRINTMS" {UP}" : FORT=@TO58 : GETAS : ON— (AS$ <
>"")GOTO25 :NEXT :rem 50

24 PRINTF$:FORT=BT050:GETA$:0N—{A$<>“")GO

TO25 :NEXT:GOT023 :rem 47
25 IFA$=CHR$(13}THENPRINT:RETURN :rem 36
26 GOTO23 :rem 6

27

28

29

30

31

32

33

34

INPUT#15,A$,BS$,CS$,DS: IFBS="0K" THENRETU
RN :rem 37
PRINT:PRINTAS", {RVS}"BS" {OFF}, "C$", "D$
:PRINT" {2 DOWN}TRY AGAIN.":GOTO17
:rem 225
DATA 160,16,132,248,160,0,132,247,32,2
@7,255,145,247,200,240,8,32,183, 255
:rem 151
DATA 240,243,132,247,96,230,248,165, 24
8,201,208,208,240,96,234,169,54,133
t:rem 172
DATA 1,160,16,132,254,1608,0,132,253,17
7,253,32,210,255,200,248,18,196,247
:rem 136
DATA 208,244,166,254,228,248,208,238,3
2,231,255,169,55,133,1,96,230,254,76
:rem 233
DATA 166,3,234,169,5,162,8,168,5,32,18
6,255,173,232,3,162,60,160,3,32,189
:rem 160
DATA 255,32,192,255,96,234,162,5,32,19
8,255,96,234,162,5,32,201,255,96,~1
:rem 174

Space Dock

(Article on page 54.)
Program 1: space Dock—VIC Version

1@

11

12

13
14

15
16

17
18

25
26
27
28
29
30

31

POKE56,28 : POKES5, 8 :CLR: GOSUR90 : RESTORE
:PRINT" {CLR}":ME=3:2=36878:V=36877:POK
E36879,110 :rem 43
PRINT" {HOME} {RVS}+" : PRINT" {HOME } {WHT}
{2 DOwWN){RIGHT)} (5 DOWN}{3 RIGHT}{RVS])
{RIGHT } PLEASE WAIT":READXS$ :PRINT"
{HOME) [RVS]V":IFX$<>"@"THEN11 :rem 11
PRINT" {HOMET {9 DOWN} {5 RIGHT} {RVS]DOCK
INGS":PO:FORI=1TO9 :READM(I) :NEXT:RESTO
RE:PRINT" {HOME} {RVS}V" :rem 125
PRINT" {3 UP}{6 RIGHTJ{RVS}SHIPS";ME

:rem 252
E=8138+INT(RND(1)*28) :PRINT" [ HOME]
[RVS}+":POKE653,128 :rem 237
Q=7780:POKE650, 128 srem 149

FORX=1TOINT(RND(1)*360)+1:0=0+1:NEXT:
:rem 154
N=7780 :PRINT" {HOME } [RVS }V srem 173
FORX=1TOINT(RND(1)*360)+1 :N=N+1 : NEXT
srem 92
D=778@ :PRINT" [HOME )} {RVS } + :rem 170
FORX=1TOINT(RND(1)*300)+1:D=D+1 :NEXT

srem 65
PRINT" {HOME }V :rem 251
FORX=7424T07431 : POKEX, @ :NEXT :rem 185
FORX=7168T07168+79 :rem 203

READL:POKEX,L:PRINT" {HOME} {RVS}V" :NEXT
:PRINT" {CLR}" Trem 36
DATA@,8,8,28,28,28,28,28,28,28,28,62,9
9,99,65,0 :rem 236
DATA28,28,28,62,99,187,93,8,0,189,231,
189,189,0,0,0 :rem 166
DATA48,48,32,32,47,63,63,127 :rem 48
DATAl6,16,56,124,255,255,57,57:rem 152
DATAl2,12,4,4,244,252,252,254 :rem 78
DATA127,127,127,63,127,127,63,31

:rem 233
DATA255,255,255,255,255,195,129,0
crem 41
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32
33
34
35
37
38

39

40

41

42
43
44
45
46
47
48

49
50

51

52
53

67
68
69

70
71

72
73
74
75

70

DATA254,254,252,254,254,254,252,248

:rem 138
§=7424 :FORX=1T08 : POKES, @ : S=S+1 : NEXT: PO
KE7428,32 :rem 98
T=2:A$="{BLK}DEF{3 LEFT}{DOWN}GHI{WHT}
! :rem 110
POKE36869, 255 srem 111
IFP=1THENPOKEZ, @ :rem 202

POKE37139,8:IFNOTPEEK(37137)AND16THENL

=1 trem 129
POKE37154,127 : IFNOTPEEK(37152)AND128TH
ENL=1 srem 237
POKE37154,255:IFNOTPEEK(37137)AND4THEN
p=2 :trem 145
E=E+L:IFL<>@THEN : POKEE-1, 32 : POKEE+1, 32
:POKEE+21,32:POKEE+23,32:L=0 :rem 87
FORX=1TOP : POKEE, 32 : POKEE+22, 32 : E=E-22:
IFPEEK(E)=80RPEEK(E+22)=8THENGOTO066

:rem 209
IFPEEK(E)=42+128THENPOKEE, 42+128 : POKEE
+42+128,32:G0T080 :rem 133
IFPEEK(E)=3THENBO :rem 184
IFPEEK ( E+22)=3THENSO :rem 72
POKEE, @ : POKEE+22, 2 : POKEV, 255 : POKEZ , 15
NEXT s:rem 41
IFE< 7746 THENGOTO8@ :rem 34
POKEV, @ :rem 76
PRINTTAB(T);" {HOME} {52 SPACES)}{HOME}";
TAB(T) ; AS : T=T+1 :rem 236
FORX=1T03 :rem 240
POKEQ, 32:0=0+1:IFPEEK(Q)=00ORPEEK(Q)=10
RPEEK(Q)=2THENS® trem 44
POKEQ, 3 c:rem 69
NEXT:POKEV, 255 :rem 45
FORX=1TO2 :POKEN, 32 :N=N+1 : IFPEEK(N)=@0R
PEEK(N)=10RPEEK(N)=2THENS8O :rem 217
POKEN, 3 :NEXT :rem 190
POKED, 32:D=D~-1: IFPEEK(D)=@0ORPEEK(D)=10
RPEEK(D)=2THENS8@A srem 229
POKED, 3 :rem 61
POKEV , @ srem 77
S=INT(RND(1)*7) : IFS=@THENPOKE7428, 128

:rem 131
IFS=1THENPOKE7428,8 :rem 85
IFS=2THENPOKE7428, 32 :rem 123
IFS=3THENPOKE7427,32 :rem 124
IFS=4THENPOKE7427,0 :rem 73
IFS=5THENPOKE7429,128 :rem 184
IFS=6THENPOKE7429,0 trem 79
POKEV, 255: POKEE+22,1 :P=1:GOT036:rem 38
PRINT" {HOME} {9 DOWN}[RVS}{3 RIGHT]}MISS
ION COMPLETE" :POKEV, @ :ME=ME+1 :PRINT"
{2 DOWN}[RVS} (6 RIGHT}BONUS MAN"

:rem 47
E=E+22:POKEE, @ : POKEE+22,1 : POKEE+1, 75+1
28 :POKEE-1, 74+128 :rem 56
POKEZ, 15 : POKEV, @ : FORX=255T01 28 STEP-3.2
:POKEV, X :POKEZ, @ : POKEZ, 15 :rem 231
D=7424 : FORC=1TO08 : POKED, RND(1)*255: D=D+
1:NEXT :rem 71
NEXTX :rem 254
POKEZ, 15 :FORX=1T033:POKE36876, INT ( RND (
1)*120)+128:NEXT :rem 180
PRINT" {HOME} {6 DOWN}"; :FORX=1TO13@:PRI
NT" {2 SPACES}"; :NEXT :rem 203
D=7424 :FORC=1TO8 : POKED, @ : D=D+1 :NEXT

:rem 70
PO=PO+1 : POKEV, @ : POKE36876 ,@ : POKEZ, @ : GO
TO1l1l s:rem 36
ME=ME-1 : IFME<>@THEN97 s:rem 207
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POKEZ,G:POKE36876,9:PRINT“[ROME]

76
{7 DOWN}{RVS} PLAY AGAIN (Y/N) ?
{4 RIGHT}(DOWN]}DOCKINGS"PO:POKE198,0
:rem 165
77 GETX$:IFXS$=""THEN77 :rem 45
78 IFXS="Y"THENPOKEZ,®:POKEZ,d:POKE36869,
240 :RUN srem 241
79 POKEB28,@:5YS828 :rem 120
80 FORX=128T0255STEP2:POKEZ, INT(RND(1)*10
)+5:POKEV, X :POKE36876 ,X~50 :rem 120
81 FORX=20@TO255:POKE36874,X:NEXT :rem 40
82 FORX=255T0O20@STEP-1:POKE36874,X:NEXT:P
OKE36874,1 :rem 148
83 POKEE, 214 :POKEE+22,214 :rem 162
84 POKEE,170:POKEE+22,170: :rem 223
85 FORI=@TO9:FORK=1T09 :G=E+M(K)*I:IFPEEK(
G)=32THENPOKEG, 171 :rem 184
86 NEXT:POKE36875,0 :rem 127
87 FORK=1TO9:IFPEEK(E+M(K)*I)=171THENPOKE
E+M(K)*1,32 :rem 135
88 NEXT:NEXT t:rem 40
89 FORX=1T0999:NEXT:GOTO75 :rem 196
9¢ PRINT"{CLR} {6 DOWN]}{6 SPACES}{RVS}SPAC
E DOCK :rem 176
91 PRINT"{3 DOWN}USE JOYSTICK TO MOVE
{2 SPACES}LEFT AND RIGHT" :rem 33
92 PRINT" {DOWN}PRESS UP TO ACCELERATE
:rem 201
93 PRINT"{DOWN} {3 RIGHT}PRESS FIREBUTTON"
:rem 52
94 POKE37139,8:WAIT37137,32,32 :rem 149
95 POKE36869,255 :RETURN :rem 143
9¢ DATA"@"“,23,21,22,1,-1,-22,-23,-21,23
:rem 108
97 PRINT"{CLR}{5 DOWN}{6 SPACES}{RVS}DOCK
INGS"PO:POKEZ, 0 trem 75
98 PRINT"{3 DOWN]} {7 SPACES}{RVS}SHIPS"ME
:rem 160
99 FORG=1TO020 srem 19

100 FORX=0TO7:POKE7424+X,255:POKE7424+X-1
,3:POKE7431,0 :NEXT trem 32
181 NEXTG:RESTORE:GOTO14 trem 78

Program 2: space Dock—64 Version
Translation by Kevin Mykytyn, Editorial Programmer

49152 :234,169,048,133,249,169,234
49158 :053,133,250,032,249,195,150
49164 :169,000,141,021,208,0832,071
49170 :0906,196,032,026,193,032,075
49176 :064,194,032,162,193,173,074
49182 :030,208,076,118,194,173,061
49188 :141,002,2490,007,169,000,083
49194 :141,167,002,240,244,169,237
49200 :001,141,167,002,208,231,030
49206 :230,247,169,001,141,025,099
49212 :208,173,167,002,208,003,053
49218 :076,228,192,032,219,193,238
49224 :206,060,003,240,003,076,148
49230 :228,192,173,061,003,141,108
49236 :060,003,162,007,160,014,234
49242 :169,000,133,002,189,086,157
49248 :003,208,044,189,062,003,093
49254 :024,125,094,003,157,062,055
49260 :003,189,070,003,125,126,112
49266 :003,157,070,003,189,0878,102
49272 :003,105,000,157,0878,063,210
49278 :201,001,208,047,189,070,074
49284 :003,201,090,208,040,032,194
49290 :241,192,076,177,192,189,181



49296 :062,003,056,253,094,003,103
49302 :157,062,003,189,070,003,122
49308 :253,126,003,157,070,003,000
49314 :189,078,003,233,000,157,054
49320 :078,003,201,255,208,003,148
49326 :032,241,192,189,1062,003,165
49332 :056,253,118,003,157,102,101
49338 :003,189,110,003,233,000,212
49344 :157,110,003,189,070,003,212
49358 :153,000,208,189,110,083,093
49356 :153,001,208,189,078,4d03,068
49362 :074,038,002,136,136,202,030
49368 :016,132,165,002,141,016,176
49374 :208,169,250,141,018,208,192
49380 :173,013,220,A41,001,240,148
49386 :003,076,188,254,076,@49,112
49392 :234,173,027,212,041,001,160
49398 :157,078,003,157,086,003,218
49404 :072,224,000,240,006,024,050
49410 :105,193,157,248,007,104,048
49416 :240,002,169,090,157,070,224
49422 :003,173,027,212,201,090, 208
49428 :144,249,157,9094,003,096,251
49434 :160,023,169,000,153,000,019
49440 :212,136,016,250,169,047,094
49446 :141,024,212,169,0@55,141,012
49452 :005,212,169,010,141,001,070
49458 :212,162,007,160,014,189,026
49464 :195,193,157,110,003,153,099
49470 :001,208,189,203,193,157,245
49476 :039,208,189,211,193,157,841
49482 :248,007,169,000,157,118,005
49488 :003,153,000,208,141,016,089
49494 :208,169,001,157,126,003,238
49500 :136,136,202,016,214,169,197
49506 :128,141,0418,212,169,255,253
49512 :141,015,212,162,006,032,160
49518 :241,192,202,208,250,162,085
49524 :006,189,086,003,221,085,194
49530 :003,240,238,202,208,245,234
49536 :169,150,141,0677,003,169,069
49542 :009,141,085,003,141,133,125
49548 :003,169,090,141,125,0063,159
49554 :169,128,133,A03,160,000,227
49560 :185,165,196,153,000,048,131
49566 :136,208,247,096,120,169,110
49572 :054,141,020,003,169,192,231
49578 :141,021,003,169,027,141,160
49584 :017,208,169,127,141,013,083
49590 :220,169,129,141,026,208,051
49596 :088,169,255,141,021,208,046
49602 :096,050,075,106,125,150,022
49608 :175,200,230,001,002,003,043
49614 :004,005,901,007,008,195,170
49620 :193,193,193,193,193,193,090
49626 :192,173,000,220,074,176,029
49632 :013,032,853,194,174,125,047
49638 :003,224,255,240,003,238,169
49644 :125,003,874,176,913,032,147
49659 :053,194,174,125,003,224,247
49656 :080,240,003,206,125,003,137
49662 :074,176,011,032,053,194,026
49668 :166,003,224,255,240,002,126
49674 :230,003,074,176,011,032,024
49680 :/A53,194,166,083,224,001,145
49686 :240,002,198,003,169,000,122
49692 :141,093,0063,169,128,056,106
49698 :229,003,016,010,073,255,108
49704 :024,105,001,162,001,142,219
49719 :093,003,010,141,101,003,141
49716 :096,160,128,140,004,212,024

49722 :160,129,149,004,212,096,031
49728 :169,147,0832,210,255,169,822
49734 :232,133,251,169,003,133,223
49740 :252,169,232,133,253,169,004
49746 :215,133,254,162,004,160,242
49752 :024,173,027,212,201,039,243
49758 :176,011,169,046,145,251,124
49764 :173,827,212,041,015,145,201
49776 :253,200,208,235,230,252,204
49776 :230,254,202,208,228,096,050
49782 :173,117,003,201,022,240,106
49788 :043,173,877,003,208,007,123
49794 :173,085,003,240,033,208,104
49800 :012,173,077,003,201,090,180
49806 :208,005,173,085,003,2@8,056
49812 :019,173,030,208,016,176,252
49818 :003,076,061,195,162,007,146
49824 :202,010,144,252,224,000,224
49830 :240,069,169,000,141,167,184
49836 :002,169,240,141,006,212,174
49842 :169,128,141,004,212,169,233
49848 :129,141,004,212,169,241,056
49854 :141,023,212,169,039,141,147
49860 :005,212,169,050,133,247,244
49866 :202,208,013,162,200,173,136
49872 :027,212,074,074,168,169,164
49878 :008,153,000,048,165,247,059
49884 :141,022,212,201,200,208,180
49899 :231,169,128,141,004,212,087
49896 :198,250,076,012,192,173,109
49992 :117,003,201,057,144,180,172
49908 :169,000,141,167,002,162,117
49914 :012,160,010,024,032,240,216
49920 :255,169,064,160,195,032,107

49926 :030,171,2308,249,165,249,076
49932 :201,003,208,002,230,250,138
49938 :169,150,141,008,212,169,099
49944 :230,141,001,212,169,028,037
49950 :141,012,212,162,005,169,219
49956 :020,141,011,212,169,021,098
49962 :141,011,212,169,000,133,196
49968 :247,165,247,201,030,208,122
49974 :259,202,208,233,076,012,011
49980 :192,876,0635,192,158,083,028
49986 :085,067,067,069,083,083,008
49992 :079¢,085,076,032,068,079,226
49998 :067,075,073,0878,071,033,219
50004 :000,158,018,083,080,065,232
50010 :067,069,032,068,079,067,216
50016 :075,000,146,150,076,069,100
5¢@22 :086,069,076,0832,049,017,175
5¢928 :017,157,157,157,157,157,142
50034 :157,157,157,157,157,157,832
50040 :157,080,082,069,083,083,162
50046 :032,870,073,082,069,066,006
500852 :085,084,084,079,078,000,030
50958 :146,150,078,085,077,066,228
50064 :069,082,932,079,070,032,252
59970 :068,879,067,075,073,0878,078
5¢@76 :071,983,932,032,017,0817,152
5@@82 :157,157,157,157,157,157,080
5¢@88 :157,157,157,157,157,157,086
50094 :157,157,157,157,157,157,092
59190 :157,157,154,082,879,067,108
50106 :075,069,084,083,032,082,099
5¢112 :069,877,965,0873,078,073,115
59118 :078,071,032,032,032,158,089
50124 :0900,032,018,080,082,069,229
5¢130 :083,083,032,085,080,032,093
50136 :084,879,032,076,065,085,125
50142 :078,067,072,000,018,080,025
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50148
50154
50160
50166
50172
50178
50184
5@190
50196
50202
50208
50214
50220
50226
50232
50238
50244
50250
50256
503262
50268
50274
50280
50286
58292
50298
56304
50310
50316
50322
50328
50334
50340
50346

50352
58358
50364
50370
50376
50382
56388
5@394
50400
50406
50412
50418
50424
50430
50436
50442
50448
50454
50460
50466
50472
50478
50484
50490
58496
58582

50508
50514
50520
50526

58532
58538
58544
50554@

50556

50562

:082,069,083,083,032,085,150
:080,032,078,079,082,032,097
:078,069,087,032,071,065,130
:077,069,000,169,000,141,190
:933,208,169,147,032,210,027
:255,162,008,160,015,024,114
:032,240,255,169,085,160,181
:195,032,030,171,162,011,103
:160,017,024,032,240,255,236
:169,098,166,195,032,0830,198
:171,162,180,160,000,136,0873
: 208,253,202, 208,250,173, 052
000 ,220,074,176,010,174,186
:207,005,224,049,240,003,010
:206,207,005,074,176,010,222
:174,207,005,224,051,240,195
:003,238,207,005,074,074,157
:074,176,212,169,0853,056,046
:237,207,005,141,061,003,222
:141,060,003,096,169,147,190
:032,2160,255,162,010,160,153
:010,024,032,240,255,169,060
:138,160,195,032,030,171,062
:165,249,141,173,005, 165,240
:250,141,253,005,162,018,177
:160,010,024,032,240,255,075
:165,258,201,048,208,017,249
:104,104,169,226,160,195,068
:032,030,171,169,192,072,0838
:169,000,072,240,007,169,035
:205,160,195,032,030,171,177
:173,000,220,074,176,250,027
:696,000,060,000,000,126,190
: 000,000,126 , 000,800,189 ,229
:000, 000,189 ,000,000,189,042
: 000,000, 255,000,000, 255,180
:000,008,255,000,000,255,186
:000,067,255,194,223,255,164
:251,255,255,255,255,255,190
:255,223,255,251,067,231,208
:194,000,066 ,000 000,000,216
: 000, 000, 600 , 000 , 000 , 000, 218
:000,000,000,000,146,000,114
: 000,000,000, 600 , 000, 687 , 237
:128,000,006,000,000 ,006,120
1000, 000,007,000 ,000, 007,000
:000,000,247,128,000,079,190
255,240,000, 000,024,007 ,012
:255,252,0879,255,254,247,066
:128,000,007 ,000,000,007,152
000,000,006 ,000, 000,006,028
: 000,000, 007,128,000, 000,157
: 000,000,000 ,000,000,000,028
1000, 000, 255,000, 300, 000, 333
:000,000,000,000,001 224,009
000,000,096 , 000,000,096, 238
:000,000,224,000,000,224,244
:000, 001,239,015, 255,242,042
:024,000,000,063,255,224,118
127,255, 242,000,001 ,239,166
:000,000,224,000,000,224,012
: 000,000,096 , 008, 000, 096 , 018
:000,001,224,000, 000,000,057
: 000,000, 000, 000, 000, 390, 394
:255,251,099,063,251,094,089
:223,123,110,222,123,118,0801
:030,059,122,220,828,198,001
:216,015,255,224,007, 255,066
:224,001,255,128,000,0800,220
1000, 000,000,000 , 000, 000, 130
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50568 :000,000,000,000,000,000,136
5@574 :000,000,000,000,000,000,142
50580 :000,000,000,000,000,000,148
5¢586 :000,000,000,000,000,000,154
50592 :000,000,000,000,080,013,253

Crunch

(Article on page 56.)

BEFORE TYPING...

Before typing in programs, please refer to
“How To Type In COMPUTE!s GAZETTE
Programs,” which appears before the Program

Listings.

Program 1: Crunch—64 Version
(See instructions in article before typing in.)

