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searches, quick sorts, and
several printout formats.
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Programming
The 280 Chip

A brand-new world of
machine language
programming is there for
the exploring inside the

Commodore 128. Get An Introduction s
started with this thorough ~ 10 Assemblers For The Iots

tutorial. Commodore 64 And 128 Match wits with a very
Planning to program in intelligent opponent—your
machine language? You'll  computer. An intriguing
need a good assembler—  four-level strategy game
here’s how to find the for the Commodore 64,
right one. PIUEfav w160 mmodore.ca




(No LD. required for half-elves.)

When the Going Gets Tough,
the Bard Goes Drinking.

are magic, the Bard is ready
to boogie. All he needs is
a band of loyal followers:
a light-fingered rogue to
find secret doors, a
couple of fighters

to bash heads, a con-

jurer to create weird

allies, a magician for
magic armor.

Then it’s off to com-
bat, as soon as the Bard
finishes one more verse.
Now what’s a word that
rhymes with “dead ogre?”

Hnd the going is tough
in Skara Brae town.
The evil wizard Mangar
has cast an eternal winter
spell. Monsters control
the streets and dun-
geons beneath. Good
citizens fear for their
lives. What's worse,
there’s only one tavern
left that serves wine.
But the Bard knows
no fear. With his trusty
harp and a few rowdy
minstrel songs he claims

1

Wit] your

stalvary band
chon tg (FMght
g or W’

4 classes of magic user, including 128 color monsters, many Full-color scrolling dungeons.
wizard and sorceror. 85 new animated. All challenging. 16 levels, each better than the
magic spells in all. one before. 3-D city, too.
The Bard's Tale
from

e

ELECTRONIC ARTS"

Specs: 100% machine language, 400K worth on 2 disks. 64K RAM minimum; enhanced for 128K. Now available for Apple Il family for $44.95, C-64 & 128 for $39.95.
To ordert Visit your retailer or call (800) 245-4525 (In Calif. call (800) 562-1112) for VISA or MasterCard orders. To purchase by mail, send check or money order to Electronic
Arts, PO Box 306, Half Moon Bay, CA 94109 Add %3 for insured shipping and handling. Allow 1-4 weeks for delivery. The Bard's Tale is worth the waie

Apple is a trademark of Apple Computer Wizardey is a registered trademark of Sie-Tech Software, Ine. Ultima is a registered trademark of Richard Garriore. The Bard's Tale and
Electronic Arts are trudemarks of Electronic Ares, For a copy of our complete catalogue and direct order form, send $.50 and a stamped, seli-addressed envelope w Electronic

Arts, 2755 Campus Drive, San Mateo CA 94403
Cwww.commodore.ca
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G What is the Infinity Machi

A: A unique and revoluti@fary accessory for the Commodore 64

cartridge now lets you effortlessly
play all those im ible games without being killed!

Q: Sounds difficult.

A: It's Simple - plug into your C64/128 and press a

te the Infinity Shield.

**, are disabled by the Infinity

e and the Infinity Shield protects the player
ing shot or crashing!

t can | now do in a game that | couldn’t before?
tivating the cartridge enables you toi- “Enter a game at any level you
oose’’. “Explore all the areas and levels of the game and find the parts of
the game you didn’t know existed without being killed.” Deactivating the
cartridge at any point you choose enables you to continue to play the game
totally nermally.

The Infinity Machine is brought to you at $24.99 by Mastertronic, producers (o
of incredible value Commodore 64/128K software such as Slugger, 5-a-side | -
Soccer and The Last VB all available at $9.99.

Contact the Mastertronic hot line for the secret of eternal life on 301-695 8877,
Mastertronic International Inc., 7311b Grove Road, Frederick, *cisina 21,50
v 2 il e TR e e R
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with COMPUTE! Books
40 Great Flight Simulator Adventures

-Maneuver around the towers of the World Trade Center.
-Sightsee the Hudson River.
-Practice night flying and aerobatics.

40 Great Flight Simulator Adventures

Charles Gulick

40 Forty exciting, customized flight simulator scenarios put you in the
pilot's seat as you fly over bridges, around skyscrapers, and land

GH E AT at mysterious airports. Flight Simulator (IBM PC) and Flight Simu-
lator Il (Apple II, Commodore 64, Atari) are two of the most popu-

. FLI G HT lar games/simulations for personal computers. With this book, you

can experience flight adventures from the moment you load the
program. Parameters set up each flight and a running commentary

(¢ SIMULATOR describes what you'll see (and where to look to see it). Ranging
». = .

from the simple and straightforward to the advanced and even

\F ADVENTURES mystical, these 40 flights will open a new dimension to an already
outstanding program.

$9.95 [SBN 0-87455-022-X

Stunning tours of the strofosphare, night fights,
ond dead-stick landings. Thiling, customaed

fight scenarios put you In the plot’s seat, Note: Flight Simulator from Microsoft Corporation or Flight Simulator Il
B B o o ow CoDNe; from Sublogic Corp. is required in order to use this book. The book is
designed to enhance the programs.
A COMPUTH Books Pusiication 5995
Please send me —________ copies of 40 Great Flight Simulator Adventures at $9.95 each.

(ISBN No. 0-87455-022-X)

All orders must be prepaid in (.S. funds.

Sabtotal To order this exciting adventure guide, mail
NC residents add 4.5% tax ~ — the attached coupon with your payment to
$2.00 shipping and handling COMPUTE! Books, P.O. Box 5038,

charge per book. —— F.D.R. Station, New York, Ny 10150. Or call
Total amount enclosed e toll free 1-800-346-6767 (in NY 212-887-8525.)

[J Payment enclosed (check or money order)
[0 Charge [ Visa [ MasterCard [1 American Express

Name

Address

City State Zip
Please allow 4-6 weeks for delivery.

COMPUTE! books are available in the U.K., Europe, the Middle ;

COMPUTEI PUb"CO'l' Ims InG @ East, and Africa from Holt Saunders, Ltd., 1 St. Anne's Road,

One of the ABC Publishing Companies Eastbourne, East Sussex BN21 3UN, England.

Cwww.commodore.ca



~ Fly Faster and Farther

with COMPUTE!’s
40 More Great Flight Simulator Adventures

i _ This follow-up to the popular 40 Great Flight Simulator
I Adventures brings you 40 more exciting, suspenseful
40 flight simulator scenarios to help you get the most

enjoyment from your Flight Simulator or Flight Simu-
MUHE lator II software.

GHEA"‘ 40 More Great Flight Simulator Adventures
Charles Gulick

FI_IGHT Microsoft's Flight Simulator (IBM PC) and Sublogic's Flight Simulator Il (Ap-

| ple II, Commodore 64, Atari) are two of the most popular software pack-
0 ages today. They put you in the pilot's seat, letting you experience the

SIM UL A'I'OH thrill of flight. Now, 40 More Great Flight Simulator Adventures, the sec-
ond such guide, brings you more dazzling flights drawn from both fact and

R fancy.
1) AD"ENTUHES Now you can fly where no one has flown before, with the author as

your flight instructor. He helps you explore the unknown regions of flight

UL Ghenes i simulation—taking you through cities, over mountains, under bridges—as
e n ! you explore America from the air. Complete parameters and instructions
B e ey e at each step make flight easier and more exciting than ever before.
e e e T ool $9.95 ISBN 0-87455-043-2

Note: The Flight Simulator program itself is not included and must be pur-
chased separately.

To order any COMPUTE! book, call toll free 800-346-6767 (in NY 212-887-8525).
Or mail in the attached coupon with your payment. Include $2.00 shipping and
handling per book.

7 7l
' Please send me ______ copies of 40 More Great Flight Simulator Adventures at $9.95 each. |
I (ISBN 0-87455-043-2) |
| All orders must be prepaid in U.S. funds. |
| Subtotal e |
I NC residents add 4.5% salestax — COMPUTE! Books |
I $2.00 shipping and handling P.O. Box 5038 I
| F;‘;TO%"O" i e F.D.R. Station |
200 perbook sl New York, NY 10150
| Total amount enclosed |
I O Payment enclosed (check or money order) I
l O Charge 0O Visa 0[O MasterCard [ American Express I
I Name I
: Address I
I City State Zip I
Please allow 4-6 weeks for delivery.
I Zl
i 1 i COMPUTE! books are available in the U.K., Europe, the
QQCME&’JUEL EUb]lCOTIOhS,lnC. @ Middle East, and Africa from Holt Saunders, Ltd., | St.
One of the ABC Pubishing Compores Anne’s Road, Eastbourne, East Sussex BN21 3UN, Eng-
A it o el M e S A O ORI land and in Canada from McGraw-Hill, Ryerson Ltd., 330

Progress Ave., Scarborough, Ontario, Canada MIP 2Z5.
C.‘www.commodore.ca
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Nobody’s quite sure what program-
ming talent is, where it comes from,
or whether or not there are correla-
tive talents. It is popularly assumed
that facility in math ties in with ap-
titude for computer programming.
Some colleges even make math
courses prerequisites to a major in
computer science.

However, an extensive survey
of the best programmers at a major
American corporation revealed that
there is no direct link between
mathematical facility and the abili-
ty to effectively communicate with
computers. Instead, the survey un-
covered a strong correlation with
musical ability and with those who
had majored in English.

It's easy enough to guess why
English majors would do well—
they’ve spent years developing
their ability to communicate effec-
tively, and programming is essen-
tially a special kind of commu-
nication: man to machine.

What musical aptitude has to
do with it is somewhat less easily
imagined. Some have suggested
that music combines the freedom of
expression of art with formal rules
and that, like programming, it calls
upon a person’s imagination while
simultaneously requiring a focused
attention to the rules of the game.

Recent studies of elementary
and junior high school students
who show an aptitude for computer
programming have revealed an in-
teresting relationship: the best pro-
grammers also scored highest on
personality tests in the areas of
adaptability and flexibility and
scored lowest on tests of rigidity.
This parallels somewhat the musical
abilities association and suggests
that these personality types flourish
in the atmosphere of restrained free-
dom characteristic of both musical
and programming activities. Nota-
bly, students scoring at the extreme
ranges of the masculinity /femininity
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scales correlated poorly with pro-
gramming skill. In fact, any rigidi-
ties of behavior seemed to retard
programming abilities.

Of course, much more study
needs to be done before any truly
predictive tests can be developed.
These early studies reveal tentative
correlations, but it’s too soon to
know whether these results will en-
dure, will eventually prove to be
substantial indicators of this new
talent.

And there are clearly many
kinds of programming. Designing
the most efficient sorting algorithm
in machine language requires con-
siderable experience and not a little
patience. Working with a team to
put together an airline reservation
application program demands tol-
erance of the considerable delay be-
tween actions and results as well as
the capacity for intensive communal
labor. Writing an arcade game calls
upon special imaginative gifts and a
sensitivity to playability, that balance
between simplicity and challenge.

Programs are created when the
programmer communicates rules
for the computer to follow, man to
machine. But there’s another more
important act of communication—
the interaction between the com-
puter and the program'’s user. This
is communication machine to man.
No matter how full of features, how
speedy or well-constructed it is, a
word processor which doesn’t com-
municate effectively with the user
will never become popular. Per-
haps it's in this area of program-
ming, often called the user interface,
where the abilities of English ma-
jors are particularly valuable.

Ultimately, it would be quite
valuable to be able to know in ad-
vance who is and who isn’t likely to

#

do well talking to machines. Chil-
dren could be guided into or away
from this field; corporations would
be able to refine their hiring meth-
ods; and otherwise potentially ex-
cellent programmers wouldn’t be
excluded from computer science
courses simply because they
weren't adept at calculus. However,
it’s equally possible that there is no
reliable predictor and the only
proof of programming ability is the
writing of a good program.

Here at COMPUTE! we've pub-
lished excellent programs created
by every age group, from every
geographical area, programs writ-
ten by college professors and high
school students—in short, polished
programs written by a complete
spectrum of educational and occu-
pational backgrounds. No real pat-
terns have emerged except that the
majority of submissions are from
males. But computers are a quite
new phenomenon and they are rap-
idly penetrating the population at
large. We'll keep a lookout. If any
trends develop, we’ll let you know.

Kot Yoy

Richard Mansfield
Senior Editor

Cwww.commodore.ca
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Earth will be destroyed in 12 minutes
to make way for a hyperspace bypass.

Should you hitchhike into the next galaxy?
Or stay and drink beer?

Slip the disk in your computer and suddenly you are
Arthur Dent, the dubious hero of THE HITCHHIKER'S
GUIDE TO THE GALAXY, a side-splitting masterwork
of interactive fiction by novelist Douglas Adams and
Infocom’s Steve Meretzky. And every decision you
make will shape the story’s outcome. Suppose for
instance you decide to lingerin the pub. You simply
type, in plain English:
>DRINK THE BEER

And the story responds:
YOU GET DRUNK AND HAVE A TER-
RIFIC TIME FOR TWELVE MINUTES:,
ARE THE LIFE AND S0OUL OF
THE PUBs THEY ALL
CLAP YOU ON
THE BACK

=
=

*WRAP THE TOWEL AROUND MY HEAD

And the story responds:
THE RAVENOUS BUGBLATTER BEAST OF
TRAAL IS COMPLETELY BEWILDERED,

AND ITISSODIMIT THINKS IF YOUCAN'T
TELEYOL BEE ITHITICANSTISEE YO,

> WHAT A GREAT : Simply staying alive from one zany situa-
CHAF YOU ARE AND o Bl tion to the next will require every proton of

2 . r . : i .
X = ¢ mind can muster. So put down

WAKE UP WITH A HANGOVER WHICH LASTS

FOR ALL ETERNITY, YOU HAVE DIED, aatz vy, thatbeer and hitchhike
Suppose, on the other hand, you decide to: e down to your local

EXIT THE VILLAGE PUB THEN GO NORTH 4 <7 ("% software store today.
In that case you'll be off on the most mind-bogglingIy : S T \“*__'"'" Before they put that

hilarious adventure any earthling ever had. bypass in.
You communicate—and the story responds—in full

sentences. So at every turn, you have literally thousands  © =

of alternatives. If you decide it might be wise, for o, é 4 Comes complete with Peri Senitive
instance, to wrap a towel around your head, just say so: e ONE AN IC Hatton s prekage of

a DON"
I

Multipurpose FlufTand orders for the

otk o0 b destruetion of your home and planet.

! Pig A . ¢ For more information call 1-800-262-6868, Or write to us
Hor interactive seience fiction Stories from Infocom at 125 CambridgePark Drive, Cambridge, MA 02140.

1985 Infocom, Ine. THE HITCHHIKERS GUIDETO THE GALAXY s atrademark of Douglas Adums. PLANETFALL, STARCROSS, sUsPENDED oS NAMAMAM COSHMOd O Ca
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Do you have a question or a problem?
Have you discovered something that
could help other Commodore users?
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 received, we cannot
respond individually to programming
questions.

Switching Cases

I was recently fooling around with

CHRS and discovered that PRINT CHR$

(14) puts the letters into upper/lower-

case mode, Is there a CHR$ that changes

them back to uppercase/graphics?
Matthew Whitaker

Try PRINT CHR$(142) for uppercase/
graphics, You can find a complete list of
these CHR$ codes (also called ASCII
codes) in an appendix at the end of your
user's guide.

The Grammar Of Disk Commands

How do I rename or scratch a program?

When I try the examples in the disk

drive manual, they don’t work. The

commands I'm using are

PRINT#15, “RENAMEO: newname=old
name” ,8

PRINT#15, “SCRATCHO: programname”’
8

Julie Anne Mood

Computers are quite literal and are sensi-
tive to spelling and syntax. You've made
at least one error—the ,8 should not be in
the command, Also, before you PRINT# to
channel 15, it must be opened. Type
OPEN 15,8,15 to prepare channel 15;
when you're done sending disk com-
mands, CLOSE 15 turns it off.

All disk commands can be abbreviat-
ed to a single letter; “R" instead of “RE-
NAME" and “S" instead of “SCRATCH".
This saves you a little typing. Also, the
character after the command is the num-
ber zero (0), not the letter O. So, to scratch
a file called PINETREE, enter the three
lines below:

OPEN 15,8,15
PRINT#15, “S0:PINETREE”
CLOSE15

To rename a file currently called
OAK to the new name CEDAR, enter these
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three lines:

OPEN 15,8,15
PRINT#15, “R0:CEDAR =0:0AK"
CLOSE15

Readers who own a 128 can use the
built-in SCRATCH and RENAME com-
mands instead of going through the disk
command channel.

Orderly Characters

I'm taking a computer class in high
school. My teacher showed us a pro-
gram that waits for you to press a key
and then prints the character and its
ASCII code. I translated it to Commo-
dore BASIC (listing enclosed). Most of
the keys work, but some don’t. Can you
explain what's wrong?

Mark Riddle

One of the lings in your program is IF
A$>="0'"" THEN 50. Line 50 then
prints the character and its ASCII code. If
the character in A$ is less than “0", the
program loops back to check for another
key to be pressed.

Look for an appendix that lists ASCII
and CHRS codes in the back of your user’s
guide, the book that came with the com-
puter. These are Commodore ASCII codes,
not true ASCII, so they may differ slightly
from the ASCII you've studied in school.
Some of the numbers are different, but the
idea is the same.

When your computer executes the IF
statement, what it's really doing is check-
ing the ASCII value of the string variable
A$ against the ASCII value of the string
literal “0". (A string literal is a series of
zero or more characters inside quotation
marks,) The character “0” has an ASCII
value of 48, as you'll see if you examine
the appendix in the user’s guide. Or type
PRINT ASC("0”) to see what your com-
puter says. You could also try PRINT
CHR$(48), to verify that character num-
ber 48 is a zero.

Your program is almost correct, but it
prints only characters higher than 0" on
the list of ASCII codes. It ignores charac-
ters such as !, #, or / (with corresponding
ASCII codes of 33, 35, 47) because they're
less than CHR$(48), the string literal “0”,
To fix it, change the IF statement to IF
AS$>= CHRS$(0), or if you want to bypass
the control codes (color changes and the
like), IF A$>= CHR$(32).

Editors and Readers

Making Backups
I always use the Wedge program that
comes on the 1541 Demo disk. I have
tried repeatedly to copy the two sepa-
rate programs from the Demo disk. I
can save the BASIC program called “C-
64 WEDGE”, but no matter what I try, I
am unable to save the “DOS 5.1” pro-
gram, the machine language portion of
the Wedge. Can you set me right?
James C. Platt

BASIC programs like “C-64 WEDGE" are
easy to load and save using the commands
BASIC offers. BASIC also has a provision
for loading machine language (ML) pro-
grams. Just add the number 1 after the 8
(for example, LOAD “DOS 5.1",8,1). Un-
fortunately, there is no command to save
an ML file on the 64. Many other comput-
ers, including the Commodore 128, have a
command to do this (BSAVE).

One solution is to use the “MLX"
machine language editor. This only works,
however, if you know the starting and
ending addresses of the program you're
trying to save. To back up DOS 5.1, you'd
load and run MLX and give it a starting
address of CCO00, ending address CFFF.
Load DOS 5.1 from MLX, switch disks,
and save to the new disk (see the MLX in-
struction page for more details). If you
don’t know the starting and ending ad-
dresses of the program, you can’t use MLX
to make a backup.

The following short program simpli-
fies the copying of Commodore 64 pro-
gram files. It works with both ML and
BASIC programs. Before you run it, put a
disk into the drive. When the program is
run, it writes a program called COPYIT
on the disk.

JF 10 OPEN2,8,1,"COPYIT":PRINT
#2,CHRS (@) ; CHRS(192);
C=0 :FORA=1TO139 :READB:C=
C+B:PRINT#2,CHRS(B); :NEX
T:CLOSE 2
IFC<>28455THENPRINT "
{CLR}{2 DOWN}DATA ERROR"
:STOP

PRINT"[CLR]} {2 DOWN}DONE"
DATA 32,109,192,32,253,1
74,32,158,173,32,130,183
,166,34,164,35,32,189,25
5

DATA 169,2,162,8,160,0,3
2,186,255,32,192,255,162
+2,32,198,255,32,228
DATA 255,160,0,145,251,1
65,144,208,6,32,125,192,
76,36,192,165,251,133,25
3

JG 20

CK 39

cs 40
EK 50

DP 68

QM 70
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HG 80 DATA 165,252,133,254,32,
189,192,32,228,255,201,6
7,208,249,169,2,162,8,16
%)

DATA 1,32,186,255,32,192
.255,162,2,32,201,255,32
,132,192,32,125,192,165,
251

XF 10@ DATA 197,253,208,244,16
5,252,197,254,208,238,3
2,132,192,169,52,133,25
1,169

DATA 8,133,252,169,2,32
,195,255,76,204,255,230
,251,208,2,230,252,96,1
60

DATA ©,177,251,76,210,2
55

To copy a program, LOAD “COPY
IT” ,8,1, then type NEW. Insert the disk
containing the program to be copied into the
drive. Type SYS 49152,"filename’”, sub-
stituting the name of the file you want to
copy for “filename”.

When the red disk drive light goes off,
remove the disk and put the disk onto which
you want to copy the program into the
drive, Press the C key (remember that C
means Copy). When the READY prompt ap-
pears, your copy is done,

GB 110

KR 120

Commodore POKEs

Could you print a list of POKEs for the
64 like the ones you published for the
128 in the March issue? These were the
POKEs for disabling RUN/STOP-RE-
STORE and the like.

Stuart Hopcraft

We've assembled the following useful
POKEs from previously published lists.

If you disable the keyboard in direct
mode, you won't be able to enter the POKEs
to get it back because, of course, the key-
board is inoperative. RUN /STOP-RE-
STORE still works, unless you've disabled
it, too, and will allow you to regain a func-
tional keyboard. Also, strange things hap-
pen when you POKE22,35 to stop the
printing of line numbers. For one thing,
printing a string inside quotation marks
(PRINT “ABC") won’t work, although
string variables can still be printed.

The POKE to remove line numbers
gives you a simple sort of word processor.
You can type a message with line numbers
as if it were a BASIC program, enter the
POKE, and then LIST to the printer. Your
message will print out with no numbers.

Reprogramming The Function Keys

Is there a way to disable the Plus/4's
function keys (which are preset), so
they could be used for various functions
in other programs?

Frank E. Armstrong

The 128, Plus/4, and 16 all have a KEY
command which does two things. Type KEY
all by itself and you'll see the current list of
function key definitions, It also allows you
to redefine the strings printed by the func-
tion keys. Entering KEY 1, “OPEN 4,4:
CMD4: LIST” + CHRS$ (13) would
change f1 to print the commands for listing
a program to the printer plus a carriage re-
turn, the CHR$(13). Add a number 1-8 after
KEY, followed by a comma and the charac-
ters or CHRS codes you wish to be printed.