49152 :160,002,185,124,000,153,112
49158 :052,003,136,016,247,169,117
49164 :201,133,124,169,058,133,062
49176 :125,169,176,133,126,169,148
49176 :001,141,032,208,141,033,068
49182 :208,169,169,160,197,032,197
49188 :235,196,032,228,255,240,198
49194 :251,201,133,208,004,169,240
49200 :255,208,014,201,134,208,044
49206 :004,169,080,208,006,201,210
49212 :135,208,231,169,000,133,168
49218 :25¢,169,055,160,198,032,162
49224 :235,196,169,000,133,163,200
49230 :133,169,032,164,192,165,161
49236 :163,240,043,165,043,133,103
49242 :095,165,044,133,096,162,017
49248 :000,032,063,193,160,001,833
49254 :177,095,1798,200,177,895, 248
49260 :133,096,134,095,136,177,111
49266 :095,208,234,169,070,160,026
49272 :198,032,235,196,032,002,047
49278 :197,108,002,160,165,845,035
49284 :133,180,165,046,133,181,202
49299 :032,077,193,165,250,133,220
49296 :169,032,160,192,032,077,038
49302 :193,032,113,195,032,002, 205
493@68 :197,108,002,160,032,221,188
49314 :196,032,238,195,032,238,069
49320 :195,160,000,177,122,208,006
49326 :001,096,032,238,195,177,145
49332 :122,133,251,832,238,195,127
49338 :177,122,133,252,032,115,249
49344 :000,201,000,240,222,201,032
49350 :002,240,218,201,034,208,0877
49356 :015,032,115,000,201,000,0855
49362 :240,207,201,002,240,203,023
49368 :201,034,208,241,201,137,214
49374 :240,016,201,141,240,012,048
49380 :201,138,240,008,201,155,147
49386 :240,004,201,167,208,206, 236
49392 :032,115,000,144,006,032,057
49398 :000,196,076,190,192,0832,164
49404 :035,196,165,020,164,0821,0885
49419 :133,253,132,254,032,174,212
49416 :196,144,014,162,002,032,046
49422 :9063,193,032,121,000,201,112
49428 :044,240,217,208,220,230,155
49434 :163,169,013,032,210,255,100



49440 :165,252,166,251,0832,090,220 49872
49446 :196,169,049,160,197,032,073
49452 :235,196,165,254,166,253,033

:160,000,132,170,132,171,285
49878 :096,9032,224,194,176,001,169
49884 :096,076,251,193,032,009,109

A4S0 32,090,196, 163,574 160,242 49890 :196,032,238,195,160, 000,623
49464 :197,032,235,196,076,016,040 49896 :177,122,201,0080,240,013,217
49470 :193,165,095,208,002,198,155 49902 201,002,240, 009,201 034, 157
49476 :096,198,095,138,160,000,243 49908 :208,234,032,009,196,0824,179

49482 :145,095,096,032,191,195,060
49488 :169,000,133,164,133,170,081 49920 :196,138,056,396,169,300,143
49494 :133,171,168,177,122,133,222 49926 :133,164,165,169,133,249,251
49500 :182,032,245,195,0832,203,213 49932 :169,255,032,009,196,832,193

49506 :195,032,004,195,032,115,159 49938 :009,196,165,251,032,009,168

49914 :096,170,169,034,032,009,248

49512 :008,201,002,248,004,201,240 49944 :196,165,252,032,009,196,106
49518 :000,208,008,032,251,193,034 49950 1096832 191,195 832" 203 BL1
49524 :144,240,076,072,195,201,020 49956 :195,176,032,032,115,000,074
49530 :058,208,008,032,009,196,121 49962 :201,000,208,249,032,238,202
49536 :133,182,076,102,193,201,247 49968 :195,165,122,170,160,000,092
49542 :136,240,221,201,143,208,003 49974 :145,167,200,165,123,145,231
49548 :006,032,067,194,076,116,119 49980 :167,133,168,134,167,0832,093
49554 :193,201,130,208,031,032,173 49986 :000,196,076,034,195,096,151
49560 :009,196,032,115,090,240,232 49992 :032,231,195,0832,221,196,211
49566 :017,201,002,249,013,201,064 49998 :169,000,168,145,122,145,059
49572 :044,208,243,169,058,032,150 50004 :167,032,231,195,145,167,253
49578 :009,196,169,130,208,231,089 50016 :832,231,195,165,167,133,245
49584 :032,000,196,076,102,193,007 50616 :045,133,047,133,049,165,156
49590 :201,034,208,006,032,215,110 5@@22 :168,133,046,133,048,133,251
49596 :194,076,116,193,201,131,075 58028 :058,032,031,195,096,169,169
49602 :208,006,032,125,194,076,067 50034 :073,160,197,032,235,196,239
49608 :116,193,032,023,196,144,136 50040 :056,165,1808,229,043,170,195
49614 :032,032,009,196,0832,115,110 50046 :165.181.229 044,032,090, 099
49620 :000,144,005,032,023,196,100 56052 :196,032,183,195,169,107,246
49626 :144,513,332,@09,196,032,132 50858 :160,197,032,235,196,856,246
49632 :115,000,144,251,9032,023,021 50064 :165,045,229,043,170,165,193
49638 :196,176,246,032,000,196,052 50070 :046,229,044,032,090,196,019
49644 :076,102,193,201,139,208,131 56076 :932,183,195,169,134,160,005
49650 :002,133,164,032,009,196,010 5¢@82 :197,832,235,196,0856,165,819
49656 (1076,102,193,133, 182,200 /11 50088 :180,229,045,170,165,181,114
49662 1002,208,028,168,000,177,061 50094 :229,046,032,098,196,032,031
49668 1167,201,034,208,003,032,137 56100 :183,195,096,169,161,160,120
49674 1245,195,169,000,133,17,134 50106 :197,032,235,196,096,165,083
49689 :032,009,196,032,203,195,171 50112 :043,133,167,165,044,133,109
49686 :176,004,0832,0804,195,024,201 50118 :168,032,221,196,096,160,047
49692 :096,165,164,208,224,160,021 50124 :002,177,122,240,020,200,197
49698 :004,200,177,122,201,000,226 56136 :177,122,133,251,2008,177,246
49704 1249,004,201,002,208,245,172 50136 :122,133,252,162,004,032,153
49710 :136,136,136,136,196,249,017 50142 :238,195,202,208,250,024,059
49716 :176,203,0832,203,195,176,0613 23148 096 356 096,230,167 ,208 857
49722 :198,169,058,133,182,032,062 20154 1002230, 168,096 . 230,122,858
49743 :258,245,179,165,182,251,223 56172 :167,23@,249,@96,165,122,951
49746 :058,208,007,832,245,195,059 5¢178 :208,082,198,123,198,122,085
49752 :138,876,251,193,201,002,181 5¢184 :096,032,231,195,160,000,210
49758 :240,013,160,004,032,245,020 50190 :145,167,196,249,240,002,245
49764 :195,136,208,250,134,182,181 58196 :198,249,096,201,065,144,205
49779 :076,019,194,224,002,208,061 5@202 :005,233,091,056,233,165,041
49776 :008,169,143,032,009,196,157 50208 =996,024,096,162,500,134,?22
@88,194,032,203,195,138 50214 :020,134,021,176,046,233,
23;33 :g;g:197,170:268:805,332,964 502208 :047,133,097,165,021,133,128
49794 :245,195,169,044,0832,009,056 50226 :098,165,0208,010,038,098,223
49800 :196,032,115,000,160,000,127 59232 :010,038,098,101,020,133,200
49806 :177,122,201,034,208,005,121 50238 :0620,165,098,101,021,133,088
49812 :032,224,194,144,240,201,159 50244 :021,006,020,038,021,165,083
49818 :000,240,029,201,002,240,098 5@250 :020,1061,097,133,020,144,077
49824 :041,201,058,240,013,201,146 50256 :002,230,021,032,115,000,224
49830 :044,248,221,032,009,196,140 50262 :076,041,196,096,134,0897,214
49836 :032,238,195,076,140,194,023 50268 :133,098,162,003,169,000,145
49842 :032,208,194,032,000,196,072 50274 :149,099,202,016,251,160,207
49848 :024,896,160,005,177,122,000 50280 :015,006,097,038,098,120,222
49854 :201,131,208,008,133,170,017 5@286 :248,165,099,101,099,133,187
49860 :169,000,133,171,240,003,144 50292 :099,165,100,101,100,133,046
49866 :032,208,194,076,251,193,132 5@298 :100,165,101,101,101,133,055
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50304
50318
50316
50322
50328
50334
50340
50346
58352
50358
50364
50370
50376
50382
50388
50394
504900
50406
50412
50418
50424
50430
50436
50442
50448
58454
50460
50466
50472
50478
50484
50490
58496
50582
58508
568514
5@520
50526
58532
5@538
50544
585508
58556
58562
50568
58574
56580
50586
58592
58598
50604
50610
50616
50622
50628
50634
50640
50646
50652
50658
50664
50670
50676
50682
50688
50694
58700
58706
50712
50718
50724
50730

:101,216,088,136,016,227,144
:162,002,181,099,072,074,212
:074,074,0674,032,163,196,241
:104,041,015,032,163,196,185
:202,016,237,165,102,208,058
:003,032,167,196,096,197,081
:102,240,251,009,048,133,179
:102,076,210,255,165,043,253
:166,044,160,001,133,095,007
:134,096,177,@95,249,031,187
:200,200,165,021,209,095,054
:144,024,240,003,136,208,181
:009,165,020,136,209,095,066
:144,012,240,010,136,177,157
:@95,17@,136,177,895,176,037
:215,024,096,024,165,043,017
:105,255,133,122,165,044,024
:105,255,133,123,096,133,051
:@97,132,098,160,000,177,132
:097,240,012,032,210,255,064
:230,097,208,243,230,098,074
:076,239,196,096,160,002, 255
:185,852,0063,153,124,000,009
:136,016,247,096,032,871,096
:079,084,079,032,000,032,066
:¢71,079,083,085,066,032,182
:000,032,084,072,069,078,107
:¢32,000,032,082,085,078,087
:032,000,032,076,073,083,080
:084,032,000,032,076,073,087
:078,069,832,035,000,032,042
:068,079,069,083,078,039,218
:084,032,069,088,873,0883,237
:084,013,000,147,017,817,092
:917,017,017,017,817,832,193
:932,032,032,079,076,868,145
:0932,080,082,079,071,082,002
:065,077,032,076,069,878, 235
:071,084,072,058,032,032,193
:000,013,032,032,032,032,247
:078,069,087,832,080,082,028
:079,071,082,065,077,032,012
:076,069,078,071,084,0872,0862
:958,032,032,000,013,032,041
:032,032,032,080,082,379,217
:071,082,065,077,032,082,039
:069,068,085,067,069,068,062
:032,066,089,058,032,032,207
:000,032,066,089,084,069,244
:983,013,000,147,152,017, 066
:017,917,017,032,032,032,063
:932,083,069,076,069,0867,062
:084,032,068,069,083,073,081
:082,069,068,032,077,065,071
:#88,073,0877,085,0877,0832,116
:078,085,077,066,069,082,147
:032,079,070,013,032,032,210
:032,032,066,089,084,069,074
:983,032,080,069,082,032,086
:976,073,078,069,058,813, 081
:017,017,017,032,032,832,123
:032,032,032,032,032,018, 160
:070,049,146,032,061,032,122
:050,053,053,013,017,032,212
:032,032,032,032,032,032,192
:932,018,079¢,051,146,032, 099
:061,032,056,048,013,017,239
:932,032,032,032,032,032,210
:032,032,018,070,053,146,119
:032,061,032,0879,082,073,133
:071,073,078,065,076,0832,175
:076,073,078,069,032,076,190
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5¢736 :069,0878,071,084,0872,0813,179
509742 :000,013,017,067,082,085,062
5¢748 :978,867,872,0873,0878,071,243
50754 :046,046,046,000,013,017,234
59760 :032,032,032,032,032,032,008
50766 :045,045,045,032,0808,082,151
50772 :079,071,082,065,077,032,234
509778 :078,879,084,032,067,082,000
5¢784 :085,078,067,872,0869,068,0823
5¢79@ :032,045,045,045,000,013,026

Program 2: Crunch—VIC Version
(See instructions in article before typing in.)

10

11
12

13

14
15

16
17
18

19
20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

L=PEEK(644)*256+PEEK(643)-880:POKE644,
INT{LX256}:POKE643,L-PEEK(644}*256
:rem 221
FORI=56TO52STEP-2 : POKEI, PEEK(644) : POKE
I-1,PEEK(643) :NEXT :rem 153
PRINT"{CLR} {6 DOWN} LOADING MACHINE LA
NG.":PRINT" {pOwN} {2 SPACES}(ABOUT 1 1/
2 MIN.)" srem 45
P=L:FORI=1T026 :READSS : X=LEN(S$) : FORJ=0
TOX-2STEP2 : C$=LEFTS$ (RIGHTS(S$,X~J),2)
:rem 68
E=ASC(LEFTS$(CS$,1)) : F=ASC(RIGHTS$(CS$,1))
s:rem 15

V=-(E>64)*(E-55)*16-(E<65)*(E-48)*16-(
F>64)*(F-55)-(F<65)*(F-48) :rem 41
POKEP,V:P=P+1 :NEXT:NEXT :rem 205
P=P~1:IFP<LTHEN22 :rem 215
IFPEEK(P)<1240RPEEK(P)>127THEN17

:rem 103
IFP=L+35@2THEN17 :rem 94
V=PEEK(P)*256+PEEK(P-1)+L~-31888:POKEP,
INT(V/256) :rem 196
POKEP-1,V-PEEK(P)*256:P=P-1:G0T017

:rem 204
POKE25@, 255 :rem 242

PRINT" {CLR} {7 DOWN} TYPE {RVS]}SYS";L;"
{OFF}TO USE":NEW :rem 223
DATA20A4E3A90085A385A92@0D1 7CASA3F@A21A5
2B8B55FA52C8560A20020767DAGG1B15FAACS
:rem 239
DATABL15F8560865F88B15FDIEA6CA2CH20847D
ASFAB85A920D17C20847D6CA2CA2A8EC620D7
trem 27
DATATF20D77FAP@GOB17ADOA16020D77FB17A85
FB20D77FB17A85FC207300C900FADECOG2F@A
:rem 32
DATADAC922DO@F207300C90FFACFCO02FACRBCY
22DOF1C989FP10C98DFPOCCOBAFABRCO9BFA
trem 98
DATAG4CIATDOCE207 3009006 20E97F4CEF7C28
6BCI9A514A41585FDB4FE2013C6900EA20220
trem 250
DATA767D2@7900C92CF@D9DADCEGA3IAIGD2GD2
FFASFCA6FB20CDDDA92320D2FFA93C2AD2FF
:rem 194
DATAASFEA6FD2@CDDDA93E2@D2FFA9GD23D2FF
4C417DAS5FDAP2C66@C65F8AAGABO1SF6020
:rem 128
DATAABT7FA9PPB5A485AA85ABABB17AB5B620DE
TF20B47F203B7F207380C902FA04CO00DAAS
:rem 5
DATA2@327E90F@4C7F7FC93ADGAB208F27F85B6
4C9D7DC988FPDDCOBFDAP6287A7E4CABTDCY
trem 142
DATAB2DO1F20F27F207300FB11C982F@GDCI2C
D@F3A93A20F27FA982DOE720E97F4C9D7DCO

:rem 55
DATA22D@P620@E7FACARTDC983DAB620B4TEAC



35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

AB7D2@13D19020@20F27F20730990052013D1
trem 164
DATASOG@D20F27F20730090FB2013D1BAF623E9
7F4C9D7DC98RDAA285A420F27F4C9D7DB5B6
s:rem 33
DATAC902D@1 CAPGGAB1A7C922DAP320DETFA9GH
85AN20F27F20B47FBA04203B7F1868A5A4DO
3 trem 241
DATAEGAPB4CB8Bl7ACO00FAR4C902DPF5888888
88C4F9BOCB20B47FBAC6A93A85B62AF27F60
trem 52
DATA207300C900F@B4C9@2DAF5AAASB6CI3ADD
@720DE7FBA4C327EC902F00@DAAP420DE7F88
trem 29
DATADOFAB6B64C4ATEEQOA2DAABA9BF20F27F4C
8F7E20B47F6@0C5AADAAS20DETFA92C20F27F
trem 126
DATA207300A0@0B17AC922DBB520177F9AFAC9
POFP1DCOA2FP29CO3AFBOGDCI2CFADD2@F27F
:rem 235
DATA20D77F4CC37E20877F20E97F1860A0G35B1
7AC983DOPBB5AAA90B85ABFOBG320077F4C32
:rem 236
DATA7EAGOOB84ANABARB6020177FBAO16A4C327TE
20F27F20D77FAGAOBL7 ACOGAFOODCI992FAA9
:rem 216
DATAC922DAEA20F27F1860AAA92220F27FBA38
60A90085A4A5R985F9AOFF20F27F208F27FAS
:rem 68
DATAFR20F27FASFC20F27F6B20AB7F20B47FBO
20207300C990DOF92@D7 7FAS7AAAAGOA91 AT
srem 22
DATACBAS57B91A785A886A720E97F4C597F6020
DOT7F208EC6A900AB917A91A720DB7F91A720
t:rem 25
DATADG7FASA7852D852F8531A5A8852E853885
3220567F6@A52RBB5A7TAS2CB5A8208BEC660A0
:rem 240
DATAP2Bl17AF@14C8B8B17AB85FBCBB17AB5FCA204
20D77FCADAFALB860386JE6ATDIV2E6AB6DES
t:rem 82
DATA7ADO@2E67B6OASATDOB2C6ABCOATEOFO60
AS57ADAG2C67BC6TAGG20DITFABAGI1ATCAF9
:Tem 62

DATAF@02C6F960 :rem 189

Mixing Text And
Hi-Res Graphics

(Article on page 52.)

Text Print

2500
2510

2520

GOSUB2680 trem 23
FORI=869T0922 : READD: POKEI ,D:NEXT :REM
DATA FOR ML BIT MAP CLEAR srem 45
FORI=923T0956 :READD: POKEI,D:NEXT : REM
DATA FOR ML COLOR FILL srem 174

253@ BM=8192:POKE53272,PEEK(53272)OR8:REM
PUT BIT MAP AT 8192 srem 145
2540 SYS869:REM CLEAR BIT MAP :rem 179
2550 PIXCOL=2:SCRCOL=1:POKE251,PIXCOL*16+
SCRCOL :rem 246
2560 SYS923:REM SET COLOR MATRIX :rem 200
2578 POKE53265,PEEK(53265)0R32:REM ENTER
{SPACE}BIT MAP MODE srem 45
2580 REM HI-RES PLOT :rem 154

2720
2730

2740
2750

2768
2778

2780
2790

2800
2819

2820
2830

28490
2850

2860
2870

2880
2890

2909
2910
2920
2930

2949

2950
2960
2970
2980
2990
3009
3010

3020

3030
3049

3050
3060
36709
3680

FORY=60T0132:X=40 :rem 31
GOSUB2929 :rem 21
NEXTY :rem 97
FORX=110T0210:Y=28 :rem 72
GOSUB2920 :rem 24
NEXTX :rem 99
FORX=96T0182:Y=X :rem 30
GOSUB292@ srem 27
NEXTX :GOT02748 :rem 166

FORI=828T0868 : READD: POKEI, D:NEXT:REM
DATA FOR ML CHARACTER ROM COPY
srem 2083
POKE56334,PEEK(56334)AND254 : REM TURN
OFF INTERRUPTS :rem 124
POKEl,PEEK(1)AND251 :REM SWITCH IN CH
ARACTER ROM :rem 1@5
SYS828:REM COPY 128 CHARACTERS TO RA
M STARTING AT 50176 :rem 198
POKEl,PEEK(1)OR4 :REM SWITCH OUT CHAR
ACTER ROM srem 54
POKE56334,PEEK(56334)0R1 : RETURN : REM
{SPACE }JENABLE INTERRUPTS :rem 120
REM PRINT TEXT :rem 131
TX=24 :TY=68 : TCOL=5 :D=320 : TEXTS$="VERT

ICAL" :rem 91
GOSUB2960 :rem 32
TX=120:TY=16:TCOL=@: D=8 : TEXT$="HORIZ
ONTAL" srem 209
GOSUB2960@ :rem 34

TX=12@ :TY=104 :TCOL=4:D=328 : TEXT$="DI
AGONAL" trem 159
GOSUB2960 srem 27
TX=160:TY=64:TCOL=2:D=8:TEXT$="CHARA
CTERS, ToOO:" :rem 3
GOSUB2969 :rem 29
TX=160 : TY=80 : TCOL=6 : D=8 : TEXTS$="E*3}
EL3 EU3 EY3 ED3 EAY EQ3 EE3":rem 139
GOSUB296@ t:rem 31
TY=104:TCOL=2:TEXT$="Q Z X A SV UW
GOSUB2960 srem 33
GETAS : IFAS=""THEN2878:REM PRESS ANY
{SPACE}KEY TO RETURN TO BASIC
s:rem 201
POKES53265,PEEK(53265)AND223 :REM EXIT
FROM BIT MAP MODE :rem 133
POKES53272,21 :REM RESTORE NORMAL VIDE

0 trem 22
PRINTCHRS(147) trem 70
END :rem 163

REM HI-RES PLOT SUBROUTINE :rem 168
ROW=INT(Y/8) :CHAR=INT (X/8) : LINE=YAND
7:BIT=7-(XAND7) :rem 254
BYTE=BM+ROW* 320+CHAR*8+LINE : POKEBYTE

, PEEK(BYTE)OR2{BIT :rem 50
RETURN s:rem 176
REM TEXT PRINT SUBROUTINE :rem 151
BM=8192:SCRCOL = 1 s:rem 224
ROW=INT(TY/8) :CHAR=INT(TX/8) :rem 6@
BYTE=BM+ROW* 32@+CHAR*8 trem 97
FORI=1TOLEN(TEXTS) srem 157

POKE1@24+(BYTE-BM)/8, TCOL* 16+SCRCOL

:rem 109
SV=ASC(MIDS(TEXTS$,I,1l)):REM GET ASCI
I trem 196
IFSV<64THEN3060 :rem 156
IFSV<192THENSV=SV-64 :GOT03969

:rem 1064
SV=sv-128 :rem 31
CA=50176+5V*8 :rem 195
FORJ=@TO7 :rem 66
POKEBRYTE+J, PEEK (CA+J) trem 62
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3@49@ NEXTJ trem 85
3188 BYTE=BYTE+D srem 216
3110 NEXTI srem 77
3120 RETURN s:rem 166