64 VIC Plus/4, 16 128

Disable LIST 775,191 775,223 774,187 775,139
Enable 775,167 775,199 774,110 775,81
Disable SAVE 819,246 818,73 816,136 818,180
Enable 819,245 818,133 816,164 818,78
Disable LOAD 816,157 816,103 814,239 816,0
Enable 816,165 816,73 814,74 816,108
Disable RUN/STOP 808,239 808,100 806,103 808,100
Enable 808,237 808,112 806,101 808,110
Disable RESTORE 792,193 792,7 — 792,125
Enable 792,71 792,173 —_ 792,64
Disable keyboard 649,0 649,0 1343,0 2592,0
Enable 649,10 649,10 1343,10 2592,10
No keys repeat 650,64 650,64 1344,64 2594,64
All keys repeat 650,128 650,128  1344,128  2594,255
Enable repeating keys (space, delete, and cursor keys)

650,0 650,0 1344,0 2594,0
Clear keyboard buffer (before INPUT)

198,0 198,0 239,0 208,0
Change character color, x is 0-7 for VIC, 0-15 for others

646,x 646,x 1339,x 241,x
Remove line numbers during LIST

22,35 22,35 22,35 24,37
Enable 22,25 22,25 22,25 24,27
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To make the function keys act as they
do on the VIC and 64, enter these lines:

10 C=133

20 FOR ] = 1 TO 7 STEP 2

30 KEY ], CHRS(C): KEY J+1,
CHR$(C+4)

40 C = C+1: NEXTJ

After running this program, the func-
tion keys will be defined as the ASCII codes
133-140. A program could test for f3, for ex-
ample, with something like 411 GETKEY
AS$: IF A$ = CHR$(134) THEN 500. At
that point in the program, if the user
pressed f3, the program would go to line
500.

Spelling Practice

I use “SpeedCheck” (December 1985),
the spelling checker for SpeedScript, as
an educational aid for my three elemen-
tary school children. I encourage them
to bring home a list of their spelling
words, which I then enter into the
SpeedCheck dictionary of words. Once
this is done, I recite the words as my
child types them in with SpeedScript.
The spelling checker then highlights
any misspelled words.

This not only makes studying the
spelling list more fun, it also helps the
child learn the computer keyboard.

Richard L. Eberhardy

You‘ve invented an interesting new appli-
cation for “SpeedCheck”; it sounds as if it
works well.

Nested Loops

In one of your programs, a common
mistake was made. FOR and NEXT
should be used in pairs, not FOR-FOR
followed by NEXT-NEXT. A proposed
solution for “Bug-Swatter” is to split
that part of the program into two sepa-
rate loops.

G. Brandt

That part of the program is written correct-
ly; there's no error in the line you men-
tioned. The situation you've described is a
nested FOR-NEXT loop, where one loop
is inside another. Type in the following pro-
gram to see how nested loops operate. It
works on all Commodore computers.

10FOR] =1TO5

20 PRINT J, “OUTER LOOP”
30FORK =1TO 3

40 PRINT K;“INNER";

50 NEXT K: PRINT

60 NEXT J

The loop that uses the variable K as an
index, lines 30-50, counts from 1 to 3. But
it's completely inside the J-loop, which re-
peats 5 times, so the K-loop counts to 3 a to-
tal of 5 times. The “OUTER LOOP”’
message prints 5 times, while the “INNER”
message appears 15 times (5 X 3).

This is the correct method for using
two loops at the same time. The inner loop
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is said to be nested in the outer loop. Note in
the example above that line 10 starts the |-
loop and line 60 ends it. The K-loop runs
from line 30 to 50. The first loop to start
should always be the last to finish, Another
way of looking at it is that a nested loop
should be completely inside the outer loop.

Placing one loop inside another is a
useful programming technique. It's used
widely in alphabetizing and sort routines
and comes in handy when you're working
with arrays.

The Paperwork Stacks Up

Here is a program that doesn’t work on
my 128:

10FORA =1TO 10

20 PRINT “HELLO";

30 GOSUB 200

40 END

200 PRINT “GOODBYE"

210 NEXT A

220 RETURN

I've programmed for a few years
with the Apple Ile, TI-99/4A, and now
the 128, and I can't say I've run across
this problem before. Could you please
explain why this program won’t work?

L. Darrell Olson

You cannot split a FOR-NEXT loop, putting
the FOR in the main program and the
NEXT in a subroutine. Here's why:

Imagine that you've received several
letters in the mail and you place them, one
atop another, in a neat pile. Each piece of
mail is covered by another, except the one
on the top. To get to the third one down, you
must remove the two letters from the top.

Computers have an area of memory
called the stack, which operates a lot like
this fictional pile of correspondence. You
can push numbers onto the stack and pull
numbers off the top. But only the number on
top of the stack is directly accessible.

The Commodore 128 (as well as the
VIC, 64, Plus/4, and 16) saves various
information on the stack. In a simple FOR-
NEXT loop, the FOR pushes information
about the loop onto the stack. Then, when
the 128 sees the NEXT instruction, it pulls
that information off the stack and decides
whether the loop should continue or end. If
the loop isn't finished, the information re-
mains on the stack. The most recently start-
ed loop has its data on top of the stack.

Incidentally, this is the technical rea-
son for the nested-loop rule mentioned in
the previous letter. If you start the first loop
with the index variable ], the | information
is pushed onto the stack. Then, when you
start the K loop, the K information is pushed
on top of the stack. The NEXT K must come
before the NEXT |, because the loop infor-
mation for K is higher on the stack.

Subroutines also use the stack. When
GOSUB 200 (line 30) executes, the 128 has

A
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to remember where to come back to when
the subroutine is done. The relevant infor-
mation is pushed on the stack. When RE-
TURN ends the subroutine, the computer
pulls that data back and jumps back to the
line after the GOSUB.

In your program, the FOR pushes some
information on the stack, then the GOSUB
pushes more information (which is now the
top of the stack). When the NEXT occurs
within the subroutine, your 128 tries to lo-
cate the information about the loop. But
what it finds on the stack is the GOSUB,
which isn’t the right information. As a re-
sult, it stops and prints the NEXT WITH-
OUT FOR error.

This is not a quirk of Commodore com-
puters. You'll find that the Apple and TI re-
turn similar error messages (the message is
worded differently, but the error has the
same cause).

Hidden Lines

How do you make a line number disap-
pear when someone tries to list a BASIC
program? Also, how do you make an
entire line flash and then erase itself?
Mark Sanders

List the line you want to flash and add a
colon, REM, and a quotation mark:

:REM"

Press RETURN and then cursor back
up to the end of the line. Press CTRL-9
(RVS ON) and then type enough reverse
T’s to match the number of characters up
to and including the quotation mark after
the REM. When the line is listed to the
screen, the reverse T's act as delete char-
acters. The line prints and is quickly
deleted,

This trick doesn't prevent users from
listing to the printer, however, because
it's not possible for printers to delete or
erase characters once they've been printed
on paper.

Golfing Stats

For two years I've been using a BASIC
program for the 64 to calculate handi-
caps and keep win/loss records for my
Retiree’s Golf League. My problem is
that the league expands to 160 players
each winter and the program uses a di-
rectory entry for each man. I therefore
can handle only 144 golfers on a single
disk, with the records for the extras on a
second disk.
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one side of the disk at a time, If you
could help, I'd appreciate it.
George Cowing

You're right, the 1541 and 1571 both have
a limit of 144 directory entries. The direc-
tory track contains exactly 18 disk sectors
and each can hold information about 8
files. Hence the 144 entry maximum,

You're also right about expanding the
1571's directory to 288 entries. The 1571
can treat double-sided disks as if they are
two single-sided disks.

First, insert a new double-sided disk
into the drive and type two lines:
OPEN15,8,15,U0>M0"

CLOSE15

This makes the 1571 act like a single-
sided 1541. Think of M0 as “mode zero”
(M1 turns the drive back into a double-
sided 1571, which is mode one). Be sure to
type the 0's as zeros, not the letter O.

Even though it's using only one side,
the 1571 still has two read /write heads
(head 0 and head 1). Turn on head 0 and
format that side of the disk with the fol-
lowing lines:

OPEN 15,8,15,U0>H0"
PRINT#15,“N0:diskname,id"
CLOSE 15

Formatting erases everything on the
disk, so be sure not to use a disk contain-
ing anything you want to keep. Now type
the three lines above again, but substitute
“U0>H1" in the first line (this switches
over to read /write head 1). Also, use a dif-
ferent disk name and a different ID. The
different ID is essential; if you use the
same ID, you may encounter some serious
problems.

Once you've created the two-headed
disk, you might want to mark the label so
that you don't treat it as a normal double-
sided disk. To use the disk in your pro-
gram, you'd want to find a dividing point;
for example, names A-M on one side and
names N-Z on the other. Start the pro-
gram with the “U0>MO0" command to put
it into mode 0 (1541 emulation), and then
switch sides by sending "U0>H0" and
“U0>H1" to channel 15.

One more thing: When you send the
command to switch sides, you should not
have any files open. Close all files (except
the disk command channel 15) before
changing read /write heads. After switch-
ing, it wouldn’t hurt to initialize the disk
by issuing a DCLEAR (128 mode) or a
PRINT#15,"10" (64 mode).

Safe Memory

I have a couple of questions about pro-
grams for the 64, The program ““Arcade
Baseball” (May) begins with POKE
56,48: POKE 55,0. What do these
POKEs do? I have seen them in other
programs, so they would seem to have
some widespread use. When I enter
them in direct mode, however, nothing
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seems to happen,

Also, very often in machine lan-
guage programs, I see the number 169
followed by the number 0. Is there
some special significance to these two
numbers?

Paul Dexter

When you first turn on a 64, you'll find the
numbers 1 and 8 in locations 43-44 and
the numbers 0 and 160 in 55-56. These
numbers refer to memory addresses; to
convert them into decimal notation, mul-
tiply the second number by 256, and add
the first number (8 times 256 is 2048, then
add 1 to get 2049). The pointer in address-
es 43-44 contains the lowest address
available for a BASIC program, which is
2049 ($0801 in hexadecimal notation). Lo-
cations 55-56 point to 40960 (hex $A000),
one byte above the highest location avail-
able for a BASIC program. These are
sometimes called the bottom of BASIC
and the top of BASIC, respectively.

Locations 43-44 and 55-56 are im-
portant because they tell the computer
which part of memory is not currently
used by the system. Because it's free mem-
ory, you can put BASIC programs and
variables in this space, After a program is
loaded, another pointer at 45-46 is set.
This pointer, sometimes called bottom of
variables, indicates where the BASIC pro-
gram ends and variables begin. All of the
memory between the bottom of variables
and the top of BASIC is open; when you
run a program, variables are stored here.

This poses a problem for sprites, hi-
res screens, custom characters, machine
language (ML) programs, and anything
else that needs memory. If you put an ML
program in the variable space, chances
are good that variables will eventually
overwrite the program.

POKEing new values to 55-56 and
issuing @ CLR command moves the top of
BASIC. The number in 56 should be lower
than its usual value of 160. This reduces
the memory available to BASIC programs
and variables. It also sets up a section of
menmory that's safe from BASIC. “Arcade
Baseball,” for example, needs some safe
space to keep the sprite shapes and custom
characters.

Entering the POKEs in immediate
mode might seem to have no effect. But if
you type PRINT FRE(0) before and after
the POKEs, you'll see a reduction in the
amount of free memory. You haven't real-
ly removed any memory from the com-
puter; you've just told it that BASIC
programs must fit within a smaller
amount of memory.

The 169 and 0 you've noticed in ma-
chine language programs means LDA #0
(LoaD the Accumulator with the number
0). This is a comnon ML instruction, one
that's usually followed by a store (STA)
command. To read through a machine
language program, you need a disas-
sembler, which is a program that trans-
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lates numbers like 169 and 0 into
corresponding, easier-to-understand
mnemonics such as LDA #0.

Reading Alternate Disk Formats

I have trouble booting WordStar for the
Kaypro Il on my 128 and 1571. On the
Kaypro, all I have to do is type WS and
the program is booted. On the 128, I've
tried typing WS. After about ten sec-
onds, the disk drive stops and KAYPRO
IV appears in reversed characters on the
bottom of the screen. The cursor
doesn’t appear again until I press RE-
TURN. Can you help?

Paul Van Beber

With certain disk formats, CP/M can’t tell
for sure which computer the disk came
from. The KAYPRO IV prompt is essen-
tially asking you if you're using a Kaypro
IV disk. You're not, so press the right and
left gray cursor keys (above INST /DEL on
the top row) to select Kaypro II. Then
press RETURN. If you plan to use several
Kaypro II disks, you can lock in this for-
mat with CONTROL-RETURN instead of
RETURN. If you do this, you don’t have to
select Kaypro Il every time you swap
disks.

For more about disk formats, type
HELP while side 1 of the CP/M disk is in
the drive. Select the topic C128_CP/M
and subtopic MFM_FORMATS (type the
back-arrow key above CONTROL to get
the underline character),

Disk Flaws

[ own a 64 and 1541 disk drive. When I
type LOAD"$"”,8 on one of my disks, it
prints SEARCHING and LOADING, but
then the red light starts blinking. I've
used this disk before and it has been
formatted. What did I do wrong?
Alfred Schmalfuhs

Your letter mentions a single faulty disk.
Assuming that you have other disks which
work with your system, you can probably
rule out the computer and disk drive as
the cause of the problem. It's likely that
you have a bad disk. Depending on what
went wrong with it, you may or may not
be able to salvage its files.

Since you can’t LOAD"$" to get a di-
rectory, there may be something wrong
with the directory track. Run the follow-
ing program after attempting to load the
directory, while the 1541's light is still
flashing:

1 OPEN15,8,15
2 INPUT#15, E,E$,T,S: PRINT E,E$,T,S
3 CLOSE15: END

You should see the error number, the
error message, and the track and sector
where the problem occurred. If the prob-
lem is on track 18, something has hap-
pened to the directory. Initializing or

validating the disk may help. First, enter
this line:

OPEN15,8,15,10”: CLOSE15: LOAD"$0”,8
If that doesn't work, try this:
OPENI15,8,15,V0”

The process of validating a disk takes
some time. When the drive busy light
turns off, enter CLOSE15 and try loading
the directory again,

The directory track may be scram-
bled, which means initializing and vali-
dating won't have any effect. One possible
cause of a scrambled directory is misusing
a program that writes directly to a disk
and putting the wrong bytes in the wrong
places. You may be able to fix it with a
“track and sector editor” program, if you
can figure out which bytes should be
changed. You'd have to know how infor-
mation is organized on Commodore disks
and be able to recognize the bad bytes for
this to work.

You may also have a magnetism
problem; disks can be adversely affected
by magnetism from a motor, a television,
or some other electrical equipment, This is
not usually something to be concerned
about; the magnetism put off by most
equipment is fairly weak and frequently
won'’t have any effect on disks,

The disk itself may have a physical
flaw, which could have been there when
you bought it or could have been a result
of improper handling (poking it with a
ballpoint pen or touching the exposed disk
surface, for example), If the disk is dam-
aged, there's usually nothing you can do
to repair it.

Finally, the disk may simply be stuck
in its sleeve, unable to spin properly. You
may have accidentally set a heavy book on
top of it or squeezed too many disks into a
disk box. The solution to this problem is to
put two fingers in the middle of the disk
and gently turn it. This should loosen it
enough to allow it to spin.

If any of these suggestions help and
you're able to load the directory, it would
be prudent to immediately back up the
files on the disk. If it failed once, it may
fail again.

The 128 Memory Expander

I have some questions about the 1700
RAM Expansion Module I just pur-
chased. I had hoped I would be able to
address the 128K in banks 2 and 3 using
the Kernal INDFET and INDSTA rou-
tines ($FF74 and $FF77) as I do with
bank 1. Apparently this is not the case;
the 128 thinks bank 2 is bank 0 and
bank 3 is bank 1.

Is it possible to directly access the
expansion memory using the techniques
I use for bank 17 If not, then how do
you “swap” a block of memory in ma-
chine language? If Commodore never
intended to allow direct access of the

Cwww.commodore.ca




GET UP T0 200 FUN-FILLED
PROGRAMS EACH YEAR-

when you subscrlbe now to COMPUTE!’s Gazette

,Subsor(be to COMPUTE!'s Gazette today
/ through this special introductory”money-saving
~offer;and you'll’be getting a lot more than’just
another computer magazine. That's because
each/issue of COMPUTEYs Gazette comes
complete with up to 20 all-new; action-packed
- programs
~Subscribe now and Yol can depend on a
steady Supply,/of high quality, fun-illed
programs for-your Commodore computer—
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ORDERS ONLY
CALL TOLL FREE

>OMMODOR
1-800-468-9044

DATA 20 XL-80

The XL-80 is an 80 column board
that plugs into the back of your
C-64. It's compatible with the
Mitey Mo modem software to
give you an B0 column terminal on
;‘[Jllr C-64. Included with the

L-80 is an BO column word pro-
cossor, spreadsheet, and mating
list program

XL-80
$59.95
XL-80 &

MITEY MO
Package Deal

$107.95 \f

3 ; LXaB0 e v e $229
| PRIH‘I‘EH lNTERFACES g sy SCALL
GWIZ oovennainnai. $49.95. Homewriter 10.... SCALL
MW-350 w/4K Buffer SCALL includes CO!anOdOfe or Atar
" Cardco Super G... SCALL niace
Xetec Supafgnphlx SCALL FX-85...... $359
Xetec Jr.ivavens 54605 | T FX-286 ... SCALL
| Grlpplotcn...... $87.95 DX-10.... SCALL
. Tymac Connectlon  $67,95 ‘ !

oM

General Acct System

for the C128 in 128 mode
Includes [} General Ledger [ |
Accts Recewvable [ Billing
Statements [ Accts Payable
"] Check erhng; ] Job
Costing ['] Payroll

TOTAL PRICE $1 3495

PRO-LINE

ENEENIBOFTWARE

| 'Priﬁl Shop
GT4 ... $22.95

Fast Save. Fast Load Cartridge \ Print shgg Gunﬂnlun W-“-L
C POWER

CaoRe ﬁmﬁ """ ape
CASHBOX red.’a blue, '3 gold . '“"' \
Wordpro 64 M
=2l

E:%Ea:.f.,.. PANASONIC
TOOLBOX 64 1091 ...%$229.00

1080 ...$199.00

ALIKE

| s
ormsamtese, 7 sm— st
PRINTERTYPEWRITER
2200 Ve $264
Daisywheel Printer, Portable
Typewriter, Buill in

Correction Tape
PRINTERS

SAT Preparation
'W0GN HAYDEN
Pmparnd hy Pmkaauwls

SAT Score
Improvament
-Syalern

Includes Pr

ing comp.

SAT Practice. . ;
Jeshaoahiio ... 517,95

3131 Daisywheel .....
3151 Daisywheel .. ... SCALL

.$50.95
Math. Fead-
mnuwn

3 _'-cubssou-r

SPECIAL!!

'.'"Wordpro 3+ /64

$14.95

. while supply. Iasts_ :

PRINTER PACKAGES

all packages work with C64 or C128

NX-10 & Xetec Supergraphix . ...$309.95
mr NX-10 & Xetec Supergraphix |r .$284.95
PANASONIC
1091 & Xetec Supergraphix.................. $289.95
1080 & Xetec Supergraphix jr.........ccoouounn $239.95

Packages Available! All printers/interfaces. . .call for details!

We are a Commodore authorized service center

Out of warranty repair rates: prices include all parts
C-64... ...$69.95 and labor, 30 day

..$79.95 warranty, and UPS
..SCALL return ground shipping
1541, 1571 align..... $29.95

MESSENGER ........... $42.95

Printer

Closeouts!

To ordnf'by mail: 'Na awepl my order. certified check,: personal 1670, nasr s v i 1378 ﬁgglgmmoz?A
| chieck, Allow. 2 weeks Jor personal check 10.Cear. . 1660.............0. SCALL AU N
1 Shipping: $4.00 for saftware and accessones’s10,00 for prnters and MITEY MO......... $59.95 ‘Works with Pnnt Shopl
. mwmg ﬁdmmmmgrmonmm[mmmww VIP TERMINAL. . ... $34.95 $.| 39 S
O“l@l' i ﬂ‘m N
\quired on APO, FPO, AK, HI. anufomvgn SN AN VIDTEX TERMINAL..$23.95 e

\ 'l’ehm. ALL. PRICES REFI.EOT OASH DlSCOUNT J\DO'I B!G FOR
~“MASTERCARD OR VISA. Manutacturer's warcanty honored wilh copy.of
‘our invoice, ALL: SALES ARE FINAL. Defective lems replaced o re-

\ ,ﬂalrad dt ourdiscretion Pannsylvania residents add, 6% sales tax. Prices
and! lerms suhjec! 19 chnnge wlrmou: m::tlce :

Compuserve Starter Kit ..$19.95
Playnet Starter Kit...... $14.95

MASTER MODEM $39.95

Includes Dow Jones, Compuserve Time

€& cardco

LQl Daisywheel
- $179

P.0. BOX 1006

TUSSEY COMPUTER PRODUCT
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INFORMATION AND

PA ORDERS 814-234-2236
GAMES
UBEST SELLING GAMES

Hitchhiker's guide ........... $22.95

F-15 Strike Eagle....... $21.95

Karateka .......... $19.95

Kung Fu (Spinnaker) . Scall

Flight Simulator Il $3285

FS Il Scenery disks $15.95

Jot ... o'y $20.95

Microleague Baseball $27.95
Microleague general manager
disk. . ... $27.95
Mscrn!eague 1985 teams $15.95
Hobbit . y 2 .. Scall
Sargon e ey $37.95
Murder by the Dozen $24.95
ACTIVISION \
Alcazar. $19.95
Borrowed Time $19.95
Computer Fireworks
Celebration : $19.95
Countdown to shu!mwn 3 $19.95
Fast Tracks Slot Car Const ... $19.95
Garry Kitchen's Gamemaker . . $24 95
Great Amer RR $22.95
Hacker. 4 $19.95
Little Comm.!er Pecalc ..-..52495
Master Of Lamps............ $19.95
Mindshadow .. .......... $19.95
Pitfall II: Lost Cavems $19.95
Space Shuttle. .. ..... $19.95
'BRODERBUND
Championship Lode Runner . . $24.95
Karateka .. ... S $19.95
Lode Runner. $24.95
Music Shop. . 82995
BLUE CHIP
Baln oo s e e $24.95
Millionaire . .................524.95
Tycoon $24.95

ELECTRONIC ARTS
{GALL FOR OUR LOW PRICE ON ALL
~ELECTRONIC.ARTS PRODUCTS!

EPYX

Summer Games. . . 52695
Summer Games II .$26.95
Winter Games . ............- $27.95
Vorpal last loader ... .......... Scall
Call for prices on other EPYX
products!!!

INFOCOM )
Cut Throats, .. ..o uviuiiiis §22.95
Doadling . ivoveiiiins i $25.95
Enchamnter . . oo oevosumossvis $25.95
Hitchhiker's Guide ., . . . .. $22.95
Infioel e R .$29.95
Invisiclues . $6.95
Planetfall . . : 5 $25.95
L2 Ty A B TR b $29.95
Spellbreaker . i 22905
SUSPBCE: o s $29.95
Wishbringer, .. .............. $25.95
WSS o o wiibains s aminis $25.95
) o R R $22.95
Zork Il ... $26.95
Zork 1l $26.95

" _MINDSCAPE

Bank Street Music Writer $27.95
Bank Street Storybook . $27.95
Castle Clobber..............$18.95

\C-64' WORD.PROCESSORS .

Halley Project. £$27.95
Indiana Jones. .............. $22.85
Quake minus one .§17.95
Shadowfire ....... .§17.95
The Perfect Score: Prep For

2P gt SR LY ey $4995
The Lords of Midnight. .......$17.95

CALL FOR PRICING ON OTHER
MINDSCAPE PRODUCTS

In search of the most amazing

thing ! $18.95
Kung Fu...... ‘ .. SCALL
Snooper Troops | or II .. 516.95

Call for Prices on other SPINNAKER
Software

STRATEGIC SIMULATIONS .