3139 DATA234,72,138,72,152,72,1606,8,185,0
,208,153,0,196,185,0,209,153,0,197,1
85 srem 98
3140 DATA®,210,153,0,198,185,0,211,153,4d,
199, 2006,208,229,104,168,104,1706,104,
926 :rem 80
31560 DATA234,72,138,72,152,72,162,32,169,
¢,133,251,138,133,252,160,0,169,0
t:rem 99
3160 DATAl45,251,200,208,251,232,224,63,2
¢8,239,169,0,133,251,169,63,133,252
:rem 206
317¢ DATAle6H,0,169,9,145,251,200,192,64,2
98,249,104,168,104,170,184,96
trem 164
3180 DATA234,72,138,72,152,72,160,0,173,2
51,9¢,153,0,4,153,250,4,153,244,5,153

srem 234
3190 DATA238,6,200,192,250,208,239,104,16
8,104,178,1@4,96 t:rem 44
Hi-Res Toolbox
(Article on page 64.)
14 GOSUB 608 :rem 119
20 PRINT"{CLR}{DOWN]}RUN 108 FOR SINE CURV
E" :rem 248
3@ PRINT "{DOWN}RUN 208 FOR JOYSTICK PLOT
TING" :rem 148
48 END :rem 59
180 GOSUB 1000 :POKE FLAG,Q :rem 177
119 SYS CLEAR:SYS COLR,1 :rem 190
120 FOR X=0 TO 319 STEP.5 :rem 30
130 Y= INT(100+68*SIN(X/10)) :rem 213
148 SYS PLOT,X,Y :rem 220
150 NEXT :rem 213
168 POKE 198,0:WAIT 198,15:GOSUB 2080 :END
trem 244
200 GOSUB 1000 :rem 211
205 SYS CLEAR:SYS COLR,1 :rem 195

210 YJI(1)==1:YJ(2)=1:XJ(4)=-1:XT(5)==1:YJ
(5)==1:XJ(6)==1:YJ(6)=1:XJ(8)=1

:rem 187

215 XJ(9)=1:YJ(9)==-1:XJ(18)=1:YJ(10)=1
:rem 45
220 JV=15-(PEEK(5632@)AND15) s:rem 4
230 X=X+XJ(JV) :rem 64
249 Y=Y+YJ(JV):POKE FLAG,0 :rem 35
245 IF(PEEK(56320)AND16)=0THEN POKE FLAG,
1 :rem 109
25@ SYS PLOT,X,Y:GOTO 22@ :rem 229
600 SA=49152:FOR A=SA TO SA+186:READ B:CK
=CK+B:POKE A,B:NEXT :rem 201
605 IF CK=19865 THEN RETURN :rem 17
610 PRINT "{CLR}{DOWN} ERROR IN DATA ":EN
D :rem 88
620 DATA 169,0,133,2,169,32 trem 44
630 DATA 133,3,162,32,160,0 :rem 30
640 DATA 152,145,2,136,208,251 trem 192
650 DATA 230,3,202,208,246,96 :rem 146
660 DATA 169,0,133,2,169,4 :rem 255
670 DATA 133,3,32,177,192,152 :rem 149
680 DATA 162,4,160,8,145,2 :rem 244
690 DATA 136,208,251,230,3,202 :rem 189
700 DATA 208,246,96,32,177,192 :rem 21@
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710
728
730
740
750
768
779
780
790
800
81@
820
8308
840
850
860
87a
880
899
900
910
920
930

DATA 133,5,152,41,248,133 :rem 140

DATA 4,152,41,7,133,6 :rem 196
DATA 32,177,192,152,74,74 :rem 158
DATA 74,133,3,152,41,248 :rem 97
DATA 133,2,169,0,133,251 :rem 90
DATA 162,3,6,2,38,251 trem 202
DATA 202,208,249,165,3,24 :rem 150
DATA 101,251,133,3,152,41 :rem 134
DATA 7,24,101,2,133,2 srem 192
DATA 144,2,2306,3,24,101 :rem 25
DATA 4,133,2,165,3,105 :rem 241
DATA 32,133,3,165,3,101 :rem 32
DATA 5,133,3,166,6,232 :rem 250
DATA 169,0,56,106,202,208 srem 146
DATA 252,166,252,240,27,160 :rem 248
DATA ©,72,81,2,145,2 trem 148
DATA 169,0,133,162,165,162 :rem 202
DATA 201,2,208,250,104,73 srem 139

DATA 255,49,2,145,2,24 irem 4

DATA 144,6,160,0,17,2 :rem 191
DATA 145,2,96,32,253,174 :rem 102
DATA 32,158,173,32,1706,177 s:rem 203
DATA 96 trem 37

1608 REM TURN ON HIRES GRAPHICS srem 87
1018 SA = 49152:POKE53272,PEEK(53272)0R8:

REM PUT BIT MAP AT 8192 trem 191
1028 POKE 53265,PEEK(53265)OR32:REM TURN
{SPACE}BIT MAP ON :rem 101
1825 CLEAR = SA:COLR = SA+24:PLOT = SA+51
:FLAG = 252 trem 209
193¢ RETURN trem 164

2000 REM TURN OFF HIRES GRAPHICS :rem 150

2010

2020

POKE 53272,21:POKE 53265,27 :REM REST
ORE DEFAULT VALUES :rem 158
PRINT "{CLR}":RETURN :rem 66

Zounds!

(Artic

le on page 59.)

Program 1: The Last Xither
18 FORL=54272T054295 : POKEL, @ :NEXT: POKE542

96,15 :rem 16

20 POKE54277,8:POKE54278,255:POKE54276,23
:F1=10 :rem 138

30 FORZ=1TO24:F2=3@:REM F2 = PITCH, Z = N
0. OF CYCLES :rem 158

40 POKES54273,F1 srem 59
5@ FORY=1TOld:POKE54287,F2:REM Y CONTROLS
SPEED :rem 138

60 F2=F2*1.01 :NEXTY:REM CONTROLS HARMONIC
CONTENT :rem 77

78 F1=F1+8 :NEXTZ:REM CONTROLS HARMONIC CO
NTENT :rem 198

80 POKE54278,15:REM CHANGE SUSTAIN-RELEAS

E

TO STOP SOUND :rem 190

Program 2: starwalker

18 FORL=54272T054295 :POKEL,@:NEXT: POKE542
96,15 s:rem 16
20 POKE54277,8:POKE54278,255:POKES4276,23

:rem 59

39 FORZ=1TO2:REM NO. OF CYCLES :rem 40
35 F1=1@:FORY=1TO6:REM Y CONTROLS LENGTH
{SPACE}OF FIRST PART OF SOUND :rem 93

49 F2=10:POKE54273,F1 :rem 139
580 FORX=1TO04:POKE54287,F2 :rem @
60 F2=F2*1.02:NEXTX:F1=F1*1.2:NEXTY:REM E

ND OF FIRST PART OF SOUND :rem 168



70 FORW=1TO8 :REM CONTROLS LENGTH OF SECON
D PART :rem 202
80 F2=20:POKE54273,F1 :rem 144

989 FORV=1TO3:REM V CONTROLS PITCH RANGE O
F SECOND PART. TRY DIFFERENT V'Sl|

:rem 244
POKE54287,F2:F2=F2*1.2:NEXTV:Fl1=F1/1.
2:NEXTW:NEXTZ trem 39
REM F1, F2, AND ALL MULTIPLIERS CHANG
E HARMONIC CONTENT OF BOTH SOUND PART
S :rem 170
POKES54278,15:REM THIS SHUTS IT UP

:rem 141

100

119

120

Program 3: Not A Bell
10 FORL=54272T054295 : POKEL, @ :NEXT: POKE542

96,15 :rem 16
20 POKES54277,8:POKE54278,255:POKE54276,21
s:rem 57

380 FORZ=1TO4:REM NO. OF CYCLES :rem 42

40 F1=10:FORY=1TOS5:REM Y IS NO. OF INCREM

ENTS :rem 164
50 F2=40:POKE54273,F1 :rem 143
60 FORX=1TO5:POKES54287,F2:REM X CONTROLS

{SPACE}SPEED :rem 93
7@ F2=F2%*1.01 s:rem 126
80 NEXTX:F1=F1*1.5:NEXTY :NEXTZ :rem 199

99 REM F1, F2 AND MULTIPLIERS GREATLY AFF
ECT HARMONIC CONTENT OF FINAL SOUNDS
srem 157

198 POKE54278,15 :rem 92

Program 4: Hyperwarp

16 FORL=54272T054295 :POKEL,d :NEXT: POKE542

96,15:POKE54277,8:POKE54278,255:rem 33

20 POKE54276,21:F1=2:FORZ=1T024 :F2=80:POK
E54273,Fl :FORY=1TO5 : POKE54287 ,F2

trem 121

3¢ F2=F2/1.1:NEXTY:F1=F1+9:NEXTZ:POKE5427

8,15:REM SUPER CRUNCHED SOUND :rem 68

Program 5: Decelerator

19 FORL=54272T054295 : POKEL ,d :NEXT: POKE542
96,15:POKE54277,8: POKE54278,255: rem 33
20 POKE54276,85:REM SQUARE + TRIANGLE + R
ING MOD :rem 221
25 F1=10@:F2=23@:REM FREQUENCIES TO BE PO
KED INTO VOICES 1 AND 3 srem 95
3@ FORZ=1TO77 :POKE54272,F1:REM THIS IS ON
LY SOUND TO USE 54272 INSTEAD OF 54273

:rem 38
40 POKES54287,F2:REM VOICE 3 :rem 8
5@ F2=F2-2:F1=F1%*.99:NEXT trem 153
68 POKES54278,15 srem 49

Program 6: Three Reasons To Own A

Computer

16 FORL=54272T054295 : POKEL , @ :NEXT: POKE542
96,15 :rem 16

20 POKE54277,8:POKE54278,255:POKE54276,23
:REM ENVELOPE AND WAVEFORM VOICE 1

trem 152

3@ F2=4:REM F2 CONTROLS LOWER PITCH LIMIT
:rem 214

4@ FORZ=1TO3:POKE54287,F2:REM Z = NO. OF
{SPACE]}CYCLES :rem 216
56 FORF1=1TO20@:REM F1 IS UPPER PITCH LIM
IT t:rem 26
6@ POKE54273,Fl:F2=F2+.01 :NEXTF1 :NEXTZ:PO
KE54278,15 :rem 38

GENERICWARE

Finally, a company that offers
you, the Commodore 64 user,
excellent quality software at
an economical price.

FOR THE COMMODORE 64
IINEW!!

PRINTER SPOOLER
FOR MULTI-TASK OPERATIONS

The new Printer Spooler by GENERICWARE allows you to
print files from disk while running other programs on your
Commodore 64. No more waiting to use your computer. With the
Printer Spooler you can load, save and verify programs while
printing files.

The Printer Spooler includes: A print screen function, which
lets you print a “‘picture’’ of the current video screen; single key
re-entry to the Printer Spooler program, which eliminates the need
to re-load the program from disk; and an automatic paging option,
which includes page numbers.

SAVE *5°° - LIMITED INTRODUCTORY OFFER

Now through July 31, you can purchase the new Printer
Spooler for only $19.95. Send check or money order for $19.95
plus §2.00 shipping and handling (CA residents add 6% sales
tax) to;. GENERICWARE, P.0. Box 4277, Visalia, CA 93278,
For VISA or Mastercard orders call (209) 732-7779 (add 3% for
charge orders). Sorry, no C.0.D.'s.

4

PEEIE A BVYrE"ea
DISK MECHANIC

INVESTIGATE
PROTECTED
DISKS!

1 L]
PEEK A BYTE 64 Now with the DISK MECHANIC is
the most powerful disk editor and memory utility av-
ailable for the Commodore 64 and 1541 disk drive.
Read or write sectors hidden by DOS header errors
Read or write up to track 40 - half tracks too!
Fast format single or multiple tracks up to track 40
Over 50 functions - includes all PEEK A BYTE features
Complete manual for beginners and pros
Disk copy|program included at no extra charge!
Continuing program update policy.
PEEK A BYTE is a Trademark of Quantum
Software,
To order send check or money order, US
funds. Foreign add $4 for shipping and han-

dling. Florida residents add 5% (or 6%) sales
tax. COD orders add $2 plus postage and

COD charges. Phone COD orders call

(305) 840-0249 U.S. Post Paid

- QUAMTUM SOFTILARE

P.0. Box 12716 Dept. 4 Lake Park, Florida 33403
LT T I I I 1 5

ALL THIS FOR
ONLY

’-_-——____-_-

| p—————



FAST DELIVERY

Call Us For
Fast Service, Experience
and Affordable Prices

Software

SPRING SPECIAL

SUBLOGIC
Flight Simulator

$31.95

Microprose F-15 Eagle*21.95
Kennedy Approach .....*21.95
MICROLEAGUE

| Baseball..........29.95

FAST
LOAD

524

WORD PROCESSING
Special of the Month
FLEET SYSTEM 2

Great Buy 548
Special of the Month
Paper Clip
Paper Clip/sSpeller.... *59

r)‘i-!.
= ____,.»

-
=

PROGRAMMING SERIES
Simon Basic

Logo
Nevada Fortran .

ACCOUNTING

Home Accountant

Typing Tutor ..................*
General Ledger..................
A/R, A/P, Payroll

The Manager.....................

DATA BASES
PFS: File .
Super Base 64

Special of the Month
The Consultant

89

!

Hardware

e

" (;.--.o.--,_":"_. —

. o i T]e | ..
(c [+ piced | | ‘[
1541 Disk Drive ..

MPS 802...............
1530 Datasette

Magic Voice Speech.....
1011 RS 232 Interface

1660 MODEM
52

. *189
‘199

*49.95

Printers

—4SG-10 217

$279
s374
*334
*444
$484
*679

Letter Quality Powertype *304
Gemini 10x Ribbon ............ *3
Gemini 15x Ribbon ............ *3

THE NEW
HOMEWRITER 10

*209

NEW LX-80.... %239
*209
$349

*379

Epson 80 Ribbon ... ¢5
Epson 100 Ribbon . 8
Homewriter Interface 65

1541 FLASH.. *54.95
" ., 1702 Monitor

] e
|

ZENITH MONITORS
== 123 Green ..

122 Amber . ...*84

Special of the Month
MSD DISK DRIVE
SD1 Disk Drive #228
SD2 Disk Drive ®*439

INDUS GT
DISK DRIVE

$239

COMPUSERVE STARTER
KIT $21

GRADUATION SPECIAL

Okidata 92 Ribbon....
RS S S S S

*239
*349
*595
*349
*559
‘629
*3

Okidata 182 ........
Okidata 192 .........
Okidata 193 .........
Okidata 92
Okidata 93
Okidata 84 ...........

PANASONIC

COMPUTER COVERS

Features
8 eavy duty
a5

arterproof

CMD 64 ...
VIC 20

Disk Drive $6.99
Espon MX BO. ... $7 99
Espon MX BOFT 5799
Okidata 92 ..., 5799

$6.95

Reg. %15% $6.99

56.99

4K Buffer ................529
Digital Devices

U Print Interface .... $54

16K Printer Buffer..$99

64K Printer Buffer $169

JUKI 6000
Letter Quality 51 99

Printer

SPREAD SHEET
Multiplan .. W
Homepak

CARDCO 5 SLOT
EXPANDER

$49.95

SURGE PROTECTORS

6 Outlet &
Noise Filter..

PRINTER INTERFACES
Micrografix MW350
Tymac Connection ...
Cardco + G Interface
Cardco B Interface ...
Grappler CD ............

Ordering & Payment Policy
Prices reflect a cash discount. For Visa, and Master-
card add 3% Immediate delivery with certified check or wired
funds. N.J. resident add 6%. Prices subject to change.
USA SHIPPING
add 4%
Larger shipments require additional charge. C.0.D.add *3.50

For shipping and handling

($4 minimum)

Special of the Month

LORAN SS/DD
51 2.95 Box of 10

Syncom SS/DD ..*11.95
Maxell SS/DD
Disk Holder (50)...

+11.95

Printer Specials
Doodle.................. $26
Print Shop

Paper 1000 sheets*19.95
Paper 2500 sheets*34.95
Mailing Lables (1000) $8

FOR INFORMATION CALL (609) 596-19

ORDER TOLL FREE (800) 992-3300

(W ISRNERY,

MON.-FRI.
10-5

Mon., Thurs,, Fri. 9-8
Tues., Wed. B Sat. 10-6

P.0. Box 3354
Cherry Hill,

N.J. 08034




COMMODORE § 4=

SUPER PRINTER PACKAGES ror c-s4

PRINTERS

SE0:and.Cade0 G +imin vimsra b 279| Citoh 8510AP ..., 299 Legend 880 ......219

Legend 880 and Cardco G+ ......................2T7 Legend 1080.... 239 Legend 1080.....239

:mwnter 8510 and Cardeo G + 3591 Citoh 7500AP ....219  Panasonic 1090 . 199
anasonic 1090 and Cardco G+ .................. 259 :

Panasonic 1091 and Cardco G + .................. 329 595;’.'; gz Call Ea"as"“": 1091 . 269

Super Printer packages have no extra| ‘°5"°2 STT'O‘S'H‘bga"'MO Owe’;\g;e ------- 509

charges added when shipped in Continen-

Buy the Print Shop for 27.95 with

tal USA.,

ANIMATION | \eFaces
STATION Data Share 4995
ForC-64..... 59.95 | Geod: " laes

URE

BUY ANY inFocom TITLE

Slap Shot
Hockey-D ..........14.95

Mastering
The Sat-D..........49.95

The Perfect
Score-D............43.95

COMMOD

the purchase of any printer.

PRINTER BUFFERS

Microfazer ...... Call
MPP Printer

Stuffer ........ 119
U-Print-16K

Printer Buffer...79

U-Print-32K
Printer Buffer...

U-Print-64K
Printer Buffer . 109

99

INDUS GTrorce: 239

Call for Latest Prices on C-64
& C-128 Hardware

AND GET THE

CORRESPONDING inFocom

INVISICLUE
ABSOLUTELY FREE.

SG-10

Printer.... .. .219

MODEMS

Westridge AAAD . .. 69.95
Total Tele Modem. ... 49.95
Mighty Mo . ..69.95
1660 Modem 4995

Buy any modem
and get VIP Term
orVidtex for 26.95

Mirage Database Manager:
Report Generator-D 49.95
Mirage Professional :

Word Processor-D49.95 .

Mae Assembler-D. . 26.95

Summer Games II-D25.95
*EFFECTIVE NOW THRU AUGUST 31, 1985

T

W A

O R E 6 4 S O F
s

ACCESS EPYX MISC. (cont) MISC. (cont.) MISC. (cont.) S|
Beachhead-D'T ....2305  Summer Games Il.D.....27.95 Beyond Wollensten-D.... 2395  Codewriter-O 6995 Obert-Cart..............2495 50 Milion Crush-D....... 27.95
Raid Over Moscow-D'T . 27.95  Jet Combat Simulator-D . 2795  SamD................ 4195 Spyvs SpyD..........2395 Math Blaster-D.. ... ..., 3495 BattieNormandy-D'T ... 27.95
Scrolis Of Abadon-DT ... 2385  BaliblazerD ...... 2795 BaronD ., 2795 Deaih Caribbean- U 2795 Word Attack-D ..........3495 Combat Leader-D'T.... .27.95
Mach IIl-Cart 2395  Rescue on Fractulus-D. 2? 95  Tycoon-D 2795  Boulder Dash-D 2795 Speed Reader Il 4995 Computer Basebal-D ....27.95
Beachhead II-0 2795  Pitstop D 2795 Millionare-D 2795  The HesstD 2395  Swnt Fiyer-D Cal  Cosm Balance-D 2795
BATTERIES INCLUDED FBI-D P 2795  Kwik-Load-D 1695  Gyruss-Cart .2495 Sargon D 395 EaglesD..... ...2795

Fast Load-Cart.......... 2595 Sargonlli-D ............ 3485 UtmallkD..............4185 Super Zaxxon-D......... 2095 FortressD.............. 2385
Super Buscard Il ... 120.95 FIRST STAR Mastering The Sat-D.....5495  Blue Max-DT,..........2385 Expedtion Amazon-D....2395 Germany 1985-D........ 41.95
BLBO................ 109.95 Pogo Joe-DT 2095 RelaxD.. 7995  Halley ProjectD.... .. 2995 KnightDesertDT ... 2795
Papercip Spelipak D.....7995  Call for ems and Prices Movie Maker-O 3295 ZaoonDT............ 2795 TransyvanniaD. 2395 Prolessional Got-D......27.95
ConsuftantD 6495  INSTA (CIMMARON)  1ypngTwtor 11D 3695  Koala-Printer.D 1995  Bounty Bob-Cart 3495 RFD1985D............2395
Ca-Kit-D 3455yl for ltems and Prices Space Tax-D . 2095 FroggerDT ............2395 BueMax2001-D... .. 2395 Ringside SeatD......... 27.95
Home PaD 349  INFOCOM Vip Terminal ... 2995 GetRichSeres:D.......3495 Fleet System I-D... ....49.85 Tigers in the Snow.D ....27.95
Home Organazer ltems:0 16,95 Deadine.D 2995 Doodle-D.. 2795  Strip Poker-D 2305  Wrie Now-Cart . 3495  Balic 85-D ... 2395
BRODERBUND EncharletD. ... 2495  Indiana Jones-D 2395  Mco-League Space Shutte-D 2095  Broadsides-D 27.95
Bank Street Writer-D 395 ndelD 2995 Utma VD 4105 Baseball-D 2995  Music Studo-D 2095 Questron-D...... 2795
Dr. Creep-D 2095 panettalD. ..., 2495  Adventure Master-D 3495  Movie Maker-D 3795  Amer Cross Country Computer QuarterbackD. 27.95
Bungling Bay-D 2085 soccererD .............2995 Adventure WriterD ... 2795 Popeye-Cart............ 2495 BASED o v sovreiionnrni 2095  Field of Fire-D . ...2795
Spelunker-0 2095 suareross D L2895 FoT 1082 AlcazatD ............00 2795  Carrier ForceD ....... 41.95
Music Shop-D 2995 suspended-D.. 2995 Ghostbusters-D . 2495  Breakthrough/Ardennes-D 41.95
Pnnt Shop-0 MY winessD . 2% Master of the Lamps-D... 2095 President-Elect-D. 27.95
Karateka-D . 2095  gea StalkerD.. ‘o485 (o] 17 [ L t Trolis Tnbulations-D. ... .. 1995  Computer Ambush-D . ... 4195
Champ Loderunner-D... 2395  Za40) |l or 11D . 2795 SCARBOROUGH Kamplgruppe-D .. ..41.95
Print Shop Graphics-D . 19.95 MICHOFUN Mastertype-D/Cart 2785 Oper. Market Gardon D L3495
Prnt Shop Refill 16.95 P.O. Box 17882, Milwaukee, WI 53217 Bt Iy Gemstone Warrior-D, ... 2395
CBS SOFTWARE Calfor fems 2nd Prices ORDER LINES OPEN ol " ives  Imperum GalactumD ... 27.95

MICROPROSE Mon-Fri 11 a.m. - 7 p.m. CST ® Sat. 12 p.m. - S p.m. CST  o0gw : Prantasie-D 2795
Oad ot e bl prices Floyd Jungle-D 2195 Run for the Money-D ... 2795 cayoie Ciahroats D, ... 27.95
COMMODORE Hellcal Ace-DT ... 2395 To Order Call Toll Free Eu nd FoueeD . 208 SYNAPSE
Easy Cale:D .. ..., 3495  NATO Commander-D ....23.95 4 A " Cal for Hems and Prices
Eaey MakD 1995 SaoPamon 2% i = 3 SCHOLASTIC
Easy SUvoT-D 495 cofien Ace-DT 2355 Call for hems and Prices “ME:O'POH&SD 5508

- 19.95 . Accounts Payable-D .....39.
iR - I Ly A v For Technical Info, Order SIMON AND Aoonts Rerervaoie | 308
The ManagerD ... 3495  DecisonDesertD. .. ... 2795 Inquiries, or for Wisc. Orders SCHUSTER Sales Analysis-D ...... .. 3995
General Ledger-D . 3495 Kennedy Approach-D ... 2385 Call for ems and Prices Data Manager 2-D....... 3495
Accts. Rec-D 3455 CrusadeEurope-D 2755 SIERRA ON-LINE General Ledger-D . ...... 3995
Accts Pay-D M85 MINDSCAPE - - Call for hems and Prices Inventory Management-D 39.95
REAG: Dteb Givt 3995 Cal for hems and Prices ELECTRONIC ARTS Aoy, i
SocowCar 2%  NSCELLANEOUS  ORDERING INFORMATION: Pioase specity system. For ~ Achon 0. TR oo R v+
Nagic. Voxce o4 fast delivery send cashier's check, money order o direct bank transfers.  Archon I1-0 LT R AL
Suspect-D 2995  Uttima I-D 4155 Personal and company checks allow 2 10 clear, Charges for COD  Muie-0 1995 Evelyn Wood-D 395
Cutthroats-D 2995  Fhght Simulator 11D 3785 GAMESTAR
2595 Woll 0 2005 e $3.00. School Purchase Orders weicome. In CONTINENTAL USA,  Realm/Impossibiity-D ... 19.95

Simon's Basic-Cart 9 af.‘asno e';tsbe-n- 279 include $3.00 shipping per software order Include 4% shipping on all  Murder Zinderneuf-D. .. 19.85 Starleague Baseball-D'T . 20.95
Inventory Man-D 3495 Mastertype- CERS Hardware orders, minmum $4.00. Mastercard & Visa please incude  Music Construction-D .., 19.85  On-Field Football-D...... 20,85
Super Expander. Carl ... g gg anec go-ige C % :,;g‘;’ card # and expiraton date. Wi residents please add 5% sales tax. HI,  Pinball Construction-D ., 1995  On-Fieid TennisD ... 20.95
FlicD e o o Svae AK.FPO, APO, Canadian orders — add 5% shpping, miwmum $5.00.  SiyfoxD..._..... ‘2493 On-Track Racing-D . ...2095
DATQSOH v A;: Cn:' o S00; Alother foreign orders, please add 15% shipping, minmum $10.00. A1 One on One-D 2495
Conan Barbanan-D 2195 ?: 5‘? 2095 goods are new and include factory warranty. Due 10 our low prices, all  Seven Cities of Gold-D, .. 24.95
Bruce Lee:D 2795 FoFipDT..... : sales are final Al defective returns must have a return authonzation — Mail Order Monsters-D ... 2495 D—DISK
Alternate Reality-D 27.95 number. Please call 414-351-2007 to obtain an RA# or your return will  Racing Destruction-0 . .. 24.95 T—CASSETTE

NOT be accepled lor replacement of repair. Prices and availabilty are
subject to change withoul nolice

Adventure Construction-0 29 95
Financial Cookbook-D. . .. 29.95

CART—CARTRIDGE

ge for MasterCard

or Visa =)
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Marketing & Consultants
SAVE ::: PRINTERS

AXIO CARDCO EP MANNESMANN TALLY _ PANASONIC
gF‘ 550 AT (Atan 249 L 369 - 80 1080 189
Gl

. 279 : di 549

rP* ggg g([;) %ﬁ? 2 z £ MTL-180L 739
GP 550 AP (Apple).

GP 700 AT (Alan) 4 ]UCITIZEN

AFA MY oNrne S,

o

—
a

329 :
499 i NEC
12p2g Aoy OIS pRle! PRI INECRERSL Ly Smith Corona
BLUE CHIPS J NEC BO27.... ... .. 359 Fastext 80 18900
M12010 ; $275 CCOMlEEX' s Juki 614 Serlal Soaia D100 .. . ... 21900
. omeiter arailel é
M12010 C-64 . $275 ; candec IE Falel 389 0 23 0200 _..... ....29900

/ IV Parallel 3  Sheel Feed OKIDATA 0300 ... .. 51900
ITOH Cur"rlar V Parallel [} Sheel Feeder

Prowliler%fwﬂ! AP Comriter IV Serial... . 689 uki . i Okimate 10 . ... 179 L1000 .. ... 33900
0 Bc2 3 182

Corona LEGEND
B8O

LPI0O Laser Printer 2699

4 STARMICRONICS
200381 Toner Canndge 89 ; 5

92 Imagewriter
DIGITAL * PRINTER *

92 IBM Version ¥ G ETPPITTT
DEVICES OLIVETTI

16K printer butier 93 7% 'NTERFAC' NG gY 250 Parallel.

Y 250 Seral .. e 5
12K printer bulter ... 119 75 DY 420 P.‘i:laallel - _ 2?3\:\']{.[;{}'[]3
BAK printer bulter .. 16995 A\railabla DY 450 Serial. -

MONITORS MODEMS

SAKATA . NOVATION.

eiscesorois B0 HAYES
grnart ga} 1133.::55 eeriny Smartmodem 300.............
: : - art Ca :
Color 300 Audio............... 245 SA 1000 Amber.. o gmgﬁmgggm 1%888 .
ggllg: ggg Composite. . 3 Auto Cat L T Micromodem IIE .,
Color 700. 10 Col rLgéAN 212 Aum Cat. ... Micromodem 100
Color 710 18 g A{:glg Cz1n lci: I' —— Chronograph .
1B A L ! pple Ca Shvist Smart Com I,

GORILLA 108 Amoerissy Apple Cat 212 Rl 4

410 Color RGB

420 Color IBM

429
122 A Bl DRIVES DISKETTES
X-TRON
Comcolor | Composite Green. MSD
JB-1205 Amber .

ZENITH SD1 Drive
PANASONIC ZVM 122A A o
DT 1300 nG1Ac§msmsu1e. ; fgﬁ@?e:w : SO2 NIV
4 mbar
PRI PHI 5
FRNGRTON GRAPHICS s ingds g ' LNt
HX-12 RGB 475 135 Composile 5t; * SKC- I"ﬂslﬂm 4" 5585 S
SR-12 RGH 589  ZVM 136 Hi Res Color GT COMMODORE .239 e 2 ’ o

-5SDD 2 '
CARDCO CSD-1....209 5!«" SKE DgDD ] " 3%8(0

o S

-y TO ORDER
CALL TOLL FREE or send order o PAresidents add sales tax APO, FPO. and International orders add $5 00

plus 3% lor prionty mail service Advertised prices show 4% discount for
800 =~ 2 3 3 & 8 7 6 0 Lyco Computer cash, add 4% for Master Card or Visa. Personal checks require 4 weeks
P O Box 5088 clearance before shipping. All items subject to change without notice.

In-stock item shipped within 24 hours of order, No deposit on COD
orders Free shipping on prepaid cash orders within the Continental U.S.

EITSEn RISK FREE POLICY
VisA

Customer Service 1-717-327-1825 Jersey Shore PA 17740 For your protection, we check for stolen credit cards.
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= COMPUTER COMMODORE CARDCO :
BATTEHIES INCLUDED
1 CAR E Simon's Basic...... C/01 Write Now ....... 29,85
> élsjseerrntélfraﬁn-ider C/02 Write Now - 64 ... 39.95 Spall Pak
R ooy D/01 Mail Now - 64 .... 29.00 CoNSUIANt .....vvvivvvvoeees f
!} BIB PilBt 64, e D/04 Spell Now - 64 ... 29 Paper Clip — ()
! o Eaoy 9% e rs 29,00 wiSpell Pak................ 75.95
) — I $1276 Bagy zcriol CaD-A DiskDrivel oS 1 Bls Cards 3000 pm—
._. A e ki c -1 Disk Drive(new) ... CALL -1 sz
Ol  COMPUTERCAREKIT . $1975 & G843 opouter e MOD-1 Modern (new 80 Column Board.......-109.95 _‘!
ey MPS B01 Pr ntere e i i)
KH | D/03 Tax Payer (new) 27.95 !
> 7 —
"" NOHTRONICS 8 153% ggg;%r Fuest D/O7 Calc Now/64 (new) ... 27.95 ]
; tte......... 39, —
P DISK DRIVE C 1660 Auto Modem .......... 85 D/08 SUper Printer Utility ..... Scarborough | v
F-‘:' CLEANER ek SupsCEHnter SATHNINEY. rtkmnddons $24.75 'h
"_) . BRODERBUND IR s i 27.95 PhiBetaF ............ $29.95 =
y AL — with software (C-64) CK/1 NumericKeyPad ... 34.95 Mastertype ............ $24.75 s
(WS  REG.49.95 NOW 19.95 The Print Shop...... 29.95 il et Run { Money s2475  m—.-)
Sachice Ll 5 Slot Net Worth ... $49.9 —
= DR Gt Broer. 198 | gomdces ... 8 -—
3. I NTI N G =T | 19.95 CR/1 Light Pen ... o 29,75 EASTE e [
;“ gpeLunkar ....... . 19.95 CE/1 Cassette Interface .., 29.75 Rabbit C 54FIN H0U1§9E5 :
o S L L B ae AR R £ N,
: PAP E R Haaig uns Euu!fgrelgﬁ:guéﬁf e '312932 (B:S.Iafc‘;vuscl-(;to 2495 ﬁ&bé) ift_;\élf'zo” “lon ?h
Cp— s lmie e s . |, gt Tomarea 0 iges e
= FANFOLD .$42.75 Operation wr{i'r'l'{-(riHE:i‘.'_'_'.'.fzeigs BORICICE N v resions 69,00 M.L. Monitor 64............ 1895 ]’
Lo e 1000 SHEETS ]
HES —
e LT s1975 | PRINTERINTERFACE | wescamessa ... 2208 SS1 £
WS  1000SHEETLETTER 52195 (C-64) S Wrker S . (C-64) — |
4 200 SHEETS LETTER  $8.99 Grappler CD............... 89.95 S iRl ins SAS Computer Baseball.......24.75 (Lt
N 150RAGSTATIONARY  $1099 Cardco ? G...................65.75 ES MOn:04..0.. v25.85 Field of Fire..... 2475 (AN,
o MAILING LABELS (1) 5995 Cardeo ? B 39.75 Microsoft Multiplan .. ... 55.00 Computer Quarterback..24.75 A
R 1ax 111000 Cardco ? PS.. .69.95 Type N'Wrle :..ivvies 19.95 QUBSION i sonene 2475 p—
ol A8 U-Print C...... 5995 Turtle Graphics Il .....  23.95 50 Mission Crush.......... 2475 Lt
o re—— LD 82475 B.I. Interface CALL Cell Defense 22.95 oy
3 1 Interface......... & sfense ........... j o 4§
Dl Se— Connection: Epson........69.95 Paint Brush ............. 1295 Microprose e )
Y, e COMMODORE Connection: Star........... 69.95 il S Solo anht ..... ....§2275 i
7 Connection: Okidata......69.95 Graphics Basic ... 27 65 NATO . --$22.75 —
P SOFT-WARE Connection: C. ltoh....... 69.95 HES Kit ey Spittire .. 51995  [ppntiy
oy — Connection: Seikosha....69.95 o e 10+ 29,85 F-15 Strik s
i = Millionaire ............. 23.95 irR soie- S $odrs ?"I\
’\1“ |NNOUAT|VE CONCEPTS SP'NNAKEH -7 JT ] e — 24.95 g com it 38273 "Ei
S Fl|p Ay Fnla 15ff.'fff'fff ......... (C-64) HES Writer 64 ... 24.95 2y
{/f— Elpn-Eie 28 T6ck . Delta Drawing (ROM)....22.75 EPYX e —
n-File 50.......... J: osmic Life (ROM 22, -6 —
Ml Flip-n-File 50 Lock......... Alphabet Zoé (Hor’m MPP !gelact?s?B TS Fast Load — 8
S Flip-n-File Rom............. Kindercomp (ROM)... g Eiteiin Breakdance............ 'I —'\i
i — Facemaker (ROM)......... 19. T Greatest Baseball.. W
Y, s ADVENTURE Elfdag“;? Ff:;:f(é%OMh;'l} 18:80 cmgs&:%cl'sEAHNlNG Summer Games... s‘;‘
YR Didkey.................. - ] R L e o e
':: Ultra Disassembler ..... 32.95 %%RSDTCF%SE?EE%E;J E;tt PEHSONAL PEHIPHERALS e ‘j
;J._ QR & D MITEY M d "} EALL guper Sketch 64 ... ¥ {-}
!‘i_ WICO S Sl 2708 1660 AUTO MODEM (C.64) 85 rinter Utility ............... 18.?5 ;’,‘!
,_&_ (Joysticks) GPC Printer Interface....65.00 ey 1
?:_ el 15.9714 Bat Handle.......16.99 CONTINENTAL K%%*‘I)_A N
3 = ?giﬂsgg ?:Japcekrbgil\fr.a_w.:m;g gg . SUBLOGIC (C-64) Koata PA,. .. cvessrmsnsssis i 50.95 [SEEESc.
jmmm— 502030 Boss. .. 2% | Flight Simulator 132,75 | G0 Rvantage 3575 | PRECISION SOFTWARE et
" i i 1 -~ g . N Ao M R B b s it - bl _
?% 50-0108 Grip Handle.....19.99 1985 C-64 Book of Software...... 16.95 Superbase B4................ 52.75 :?-'
o H
HGH 4
i : TO ORDER ez
i AMERICA’S MAIL ORDER HEADQUARTERS CALL TOLL FREE —
Sy — CO CO U 800-233-8760 s
B LY MP TER In PA1717-327-1824 e
P pmmeey Lyco C t q
% . omputer —
() Bt w
; ORLD’S LEADER IN SALES & SERVICE P.0. Box 5088 —
7 Jersey Shore, PA 17740 o
N
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LEROY’S CHEATSHEET"

KEYBOARD OVERLAYS

\ s

\ e

AR
FOR COMMODORE 64'"

(VIC=20 also available)

LEROY'S CHEATSHEETS" are plastic laminated keyboard
overlays designed for use with popular software and
hardware for Commodore's VIC-20 & C-64 computers.

These cut-it-out yourself overlays are designed to fit over
the keyboard surrounding the keys with commands and
controls grouped together for easy references.

LEROY'S CHEATSHEETS"

make life easler for you

WORD PROCESSORS

Easy Script Blanks (Jear NOT Lamwaec
HES Writer For The Beginner usng me 64
Paper Clip Sprites Only

Quick Brown Fox Flight Simulator I

Script 64 Doodle

Speedscript (2.0 A 3.0 GAZETTE) 1541 Disk

Wardpro 3/PLUS Sky Travel

Omniwriter
LANGUAGES
& UTILITIES

Wordpro 64 (By Steve Puntar)
COMAL

Write Now!/64
Fleet System 2

SIMON'S BASIC
Basic

SPREADSHEETS
Hesmon 64

Calc Result jaavarcea)

Calc Resull jeas

Easy Calc LO6O ot
LOGO isrwer 2

Pilot (cowy

Multiplan
TERMINALS

PractiCalc 64
O vidtex

O The Smart 64 Terminal
O vIP Terminal
O Termb4

oOo0D0D0DOoOoOOoO0oO0

[m]
=]
o
8]
o
a
[m]

DATA BASES

O The Consultant (Deges s Orace)
O The Manager (v
O SuperBase 64

Printer Cow, 1525 MPS 831 MPS B33 OIY'——X $3.95 S—

Printer, iCem) 1526, MPS 832

Shipping & handling § 1.
JAX & FX BO & 100

Pronter, Garwn 10X s
' o e
Prnter, Okidata 92 & 93 IB:D Sal ’SI 'af( ' H
A residents only |

Printer, (Epsar

GAZ 8
Dealer inquiries welcome TOT.‘M $
§ F;IO- COD's PLEASE
Name

Address

City

EEEEERE
ViISA
PTEEES

(412) 781-1551

CHEATSHEET PRODUCTS nc
P.O. Box 111368 Pittsburgh PA 15238

EXPIRATION
DATE

|

O Charge My VISA or Master Card NUMBER

OR SEE YOUR LOCAL DEALER !

Commodore users come to us!

* CATALOG?
Qurs is FREE upen —
written rrqum'

* REPAIRS?
We are an Authorized
Commodore Repair Center,

T
NEW C-128!!!
Call for pricing,

availability & software.

11

DISK DRIVES
Commodore 1541 .... Call Phonemark Datasette . $29

Commodore 1571/72.. Call EpyxFastLoad ...... $27
IndusGT ........... Call
MONITORS
Commodore 1702/1902 . Call  Teknika MJ22 (RGB) . $249
Teknika MJ10 ... ... 189

Zenith ZVM Gr/Amb . $89/99
T LT e
SG10 PRINTER

2K Bulfer

NLQ Mode CALL!

nnnninnnnnnnnm

We stock a complete selection of replacement
ribbons at the lowest possible prices, call us.

PRINTERS
Comrex CR220 Identical to Powerty e Da1s»whee1 18 CPS
MPSEDL ovivwvnvnns $129 with CardcoB . ....... $354
DPS 1101 Daisywheel Riteman C A e Call
Direct Connect to C64 . . . .. Call MW-350Interface ,... Call
Commodore MPS 802 . Call Okidatal182......... Call
ACCESSORIES
Com Cool Drive Fan. . . .. $49 PowerPak .......... $27
Com Cool Plus w/surge ... 69  Surge Protector 4-Plug ... 25

* SPECIAL e Xidex Diskettes SS/DD $10.95 ¢ SPECIAL
BLACK NAUGAHYDE COVERS

C-64 or 1541 Drive ... ea. $5 1702 Monitor . . ...... $10
MSD Drives 1/2 . . ..... 5/6 1525/MPSBOL ... v viws 7
Gemini 10X ........... 9 1526/MPS 802 ...... ... 8

(T ee e

COMPUSERVE STARTER

KIT& VIDTEX .. Both for 39 95

MODEMS

Commodore 1670 1200 sud Call

Commodore 1660 .... $59

Westridge 6420 ... ... Call

Mighty Mo .......... Call

VIP Terminal . . ...... Call
L [T LT

DATABASE MANGERS

The Consultant ...... $59 PFS:File ........o06. $59
Super Base64......... 49 PFS:Report.......... 49
The Manager ......... 35
WORD PROCESSORS
Paper Clip/& speller $55/69  EasyScript .......... $35
Fleet System2 . ...... Call EasySpell...... ..o 17
ACCOUNTING
Commodore GL/AP/AR/INV/IPR . . ......o0 000 ecach  $34
Peachtree GL/AP/AR ............... ... ... system $139

MOST ORDERS SHIPPED WITHIN 48 HOURS! Advertised prices are for bank check or money order.
\ISA MC orders add 3 1% NO C.0.D ORDERS I‘rnu—il o cn'“punv checks delay orders 21 days. All sales

i i n turn authorization number. All
v exact exchange. Add
5% wles tax

HOURS: MONDAY-FRIDAY 10 AM to 7 PM = SATURDAY 10 AM 1o 5 PM

i 800.638.2617- -
LINE: = subject to change,

INF ORMATION & IN OHIO 216/758-0009

| e | {I

1301 BOARDMAN-POLAND ROAD POLAND, OHIO 44514
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« THE BEST PRICES!
We will meet or beat any
qualified price you find

+ Next day shipping on all in
stock items.

«~ Free easy access order
inquiry.

+» Orders from outside
Pennsylvania and Nevada
save stale sales lax,

+ Free technicial support with
our factory trained lechnical
staff,

« There is no limit and no
deposit on CO.D. orders.

» There's no extra charge for
using your credit card. Your
card is not charged until we
ship

+ No waiting period for
cashiers checks

« We accep! purchase orders
from qualified corporations.
Subject to approval.

+ Educational discounts
available to qualified
institutions,

» FREE CATALOG MEMBERSHIP
ORDER LINE

1-800-233-8950
In PA 1-800-242-4215
CUSTOMER SERVICE
AND
TECH SUPPORT

1-717-327-1450
Dept. A408

MAILING ADDRESS

EAST
Dept. A408,477 E. Third St
Williamsport, PA 17701

WEST
Dept.A408, PO. Box 6689
Stateline, NV 89449
MEMBER DIRECT MARKETING ASSOCIATION

CREDIT CARDS

H
)

‘““9"' g DeaRS CLLS
SHIPPING

Add 3%, minimum $5.00 ship-
ping and handling on all orders.
Larger shipmenis may require
additional charges
All items subject to availability
and price change.
Returned shipments may be
subject to a restocking fee.

CANADIAN ORDERS
1-800-268-3974

Ontario/Quebec

1-800-268-4559

Other Provinces

1-416-828-0866

In Toronto

TELEX: 06-218960
2505 Dunwin Drive,
Mississauga, Ontario

Canada L5L1T1

All prices shown are for
U.S.A. orders.