CALL FOR OUR LOW PRICE ON M.L
SSI GAMES. )

MIEGELLANEDUB

Paperback Writer. . ... Scall
Bank Stroot Writer. . . . ... Seall
Bank Street Speller . . . $34.95
Font Master Il . ... $34.95
Wordpro 64, ... .. .. $36.95
Spellpro 64, . ...... .. $32.95
Wordpro 34 /64 ..., $19.95
Fleat System Il. .. .. . eall
Paperclip............ $37.95

.. $49.95
$36.95

Paperclip wispellpack .
Mirage Professional WP,

MICROPROSE
Acrojet $24.95
Crusade in Eurnpo $27.95
Decision In the Dcsurl $27.95
F-15 Strke Eagle. . $21.95
Gunship. $24.95
Conflict in Vle'nam Scall
Helicat Ace $21.95
Kennedy Approach $24.95
NATO Commander $24.95
Silent Service $24.95
Solo Flight $24.95
Spitfire Ace $21.95
Top Secret $24.95
SIMON & SHUSTER :
G.\. Paper Airplane const . Scall
JK Lasser's Income Tax

guide ..... ..839.95
Kermit's Story Maker $19985
NY Times Crossword Puzzie

Vol. 1o 2 $1495
Spy Hunter .. 83195
Star Trek- Kobayasn- an $29.95
Typing Tutor Il $29.95

 SPINNAKER \ \

Adventure Creator $22.95
Alphabet Zoo $16.95
Cosmic Combat . Scall
Delta Drawing. ..$19.95
Facemakef .................5$19.95
Hey Diddle Diddie $16.95
Homework Helper .. $call

L Financial & Accounting

File Now .. Scall
Practlle;. | osas s sinsesnsseis Scall
Vizastar 64 . ................ $79.95
Pracitcal(d) or (1) .. Scall
Calkit .$39.95
Hes Multiplan $20.95
PS, Tha Programmable

Sproadsheet $19.95
Calc Result Adv (d.c) &G? 00
MONOCHROME MONITORS
(Composite Input)
NEC 1205 12" amber

w/sound $89.95
Goldstar MBM2233 12°

amber. $79.95
Goldstar 12°

green §79.95
Zenith 1220 amber flat

screen $99.95

Zenith 1230 qrevun I'at s;c.r.e.e'n $99.95
Din to RCA phono jack cable . . $6.95

RGB to RCA phono. jack cable . $9.95

COLOR MONITORS
SAMSUNG 14" Color

composite . .$139.00
Taxan 220 Color composite, sep.
video ... : $169.00
Sakata SC- 100

‘CARDCO .
Numeric keypad .. 53495
5 slot carl. exp ... . $54.95
S’ more Bi as.c $49.95
Merlin 64 $34.95
Fast Load $24.95
Pal 64 $32.95
Power 64, , ... 53295
Toolbox 64 ,................559.95
CSM 1541 align ..$34.95
Mach 128 . Scall
C Power . 569 95
C-64 INTEGRATED PM:KABKQ
Vizastar 8K ....579.95
THO. s v vasanssrssSoAll
HOMePAacK. . . vvvvvarvnrsnres 939.95
MISCELLANEDUS
Estes power supply for C- 64, $C:\LL
Koalapad, .......coovviiviviins $59.85
Koala Gibson Light pen ..., $49.95
Naverone 3 Slot e:pandcr 8-2? 95
" GRAPHICS. \
Print8hop. ... liiuiiiivann $25 a5
Graphics Library |, |r orlil. ... $16.95
Nowsroom. . .. .. $34.95
CHp-AR | v eavsnrnnnnny 1eee+ 319,85
Clp At ll.....ocovivnnn . Scall

Softsync Pors. Acct $32.95
Cont. Home Acct, ........... $46.95
Timeworks General Ledger, A/R, A/P,

Payroll, Inventory. . ... $40.95 each
Infodesigns General ledger, AP, A/R,

Payroll, Inventory, ........... $call
R e a e $36.95
'ACCESS

“HAYDEN i
" CALLFOR cun ww PﬂIGE oN au.
h, AGGEBS AND HM’DEN PRODUGTSI!

OPEN 9-8 Mon-Fri; 10-5 Sat EAST COAST TIME

1571, 1572 hﬁiv'E's

11902 MONITOR - NOW

. MPS 1000 an‘ren FOR
1350 MOUSE LOWEST |
11700, 1750 RAM | PRICES

EXPANSION \

".CALL FOR DETAILS .

514900

-'connonou: somnns

___WORD PROCESSORS
CNIZNVHYTE 28

< 18ps daisywheel ...
L SRA0. 'SR-15 ..SCALL ‘

. $159 DAvE

1 YEAR WARRANTY

Thompson Monitor. SCALL
4 modss ol dperahon. NI cables
10128 imludad

11 S R .. Beall
Kid ProQyo ....... .. $32.95
10164 DATABASES" NNNSAN
Bank Stroet Filer .. $34.95
Consubtant, , . ..oovnirainrine $39.95
Mirage Data

gen,...,

Profil 64
HGBI!CUMPOSITE
"MONITORS
Magnavox 8562 .., SC.M.L

2 year warranty, all cables 1o
128 includod. Mol
modo avinablo.af fick of switch

SEIKOSHA

-SP-1000 VC ...51?9-
- NLG

SP-1 000. NS .SCALL
.Centronics parallel. .

version of printer

“SUPER GRAPHIX Jnler-

lace w BK butfer down'
Ioauahre roms \ \
S $ lowest prlcc zyr WartanRy Jom"
SUPERGRAPHIX oo  Convex; a ision
printer interface. . 546.95

of Epson.
s1 PN

Font Master U 334 95,




RAM expansion, why was the MMU
designed to handle bank 2 and 3 con-
figurations?

Richard W. Irwin

It's not possible to directly PEEK and
POKE the expansion memory; a form of
loading and saving is necessary. Here are
the procedures for using the memory from
BASIC, CP/M, and machine language:

BASIC commands to access the 1700
or 1750 include FETCH, STASH, and
SWAP. For example, BANKO0:STASH
1000,1024,1,2000 saves the current 40-
column screen to locations 67536-68535
in the expander. The BANK command at
the beginning of the line sets the current
bank to zero (where screen memory is
found). The four numbers following
STASH are the number of bytes to store,
the starting address in the 128's memory,
the bank inside the memory expander, and
the address inside the expander. To re-
trieve the screen you saved, substitute
FETCH for STASH. Note the two sets of
addresses, one for memory in the 128 and
one for memory in the expander.

To specify a location in memory ex-
pansion, you must include a bank and an
address (banks in the 1700 and 1750 are
independent of the banks inside the 128).
The memory address can be a number
from 0 to 65535, The 1700 (128K) expan-
der has two banks, numbers 0-1. The 1750
(512K) has eight, 0-7. When you STASH a
large number of bytes to the end of a bank,
the overflow will automatically wrap
around to the beginning of the next bank.

From CP/M mode you can treat the
expander as if it were a very fast disk
drive, called drive M:. After you PIP
(copy) programs and files to drive M:, the
time to load a file is almost instantaneous.
Making disk backups is also easy. You PIP
a disk to the expander, insert a formatted
disk, and PIP everything to the backup
disk.

Accessing the memory expander in
machine language is similar to the way
you do it in BASIC. Several registers for
the expander can be found at locations
$DF00-DFO0A in bank 15. After switching
to bank 15 by storing a zero into $FF00,
write to the following addresses:

$DF02-03: Low-byte and high-byte of the
starting address in the 128,

Memory address (0-65535)
in the expander.

$DF04-05:

$DF06: Bank number (0-1 or 0-7, de-
pending on the memory size
of the expander).

$DF07-08: Number of bytes to send or

receive.

All numbers are stored low-byte first.
When everything is set up, load the X reg-
ister with the bank you want to access in
the 128, and load Y with the command.
Use $80 for STASH, $81 for FETCH, $82
for SWAP, and $83 for verify (after verify-
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ing, bit 5 of SDF00 will be cleared to zero
to indicate a successful verify). When all
this is done, JSR to the Kernal routine
DMA_CALL at location $FF50. While the
mentory expansion is being used, the 8502
will be put in a “wait” state, during which
no ML instructions will be executed. Two
warnings: First, stay away from the 1/0
area (SFDO00-FDFFF) in the 128; at-
tempting to store to bank 0 or bank 1 may
result in bad values being written to the
VIC chip or one of the CIA chips. Second,
the 128 should be running at 1 megahertz
(SLOW mode). FAST mode may affect the
timing of the memory transfer,

To answer your other question: The
128's nonexistent banks 2 and 3 are men-
tioned in some Commodore technical
notes as provisions for future upgrades
(the Commodore 256, perhaps?). There's
no indication at this time that Commodore
plans to develop or market such a ma-
chine, but it's a possibility.

Array Variables

I’'m writing a program that chooses ran-
dom numbers in a FOR-NEXT loop and
prints them in various ways. But the
numbers always turn out to be zero.
Here's part of my program:

10FORA =1TO 2
20 B(A) = INT (RND(1) * 10 +1): NEXT
30 PRINT B1; “+"; B2: INPUT C

Of course, my program is more ad-
vanced than this, but this seems to be
where the bug is located. Could you
please tell me what’s wrong and why?

Uzair Hameed Ismail

Your program is correct up to a point. The
FOR-NEXT loop assigns random numbers
between one and ten to array variables
B(1) and B(2). But when you print the vari-
ables in line 30, you're using the wrong
variable names. 1t should look like this:

30 PRINT B(1); “+"; B(2);: INPUT C

Note the parentheses around the numbers.
Variables B(1) and B(2) are part of an array
(a list of variables), while variables B1 and
B2 are ordinary scalar variables (indepen-
dent variables not connected with a list).
Because you used B(A) in line 20, you
should use B(1) and B(2) in line 30

The reason you see all those zeros is
that undefined numeric variables are as-
signed the value 0 when you use them in a
program. Your program hadn't done any-
thing with B1 or B2 before line 30, so the
computer assumes you want them to equal
zero.

The 128’s Keypad

In a program for the 128, how can you
tell if a number was typed on the key-
pad to the right or by the number keys
above the normal keyboard?

Kurt Hindenburg

If you INPUT, GET, or GETKEY, you
won't be able to tell the difference be-
tween the numeric keys to the right and
the numbers above the keyboard. When
you're retrieving characters, a 5is a 5, no
matter where you type it. There is a way to
check for the two different sets of keys, how-
ever. Try running the following program:

10 DO: PRINT PEEK(213);: LOOP

Press the number keys, and you'll see
that the keypad produces numbers that
are different from the numbered keys in
the top row of the regular keyboard. Loca-
tion 213 holds the keyscan code for the
key currently being pressed (or the value
88 if no key is pressed). Keyscan codes are
different from either screen or character
codes, so the numbers printed on the
screen might not seem to be in a logical or-
der, but there’s an internal logic based on
the way the keyboard is wired. For more
about keyscan codes and redefining the
keyboard, see the “KeyDef” article else-
where in this issue.

Machine Language Patterns

Is there any correlation between the
6502/6510 opcode bit patterns and
their addressing modes? [ have written
a disassembler in machine language
that requires two large tables to decode
the opcodes. If the opcodes hold certain
addressing information, I could opti-
mize the program dramatically.

Rick Nash

If you examine a sorted list of hexadecimal
opcodes, you'll see some definite patterns
(such a list can be found in the Program-
mer’s Reference Guide for the 64). If the
lower nybble is 1 (01, 11, 21, up to $F1),
the operation is either indirect-X or indi-
rect-Y. Breaking it down further, all indi-
rect-Y operations have a bit pattern of
xxx00001, and all indirect-X operations
are xxx10001 (where xxx could be any pat-
tern of on or off bits).

Opcodes with a lower nybble of $8
are all one-byte operations (implied ad-
dressing mode). So xxxx1000 includes
PHP, PLP, PHA, CLC, SEC, CLI, SEI, and
other one-byte instructions. All of the load
opcodes, including LDA, LDX, and LDY
have a pattern of 101xxxxx, a high nybble
of either $A or $B. Many other correla-
tions can be discovered if you study the
list.

Knowing the patterns may not speed
up your disassembler or reduce the
amount of memory it needs, however. You
may find that using a lookup table is faster
and more efficient. If it's any comfort,
popular monitor programs like Supermon,
VICMON, and the Commodore 128's
built-in monitor all use tables rather than
mathematical algorithms to disassemble
opcodes. @

Cwww.commodore.ca




The #1 DISK UTILITY FOR OVER A YEAR, STAYS #1!

|I||||
IHJII
HIIII

FOR THE COMMODORE 64/128

+ Back-up all standard disks in less than 2 minutes,

SlNG LE + Using a C-128 and 1571 in 128 mode, copies top or bottom side in only 70 seconds!
1 541 /71 + Fast file copier, Copies a 100 block file in 20 seconds! Formats a disk in 8 seconds!
* Nibble a protected disk in just over 2 minutes, tracks 1-40. sulppl NG
TWO + Back-up a standard disk in only 35 seconds! V3.0

- + Nibble a protected disk in under 60 seconds, tracks 1-40.
1541 l71 S + Equipped with Special Auto-Backup**

MSD +» Autnmatic Backup of nearly all protected disks in 70 seconds!
+ Also equipped with Special Auto-Backup**
DUAL DRIVE
+ Built-in FASTBOOT. Can be used to load other programs up to 7 times faster than normal. EASY TO USE
ALL VERSIONS

+ Also included is an extensive 28-page documentation manual,
ON ONE DISK

ONLY $29.95
ADD $3.00 SHIPPING

What sets Fast Hack'em apart from our nibbling competition:
It's called a Parameter Copier. By using special copy parameters that tell the nibbler how to either copy or remove
protection from a particular disk, programs that would normally be impossible for any nibbler to ever copy are
easily backed-up by Fast Hack'em.
Parameter updates of 25 to 30 new parameters are released bi-monthly and are $6.00. Major disk updates will be

announced when available and are $12.00 + original disk.
L= 8“(?0“'3;‘;295*
**SPECIAL ' VISA rder, y
Dea’,e': Auto-Back-up After booting up, the computer is no longer necessary, and may be s - MASTERCARD
Inquiries disconnected. The drives automatically detect the disk being inserted and removed. Accepted
9

Welcome! An absolute must for multiple back-ups!!! Add $3.00 for

2 All routines are highly reliable and include full verify option. C.0D.s

BASEMENT BOYS SOFTWARE

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

Have your C-128* look |
it works... S

with the Command Center, a space
saving cabinet specially designed for the
C-128 Personal Computer System. Just
install your keyboard and disk drives, set
your CRT on top, and you've got i .
Commodore value with the look of a much an and phone plug: J//fw
§ more expensive system. / )
It will untangle your wires and unclutter
your desk. And look at all it includes:
B Built-in AC Power Strip with surge
protection and line noise filtering.
B Built-in Drive/CPU Cooling Fan.
H Phone/Modem
telecommunications switch.
o IMBISIBT Al'c' Switch with power *C-128 is a registered Trademark of Commodora Business Machines.
(el ferztlelellfslaliy o R e e R e e L S SO L

Free 30-day trial offer and one é

(503) 256-5506

ear KETEK PO. Box 203, Oakdale, IA 52319

warranty. Order your Command Center
k YES! Rush me a Command Center to
today. Write: KE¥EK. P.O. Box 203, complete my C-128 system. | may Name __ E s
Oakdale, IA 52319. enjoy it for up to 30 days and returnit
for a full refund. Enclosed is my check ~ A¢9ress

" or money order for $153.45 ($149.95

E Rcee] fgo';-?;é_:;;g‘iehcfﬂ“ plus $3.50 for shipping and handiing), &t —— _ _Sate___Zip
S DEALER INQUIRIES INVITED

CGwww.commodore.ca






THE 64C

A
NEW LO OK
FOR AN

OLD FRIEND

Selby Bateman, Features Editor

The ever-popular Commodore 64 is undergoing the first major
change in its four-and-a-half-year history: encased in a cream-
colored 128-style shell, and sold with a new disk-based icon-
oriented operating system featuring a built-in word processor
and paint program. Commodore is also placing a major empha-
sis on telecommunications for the 64C through the Quantum-
Link online service. For several million 64 ang 128 owners, the
good news is that Commodore plans to continue supporting the

64 for quite some time.

f you can't beat them, join them.

That’s apparently Commodore’s
philosophy as the company rolls out
the new Commodore 64C computer.

At least twice Commodore stopped pro-
duction of the 64 in late 1985, only to be
forced back to the assembly line by high
numbers of orders for the machine. And a
Commodore official says that the 64 was
still backordered during the first quarter of
1986. So, rather than try to fight success,
Commodore hopes the repackaged and re-
furbished 64 will continue its reign as the
king of low-cost computers for the rest of
1986, into 1987, and—who knows?
Announced at the Consumer Elec-
tronics Show (CES) in Chicago June 1-4,
the Commodore 64C represents a major
new direction for Commodore, which had
been emphasizing the higher priced 16-bit
Amiga computer and the popular 128 in
place of the 64, But now, like the U.S. Statue
of Liberty, the 64 is getting a major facelift
and a new lease on life. Commodore says

that the 64C should begin to be available
about the time you read this.

For producers of 64 software, Com-
modore’s altered marketing strategy
means two important things, First, that the
present installed base of more than two-
and-a-half million 64s will continue to
grow rather than be orphaned by Commo-
dore, giving those companies further rea-
son to keep producing 64 software. And
second, the new GEOS (Graphic Environ-
ment Operating System) software to be
bundled with the 64C, and sold separately
to current 64 owners, will provide an
entirely new software universe for the
computer.

Similar to the Commodore 128 in its
low-slung architecture and cream color,
the new 64C is the same 64 internally. Its
keyboard, side and rear ports, and switch-
es are also identical to the 64’s. The ROM-
based operating system hasn’t been
changed either. So, all 64 software will be
100-percent compatible.

Cwwwi.commoadare.ca



NEW HOURS!
Mon-Thur 8AM-BPM
Frl 9AM-6PM
Sat 10AM-6PM

“WE MAKE YOUR COMPUTER
FUN TO USE!"

DUST COVERS

Atari

130XE....... 6.99
B00XL 6.99
699
799

L T=1- ]

_ oo a@be:
BB BB BaR8s

i.m.niabs

0 wm
888

INNOVATIVE CONCEPTS
Flip-N-File 10 . 2.49

Flip-N-File 25 Lock  10.95
Flip-N-File 50 Mini . . 10.95
Flip-N-File 50 Lock 15.95
Flip-N-File ROM 7.99

EPYX-64

Fastload.. e 24,75
Summer Games ....... 26,75

SUNCOM
SLICKSTICK: ......T:
TAC A == i

wICO Joysticks
15-9714 Bat Handfa ..16.75
50-2030 Bos ..11.99
50-2002 Sunar 4. Wav .19.99

NEW HOURS!
Mon-Thur 8AM-8PM
Fri BAM-6PM

LYCO COMPUTER S4t 10AM-6PM
MARKETING & CONSULTANTS

COMMODORE BRODERBUND SSi
128, The Print Shop . ., ., 24,75 Colonial Conquest .. . .. 22.75
1571 Drive . Graphics lerﬂr\'r WingsofWar. ... ..., 2275
1902:A..... : I, ve 105 Computer Ambush .., 32.75
1541 Drive . . .. .. Karateka .. . ........ 17.75 Field of Fire . v 2o b
C 1670 Modem . . . . Bank St. Writer . .. .. .29.75 thtercommand i JATD
C 1350 Mou Lode Runner. ... .. .. 19 75 Kamﬁfgr}uppe e R
C 1700 128 K RAM . Mech Erigade :
C 1750512K RAM 269 Market Garden .
JAN s i35 . File i Six Gun Shootout
Perfect Writer . .. 45 Bank S!. Mailer ..29.75 Computer Baseball.
Perfect Calc . . .. 45 Championship Computer Quarterback
Perfect Filer . . .. ... .. Loderunner . .. 19.75 Irmpenum Galactum .
antasie...........

Cartels & Culthroats . .
50 Mission Crush . ... ..

Nﬁﬁﬁ??ﬁﬁﬁgﬁﬁﬁﬁﬁmﬁﬁ? §
qhqﬂuﬂuquuﬂﬂqquwwuq}

Questron .
UNISON WORLD Ni htgugEnLPEglfcw 95 Gemstone Warrior .
Pnnt Master Am )....22.75 9 Battellion Commander . .
gg‘ Flight Simulator . . ... 31.75
print Master (C 2R JefSimulator .| 25.95 Panzer Grenider . ...
prink Mestec (G54, ... 4275 Football._..... ... 2585 o
Art Gallery L1870 Sceﬂer!' DISk SAAF
Set 1-6 Battlegroup
Phantasie |l ..
ACTIVISION (C-Edh 28) ‘gi'rf;;d;%mn 2
Alter Ego v
; ACTIVISION (Amlga)
Ginarichss 5472 Mind St CONTINENTAL
amem Foe 3 5
E“g{gg“gﬁ}{{g‘?_; }S;g ! e Home Accountant.....39.95
usic Studio. 24.75 y Borrowed Time Book of Adventure Games
Mindshadow 8.75 IS | PPN £ X
Roadrace .. 18.75
Fast Tracks... .. 22.75
Count Down ............. f s
VIP Professional . 119.95 DISK DRIVE
BATTERIES INCLUDED CLEANING KIT
Paper Cli
Conaultan ... 29 ACCESS $8.95
PorSod Pak . 48.95 (C-64—Amiga)
_____ . Lead [ = .
Leader Board Amiga 2475 With Software
Tournament | . . 1275
MACH128 ... ..... 75 $17.95

MICROLEAGUE
Baseball .
GM Disk . . . . e
Team D1sk ........
Stat Disk .

CAFIDCO

Eﬁrseémlgte ard . 49.95

-5 'y

CBI2 2-slot Board . . 21.95 Summer

\S'V&:mgl Basn: Rom gggg Blow Qut

SYNAPSE Freeze Frame ..., 29.95 Koala $155

?;:mc&g:ta e Y Supersketch

odear l"ll"iEf es By

ESSAX..vvr i S XETEC $19.95

Brimstone..... Font Master Il 64 . . 28.95

Mindwheel ...\ /... 124,95

RBuy Lyco and Enjoy

* THE LOWEST PRICES x TOLL FREE ORDER LINE *

* Free shipping on prepaid cash orders in U.S. * All Merchandise Factory Fresh
* Fast Service from one of the oldest and most established Computer Supplier *
24 hrs. shipping on in-stock product % Access to our Multi Million $ inventory *
No deposit on UPS C.0.D. orders % Orders outside PA Save state sales tax x Air
freight service available % Full Manufacturer’s Warranty apply! x Full accessory line
in stock * Purchase orders Accepted from educational institutions! «* We check for
stolen credit cards! x* We ship to our servicemen overseas! x You'll love our
Courteous Sales Staff! x We satisfy more customers monthly than most of our

competitors combined * i



NEW HOURS!
Mon-Thur 9AM-8PM
Fri 9AM-6PM
Bat 10AM-8PM

LYCO COMPUTER

NEW HOURS!
Mon-Thur SAM-8PM
Fri SAM-6PM
Sat 10AM-6PM

MARKETING & CONSULTANTS

LEGEND

ON THESE
1N 5TOCK

SAVE

OKIDATA

Oklmata 10...
182

mNP'g-;'......_._.
R S

S
SP.
SP.
SPp-
SP-
BP-
SP-
Bp-
BP.