Call The Canadian Office
for Canadian prices

GP-100 Parallel

$189 00
GP-550 Dual Mode $269.00
Eite 5 C64 $249.00

S CITIZEN
MSP-10 (80 Col $34900
MSP-15 (132 Cot ) $459 00
C.IToH

Prowriter 7500 $219.00
Prowriter 8510 $299.00
Prowriter 1550P $469.00
F10-40P Starwriter $869.00
Prownter 8510 -NLO $329.00

EPSON

RX-80, RX-100, LX-80, JX8O CALL
FX-80+, FX-100+. LO1500 CALL

Homewriter 10 CALL
(VL] 4}
6000 Letter Quality {CALL

NEC

8027 Dat Matrix $299.00
OKIDATA
182, 192, 193 ....CALL
Oximate-64 §189.00
¢ OLYMPIA
Compact 2 $369.00
Compact RO $339.00
Needlepoint Dot Matrix $299.00
Panasonic.
Panasonic 1090 $193.00
Panasonic 1091 $279.00
RITEMAN
C Plus CALL

4 SIlYER-REED

500 Letter Quality $279.00

550 Letter Quality $419.00

770 Letter Quality. §759.00
sitaur

SB/SDISGISR CALL

Powertype Letter Quality CALL

TOSHIBA

1340 (B0 Col)........... ..§593.00
P351 (132 Col)oovvinin., $1299.00
INTERFACES
MO
C64 Paralied Int $69.99
DIGITAL DEVICES
U-Print C e $49.99
@ Orange Micro
Grappier CD Intertace §93 99
TYMAC
C64 Printer Interface $63.99

el

Super Sketch Graphics Pad $3999

Commodore
128 LCD
CALL

N

5$X.64 Portable.......cun CALL
c dore 64 $149.00
CBM 4 Plus................$199.00

£

M-B01 Dot Matnx Paraliel $189.00
ME02 Senal $219.00
MCS 803 Dot Matrix $17900
1520 Color Printer/Plotter $129.00
1530 Dalasette 539 99
1541 Disk Drve $199.00
1660 Auto Modem $59 99
1702 Color Monitor 5199 00
e $339.00

$49.99

1312 Paddles

1110 VIC BK
1111 VIC 16K
S0 1 Disk Dnve $219.00
SD 2 Disk Drive $483.00
INDUS
GT-CB4 Drve $259.00
cardco, inc.
Light Pen 3299

3 Siot VIC Expansion Interface.  §32.99
6 Siot Expansion Interface 57999

Cassette Interface $29.9
Parallel Printer Interface 244 59
Paraliel Interface wiGraphics 599
Cassette Deck : 529 99

MODEMS

TELE-LEARNING
C64 300 Baud £39.09
mee MICROBITS
1064 300 Baud AD/AA $69 99

AnMDEK
300 Green $128.00
300 Amber $139.00
Color 300 Composite $239.00
¢)smc
91911 Color $179.00
JB 1260 §59.99
JB 1201711205 $99.99
§99 99
$219.00
$59.99
JB 12011205 (ea).599.99
JC 1215 Color $219.00
% TOXAN
100 12" Green $99.99
105 12" Amber $99.99
210 Color $239.00
Pl
ZVM122 Amber §89 99
ZVM123 Green $89 99
ZVM130 Colot $269 00
ZVM131 Color §27900

THIS
MONTH’S
SPECIAL!

PFS
File & Report
Package

$89.99

U AN
‘
Eﬁl
File $59.99
Report ...849.99
Precision Software
Superbase 64 w/Audio 554 .99
BA'ITEREE@I‘CLLCED
$59.99
Spell Pack $7999
$39.99
The Consultant $69.99
Buscard Il $139.99
B1 80 Dsplay $139.9
c: commodore
Simons  Basic $24 99
Assembler $1999
Easy Finance | I I, IV $1799
Gort §1299
INFOCOom
i sa7
§29 99
§29.99

ELECTRONIC ARTS™

Music Constructio $19.99
Pinbail Construction $1993
7 Cities of Gold $2599
Archan |l $25.99
HESWARE
Games B4 51699
Type ‘N Wnter 31499
Super Zaxxon $16.99
Cell Detense 514 99

Hes Writer 64 51999

Continental Software

The Home Accountant 54999
Professional Software
Triviz Fever $29.99

Fleet System Il Word Processor. $59.99

SPINNAKER
S er Tr 1or2 24 99
Dema Drawing §29.99
Kids on Keys £24 49
SUB LOGIC
Flight Semutator 1) §33 o3
Synapse
$16.99

DISKETTES
maxeill.

5% MD-1 SS/DD $17.99

5% Elephant 55/5D EM-1 $1399

NEEE

e -
FEEEE—[=""5




FBUS L s
End Cartridge Clutter!

NOW - ANYONE CAN COPY
C64 CARTRIDGES - FAST?

CBUS — lets you copy and store up to 17
cartridges on a single diskette.

WE GUARANTEE STORAGE AND
PLAYBACK OF ALL STANDARD

COMMODORE 64 CARTRIDGES
€BUS —The Cartridge Back-up System

for the Commodore 64 . . ... 599095

Price includes CBUS | Cartridge Snapshooter, CBUS Il Cartridge
Emulator, Diskette with all necessary programs. Additional
CBUS II's available for $69.95. Please add $3.00 for shipping and
handling.

PA residents please add 6%.

VISA, MC, CHECK, M.O. Accepted

R.J. Brachman Associates, Inc.
P.O. Box 1077, Havertown, PA 19083
CALL TOLL FREE — 1-B00-CBUS-Cé4
IN PA — (215) 622-5495

Commedare 64 5 3 regestered trademark of Commodare Electrames. Lid

solving “game clues”. Along 1

you could be the one to

WIN $5000

by playing the exciting game of
MAD SCIENTIST 64

MAD SCIENTIST 64 Is a disk based educational game for the
Commodore 64tm. Actually a gll'l"ll within a game-You advance by

e way, you recelve "solution clues”
based on U.S. history & current evenis. Very Interactive llke the
Adventure & Infocom games.

To promote this game, we are offering live cash prizes to the best
reglstered game players: a Grand Prize of $5000 and four separate
second place prizes of $2500 each. Entrants will be divided into 5 equal
ups by postal zip. The Grand Prize will go to the best overall score.
e highest score In the other 4 groups recelve the second place

All prizes will be awarded. You mustreturn an answer sheel. Provisions
for breaking ties. Extensive protection against cheating. 15 day money
back guarantee.

Game shipments begin Jun 15, 1985. Answer sheels must be recelved
by us no later than Nov 15, 1985. Winners will be announced on Dec 20,

Only U.S. entrants are eligible for the cash prizes, & In the U.5,, the
cash prize Is vold where prohibited by law.

To recelve your MAD SCIENTIST 64 ?amu disk, manual, blank
scoresheet, and registration send $24.0
handiing to:

- =
sWwapa EnTERPRIZES, EINC.

A

5 plus $2.00 shipping &

P.O. BOX 1382
BELLEVUE, NE. 68005

For more Information write or circle reader service number.

[ dore 64 Is a trad kol C dore Electronics, Lid.

DISK COPY $29.95

*# DISCLONE - TWO IN ONF BACK UP SYSTEM
i- FULL NIBBLER * 1/2 TRACK #* 38 TRALCKS
2- BYTE ENCODER - FAST BACK UP # TONE PROMPTS

£ EASY TO OPERATE #* FLI LY AWTOMATI:
# THE BEST AND THE MOST UP 10 UHIE COPIER

PRO-ALIGNMENT ~ $34.95

#*ALICN YOUR OWN 1541 NISK DRIVE
#NO ADVANCED SKILLS REQUIREL
4FULL VISUAL AND SOUND PROMPITS

BOTH PROGRAMS $49.95!!!

FOR THE COMMODORE 64 & C-128
ORDERS CALL 800-327-8456 FXT S

FLORIDA & OUTSIDF USA CALL 30%5-949-8Uun

¥ VISA, MASTER CARD. AMEX. M0, CASHIER CHECKS

# OPERATORS STANDING BY 24 HR FOR IMMFEDIATE SHIPPING
# WE PHY FOR SHIPPING & HANDLING

STATE OF THE ART SOFTWARE

15340 L) DIXIE MUY
N MIAMI FLORIDA
33162

Nodody copies letten 1!

Since November 1884, Mr. Nibble has
successfully copied heavily protected
diskettes for grateful C-64 owners!

MR.NIBBLE
delivers !

The next generation in archival
5 is here today!

o Totally autamatic no knowledago

NIBBLE™ — if not

return within 10 days for full refund

Own THE FINEST DISK COPIER SYSTEM for

The C-64 and 1541 disk drive - 0“{“ l'nda.,f

f\ FULL CIRCLE SOFTWARE, INC
11 Cirel PO Box 1373

F“ ircle Dayton, Qg 45401
Software Phone (513) 223-2102

s | e

SHD.95 (Gria ey st vaes wn)

10 day return privilege

Special MSD Version now available!




ABBY'S CARRIES A FULL SELECTION
OF SOFTWARE FOR YOUR COMMODORE
COMPUTER. CALL FOR CURRENT
PRICES.

ABBY’'S SUPER BUYS
ATARISOFT VIC-20 (ROM)

Pac-Man, Donkey Kong, Centipede, and Defender

4l
A
All Four Titles for only $12 PLUS Receive
FREE your choice of one of the following:
Crossfire (C), Demon Attack (R) or Protector (R)
ATARISOFT C-64 (ROM).................. $10 Each

Pac-Man, Robotron, Defender,

SPINNAKER (ROM)...................... $17 Each
l Adventure Creator, Aegean Voyage, Alf in the Color Caves,
|
|
|
|

Jungle Hunt, Centipede

Alphabet Zoo, Bubble Burst, Delta Drawing, Facemaker,
Fraction Fever, Jukebox, Kids on Keys, Kindercomp,
Up For Grabs

FISHER PRICE (ROM) .. .................. $13 Each
Dance Fantasy, Memory Manor,
Linking Logic, Logic Levels,
Alpha Build, Hop Along Counting,
Up & Add 'Em, Sea Speller, Number Tumbler

We Carry A Complete Line of Software.
The Following Is Just a Sample of our Products

ABACUS
Ada $39
Fortran $39
C Basic $39
Ultrabasic 527
I TAS B4 69
BB it s e et s e b e s $36
l Assembler-Editor . R 536
Power-Plan . = 540
Anatomy of the Commaodaore (Book) 051995
Anatomy of the Commaodore (Dise) 514,00
Anatomy of the 1541 (Book) $19.95
Anatomy of the 1541 (Disc) $14.00
CBS
Felony 527
Murder By D)zen ..... ] $27
Success With Math Series . .Each $21
| ELECTRONIC ARTS
Hard Hat Mack 512
MU.LE s17
Music Construction Set 817
Realm of Impossibility 517
7 Cities of Gold $24
Adv. Construction Kit . : ; e e .. 528
Archon ciala e : -
! Archon Il $24
Financial Cookbook . . $28
[ One On One oy $24
[ Pinball Construction - $14
l Standing Stones z $12
Murder/ Zinderneut $17

Air Rescue | .

F-15 Strike Eagle
Kennedy Approach
NATO Commander .
Decision In The Desert .
Crusade |

EPYX
Fast Load (R) . .
Summer Games Il
Ball Blazer ......
Rescue on Fraculus .
Robots of Dawn .
Right Stuff

INFOCOM
Deadline
Enchanter
Hitch Hiker
Infidel ... ...
SOICEIRE Lvcomsimm rwms
Witness . .
Invisaclues. . ...

Kampfigruppe

Field of Fire

Operation Market Garden
Computer Quarterback
Battle for Normandy
Broadsides . ... ...
Rails West .. ...,
Computer Baseball
Baltic 85 .

Combat Leader
Gemstone Warrior

MICROPROSE

$24
$25
.. 524
$24
$25
$25

526

. $26
$26
...826
23226
..526

535

$27
SR
.. 529

. 529
627
o1ch 57

$49
$29
.$37
..%29
... %29
..%29
..$29

$29
$27

SIGHT & SOUND

Incredible Music Keyboard
Kawasaki Synthesizer
Kawasaki Rhythm Rocker
Music Processor
3001 Sound Odyssey
Computer Song Albums
Time Trivia,......
Music Video Kit . . . .
Music Video Hits

$29
..529
s D29
.. 526
..529
619
619
..%29
.$19

TOP HITS

Fleet System 565
Bank St Writer . . 554
Mirage . S | Ul
Paperclip/Spe II{ . ... 585
Homepak | PR R Py 1< 7
BiGraph y - Vi
Cave of the Wu:ti Wmtlti, v $24
Beachhead Il . i RPN - 1. |
CSM 1541 Die ;k Aqunrnurll .$39
Print Shop . e 531
Indiana Jones .. .......... 524
Bank St. Musicwriter $39
Home Accountant . $59
Net Waorth e YA
Adv. Writer ... 932
Code Writer 569
Super Base 565

Ghostbusters , . ., . R, -]

Star League Btlbebd” 0§28
Star League Football. .. ..., .. . $25
Doodle 529
Dow Jones ; 527
Compuserve . . 524
Major League Base imrl 31
Team Disk (for above) 516
Movie Maker RPRPRP. - = . |
Master Type (R) ..ovvnnveen.$29
Flight Sim. I(Dor C).........539
Mr. Nibble .......... .534
I\ o T . $29
VIP Terminal I ., .. .. 536
HARDWARE
Ll o et 0 S ) |2
1555 2% - IR SO I ) L]
15?1 SRR AR AR R D2 DY
- P st e e . P e -k Lo -
1J02 R S R R D

Complete Line of Epson Printers dnd

Star Printers Starting at.........5$149

i
| |
Okimate 10 Wiinterface . . ... $199 I
|

Print Shop Paper Refill
Disk Notcher .

CAHCOIEIG o ieins
Koala Pad

ACCESSORIES & BOOKS

Ribbon Cartridge l-rJr Ukl[lhll{‘ 'IO
128 K Upgrade for C128. . ..... ..
384 K Upgrade for C-128. . s
Covers for All Computers & A(‘.C(‘ssr)rles

Bulk Disks, SSDD.IEh'ph ant or Nashua! :
(IF B{!UGHT B‘I’ 'II][I Sl

S'I Per Disk

ALL TITLES ON DISK UNLESS MARKED (R) FOR ROM CARTRIDGE

Order Line
1-800-282-0333
ORDERS ONLY! Sales Personnel Do

Not Have Information on
Previous Orders or Product Specs.

subject to availability and price change.

M-F 10 a.m.-7 p.m.; Sat. 10-3 ET
37 S. Broad Street, Fairborn, OH 45324

Prepaid orders over $50 receive free shipping, UPS, continental US. No waiting period when paid by credit card,
certified check or money order. Add $2 shipping and handling on orders under $50. Add $5 for COD orders. $15
Minimum for VISA/MC. Hardware requires additional freight charges. Ohio residents add 5.5% sales tax. All items

PLEASE CITE AD NUMBER WHEN ORDERING.

Customer Service

1-513-879-9699




Software Discounters

Of America (& Peripherals, too!)
Orders Outside PA—1-800-225-7638

PA Orders — 1.800-223-7784

Customer Service 412-361-5291

*Free Shipping on orders over $100 in continental USA
*No surcharge for VISA/Mastercard
*Your card is not charged until we ship

ACCESS
Beach Head (TorD) . . $21
Beach Head 11(D) $26
Mach 5(R) $23
Raid Over

Moscow (TorD) $25

ACTIVISION

Alcazarthe Fargotten

Fortrass (D) 21
Countdown to
Shutdown (D) $21
Ghostbusters (D) $23
Great American
Cross-Country
HAoad Race (D) L ¥4
aster of the
L 15 .|U' L ¥
F $18
$19
Space Shuttle (D) 21

The Music Studio (D) $21
Tracer Sanction (D). . $19
Web Dimension (D). .$19
ARTWORX

Alice inVideoland (D) $16
Bridge 4.0(TorD) $16
Compubridge (D) 519
I'||1\| hiD) $19
$18

16

Chess (D) $19
Itahan (D) $19
Monkeymath(TorD) $19

Slap Srot Hockey (D) $16

Spanish{D) 519
Strip Poker (D) s
Female Data Disk 516
Male Data Disk $16
AVALON HILL
B1 Nuclear

Bomber (0 $16
Jupiter Mission

1999 (D) $23
Maxwell Manor (D}~ $16
Ripper (D) $19
Super Bowl

Sunday (D} s21
BLUE CHIP
Baron (D) $26
Tycoon (D) 526
BRODERBUND
Bank St Writer (D) . . $33

Castles Dr. Creep (D) $21

Choplilter (D) 21
Karateka (D) Call
Loderunner (D) 2

Loderunner Hint Book 87
Mask of the Sun (D). $26
Music Shop (D) $29
Operation Whirlwind|D)$26

Print Shop (D) $29
Print Shop Graphics
Library (D) $19

Spelunker (D)
Stealth (D) 52
Whistier's Brother (01519

21

cBS

Algebra Senes Call
Astro Grover (D) $23
Dinosaur Dig (D) 526
Dr. Seuss (D) 21
Felony(D) .. .. 5§23
Mastering SAT (D). $49
Math Series ..Call

Murder by Dozen (0)  $23
SeaVaoyagers 526
CONTINENTAL

Book of Adv. Games  $16
Home Accountant (D)$44
DATASOFT

Bruce Lee (D) $23

Conan (D) 823
Dig Dug (D) 519
Lost Tomb (T/D) 319
Mr. Do (D) 21
Pac Man (D) 519

The Goonies . Getinline
DAVIDSON

Math Blaster (D) 833
Speed Reader 11 (D) .. $43
Spell 1Dy . .. %33
Word Attack (D) 533
ELECTRONIC ARTS
Adv. Construction

Set (D) sa7
Archon (D) $17
Archon IH{Dy $23
Cut & Paste WP (D) _$19
Financial

Cookbook (D) $29
Hard Hat Mack (D). . _$17
Mail Qrder

Monsters (D) $23
Music Construction

Set(D) 819
Pinball Construction

Set (D) 819
Racing Destruction

Set (D) $23
Seven Cities of

Gold (D) $25
EPYX
Barbie (D) s21
Chip Wits (D) 21
Fast Load (R) $25
Gl Joe (D) 21
Hot Wheels (D) s$21

Impossible Mission(D) $23
Jumpman (D) 816
Maonty's Scrabble (D) $26
Pitatop 11{D) 525
Summer Games 11{D) $25
Temple of Apshai (D) $21
Two-on-Two Sports{0) Call
World's Greatest

Baseball (D) $23
FIRST STAR
Spy vs. Spy (D) $18
GAMESTAR
On-Court Tennis (D) .$19

On-Field Football (D) $21
Star.League

Baseball (D) s21
HAYDEN
Sargon 11 (D) 516
Sargon (D) $33
HES
Hes Mon 64 (R) .§23
Millionaire (D) 523
Multiplan (D} .849

Urnnmrnrr-’bpnllnr(DJ $33

64 Forth (R) ..%23
Super Zaxxon (D) 519
INFOCOM
Enchanter (D) 523
Hitchhiker's Guide to
the Galaxy (D) 523
Intide! (D) 526
Invisiclues 57
Planetiall (D) $23
Seastalker (D) $23
Sorcerer (D) $26
Wishbringer (D) 523
KOALA
Muppet Learning
Keys (D) 549
Tablet wiPainter (D) 549
Koala Printer (D) .519

LEARNING COMPANY

Addition Magician (D) $23
Gertrudes Secrets (D)$19
Reader Rabbit (D) $26
Rocky's Boots (D) . . .$23

MICROPROSE

Crusade Europe (D)
F-15 Strike Eagle (D) . $21
Hellcat Ace (D) $19
Kennedy Approach(D) $23
Mig Alley Ace (D) $23

$26

Nato Commander (D) $23
Salo Flight (D) 521
MINDSCAPE
Bank St. Music

Writer (D) 833

Bank St. Storybook(D) $26
Crossword Magic (D) $33

Halley Project (D) $29
Indiana Jones (D) $19
Mr. Pixel's Cartoon

Kit (D) $23
Tink's Adventure (D) .$19
MISC
Bounty Bob Strikes

Back Call
CSM 1541

Alignment Kit (D) $35
Crime &

Punishment () 523
Dino Eggs (D) 516
Micro-Leaguo

Baseball (D) s27
VIP Terminal XL (D). . $27
MUSE
Beyond

Wollenstein (D) 21
Castie

Wollenstein (D) $17
ORIGIN
Ultima il (D) $39
PRACTICORP
Practicale (D) $23
Practitile (D) $23

64 Doctar (D) $17
* Buy all 3 titles $47
PRECISION

Superbaso 64 (1) 547
PROFESSIONAL
SOFTWARE

Fleet System 2.80
column wp wi70.000
word spell

checker (D) $49
Trivia Fever (D) $25
Trivia Fever 2 (D) $19
RANDOM HOUSE
Charlie Brown's

ABC's(y 519
Snoopy 8 Reading

Machinp (D) $18
SCARBOROUGH
Boston Computer

Diet (D} £33
Build A Book (D) $26
Mastertype (D) 23
Net Worth (D) $44
SIERRA ON LINE
Homeword (D) $33
Homeword

wiSpeller (D) 547
Ultima 1l (D) 539
Wiz Type{D) $23

SIMON & SCHUSTER
Gonzo in

Waordnider (D) 21
Kermit's Electronic

Storymaker (D) 21
Typing Tutor (D) $26

SPINNAKER

Adventure Creator (H)$19
Alphabet Zoo (R) $19
Counting Parade (D) $17

Facemaker (H) $17
Fraction Fever (R) $17
Kids on Keys (R) 519
Kidwriter (R} 519

Kindercomp (R) $19
Math Busters (D) $17
Most Amazing

Thing (D) $19
Snooper Troops

1or2(D) $19
Story Machine (H) $17
SPRINGBOARD
Early Games (D) §23
Easy as ABC (D) $26
Fraction Factory (D) . $19
Newsroom (D) Call
Stickers (D) $23
SSl1
Baltic 'B5(D) $25
Battle Normandy (D) $26
Breakthrough in the
Ardennes (D) $39
Broadsides (D) $26
Carrier Force (D) $319
Comba! Leader () . .§25
Comp. Ambush (D) . . $39
Comp. Baseball (D) . .526
Computer QB (D) 526
Cosmic Balance (D) .$25
Eagles (D) 526

50 Mission Crush (D) $25

Gemstone Warrior (0)§523
Germany 1985 (D) $39
li!l[,‘[:fl[]::\

Galactum (D) $26
Kamplgruppe (D) $39

Knights of Desert (D) $26

Phantasie (D) $26
Pro Tour Golt (D) 526
Questron (D) $26
Rails West (D) 526
Ringside Seat (D) $26
SYNAPSE
Blua Max 2001 (Dy $19
Syn.Calc (D) $35
Zaxxon () $25
TELARIUM
Amazon (D) $23
Dragonworld (D) 523
Fahrenheit 451(D1 = $23
Rendezvous

wiRama (D) $23
TIMEWORKS
Accl Payable (D) 339
Accl Recewable (D) $39
Data Manager 2(D)  $33
Electronic

Checkbook ([} $17
Evelyn Wood

Reader (D) $33
General Ledger (D) $39
Inventory Mgmt (D) - $39
Maoney Manager (D) $17
Swiftcale (D) $33
Word Writer/

Speller (D) 533
TRONIX
SAM (D) 539
ACCESSORIES
BASF S5.0D $14 Bx
Cardco Access Call
Cardco C/G +

Printer Int Cheap
Compuserve Starter

Kit (5 hrs)) 523

Digital Devices U-Print C

Printer Interface . $44
Disk Case (Holds 50). .59
Dow Jones News

Retrieval Kit (5 hrs) $21
Indus GT Best Deal
Wico Boss $12
Wico Bat Handle $19
Wico 3. Way $23
Wico Trackball $29

C-64 spPeEeCcH

SYNTHESIZER/
DIGITAL RECORDER

Features:

o Excellent sound qualily! Sounds like tape!
e Full speech synthesizer with unlimited
vocabulary.

Record and speak in anyone’s voice!
Includes CV-DELTAMOD RECORDER UNIT.

HEADSET MIKE, and all soitware on disk
[or tape)

Includes soltware to be used with optional
light pen.

e Light pen available for $29.95

e Even records music onto disk!! 1o be
played back by your program.

Comes with demo programs including a
talking clock.

¢ Plugs into user porl. Conneclor on back
allows for other peripherals to remain
connecled.
e Can be played back with or without
recorder connecled.
» Make [sell?] your own talking programs!!
Send $99.00 for delivery or send $4.00
(refundable on purchase) for demo
diskette including free talking alarm
clock and others!
ORDER NOW FROM
SEYMOR-RADIX
e P.0. BOX 166055 IRVING, TX 75016

y

P.0. BOX 278—DEPT CG—WILDWOOD, PA 15091

INCREASE DISK
GCAPACITY 100%

* DOUBLES DISKETTES INSTANTLY ¢
Now, the back of 5'% diskettes can be
used, even in a single-head disk drive.
Double all your present diskettes safely
. will not disturb the existing data!

n'%le Franklin, and
no c Commodore

/I only 51495*

* $2 for postage & handling (85 Foreign)
Florida res. add 5% Sales Tax

DISKETTES lowas 99¢

SATISFACTION GUARANTEED
OR YOUR MONEY BACK!

ORDER
™= tooaY &5
TOLL FREE 1-800-642-2536
FLORIDA 305-748-3770

or send check
or money order to:

cuts square
notch for Apple,

*Ordering and Terms: Orders with cashuer check or money order shipped immedialely. Personalicompany
checks. allow 3 weeks clearance No C.O.D s Shipping: Conlinental U.S.A.—Orders under $100 add $3
free shipping on orders ovar $100. PA residents add 6% sales tax AK, HI, FPO.APO—add $5 on all orders
Sarty—no International arders Delective merchandise will be replaced with same merchandise Other
returns subject 10 a 15% restocking charge—NO CREDITS! Roturn must have authonzation number (412)
J61-52091. Prices subject 1o change withou! notice

He Sl A

ﬂmm
4211 NW 75th TERRACE, » DEPT.141
LAUDERHILL, FL 33319 s Pat No 4488358




TUSSEY COMPUTER PRODUCTS

SPECIALIZING IN COMMODORE

Wirite or Call for
FREE

We tahe 2 bote cut of pricey’

C

Orders only Please
Information and PA orders
Open 9-8 Mon-Fri; 10-5 Sat East Coast Time

800-468-9044
814-234-2236

40 Page Catalog
of our entire line!

PRINTERS

Epson LX-80

Neat letter quahity mode, 100 CPS in dealt mode Select typestyles from 1op control

vevaeaa.. . $244.00

panel | year warranty

QOur Price ........

Upgrade of the popular Gemini 10X, with a near lerter quality mode and Zk butfer
built in. 120 CP5 in dealt mode, 30 CPS i NLO mode. Both iniction and tractor feed

1 year warranty

Our Price................ Please Call

Epson AX-B0 .

Epson FX B0+

Epson RX 100 FX 1ﬂﬂ
Okimate 10 .

Ok B2, 92, 93, 182 ...
Cardeo LOI ... ...
Cardeo LONI. .

Hush B0CD . .

Riteman LO

$209 00
534900
Please Call
$199.00

. Please Call
Lo 325900
... 833900
. $109.00
$269.00

WE FEATURE:

LOW PRICES—II we don't have the lowest pnce (an
unlikely event) please give us a chance to beat it

FAST, DEPENDABLE SERVICE—Youwr order on in-stock
items is shipped UPS ground the next business day UPS
2nd day and next day ar available

SG-10

5G-10C

{commodore ready . ......o0iiiiiieias
LY ) R

8G-15, 8D-15

Powertype 18 CPS letter quahlr L)
Panasomc 1091 ......
Panasomic 1090

Panasonic 1092

Please Call
... $348.00
. Please Call
. $329.00
. $269.00

Please Call

SPECIALS

PRICES VALID UNTIL JULY 31, 1985
MSD SD1 - Reliable drive for the Commodore 64
Our Price . $229.00
Mirage - Database Manager and Professional Word
Processor Package
QurPrice ........oo000vuu....$109.99
Cardco 7/G+ - Printer Interface
Our Price . . . $49.99

NEC 12" - Green 80 column monitor
Our Price ............o0000....$69.99

Printer Interfaces

Awvardable Now' New Xetec Ponter Interlace
w Bk buller

Xetee GPI .

Xetec SPI/B

Xetec 5P

Cardco G Wha Intertace

Cardeo 7/+G

Caedeo /8 .

Cardco PS5 Inmmr

tPlease Call
37699

159 93

. 34399
sCall

. 36700
54400

. Canl

MW 350 .
Tymac Connexion
Cardeo G- White

Databases
The Congultant

Mirage Database Manager Rlp(!l Grnrmm
Supethase G4(d) ¥
Data Manager Il by Im-mnrh A

Practilile by M5(d)

Word Processors
Waedpro by Proline(d)
Wardpro 3+ /64 wa’s;mllnuhlllll
Paperchpid)
Paperchp w/spellpack(d) . ...
Cardco Winte Now/6Bd(cart) . .
Mirage Professional W P{d) . .
Omni Writer/ Spelierid) ...
Aetec Font Master , .,
Fleet System Il

Numene keypad

5 slot eap interface CB/S
Mail Now /64

Spell Now ......

File Now . . .

COMMODORE

Coming Soon:
Commodore 128

Il' e IL
LIS )

[N ltl!!' ! l|
i L} !Illit
(]

Y

PLEASE CALL FOR PHICE AND AW!\ILABILITY

B
IIIIIIII

New Low Prices on:
Commodore 64
1702 Monitor

Prices are dropping. Please call for latest low price.

G L N=R-F-T-0 . . 0 0 0 0. _ )
flomucaaccassnmnn

1541 Disk Drive
SX-64 portable
1660 modem ...............Please Call

...$179.00

Graph Now . ..
Calc Now

Hardware
BI-80 Battenies Included B0 column card with Basic
4.0 built in
BusCard Il by Battenes included

Proadsheets
Cale Result Adv can)

Calc Resuht Easy {can)

PS (Prog Spreadsheet)(d) ..

Practble 64(d)

Pracuicale 64{d)

Monitors
Zenith 12" Amber
Zemth 127 Green . ... -2
Sakata SC 100 Color Mon.rm e
Cable for momtors

Utllmes
Canads A/M backup program
Simon's Basic
CSM 1541 Alignment

PROLINE SOFTWARE

C language compler lor the C 64 mcludes 530 page

18999
$46 99
346 99
$3999
$3999
$3999
469 99
31998
$3999

C Power
manual
CadPic ..
Cashbox .
Prohile ... ..
Pal B4 ...
Power B4 ...
Toolbox 64 ....
Wordpro
Spelipro

Disk Drives

322900
Call
324900
Call

MSD 501
MSD S0u
Indus GT Disk Drove .
1541

How Products
Trio from Sohsync. Integrated WP Database
Spreadsheet 364 9%
Homepak from Bat Incl, In'zq-aud WP, Database

Telecommunications Call

MODEMS

Vizastar-Int. Spreadsheet, [Jarahase Business

Graphaes ....... Call

Westridge 6420 Automodem

Epyx Fast Load . ..
Brodetbund Print Shop

Call
$31 99

Thig 15 our best selling modem, It is autodial, autoanswes, autoredial, with upload, download, and a
28k recever buller 1t s compatible with software for the 1650 modem

DEALER INQUIRIES INVITED

PLEASE NOTE When we ask you to call lar a price it's
because prices on those stems are volatle, and we want
to be sure we can give you the lowest piices we can

$7995%
$26 9%
. 32185
. $3999

Vidtex terminal
Vidies Terminal and Compuserve Started Kit
Total Telecommunications Madem .

MPP 1064 modem w/VIP terminal
Compuserve Started Kit

Compuserve Started Kit w/a modem .
VIP Terminal . .

To Order By Mail: Send personal check. money order. or certilied check Allow 2 weeks for personal checks to clear

Shipping: Soltwate and accessones  add 32 40 per order - COD orders add 53 50 tw regular shugpny charge per box shipped - Pronters
add $1000 - Dok Doves aod Mamtons add $8 00 Call tar ather shoppong charges Addstgnal stigpoiyg regueed on AP FPOAK HI and

Toeeign veders

Terms: All prices rallect cash discount, add 3% for MasterCard or Visa. Manulacturer s watranties hanored with copy of out invoice ALL SALES

ARE FINAL Delective products replaced or repanted at our discretion Pennsylvania residents add 6 % sales tax Prices and 1ems subject to thange

without notice

TUSSEY COMPUTER PRODUCTS
BOX 1006
STATE COLLEGE, PA 16801




ATTENTION

ALL COMMODORE 64,
VIC 20, COMMODORE 16,
AND PET OWNERS

A complete self-tutoring BASIC programming course
is now available. This course starts with turning
your computer on, to programming just about
anything you want! This course is currently used
in both High School and Adult Evening Education
classes and has also formed the basis of teacher
literacy programs. Written by a teacher, who after
having taught the course several times, has put
together one of the finest programming courses
available today. This complete 14 lesson course
of over 230 pages is now available for the COM-
MODORE 64, VIC 20, COMMODORE 16 and PET
computers and takes you step by step through a
discovery approach to programming and you can
do it all in your leisure time! The lessons are filled
with examples and easy to understand explanations
as well as many programs for you to make up. At the
end of each lesson is a test of the information
presented. Furthermore, ALL answers are supplied
to all the questions and programs, including the
answers to the tests. Follow this course step by
step, lesson by lesson, and turn yourself into a
real programmer! You won't be disappointed!

We will send this COMPLETE course to you at
once for just $19.95 plus $3.00 for shipping and
handling (U.S. residents, please pay in U.S. funds).
If you are not COMPLETELY satisfied, then simply
return the course within 10 days of receipt for a
FULL refund.

Fill in the coupon or send a facsimile.

ADDRESS:
CITY:
PROV./STATE:
POSTAL/ZIP CODE:

Check desired course:

COMMODORE 64 [
vic ] PET [

Send Cheque or Money Order to.  COMMODORE 16 [

Brantford Educational Services
68 Winding Way, Complete course; $19.95

Brantford, Ontario, 0l
Canada, N3R 383 ?2:;;98 and hand.: $3.00

88 COMPUTE!'s Gazette August 1985

CALL TOLL FREE

@
INTERFACES

Telesys Turboprint GT
#Prints Enhanced Graphics, 4
Different Type Faces & Re-

DIS

verse Characters eIncludes ETTES s
Power Cord, Five Ft. of Cable
& A rRef:u.-'ey\Cc;nch'.c‘s Nashua........... :g:: ' ' ‘ a
h

$5995 | JOYSTICKS
Cardco G + call T The Boss 1288
Microworld Call The Bat 14n
PRI 4498 3Way 190

NEW
MSD SUPER

DISC II
INDUS GT DISC DRIVE 542995
524995 Single Drive. . . .$17998

Cardco LQI/3

Daisy Wheel Printer

Letter Quality $ 9 5
Printer with
Built-in Commodore

Interface

S SOFTWARE SPECIALS
. UFTV L
e "IS}\QF pncc Dragonworld 19.99
) Learning Software Fahren 45 19.99
P Alpha Build 12.99 Rendezvous with Rama 19.99
Logic Levels 12.99
® ) Professional Software
- FIE?I §',s_'.r.'n 2—Word Processor
® ﬂr:.l'!’ built-in 70,000 word spell
® check 59.95
_ CBS Software
® = §.09 DF; Seuss Fix up The Mix-up
uzzler 19.99
® 5 Ses Street Letter-Go-"Round . 19.99
® - ¢ Big Bird's Fun House 19.99
1699 The Sea Vayager 2499
@ ‘izard of 0z 16.99 Weather Tamers 12.99
o ; A Musical Madnes 9.99
Y ;{i penguin ! ¥
4. softvare
e N un
ansylvania 19.99 (Mul/C
® E;y:;ssoi Kadash 13_99 SL.ECCESSS IFractions s
i . 19.99 (Add/Subt) D-T
: GF;auhucs Magician Picture Successtf]Frac':ar\a nnm
ainter 21.99 (Multiiv) D-T
® Spinnaker Duck's Ahoy ;ggg
Counting Parade : 16.99 Ernie’s Ma?uc Shapes 23.99
® Equ; Learning Frignds 16.99 Mastering The SAT 104.99
Matl Bus_]e.r 16.99 Murder by the Dozen 23.99
Y g;es.d[;n[ s Chaice 23.99 Peanut Butter Panic 24.99
um Ducks 16.99 E :
@ Amazon 19.99 Summer Games Il Y 22
Sur .95
® Fast Load 2499

oF AMERICA
MAIL ORDER, LTD.




oHalf-Heignt Drive
-[ﬂema‘lr i
No Overnead
:100% Commodore
spirect Drive

oFaster than Commodore 1541

pawer Supply

Compatible
Muchamsn{-
2 Y1, Extended Warranty
-%::é Sottware Included

LUIMPLTER (-

CENTERS

oF AMERICA
MAIL ORDER, LTD.

Gemini SG15 f
Gemini SG10C w/Built-in
Commodore Interface

Silver Reed 400
Panasonic 1091

Gemini SR 10/15 Newr. . .
Gemini SR 10/15 New. . .
Gemini SB10 Newr . ... ..

Call

HUSH 80CD Smaller, Quieter 8995

Barbie . 19.99
Hot Wheels 19.99 ®
G. I Joe 19.99 @
Breakdance 19.99
Pasu[r.l:'l 19.99 @
itstop 24,
gns'.nn TH za.gg ®
to 5 Typing 24.99
Moreta 2409 °
Touch Tablets - @
Koala Touch Tablet-Cart 64.95
Access ®
Neutral Zone-DiT 20.95 [ )
Spritemaster-D/T 20.95
Beachhead-DiT 2095 @
Master Composer-D 23,95
- = Commodore
rogram Rel, Guide 19.95
Assembler-D ; 17.95 ®
Easy Finance | U, 1II, IV..D 19.95 @
Easy Calc-D 64.95
Easy Script-D 3995 @
Easy Spell-D 19.95
%ﬁgor;![} i 49.55 @
e Manager-| 371.95
General Ledger-D 37.95 ®
Accts. Rec - 37.95
Accts. Pay-D 37.95
Magic Desk-D 5295 @
Zork 1, Il or N1-D 29,95
Suspended-D 2995 @
Starcross-0 29,95
Silent Butler 24.95 ®
Deadling-0 2095 ®
Sky Travel 27.00
) ORDER: CA / L
DRK
L1y
i .
BUL Bl (

U M“i\

B v, % W

| BMC Color .. 14995
| | Pan 1300 RGB &
] 28995

DISTRIBUTOR PRICES ARE NOW

ACCESSIBLE at...

NEW C(cammodnm 12

Call For Price

CK commodore
1541 DISC DRIVE

c: commodore

LETTER 1101
QUALITY PRINTER

:comhr'_nudnr-e
1702 MONITOR

| "274°5

. AT lﬂoh_t‘-‘:';;ﬁ_‘ \)" I'II

B

[R5 : i

i

c: commodore
64

514495

—

c: commodore

NEW PRODUCTS
801 MCS $26995

Color Printer ..
C-16 Computer 79

i 13" Color Composite C+4 Computer . . ... 18995
! moDEMS - g 801 Printer 14995
Monitor 13M31U
Wﬁ% Mighty Mo ........ 6495 803 Printer ... ..... 17495

i m 1660 .... 7998
e Jen $44495 s
8N\ A Telecommunications . . Call ®
A TAR| PRODUCTS'S
N
H e 01 Ew 12.95 ..
L‘n Moon patrol 12.95
10.95 n 12.95
Centipede 1098 P:‘F[;:Cmﬂn i 15'.95 ®
% Chess 1%%‘% “:115-1; \ 1595 @
D{ﬂEndE[’S 12. Music 1\ 15_95 Y
i 95 sel
. D ey Kong 129 Music Comee e
ot Oonkey Kong Jr- -+~ ygg5  Paimt -+ T @
CE rm Front 15.9 asition 1095 @
@ CA uter 128K .139“3 %z?::w Finance 13.95 Pole P(.'.lsm " 1?299?:]
Qe et oA First Alphabet 10.95 ?{“bmmn 1095 @
® BUOXL Coméuuij: 1‘19 FUG\DBH 1095 Sl;]'lﬂe \F\Vade{c’ 1095 [ ]
@ 1050 Dﬁ'icr Quality gs  Galdxian o 15.95 gtar Raiders 139 @
@ 1027 ¢! oA Home File M0 _12"355 guper Skywriter 179 o
printer - 8t i 129 o 4095
S f00PrOOA™ A Pt g5 L A
Tﬂeiﬁ?ﬁiel fg g5 Logo K“Usl ‘:1}“-:‘355 Typo Attac 209 ..
ou ! : il ; Ay
® pgsem/EQNOS 10.9% mﬂ&% g Outdoors 18.95 Visicalt ps
o e mE Mmoo B .
tariwri ! ! o) 0.
.. %aske\\mh. R 111 M‘.“';?g E(;nmnmm'. 1 ®
gaverns of Mars o Mis o
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CONVERSE WITH

THE ULTIMATE SIMULATION

T 2
AR TREI mer

“13.00 THE GAME
5.00

DUST COVERS

% CUSTOM MADE TO FIT

% Heavy 32-0z. VINYL ANTI-STATIC
% EXTENDS EQUIPMENT LIFE

% Choice of Colors Lt. Tan or Brown

YOUR COMPUTER

AT LAST! A FULL IMPLEMENTATION of the ariginal ELIZA pro-
gram is now available ta run on your Commodare 64!

Created at MIT in 1966, ELIZA has become the world's most
celebrated artificial intelligence demanstration program ELIZAIS a

non-directive psychotherapist who analyzes each siatement as COMPUTERS
you type it in and then responds with her own comment of
question —and her remarks are ohen amazingly appropriate’ g.“ viC- 20 c. 1‘! PLUS 4. ';uoo

[
DATAEETTE (NEW, C2N)

DISK DRIVES
C-1541; C-1571 INDUS GT .
MSD S/D; APPLE S/D......
M5D D{D APPLE D/D U

PRINTERS ® Impressive Graphics
C-1525 /MPS801 : ; : e
e o
ealistic Soun
PANASONIC KX-P1090/91 . ;
% 2 f Stratepic Thoupht Involvement
The Only Game That Parallels

Designed 1o run on a large mainframe, ELIZA has never before
been available to personal computer users excepl in greatly
siripped down versicns lacking the sophistication which made the
original program so fascinating

Mow, our new Cc e 64 version p g the FULL power
and range of expression of the original is being offered at the
introductory price of only $25 And it you want to find out how she
does it (or teach her 1o do more) we will include the complete
SOURCE PROGRAM for only $20 additional

Order your copy of ELIZA today and you'll never again wonder how
1o respond when you hear someone say, “Okay, let's see what this
compuler of yours can actually do'™

READ WHAT THE EXPERTS SAY ABOUT OUR VERSION OF ELIZA:
“Much more than a mere gama.. You'll be |mprossed mth

Version II
For The 64

EPSON MX /RX/FX 80...
GEMINI 10 & STAR 10's
GEMINI 15 & STAR 15's

ELIZA.. A convincing of Artificial Intell OKIDATA 91/92 . :
o A A e o) Moo /9 The T.V. Series And Movies

“Delightful entertainment .. An ideal medium for showing off your OKIMATE 10

system.” —MICROCOMPUTING MAGAZINE MONITORS UFLAND Dept S

“ELIZA is an astounding piece of software___A fascinating program k . e o

fouse and study” —BARON'S MICROCOMPUTER REPORTS EEL?#%{”;\?:{ fﬁ’l‘gaﬁfa'------ P.O. Box 1324

VELIZA is a great way lo introduce your friends to computers.. A ZENIT v

vary lunny party game" ~PETER A McWILLIAMS TAXAH Eﬁéﬂ ZHB"”S Meaford, Ont.