MONITORS

COMMODOHE

1902 Color...
1802 Color... CALL

AMDEK

300 Green.
300 Amber .

..118
..... 128

DRIVES
COMMODORE

1541

INDUS

GT Commodore . .. ..

VERBATIM
5%" DSDD

COMTEL

185 Enhancer 2000 (C-64) . . 155 5%" D

INTERFACING
CAFIDCO

gwzCey, 47.95
s G 37
TYMAC

Caonnection (C-64) . . . .

@; TOORDER % e

Lyco Computer

CALL TOLL FREE 1-800-233-8760  P-0-Boxs088
In PA 717-494-1030 i Al )
Customer Service 717-494-1670

XETEC

Super Graphix 64 .. ... ... 64
Super Graphix JR 64, ... .45

ORANGE MICRO

Grappler CD (C-64) .. . 79

17740

PRINTERS

5% 880D ., ... 9

HAYES
Smartmodem 300. . .
Smartmodem 1200 . .
Smartmodem 12008 .
Smartmodem 2400 ,

Prowriter Jr. .

all
Prowriter 8510 SP+ .. Call

DIABLO
T

Juki 6100
RS5232 Serial Board .
6100 Tractor
6100
Juki 6

NX-10....CALL

CITIZEN

THOMSON
FVETTL: M S&KATA

TEKNIKA

MJ- 2
MS-305 RGB

DISKETTES

MAXELL
V't
5%" DSDD

SUNKYOUNG
SKC 5%SSDD 11,9
G 5v4" DSDD . . - 13.9

v

MODEMS

COMMODOHE =

1331670 Modem .

&
598

us ROBOTICS

Password
Password

SUPRA o
1064 Modem (C-64) . 49.95

ard
wrd

RISK FREE POLICY

In-stock items shipped within 24 hours of order. No depasit on C.0.D. orders.
Free shipping on prepaid cash orders within the continental U.S. Volume
discounts available. PA residents add sales tax. APO, FPO, and international
orders add $5.00 plus 3% for priority mall service. Advertised prices show
4% discount lor cash, add 4% for MasterCard and Visa. Personal checks
require 4 weeks' clearance before anlppinq Ask about UPS Blue and Red
labelshipping. All handise carrled unclar.;... 1 rswarranty. Free
catalog with order. Alsdems sub | it :




However, the real story of the
64C is not the new look, but the
software and hardware additions:
GEOS, the new user interface and
operating system software; the tie-
in with the QuantumLink online
service; and the new peripherals
that will support the 64, including
the Commodore 1581 3'2-inch
disk drive (around $225), the stan-
dard 1541 disk drive in a new 128-
colored case, and—Ilater on—128K
and 512K memory expanders for
the 64 (already available for 128).
Happily, all of the new software
and hardware can be used by cur-
rent 64 owners as well.

urchasers of the Commodore

64C will pay around $160 to
$180 for the computer itself, The
machine will come with a disk con-
taining the GEOS user interface, op-
erating system, and applications on
one side and the QuantumLink
Commodore-specific telecommuni-
cations program on the other. Pre-
sent 64 and 128 owners can buy the
GEOS/QuantumLink disk from
Berkeley Softworks or retail dealers
for $59.95. QuantumLink, a Com-
modore-specific telecommunica-
tions network, charges a flat $9.95
monthly fee rather than the more
expensive per-minute online con-
nect fees used by other services.
The 64C will also be bundled with
an educational program on disk,
Odell Lake, an environmental simu-
lation of a lake that teaches children
from five to eight years of age how
such a habitat functions among its
plant and animal inhabitants.

For those unfamiliar with
GEOS, the system looks and feels
very much like the user interface on
the Macintosh, Atari ST, and Com-
modore Amiga computers. Includ-
ed are icons representing different
files and functions, pull-down
menus, screen windows, a variety
of type fonts, and bitmapped
graphics. The GEOS operating sys-
tem speeds up the 1541 disk drive
in all its operations, generally from
five to seven times normal speed.
And GEOS allows much easier
movement between applications.

GEOS is composed of four
main programs, geoWrite, a word
processor; geoPaint, a paint pro-
gram; GEOS, the operating system;
and GEOS deskTop, the user inter-
face from which you control all of
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The GEOS deskTop,
displaying a variety
of file icons on the
system'’s Notepad.
The menu bar is at
the top of the screen.

the other features. In addition to the
four main programs, GEOS contains
a variety of smaller accessory pro-
grams, such as the Preference Man-
ager GEOS control panel, a calcu-
lator, an alarm clock, a variety of
printer drivers, a half-dozen type
fonts for printing, and Text Album
and Photo Album—accessories that
let you paste text from geoWrite into
your geoPaint artwork—and vice
versa. The accessories are available
from the GEOS deskTop as well as
from within application programs,
such as a word processor. Move-
ment of the screen cursor and selec-
tion of menu items is carried out by
use of the joystick or the new Com-
modore 64 two-button mouse.
geoWrite is very much like the
what-you-see-is-what-you-get

MacWrite word processor on Ap-
ple’s Macintosh computer. As with
all of GEOS’ functions, a menu sys-
tem is used. Text can be entered,
edited, moved, copied, and cut. A
variety of fonts are also available,
as are formats such as italics, bold-
face, underlining, and outlining. In
standard text mode, GEOS displays
80 columns rather than the 64’s
normal 40. And, geoWrite’s high-
resolution text display allows the si-
multaneous use of multiple fonts,
type sizes, and type styles.
Similarly, geoPaint resembles
the Macintosh’s MacPaint software,
with its menu system and variety of
painting tools. The original geo-
Paint, version 1.0, was two-color
(black-and-white), but version 1.2
supports the 64’s full complement

The QuantumLink
opening screen offers
a menu system of
choices for Commo-
dore computer users.

Cwww.commodore.ca



128

Make your BASIC programs run LIGHTNING SPEED!

The complete compiler
and development pack-
age. Speed up your pro-
grams 5x to 35x. Many
options: flexible memory
management; choice of
compiling to machine

2 . '128 version: 40 or
“1 80 column monitor output
|and FAST-mode opera-
# tion. '128 Compiler's ex-
“tensive 80-page pro-

rammer's guide covers
compiler directives and
i i options, two levels of
optimization, memory usage, andling, 80 column hi-res graphics, faster,
higher precision math functions, speed and space saving tips, more. A great
package that no software library should be without, 128 Compller $59.95
64 Compiler $39.95

For school or software
development. Learn C on
your Commodore with our in-
depth tutorial. Compile C pro-
grams into fast machine
language. C-128 version has
added features: Unix™-like
operating system; 60K RAM
disk for last editing and
compiling Linker combines
up to 10 modules; Combine
ML and C using CALL; 51K
available for object code;
Fast loading (8 sec. 1571, 18 sec. 1541) Two standard I/O librarys plus
two additional libraries—math functions (sin, cos, sqr, etc.) & 20+ graphic
commands (line, fill, dot, etc.). C-128 $59.95
C-64 $59.95

Easily create prolessional
high quality charts and
graphs without programming.
You can immediately change
the scaling, labeling, axis,
bar filling, etc. to suit your
—— needs. Accepts data from
— o CalcResult and MultiPlan.
Pravmf matiase puants C-128 version has 3X the
e ot 05 | resolution of the '64 version.

Outputs to most printers.
ARTPAKr C-128 $39.95
C-64 $39.95

DOMERTIC MUTD SAES

. -_...||L Hli I}F;li IGLEEHAH VeS| (4-38-451

code, compact p-code or [

PowerPlan
One of the most powerful spreadsheets with integrated
graphics. Includes menu or keyword selections, online help
screens, field protection, windowing, trig functions and more.
PowerGraph, the graphics package, is included to create

Integrated graphs and charts. C-64 $39.95
Technical Analysis System for the C-64 $59.95
Ada Compiler for the C-64 $39.95
VideoBasic Language for the C-64 $39.95

and PROVEN
“* PERFORMANCE

Remarkably easy-to-use
interactive drawing pack-
age for accurate graphic
_| designs. New dimension-
||ing features to create
|| exact scaled output to all
|| major dot-matrix printers,
|| Enhanced version allows
you to input via keyboard
or high quality lightpen.
Two graphic screens for
COPYing from one to the
other. DRAW, LINE, BOX,
CIRCLE, ARC, ELLIPSE
available. FILL obj al:ts
with pi
TERNS; add TEXT; SAVE and RECALL designs to/from disk. Defi ne your own
library of symbols/objects with the easy-to-use OBJECT MANAGEMENT
SYSTEM-store up to 104 separate objects, C-128 $59.95
C-64 $39.95

Not just a compiler, but a
complete system for develop-
ing applications in Pascal
with graphics and sound
Y features. Extensive editor
with search, replace, aulo,
renumber, elc, Standard J &
W compiler that generates
fast machine code. Il you
want to learn Pascal or to

Compiler and Software
Development System

IO R devel ft ing th
;ﬁ_" = = bng ::;%::oav:ﬁ;?al:—ssngpsg
C L Pascal is your first choice.
C-128 $59.95
C-64 $59.95

OTHER TITLES AVAILABLE:

COBOL Compiler
Now you can learn COBOL, the_most widely used commercial
programing language, and@&’? L on your 64. COBOL
is easy to learn becaus read, COBOL Compiller
package comes completg@f

ditor, Compiler, Interpreter
and Symbolic Debugger. C-64 $39.95

Personal Portfolio Manager
Complete portfolio management system for the individual or
professional investor. Easily manage your portfolios, obtain
up-to-the-minute quotes and news, and perform selected
analysis. Enter quotes manually or automatically through
Warner Computer Systems. C-64 $39.95

Xper
XPER is the first "expert systen' for the C-128 and C-64. While
ordinary data base systems are good for reproducing facts,
XPER can derive knowledge from a mountain of facts and help
you make expert decisions. Large capacity. Complete with
editing and reporting. C-64 $59.95

C128 and C-64 are e B Y berreof ok g by
Unix is a rademark of Bell Laboratories

Abacus|iiii

il

 Software

P.0. Box 7219 Dept. G8 Grand Rapids, MI 49510 - Telex 709-101 - Phone (616) 241-5510

Call now for the name of your nearest dealer. Or to order directly by credit card, MC, AMEX of VISA call (616)
241-5510. Other software and books are available-Call and ask for your free catalog. Add $4.00 for shipping

per order. Foreign orders add $12.00 per item. Dealer inquires welcome-1400+ n lonmde
e www.commodore.ca



of 16 colors. (For a detailed over-
view of GEOS, see the June GaA-
ZETTE, “GEQOS: The Quiet Revolu-
tion.”)

Berkeley Softworks began
marketing GEOS by mail order prior
to Commodore’s announcement
that it would bundle the software
with the 64C computer. Any 64
owner who purchased the first ver-
sion will automatically get the latest
upgrades of the program free, in-
cluding a disk with additional type
fonts that work with geoWrite. A
considerable number of conve-
niences have been added in the lat-
est version (Version 1.2). For
example, there’s now a command
to easily UPDATE a file as you
work. And GEOS also automatically
saves information to disk anytime
you move up or down the screen or
close your document. A RECOVER
menu command returns you to the
last version of your file that you
saved. And RENAME now lets you
rename a file with ease. Another
menu selection, CLEAR, has been
added to the Copy Box commands.
Users can now make whatever is in
the Copy Box disappear—an effi-
cient way to erase a large area.