“ELIZA is an exceptional program, one that's fun 1o use, shows off
your machine, and has great historical interest”
—POPULAR COMPUTING MAGAZINE
“This version of ELIZA is the bes! we have seen. As a party game, it
isunmatched.” —HOME APPLICATIONS FOR THE C-64
ELIZA IS AVAILABLE IN THE FOLLOWING FORMATS:
(Please specity Disk cr Cassette)

AMDEK COLOR |
BMC COLOR ...
VIDEO RECORDERS . .
(D lmtmlollt Reqmred}
Order stating  NAME and MODEL
and COLOR CHOICE TAN or BROWN.
Enclose check or money order plus $1.50

NoH 1Yo Canada
(519) 538-1758

| |

SOFTWARE  (Disk Only)

1, Prolecies Yersion o ..uuesiissinsuisaranrissinsissarss $25 t
(Protected Version can be run but not listed or modified) E‘:If'ogma EdlRs‘,:os I'rllﬂn:itds:l%pgl‘gufon ga ?e‘lnd'llla“xg $2 lI .95 cd n . s ‘ 9 .95 U .S .
2. Un-protected Commodore 64 BASIC Source Version .. ... $45 -]

{Source Version can be listed and modified as well as run)
Both versions include a six page user manual

Please add $2 00 shipping and handling to all orders
(Calilornia residents please add 6':% sales tax)

ARTIFICIAL INTELLIGENCE RESEARCH GROUP

921 North | a Jolla Avenue, Dept. G |

SPECIAL COVERS WILL BE MADE TO YOUR
DIMENSIONED SKETCH. SEND YOUR RE-
QUIREMENTS FOR OUR LOW PRICE QUOTES

Crown Custom Covers

9606 SHELLYFIELD ROAD -Dept. A
DOWMNEY, CA 90240

(213) 862-8391

Ont. Residents Add 7% Provincial Sales Tox

Dealer Inquiries Invited

Even Spock Would
Find It Challenging

Los Angeles, CA 90046
(213)656-7368 (213) 654-2214
MC, VISA and checks accepted

C-64 & C-128* OWNERS:

Stop playing "Hide-and-Seek"” with your Disk software! Let
your Commodore 64™ “memory" do all the work for you with
MASTERDISK®, Easy Manual and Program Menu-Screens
make everyone a "pro” in 1 day!

Here's a small "PEEK" at SOME of the FULLY-INTEGRATED

POWER of PRODUCTIVITY at your fingertips. . .

* a SORTED Master Catalog of ALL your Disks (even those
un-listable "protected” Directories: Names, ID’s, File info,

o) i ; : . : : NEW!!- MASTERDUAL®, "Son of MASTERDISK®" , ..
e Search+ Listany File/Disk/ID in seconds, automatically, in

of these |

Now YOU too can get the "Software Edge’!

any of SEVEN WAYS.

* Transfer ML-Programs or Files from Disk to Disk
(CATEGORIZE your software)

¢ Stop disaster before it strikes: change duplicate ID’s fast,
without total re-copy.

* Restore accidentally-scratched files in a flash, with
VERIFICATION that they're OK.

* Works with 1 or 2 Single Disk Drives (1541, MSD, etc.) with
or without Printer (Commodore or ASCII).

* Handy-Reference Card for HEX/ASCII/BINARY-TO-
DECIMALVALUE TRANSLATION + FORMULAS, included
FREE.

same power, but with Dual Drive Speed!

* Same Catalog Features as MASTERDISK®

* Same Disk repair functions, too

® Forall C-64 & C-128" systems with Dual Disk Drives (4040,
MSD, etc.)

® Utilizes all Dual Drive functions for maximum speed and
ease of use

* FREE Handy Reference Card for HEX/ASCII/Binary to
Decimal Translation + Formulas

¢ Experience FULLY-INTEGRATED POWER for just $29.95
(U.S.A.), $39.95 (Canada)

All this + MUCH MORE, for just $34.95. (U.S.A.), $45.95 (Canada)

*MASTERDISK® and MASTERDUAL® are also compatible with the NEW C-128 (in C-64 Mode)!

We ship within 24 hours!

INTEGRATED-SOFTWARE SYSTEMS
P.O. Box 1801, Ames, |A 50010
VISA/M.C./C.0.D., Call |515) 233-2992
Gam. -9pm. (Central Time) Mon.-Fri
Add 83 Shipping/plus $2 Foreign, C.O.D
IA Residents add 4% Sales Tax

Send Money Order or Check to:

IN CANADA: Cricket Distribution Co.,
P.O. Box 953, Cobourg,
Ontario, Canada K9A 4W4
VISA/M.C./C.0.D., Call (416) 372-3692
9a.m. - 6 p.m. (Eastern Time) Mon.-Fri.
Add $3 Shipping/plus $2 C.0.D.
Ontario Residents add 7% Sales Tax

Whether you have tens or hundreds of disks, now YOU can be the MASTER of your TOTAL Software Library!




MUST LIQUIDATE

At Far Below
Dealer Cost!

TOTAL Personal Gomputer System

Carries
easlly as a suitcase!
Plugs into 115V outlet.

GETALLTHIS ATONELOW PRICE!
64K Computer @ 16 Hue Color, 5” Monitor @ Disk
Drive ® Printer ® Two Software Packages: "Easy
Script” word processing and “"The Manager”
data base program!

Sorry, we're not permitted to PRINT the famous brand-name. | -
BUT, we CAN “tell all” if you call us TOLL FREE: 1-800-328-0609!

THE COMPUTER.

For business, education and home use! Thousands
of programs are available.

Snap-on computer! 64K RAM, 20K ROM. Full-size type-
writer keyboard. Upper and lower case letters,
numerals, symbols, reverse characters. 2 cursor
control keys, 4 function keys, programmable to 8.
Music synthesizer with 3 independent voices, each
with 9 octave range, Input/output ports accommo-
date . . . user, serial, ROM cartridge, joysticks, ex-
ternal monitor, phone modem.

Bullt-in disk drive! Intelligent high speed unit with
5'%" floppy disk recorder. 170K formatted data stor-
age; 35 tracks. 16K ROM. Uses single sided, single
density disk. Serial interface. Second serial port to
chain second drive or printer.

Built-in color monitor | Displays 40 columns x 25lines
of text on 5" screen. High resolution. 320 x 200 pix-
els. 16 background, character colors.

Built-In ROM cartridge port! Insert ROM program car-
tridge. Multitude of subjects available in stores
across the nation!

THE PRINTER.

Graphics quality 6 x 7 dot matrix printer, An ideal
“fit" for this system . . . and included in the aston-
ishingly low package price below!

Print method: Bi-directional impact dot matrix.
Character matrix: 6 x 7 dot matrix.

Characters: Upper and lower case letters, numerals
and symbols. All PET graphic characters.
Graphics: 7 vertical dots — maximum 480 columns.
Dot addressable.

Character codes: CBM ASCII code.

Print speed: 60 characters per second.

Maximum columns: 80 columns.

Character spacing: 10 characters per inch.

Line feed spacing: 6 lines per inch in character mode
or 8 lines per inch selectable. 9 lines per inch in
graphics mode.

Line feed speed: 5 lines per second in character mode.
7.5 lines per second in graphics mode.

Paper leed: friction feed. (Tractor feed optional.)
Paper width: 4.5" to 8.5 width. Up to 10" with option-
al tracter feed. “

Multiple copies: Original plus maximum of two copies.

JOYSTICKS (Set of 2)

Give you the fun of playing a wide

selection of games. $
1 8 pr.

Mfr. List: $59.90 pr.
Item H-523-63622-01, 5/H: $6.00 pr.

Compatible with Commodore Computer Systems (Not included in package price.)

64 MODEM

Access new worlds of information with your
computer.

Mir. List: $109.95 $44

Liquidation Price

Item H-523-63646-00, S/H: $4.00

Liquidation Price
i () D)

Credit card members can order by phone,

"'SEND ME THE ITEMS | HAVE LISTED BELOW

Price subject to change after BCI days. Sales ou!mdn
continental U.S. are subj p |
Please call or write m inquire

24 hours a day, 7 days a week.

ToII Free: 1-800-328-0609

Your check is welcome!
No delays when you pay by check!

Tele

C.0.M.B.CO.

Authorized Liquidator
14615 28TH AVENUE NORTH

MINNEAPOLIS, MINNESOTA 5656441-3367

Ship/
Handl.

Item How

No. Many tem

Dimensions: 13"W x 8°D x 3%4"H. W1.: 6% Ibs. Power:
120V AC, 60 Hz.

THE SOFTWARE.

"Easy Script” One of the most powerful word pro-
cessors at any price! Cut re-typing, create docu-
ments from standard paragraphs, do personalized
letters, see and change a document before it is print-
ed. Instruction manual has extensive training sec-
tion that simplifies use . . . even for someone who
has never used a computer or word processor before!

“The Manager” A sophisticated database manager
for business or home use. Business uses: accounts
payable/receivable, inventory, appointments, task
manager. Home uses: mailing lists, home inventory,
recipes, collection organizer, investment tracking,
checkbook balancing. School uses: research arti-
cle index, gradebook.

TOTAL

Personal Computer System
Now Available At
FAR BELOW dealer cost!

488

Item H-623-64011-02

Shipping. handling: $24.00

Other popular brands of computer peripherals

available at liquidation prices. For informa-
tion, Call TOLL FREE: 1-800-328-0609.

TOTAL
PACKAGE
PRICE. . ...

C.0.M.B. CO0.® Item H-523
14615 28th Ave. N, /Muﬂnoapom MN 55441 3367

Send theitems | atloft. | add 6%
salos tax. Please allow 3- 4mok|lordollvm Sorry,no C.0.D.)

[J My check or money orders is enclosed. (No delays in proces-
sing orders paid by check, thanks to TeleCheck.)

Charge: () MasterCard® O VISA O Am. Ex. O Diners Club

Acct. No, Exp.

PLEASE PRINT CLEARLY

Name

Address

City

State
Phonae

ZIP

)

Sign here




Sensational Prices!

. . . On Our Most Popular Items!

Introducing . . .

THE 99C DISKETTE

Are you paying too much for diskettes? Try our
first quality, prime, 5%" diskettes (no rejects, no
seconds) at these fantasic sale prices and save,
save, SAVE! Disks are packaged in boxes ol 50;
each box contains 5 shrink-wrapped 10-packs that
include diskettes in sleeves, labels, and write-
protect tabs.
Each diskette is certified to be 100% error free and
comes with a lifetime warranty (if you have a
problem, we'll replace the diskette). All diskettes
include hub reinforcement rings and write-
protect notch.
All diskettes are double density and work in either
single or double density drives.
S5, DD Diskettes, Box of 50

$49.50-599¢ ea.!

32391
$64.50-51.29 ca.!

DS, DD Diskettes, Box of 50
32403

The Most Complete Disk Drive
You Can Buy

Includes Word Processor, Spread Sheet, and

Data Base Manager
onLy *259

INDUS GT

State-of-the-art disk drive for C-84 and VIC-20 features LED
sector inckcator, electronic write-protect, built-in wedge, and
operating speeds up to 400% faster. Package includes cables
and power supply, carrying case that doubles as a disk storage
file AND software starter package featunng word processor,
spreadsheet, and database manager program!

FULL YEAR PARTS AND LABOR WARRANTY!!

(z«a Indus GT Disk Drive ONLY %259

CARTRIDGE EXPANDER
Plus $22.95

bl

FAST LOAD
OFFER!
Stop wearing out your computer and cartridges by endless swapping! New
design cartridge expandar loatures two cartridge slots, Select either car-
tridge, or the "ol position I no cartiidge is 1o be used, Rasat the com-
puter indopandantly of the powar swich, Cartridge slots are vertical lor
easy access—no blind fumbling behind the computor.

34220 2-Slot Cartridge Expander $19.95
The cartridge expander is a great companien for the Epyx Fast Load
canridgo—you ean koep it permanently installed plus have a slot free for
other cartridges!

34216 Fast Load Cartridge (Sug. Retail 3495)  $29.95

Fast Load ONLY $22.95
wh purchase of cartridge expander!

From Your Friends At We gladly accept
mail orders!
TENEX tEf' P.O. Box 6578

South Bend, IN 46660

Questions? Call
219/259-7051

mp . -sS
=

LOWEST PRICES!

We can offer you some of the lowest prices in the country on the most "
popular printers, monitors and interfaces. Our normal prices are already gﬂ@r
low, but to make sure you get the best deal you can, we will also meel most
competitive prices in this publication when placed on an equal basis
(Remember—we don't charge for use of your credit card, impose excessive
shipping fees, or use any other hidden extras to boost the price you pay.
Due to the rapid change in prices in the computer indusiry, we can only
meet prices al the time you place your order; we cannot adjust prices on
items ordered or shipped on an earlier date.) Another plus for charge card
customers—your charge card is billed at time of shipment cnly for the items
shipped—no early billing, no long wait for the merchandise you already

paid for.
* THE BEST PRICES » THE BEST SERVICE «
WHY SHOP ANYWHERE ELSE?

FELTTE

EPSON
BMC
AXIOM
CARDCO

COMPUTERFACTS®™ = s

Technical Service Data for
Your Computer and Peripherals
Sams introduces COMPUTERFACTS™ . packets of information that reveal the

m-n;r warkings of major brand mu:rns menitors, printers and disk drives. Includes schomatic wir-
ing diag , parts lists, di  trout: g techniques, and other repair data,
33477 Commodore 64 Computer
33513 VIC-20 Computer

33551 Commodore Plus/d Computer
33481 Commodore 1541 Disk Drive

33486 Commodore 1525 Printer
23508 Commaodore C10 Computer
33546 Commodore 1701 Monitor

All packets
$17.95 each

GRAPHICS PRINTER INTERFACE

The PPI (Parallel Printer Interface) from DSI is a high-
performance graphics printer interface for your Commo-

dore 64 or VIC-20, offered at an unbelievable price! The PPI

fully emulates a Commodore printer so that all software written

for Commodore computers and printers can be run with the PP
and most any parallel printer. Print true Commodore graphics and

P! it
alpha-numerics as well as any special character sets offered by your

specific printer. Works with Star, Epson, BMC, and many more. Comes
complete with all necessary cables for quick installation and includes

easy-to-follow user's manual. 344 95
L]

USE SINGLE SHEETS
IN YOUR TRACTOR FEED
PRINTER WITH

PAPER TRACTOR "

Paper Tractor carries ordinary sheet paper
through your tractor —teed printer!

Simply place your letterhead, checks,
invoices, forms, even legal-size sheets
into the durable flexible plastic carrier and
feed into your adjustable tractor-drive
printer. Works with any printer, carries any

paper.
*11.95

22084
- NO EXTRA FEE FOR CHARGES

\ "\-/

33565 Parallel Printer Interface

DUST COVER and

“EVERYTHING BOOK"
INTRODUCTORY SPECIAL

Gel 10 know us by ordenng this greal dust cover
for your VIC-20 or Commodore 64 and our cata-
log, “The Everything Book for the Commodore
C-64 and VIC-20 Home Computers,” for $2 95
(no extra shipping or handling charges). Cover
is antistatic, transluscent, B gauge vinyl sewn o
our exacting standards with reinforced seams
Discover the savings and easy shopping avail-
able from Tenex Computer Express!

(

SHIPPING CHARGES
ORDER AMOUNT CHARGE

Ad | less than $20.00 $3.75 NO HIDDEN EXTRAS
G1E gg.gg-ga&eg 4.75 ﬂ
.00-574.9 5.75
$75.00-$149.99 6.75 UHDEH TULL FHEE
$150.00-$299.99 7.75 = % o
1-800-348-2778




Classified

COMPUTE!'s Gazette Classified is a low-cost way to tell over
275,000 microcomputer owners about your product or service.

Rates: $25 per line, minimum of four lines. Any or all of the first line set in capital
letters at no charge. Add $15 per line for boldface words, or $50 for the entire ad set

in boldface (any number of lines.)

Terms: Prepayment is required. Check, money order, American Express, Visa, or

MasterCard is accepted.

Form: Ads are subject to publisher’s approval and must be either typed or legibly
printed. One line equals 40 letters and spaces between words. Please underline

words to be set in boldface.

General Information: Advertisers using post office box numbers in their ads must
supply permanent address and telephone numbers.
Orders will not be acknowledged. Ad will appear in next available issue after

receipt.

Closing: 10th of the third month preceding cover date (e.g., June issue closes March
10th). Send order and remittance to: Harry Blair, Classified Manager, COMPUTE!'s
Gazette, P,O, Box 5406, Greensboro, NC 27403. To place an ad by phone, call Harry

Blair at (919) 275-9809.

Notice: COMPUTE! Publications cannot be responsible for offers or claims of advertis-
ers, but will attempt to screen out misleading or questionable copy.

SOFTWARE

“CRAPSMAN!" The C-64 casino craps tutor!
Learn all bets. Test systems, Up to four players.
$31.95 pp, disk. EMCEE SOFT CORP., P.O. Box
402124, Miami Beach, FL 33140.

C-64 OWNERS - Clean up your act!

The disk CATALOGER will organize your disks.
Sort by relative, program, sequential, or all files!
Hard copy too! Send $19.99 to: CBA Box 505,
Montgomeryville, PA 18936.

GET ORGANIZED WITH LIBRARY CATALOGER.
Fast ML program. Reads, sorts, prints: file name,
disk name, 1.D. Print hardcopy of over 2750 files
or as many as 105 disks in alphabetical order.
Send self-addressed disk and $5 to: HEPP, 4689
Marlboro, San Diego CA 92116 - Or for $8 we
furnish disk in mailer.

B-128 SOFTWARE

Checkbook $24.95, Investment & Finance pkg.
(5 progs) $29.95. Ck or MO to: Micro Magic, 246
Indiana, Elmhurst, 1L 60126, (312) 834-6243.

ELECTRONIC LIBRARY, Organize the C-64
(disk). Sort, print, format, delete and more.
Dimensional Software, P.O, Box 106, Mira Loma,
CA 91752, $29.95 + $1.00 shipping,.

PRACTICAL APPLICATIONS MATH SYST.
on disk for C-64, Calculates Geom, shapes,
Linear regr., Interpolation, and Base chg.- See
RUN Special [ssue, $29.95 to: MicroEnergy
Systems, P.O. Box 5291, High Point, NC 27262
(919) 885-0433.

BRIDGEBRAIN: Full-featured, user-friendly
contract bridge for C-64. $30 (T or D) or $1
for info to: George H. Bodnar, Phd,

1134 Harvard Circle, Pittsburgh, PA 15212.

EDUCATIONAL SW. SYNTHESIZED SPEECH.
C-64 Educational Software Speech Demo $5.
C-64 Hardware Synthesizer $40.

Brown Rap Software, 24285 Sunnymead Blvd.
Suite 157, Sunnymead, California 92388,

C64/128 PUBLIC DOMAIN SOFTWARE!
Business, Utilities, Games, Educ., $7.95 + $1.50
s.h. Also avail: Commercial & Pub. Dom,
RENTAL, Disks, Accessories. IRC, P.O. Box 60,
Mason, OH 45040

directories! Easy to use. Information

stored directly from disk. Searches. Print

labels & indexes. From Kalamazoo Micro-Ware.
$16.95 Ph. (616) 343-3337.

FREE LANGUAGE!

Turtle PILOT 64 is an advanced version of
PILOT. Commands for hi-res turtle graphics and
sounds. Mix PILOT and BASIC in the same
program. Written in machine language. Includes
features not found in any other PILOT for the 64!
Very easy to learn. Great for writing

educational software. For your free copy send
blank disk and SASE. Or just send $5.00 for a
copy on disk. Reference manual available for
only $7.95 (+$1.00 s/h). Alan Poole, 4728 King
Road, Loomis, CA 95650.

GRAPHETI flexible hi-res graphics editor and
sketchpad for the Commodore 64. Disk $29.95
(MA add 5% s.t.) ARIES SOFTWARE, P.O. Box
3006, Andover, MA 01810.

STUDENTS! The Mathmatics Analysis System
for the C-64 will even solve non-linear
equations, regress data, matrix algebra, optimize;
Hi-res graphics, printed reports, $39.95:
Scientific Software Systems, Box B472,
Charleston, WV 25303.

14 EDUCATIONAL PROGRAMS ON DISK for
C64 & VIC. All for $19.95. Spelling Aid, Math
Balance, Algebra, Quadratics & more,
ATHENA, 727 Swarthmore, Newark, DE 19711,

LOTTO PLAYER $ millions won every week $
Increase your odds. Fully tested C-64, 128,
tape or disk. Send $10 to M. JONES,

907 Garfield, Carpentersville, IL 60110.

WIN THE LOTTERY! 5 basic programs that
will let you beat the odds! VIC-20, Cé4
listings $20, disk $25. C.M. LOWELL,

1510 Valley Lake Dr. #103, Schaumburg, IL
60195.

FREE VIC-20 GAME WRITING TUTORIAL

Buy Retro Rescue + Snake Snatch action games
both only $4.95 tape. Guaranteed. Mail to:

P.O. Box 277, Jacksonville, OR 97530.

PROGRAM FINDER! A data base for disk

INVESTMENT SOFTWARE THAT WORKS!
Tracks stocks & mutual funds, plots graphs (dot
matrix printer), gain (loss), more! C64 disk only
$69.95 check or M.O. (NYS add 7% tax).

4-6 wk delivery. RIM Software, P.O. Box 90396,
Rochester, NY 14609,

Studying for a test??? NOTEBOOK FUN keeps
neat notes to review/change/list on your 64.
Testing via multi-player timed game. $19.95
(PA add 6%) AC3L Software, P.O. Box 7,
New Derry, PA 15671,

FOUR ARCADE GAMES FOR VIC-20 ONLY $5
Tape only. Send address and money order to:
Brad Begle, RR3 Box 358, Huntingburg, IN,
47542, Dealer’s Inquiries Welcome!

C-64 DISK LIBRARY. Add, Update, Search,
View, Reports, Prints Disk Labels. Manual &
90-Day Warranty. $19.95 PP; Genesis Software,
1147 E. Broadway #45, Glendale, CA 91205.

FIXED ASSET DEPRECIATION on Commodore
64, Handles acrs and pre-acrs methods, $39.95.
For free info write; MPM Software Prods.,

P.0. Box 3522, Glendale, CA 91201

C64 ANALOG JOYSTICK - Single pixel 360°
control. Programs on disk. Switch stick

too. $39.95, Grottoware, 4020 Brookhaven
Club Dr, #1426, Dallas, TX 75234

DISK UTILITIES for the 1541 with a C64. Merge,
change name or ID, scratch, copy files and more
$19.99 check, money order. R. Chang, 708 S.W.
7 Ave,, Ft. Lauderdale, FL 33315

197 C-64 EDUC. PGMS ON DISK $40. Number
manipulation tutorial C-64 disk $15. VIC

8K Expanders $16. Checks only. Commodore
Basics, 3362 5. 2300 E., S.L.C,, UT 84109

WINNER'S CIRCLE - Savvy horse handicapper.
Features very unique speed section.

$25.99 tape or disk. Com 64 or VIC-20.

W. Dick, 1149 Braodway, Masury OH 44438

Dhualel

Phy and Dentists - can you trust your
accounts receivable to your Commodore 647
With Medi-Rec you can! Complete Medical/
Dental receivables program featuring up to 200
user-selected procedures, 900 accounts and 1400
transactions per disk. Printed superbills,
statements, day sheets, aged accounts receivable,
patient recall lists featured. Two drives and con-
densed mode printer required. $100 for

program or $20 for manual and demo disk
(credit to purchase); include $4.50 p&h for either.
Free brochure. Peter Bresler, MD,

2390 Tierra Dr.,, Los Osos, CA 93402

(805) 528-5234

MISCELLANEOUS

C64 Disk Magazine-News & Reviews! Games!
Tutorials! Programs! Tips, tricks & more!

Only $36/yr (6 issues), Sample $6. Write:

A&S Software, Box 457CG, Lakeview, MI 48850,

ATTENTION!: Home computer users. 4 pages of
maintenance and minor troubleshooting infor-
mation. Written in easy-to-understand English.
Send $5 ch. or MO and SASE to:

Siney Enterprises, 319 N. Avalon Blvd.,
Wilmington, CA 90744.

YOU'RE NOT STUPID! Leam Machine/Assembly
language programming. Assembly Language For
Kids: Commodore 64-$14.95/Book & Disk
$19.95. Microcomscribe, 8982 Stimson Ct.,
Dept. A, San Diego, CA 92129, 619-578-4588.

HARDWARE _

1541's OVERHEATING? Protect your invest-
ment, buy COOL STACK! (w/filters) $59.00 plus
S&H $5.00 Carbo Tech, Inc., P.O. Box 652, Snell-
ville, GA 30278 (404-979-6124)
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o TRACKMIMIC™ o

Why nibble when you can

— Gulp —
Hardware/Software Protected Disk
Backup System
Installs in 1541 Drive in Minutes
Just Plug It In!!

2 Minutes For Full Disk Backup!
Features include:

Automatic Operation, Hyperscan
Sector Edit(GCR), Bit Density, Tracks 1-45
® For All New Prolection Methods e

¢ DISKMIMIC 5+™ e

Our Famous Automatic

Backup System

49.95

DISKAT -
Cataloging Program
Reads data directly from Disk,
Holds 8000 Files, Makes Labels,
Recalls 12 Way's, Alphabetizes

Files, Printer/Screen Output.

3495

A.l.D. CORP.
4020 Hempstead Tumpike « Bethpage, New York 11714
(516) 731-7100
Diskmim:c 5™ is a trademark of A | D, Corporation
Commodore 64™ & 1541 is a trademark of
Commodore Electronics, Lid.
Shipping & Handling — $1.50 each

TF IRDEIARA | =

A cors” R
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BUTING GOOD QUALITY VOLATILE ISSUES

A,

CaSH 45 THE STOCK WEARS 115 PEAR

= BAR GAAFM PRINT-OU

18
* RECORD UP YO M4 STOCRS OW A DNS ¢ 4995 C-64 DISK

LOTTBO CIPHER.

CET THE BEST 0ODS ON ANY LOTTERY BN
Y NUMEER - PICK FOUR - DAILY GAME =) Y

510 WU \ -\»,;f_‘ =)

. BRODUCLS FOUN COMBINATIONS OF i ’*d
NUMBERS SE FROM =

. aMY AMDUNT BALLS AND NUMBERS § . :

CAw BF PRAOGRAMMED ) ﬁ
® PRINTS DUT BAST LOTTD NUMBERS '\

DRAWN FAST COMPUTER PICKS  AND

NUMBER DRAW FREGUENCY LIST
® COMPLETE NUMBEA DATA BASE

$29.95 C-64 DISK

Wi ABANOON SHEP.

P

i ?ﬂﬁ

SANOA JOF MAS VOLUNTEERED TO STAY BEHIND
AMD ®EEF ThE Smi# AFLDAT UNTIL HIS CREwW
WMEMBEAS ARAL RESCUED CAM WE MAKE IT OF wiLl
WE HAVE TGO ABANOONM SHIP. PATCH THE mMOLFS
AND SEAL NFF SOPELESS ADOMS WHILE FIGHTING
INVADING SEA CREATURES
$29.95 C-64 DISK

ACORN OF INITHANA, INC Lal @
2721 OHID STREET en O ’
MICHIGAN CITY. IN. 46380 - RTG- 3 M4

BHIPRING AND MAMDLING 400 $1.50 © COD'S ACCERTED
ViSA AND MASTEW CARD ORDERS ADD 4%
INDIAWA MESIDENTS ADD 5% SALES Tax

Dealer Inquiries Walcome

AA COMPUTER EXCHANGE

"SOUTH'S LARGEST COMMODORE 64 DEALER"

REQUEST OUR FULL CATALOG TODAY

ORDER LINE: 1-800-447-0088
INQUIRIES & FL: 904-388-0018

POWER SUPPLY FOR C-64/VIC-20

$2995

g rintor Interiace 44 65
TELECOMMUNICATIONS ~ xeioc 3 Prioter Intertace £495
Total Communications el cq0s

em $3985 e Niiis

Deluxe INKWELL

nterface 34985 Flexidraw Lightpen
Volksmodem 12 Software 12995

(12007300 Baud) 19995  Flexilont Font Editior 2695
MPP 1064 Modem with

VIP Terminal o5 ?fjt}s?flfgr:iﬁ” £5465
Teistar B4 Terminal ssgs Btz Basic Compler 7495
Compuserve Starter SERVICE MANUALS

Kit (5 hrs.) 2295 Commodore 64

Computer 1695
J:\ﬂACUS BOOKS VIC-20 Computer 1695
Anatomy of 1541 Commodare 1541

Disk Drive 1695 D-';'u Drive 1635
Anatomy of iy

Commaodore 64 1695 CU;,‘:I::',?:UW il 1695
Machine Language Book iz

for C-64 1295  RIBBONS
Tricks and Tips for 1525 B95

the C-64 Wwes  MPSA0 895 |

38 ROSHESR e
ABACUS SOFTWARE Mps. Biznezn e
Chartpak.64 3195 i
Assembler Monitor 3195 UTILITIES
Cardpak-64 3985  C5M Drive Alignmant 3495
Pascal-64 3195  Superclone 3995
Di-sector v <0995
?ETEC Ultra Byte 3295
ontmaster
s00 sqos  SOLID STATE SOFTWARE

Wordprocesso §2995 Visastar 84 8095
REPAIR PARTS
Complete Parts List {(Refundable) 8500

2726 PARK ST., JACKSONVILLE, FL 32205
Orders with cashwers check, money order and VISAMC shipped promptly =
For personalicompany chicks allow 3 weeks kor clearance » CODs add $300
* 15% restocking charge » All software sales are fnal » For VISAMC add 3%
* Shipping charges extra, $3.00 minimum « Prices may differ in AA stores

= Florida residents acd 5% tax « Prices subjct 1o change without nofice.

SSSSSSSSSSSSSSSSSSS

asuaaastataansaanantantanntunnntnnnan

Iintroducing
LOTTERY 64-

LOTTERY 64 has been designed to use the com-
puting power of the Commodore-64™ to help
you play the various lottery games; PICK 3, PICK 4,
LOTTO, SUPERLOTTO, 6/49, LUCKY LOTTERY, etc.
It can be used with any lottery game in which
YOuU pick the numbers.
We have already won thousands of
dollars with it. It can work for you too!

AVAILABLE ON DISKETTE ONLY.

To order, send $24.95 for each plus
$3.00 postage and handiing per order to:
Superior Micro Systems, Inc.
\ P.0. Box 713 @ Wheeling, IL 60090

Dealer inquiries weicome!
Commodore 64™ & a regrtenad trademark of Commooore Electroncs, Ltd

nounatunasnananaananannasnanannnn
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ARCHIVER™

Need to make reliable archive backup copies
of your software? GET THE ONLY PUBLICA-
TION SHOWING HOW TO BACK UP OVER
250 DISKS AND CARTRIDGES WITHOUT
THE ERRORS.

INCLUDES:

e Manual showing how to BACK-UP over
250 TOP-SELLING GAME, BUSINESS and
UTILITY PROGRAMS

© THE ONLY ML MONITOR that decodes un-
implemented op-codes

e Auto-Boot builder, T & S editor, Sector
Searcher, 4 ML Monitors, 4 Min Copier,
and much more on disk

® Enables the NOVICE to UNDERSTAND and
CREATE a back-up copy in as little as 60
SECONDS

® Back-ups run WITHOUT DOS ERRORS
and work with most 1541 compatible drives

© REPLACES those EXPENSIVE disk Cloners,
Nibblers, Makers, and Black Boxes

FOR ARCHIVAL USE ONLY

COMMODORE 64™ and C-128™
send CHECK OR M.O. for 29

plus 250

Shipping/Handling to:

CYBERTECH
P.O. Box 4065
East Lansing, Ml 48823

P@PM
824,95

RIS

NO FINER OR MORE ADVANCED ARCHIVAL
COPIER AVAILABLE AT ANY PRICE,

EASY TO USE

AUTOMATICALLY MAKES BACK-UP COPIES
FROM VIRTUALLY ALL PROTECTED SOFTWARE.

NIBBLES, HALF TRACKS, COPIES EXTRA
SECTORS AND EXTRA TRACKS.

REPRODUCES ALL DISK ERRORS AUTOMATICALLY.

FAST, COPIES FULL DISK IN AS LITTLE AS
4-7 MINS. EVEN COPIES ITSELF.

MASTERCARD, VISA, M.O. OR CHECK OK.
+ $3 SHIPPING & HANDLING
C.0.D. OR FOREIGN ORDERS ADD $2
CALIF, ORDERS ADD 6% SALES TAX
—WRITE OR CALL—

COMPUMED
(408)-7158-2436
PO BOX G427
SALINAS, CA 93912

-

eisess

FOR COMHODORE 64 AND 1541 DRIVE



* 48 Hour Turn-Around.

* C64 Repair..... ....$40.00
* 1541 Alignment ... ..
* 1541 Repair . .......
Parts Included
(Power Supply Extra)
To save C.0.D. charges - send unit and
power supply with check or M.O. to:

DIGITAL SOLUTIONS INC.
931 - 27th St.
Altoona, PA 16601
(814) 944-0405

SS0D

O
£

QUALITY MEDIA
LIFETIME REPLACE
GUARANTEE

HUB RINGS,TYV.EPS.
WRITE PROTECTS

Because we buy
in huge volume to
supply software
manufacturers, our
prices can't be beat.
50+ 250+ 500+ 1000+
525'SS00 100 0 8BS BO 75
525°DSOD 115 105 100 95 85
PCFORMATTED 145 135 125 115 110
3510 (ForMac) 270 260 245 CALL CALL
A5°20(ForHP) 350 328 315 CALL CALL

BLACKSHIP

COMPUTER SUPPLY

| PO.Box 883362 « San Francisco, CA 94188
Inguiries + No. Cal. orders 415-550-0512
So. Cal, orders 800-235-6647 x31
USA orders 800-235-6646x31
Add $3 00 shippng and handling
{CA residents add 6 5% sales tax) VISA/MC/COD

« H » B

Improve your child’s
creativity and logic with
BUILDART

Use geometric shapes in your
choice of various colors to create
an infinite number of pictures with
the Commodore 64™ and joystick
Cross triangles to make stars;
make trees with circles and rect-
angles: create robots, trains —
anything. Limited only by your
child's imagination.

$25.00 diskette only

Check or Money Order Only
La. residents add 7% sales lax

ESOFT
P.0. Box 2743
Baton Rouge, La. 70821

® B 4«

Maxell Floppy Disks

The Mini-Disks
with maximum quality.

Dealer inquiries invited. C.O.D's accepted.

Call FREE (800) 235-4137,

PACIFIC EXCHANGES
100 Foothill Blvd., San Luis
San Luis Obispo, CA 93401
In Cal call (BO0) 5925935 or
(B05)543-1037

ARSENAL 1.0
Stock Market Technical Analysis
Meet the market on it's own terms.
Arsenal 1.0 monitors 5 market
indicators & presents them to you on
a built-in spreadsheet.
C-64 & IBM-PC Disk.
$34.95 + $2.75 shipping/handling
LOTTERY BUSTER

The program to use if you play the
“pick six"’ big money lotteries. Tracks
hit frequencies of each number & can
generate up to 224, 6 number com-
binations of high or low frequency
numbers, Also performs a lottery
simulation,
C-64 Tape or Disk. IBM-PC Disk,
$29.95 + $1.75 shipping/handling

Esada Software

P.O. Box 13581

Columbus, OH 43213

Dealer inquiries welcome
Ohio residents add 5V: % sales tax

CARTRIDGE

PROGRAMMING SERVICE FOR

C-64 AND VIC-20

YOUR OWN BASIC OR ASSEMBLY LANGUAGE
PROGRAM (8,000 BYTES OR LESS) WILL
BE PUT ON AN AUTO-START CARTRIDGE

FOR YOU. SEND THE PROGRAM ON TAPE

OR DISK TO:
DLW CO.
BOX 485
CUPERTING, CA. 9501%

CALIFORNIA RESIDENTS ADD 6.5%

($2.60) SALES TAX

(=64 COVERS

LT SR L W M s ST W S SIETIST LTI
PROTECT YOUR INVESTMENT

e CUSTOMFIT e e LIGHT TAN ¢
e LIFETIME WARRANTY e
e WASHABLE e
VIC-20/C-64 COMPUTER; C-1541 DISK
DRIVE; C-1530 DATASETTE; C-1525
PRINTER; MPS-801 PRINTER; GEMINI-
10/10X PRINTER; EPSON FX80
PRINTER; 1701/1702 MONITOR

* ALL COVERS *
* $6.95 each *
* DISKETTES * (10-PK)
SSDD $9.00
* DISK DRIVE COOLING FAN *
$29.95
* C-64 POWER SUPPLY * $26.95
Enclose a check or M/O. for items
ordered +$2.00 shipping & handling.
CA. Residents add 6.5% tax
DES-PRODUCTIONS
9067 BUHMAN St.
DOWNEY,CA 90240
Dealer's Invited

PR et n SR 0 R uny R
CAN YOU
KEEP A SECRET?
Well, Your Commodore Can.

All you reed is the
Secret Software Package from ALSOFT.
This amazing New Package includes 3 programs

SECRET SEQUENTIAL: Scramble any disk sequen.
tial hike [up to 330 blocks) rom any program
SECRET DIARY: Keep a diary of your daly altars

that only you can read
SECRET ACCOUNTS: Tracks 40 accounts, secrel-
Iy Hardcopy Printouts on any properly interfaced
printer

Versions are avalable for the Commodore “C-64"
or the "Plus 4" models (Specily). It s tully menu driven
and easy to use. ollenng complete secrecy using
password prolection. Data s not simply "Covered-Up”
by a password bul i completely changed from beginn-

ing to end, ensuring that your file cannot be read by per-
sons  including hackers) nol knowing the correct
password. Unique 240 character password capability
provides lor over 1.0 + E400 (1 lollowed by 400
zeros) diferent passwords combinations

Available on Disk or Cassette (Please specily)
for ONLY $29.95
Send Check or Money Order to
ALSOFT
P.O. BOX 164, Clairton, Pa. 15025
COMMODORE, C-64 and PLUS 4 are trademarks of

Commodore Electronics
THIS ALSOFT SOFTWARE IS FULLY COPYABLE

astsnstNesnst fstes Rt R tes]

Diskette
Copy Service

® Commodore Specialists

® Complete Duplication Capability
@ Software Protection Available
@ 100% Quality Control

Replico's complete duplication service
includes: protection, serialization [media
and label), packaging, fulfillment, kit assem-
bly, label printing and fast turnaround.

All 5'%", 35" and B” formats available.

Call today for further information,

R

Replico Technologies Corporation
B34 Charcot Avenue
San Jose, California 95131
408/8945-1697
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PRINTER HAVE YOU

BENT OUT OF
SHAPE? 2

PRINTER STAND

“No-Stretch” Viewing
Paper Srorag

Standard 80 caf $21 5

132 col. $28.95

PRINTER STAND

er Disk Drive

in Paper Tray

rd 80 col. $32.75§
I. $39.75

<

o

2

COMPUTER MEDIA
MARKETING
Dept. CG-8

P.O. Box 614
Texas 77492-0614

713/7392-2385
(collect ok)
$3.00 Shipping/Handling

Katy,

Commodore
Service

3-5 Day
Turn Around
C-64 Repair ..... §5500
1541 Alignment .$3509°
1541 Repair . . . .. §7500
Other Computers . . SCALL

Parts & Return Shipping
Included.
Parts & Power Supplies
Also Available

To saove €.0.D. charges —
send Unit & Power Supply
with check or M.O.

Second Source Engineering
9901 Horn Rd., Ste. B

Sacramento, CA 95827
(916) 364-5134

ADVERTISERS INDEX

Reader Reader
Service Service
Number/Advertiser Page NumberfAdvertiser Page
102 AA Computer Exchange .......... 94 134 EsadaSoftware ................ 95
103 Abacus Software ............ 3837 AIBEsOMt .. oo 95
104 Abby's Discount Software ......... 85 136 Full Circle Software, Inc. .......... 84
175 Abby's Discount Software ......... 23 137 Genericware ...............uuu. 77
105 Acom of Indiana, Inc. ............ 94 138 Integrated-Software Systems ...... 90
108 ALD. Cotp. rnsaaannnmansnides 94 Lyco Computer .............. 80,81
o o | R e e A L . 95 139 Marathon Software .............. 55
BRTOIOR v cimrois shm i gt e 9 140 MicroProse Software ............ 15
107 Artificial Intelligence Research Group 90 141 Nibble Notch ................... 86
108 Basement Boys Software ......... 27 AA2.0mnBIonIK < vics v sincn semm e 53
TODBASHE (et e 25 143 OmnIroniX! ... ovo i msimameeis 35
Batteries Included .............. BC 144 Pacific Exchanges ............... 95
110 Bible Research Systems .......... 35 PCGAlerY: i n s aimsie i 78
TH1BIgBes: s e o 82 145 Precision Data Products .......... 96
112 Blackship Computer Supply ....... 95 146 Protecto ................... 46,47
Brantford Educational Services .. ... 88 147 Quantum Software .............. 77
1143:Cardco, INC.. < .onvinisvamman i IBC 148 Replico Technologies Corporation . .95
Cardinal Software ............... 55 149 R. J. Brachman Associates, Inc. .... 84
114 CDI/Computer Devices Int'l ........ 27 Schnedler Systems .............. 31
115 Central Point Software, Inc. ....... 35 Second Source Engineering ....... 96
116 Cheatsheet Products ............ 82 150 Seymor-Radix .................. 86
117 CMS Software Systems, Inc. ...... 11 151 Smada Enterprizes, Inc. .......... 84
Comal Users Group, US.A. .......53 152 Software Discounters of America ...86
MB.COMB Co. saurim iy 91 153 Solid State Software ............. 3
Commodore ............... IFC&1 154 StarMicronics ...........cc0vunn. 41
119 Compumed ... vis vinmimes s 94 155 Starpoint Software .............. 21
120 CompuServe . ... .cuuvivanveineon 2 156 Starpoint Software .............. 30
121 CompuServe ................... 30 157 Starpoint Software .............. 39
122 COMPUABERY. 1o« o.coinonioispomvian sinis 79 158 State of the Art Software ......... 84
Computer Centers of America ..... 88 159 subLOGIC Corporation ........... 13
Computer Centers of America ..... 89 Superior Micro Systems, Inc. ...... 94
123 Computer Mail Order ............ 83 160 TeleLearning Systems, Inc. ........ 29
124 Computer Media Marketing ....... 96 161 Tenex Computer Express ......... 92
125 Crown Custom Covers ........... 90 162 Tussey Computer Products ....... 87
126 CSM Software, Inc. .............. 45 163 Ufland Software ................ 90
127 .Cvhartech: insanivvisireivesi e Od 18BIUREKOOL: v vaiaian oaion i iamts 55
LB DERIOCHC: 0. o e s ssassnare 96 Llirabyte: Sl i s s 51
129 Data Share,Inc. ................ 45
130 DES-Productions ................ 95 | COMPUTE!'s Gazette Disk Subscription
131 Digital Solutions, Inc.  ............ O5 Y i e 16-17
Diversions, Inc. ................. 35 COMPUTE!‘s Gazette Subscription .. 32
132 DLW CO ...................... 95 | COMPUTE!'s VIC-20 Collection ... ... 7
133 Electronic Arts  .................. 5
"6 DirTecp) || Software
= oserrs || | Publishers!
Value Priced Diskettos! Are your programs worth
Lifetime Warranty! Hub Rings! 100% Error-Free! protecting with the most
el o o EETRS effective system available?
::‘1:; Each? Then Datalock dongle keys

SUPER SAVINGS ON POLY-PACK DISKETTES
With Envelopes, WP Tabs, User ID Labels

SS 8D .o R $.69 Each
D i e s e e $.79 Each
DEDD L it s RS L $.89 Each
Minimum order — 50 Diskettes. Quantity

Discounts Available. M| Residents, add 4% Sales
Tax. Shipping & Handing $4.00/100 Diskeltes
C.0.D.. add $3.00 Cert. Check/Money Order

TO ORDER: Call or Write...
Precision Data Products
x B367

P.0.
J Grand Rapids, Ml 4950G8
(816) 452-3457
™

Michigan 1-800-632-2468

Outside Mich. 1-B00-258-0028
C.0.D. [~ J

A

are the answer.

» Allows users to make backups.
= Works with tapes or disks.

= Available in large quantity at low
cost.

« More effective and refiable than
“protected” disks.
= Free C-64 sample & demo program.

DATALOCK

Mard achuring
P.0. Box 198, Stevensville, Ml 49127
(616) 465-5264
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