Owners of the Commodore
128 and 1571 disk drive can boot
GEOS and use all of the functions in
64 mode. A 128-specific GEOS sys-
tem is planned for early fall, possi-
bly in September. Later this summer,
Berkeley Softworks will have a
complete programmer’s reference
manual available—all of the tech-
nical documentation for software
developers who want to create pro-
grams within the new operating

geoPaint now
supports color graph-
ics. Note the color
selection bar along
the bottom right, dis-
playing 16 available
colors.

system. In fact, that’s one of the
long-range goals for Berkeley and
for Commodore—to create a totally
new operating environment for
hundreds of future commercial
programs.

he QuantumLink telecommuni-

cations software that comes on
the back of the GEOS disk is for use
by 64 and 128 owners only. Quan-
tumLink, which began operations
with marketing support from Com-
modore in late 1985, presents its
users with color graphics, a menu
selection system of options, down-
loadable software, and features
similar to other online services. In
addition, QuantumLink offers 64
and 128 owners the chance to pre-
view new commercial software
packages online before deciding

The Commodore 64C sports a new 128-style look, is completely compatible with
earlier 64s, and offers a new RAM-based operating system and other options.
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For further mformation, contact;

whether to buy the programs.

Interactive online games, using
color graphics and sound, are also a
part of the QuantumLink service. A
major announcement concerning a
new interactive online entertain-
ment program on QuantumLink is
expected shortly after the Consum-
er Electronics Show. The GAZETTE
will have more information on that,
and on additional QuantumLink
features, in the September issue.

As mentioned earlier, Quan-
tumLink requires a flat $9.95 fee for
access through local telephone
numbers that have been set up in
more than 500 cities. This provides
unlimited access to most of the sys-
tem'’s services without additional
fees. Some QuantumLink services
do require an additional surcharge,
but those areas are clearly labeled.

For Commodore 64 and 128
owners, the new 64C answers im-
portant questions about the future of
Commodore’s commitment to the
64 market. Even with the company’s
obvious long-range plans for the
Amiga and the 128, Commodore is
unable to ignore the enduring popu-
larity of the venerable 64.

Commoadore Busmass Mnchines
1200 Wilson Dr.
'Wesr Ches!er, PA 19380

'Qmmium Com, um Serofces, Im:. :
8620 Westwood Center Dr. G
Vienna, VA 22180 L, ¥

C‘www.commodore.ca
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Abacus m Soltware

Abacus MScaflw';trc

Abacus Sofltware

Detailed guide presents the 128's
operating system, explains graphic
chips, Memory Management Unit, 80

X | d e

graphics an
ROM listings. 500pp $19.95

Get all the Inside Information on
BASIC 7.0. This exhaustive hand-
book Is complete with commented
BASIC 7.0 ROM listings. Comlra
Summer '86. $16:

Fillod with info for everyone. Covers
80 column hi-res graphics, win-
dowing, memory layout, Kernal

toutines, sprites, software pro-
tection, autostarting, 300pp $19.95

Insiders' guide for novice & ad-
vanced users, Covers sequential &
relative files, & direct access com-
mands. Describes DOS routines.
Commanted listings. $19.05

Learn fundamentals of CAD while
developing your own system. Design
objects on your screen to dump to a
printer. Includes listings for '64 whh
Simon's Basle 300pp $19.95

AINVENTURE
GAMEWRITERS
HANDBOOK FOR

COMMODUMT 63

P USER s GUIDE

PPN

== ey
| = 1__: = ]
i 'm]lrlrrr 1}1 }F [Feasleass) lakun rl}:pl'_;rxr o | Iﬂliﬁwﬂ ) Erm"{rrm
|| Bl EE
I e ] I PLLCITCI | IJ L{LLLT r]‘hrr}é}:
&4D Ay ADATA  BECKE A AOO PUM SHED @Y ADATA - BECKER BOOK PUDLISH ED BY
f\h U EM\M:“ are ;‘\h.lcmm.‘inﬂw.m: ;\I:;;cmmsm’lwnrc
y

Introduction to programing; problem
analysls; thorough description of all
BASIC commands with hundreds of
examples; monitor commands; util-
Ithes; much more. $16.95

Presents dozens of programming
quick-hitters, Easy and uselul
techniques on the cperating systom,
stacks, zero-page, pointers, lhe
BASIC interpreter and more. $16.95

Essontial guide for everyona inter-
osted in CP/M on the 128. Simple
oxplanation of the operaling system,
memory usage, CP/M ulility pro-
grams, submit files & more,  $19.95

ANATOMY OF C-64 Insiders guide to the
‘64 internals, Graphics, sound, VO, kernal,

TRICKS & TIPS FOR C-64 Collection of

memary maps, more. Compiet ted L Bticn techniq h d graphics,
| ' . P Hed proved data input, enhanced BASIC,
ROM listings. 300pp $19.95  CP/M, more. 275pp $19.95
ANATOMY OF 1543 :DRIVE Best 1541 REPAIR & MAINTENANCE
handbook on flopaySe all. Many Handbook describes the disk drive hard-
examples and ]IE p2\FUity commented  ware. Includes schematics and techniques
1541 AOM listings: 500pp $19.95 1o keep 1541 running. 200pp $19.95

MACHINE LANGUAGE C-64 Learn
6510 code write last programs. Many sam-
ples and listings for complete assembler,
monitor, & simulator, 200pp $14.95

GRAPHICS BOOK C-64 - best relerence
covers basic and advanced graphics.
Sprites, animation, Hires, Multicolor,
lightpen, 3D-graphics, IRQ, CAD, pro-
Jections, curves, more. 3s50pp $19.95

Abacus

ADVANCED MACHINE LANGUAGE
Not covered elssewhere: - video controller,
Interrupts, timers, clocks, VO, real time,
extended BASIC, mare. 210pp $14.95

PRINTER BOOK C-64/VIC-20 Under-
stand C patile print-
ers and 1520 plcmr Padud. utilities; gra-
phics dump; 3D-plot; commented MPS801
ROM listings, more. 330pp $19.95

SCIENCE/ENGINEERING ON C-64 In
depth intro to computers in sclence. Topics:
chemistry, physics, biclogy, astronomy,
electronics, others. 350pp $19.95
CASSETTE BOOK C-64/VIC-20
Comprehensive guide; many sample
programs. High speed operaling system
fast file oading and saving. 225pp $14.95
IDEAS FOR USE ON C-64 Themes:
auto expanses, calculator, recipe file, stock
lists, diet planner, window advertising,
others. Includes listings. 200pp $12.95
COMPILER BOOK C-64/C-128 All you
need 1o know aboul compilers: how they
work; designing and writing your own;
generating machine code. With working
example compiler, J00pp $19.95

(1133344081
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C-128 and C-64 are trad L dore B

'Software

Adventure Gamewrlter's Handbook

Step-by-step guide 1o designing and writing
your own adventure games. With automated
adventure game generator. 200pp $14.95

PEEKS & POKES FOR THE C.64

Includes in-depth explanations ol PEEK,
POKE, USR, and other BASIC commands,
Learn the "inside® tricks to get the most out
of your '64, 200pp $14.95

Optional Diskettes for books

For your convenience, the programs
contained in each of our books are avail-
able on disketie to save you time entering
them from your keyboard. Specify name of
book when ordering. $14,05 each

Machines Inc,

P.0. Box 7219 Dept.G8 Grand Rapids, MI 49510 - Telex 709-101 - Phone (616) 241-5510

Optional diskettes available for all book titles - $14.95 each. Other books & software also available. Call for the name of your
nearest dealer. Or order directly from ABACUS using your MC, Visa or Amex card. Add $4.00 per order for shipping. Foreign
orders add $10.00 per book. Call now or write for your free catalog. Dealer inquires walcomtever 140‘?vdealars nationwid
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AN INTRODUCTION TO
ASSEMBLERS

FOR THE

COMMODORE 64

Todd Heimarck, Assistant Editor

If you plan to get into machine language, you need an assem-
bler. Here’s an overview of features to consider before purchas-
ing one—and an up-to-date list of commercially available

assemblers.

A machine language assembler
turns source code written by a pro-
grammer into object code, the pro-
gram which can be executed by the
computer, (Source code is some-
times referred to as assembly lan-
guage because it's a language for
communicating with assemblers.)

M any assemblers have at least

two parts: the assembler it-
self and an editor program. A stan-
dard editor allows you to enter
source code, insert lines, delete
lines, print out the program, and
save a file to disk. It may be a sepa-
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rate program, or it may be built into
the assembler.

An editor program is similar to
a word processor and, in some
cases, you can substitute your fa-
vorite word processor if its files—
usually sequential ASCII—are
compatible with the files used by
the assembler. The advantage of
this is that you don’t have to learn a
new set of commands for using the
assembler’s text editor.

There’s a disadvantage as well:
If the editor and assembler are sep-
arate programs, writing an ML pro-
gram takes several steps: 1. load the
editor, 2. type in the program, 3.
save it to disk, 4. load the assem-

AND
128
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“If you know BASIC and want to learn
machine language, this is the place to start
. . . . Building on your experience as a
BASIC programmer, Mansfield very gently
takes you through the fundamentals of

machine language.”

—WAhole Earth Software Catalog

COMPUTE! Books’

Best-selling Machine Language Books

‘‘Understandable’”’—The New York Times

‘“Presents the machine language novice with a very
good tutorial in simple, understandable terms."
—Antic

“I highly recommend Machine Language for Begin-
ners as your first introduction to the world of
machine language."’

—Commodore Power/Play

Machine Language
for Beginners
Richard Mansfield

Most commercial software s
written in machine language be-
cause it's far faster and more
versatile than BASIC. Machine
Language for Beginners is a
step-by-step introduction. In-
cludes a simple assembler, a
disassembler, and utilities, to
help beginners write programs
more quickly and easily.
$14.95

ISBN 0-942386-11-6

Machine Language for Beginners and The Second Book of Machine Language:
everything you need to learn machine language programming
on your Apple, Atari, and Commodore personal computers.

To Order: Call Toll Free 800-346-6767 (In NY 212-887-8525) or mail this coupon with
your payment to COMPUTE! Books, P.O. Box 5038, F.D.R. Station, New York, NY 10150.

The LADS Disk

LADS, the assembler used in The Second Book of
Machine Language, is available on disk for only $12.95.
This is a great accompaniment to the book, saving you
hours of typing time by providing the complete source
and object programs for all versions of the assembler,
and more. And LADS disks are specific to your Apple,
Atari, or Commodore computers.

The Second Book of
Machine Language
Richard Mansfield

The follow-up to the best-selling
Machine Language for Begin-
ners, this book leads the pro-
grammer deeper into the most
powerful and efficient program-
ming techniques available for
personal computers. Fully tu-
torlal, with easy step-by-step
explanations, the book shows
how to construct significant,
effective machine language
programs. Included is a high-
speed, professional-quality, la-
bel-based assembler. Everything
that's needed for optimized
programming on the Com-
modore 64, Apple, Atarl, VIC-20,
and PET/CBM computers.
$14.95

ISBN 0-942386-53-1
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I The Second Book of Machine Language, $14.95 —— =1 iliBook:for $14.95
Machine Language for Beginners, $14.95 ——— 2 Books for $25.00

I LADS Disk (Apple)$$ 12.95 —  LADS Disk for $12.95
LADS D.illsk (Atari) $12.95 sident
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Now Get Inside Your Commodore with
COMPUTE"’s Gazette Disk.

Now there's a way to get all the exciting, fun-filled programs of
COMPUTE"’s Gazette—already on disk—with COMPUTE!’s
Gazette Disk.

Subscribe today, and month after month you'll get a new, fully-
tested 5%-inch floppy disk guaranteed to run on your Commodore
64, Commodore 128, or VIC-20 personal computer.

COMPUTE!’s Gazette Disk brings you all the latest, most
challenging, most fascinating programs published in the
corresponding issue of COMPUTE!’s Gazette. So instead of
spending hours typing in each program, now all you do is insert
the disk...and your programs load in seconds.

RESULT: You have hours more time to enjoy all those great pro-
grams which appear in COMPUTE!’s Gazette—programs like
Disk Editor, Face-Off, Turbo Copy, Arcade Baseball, Sound
Designer, SpeedScript, and hundreds of others.

So don’t waste another moment. Subscribe today to COMPUTEY’s
Gazette Disk at this money-saving price. Take a full year’s
subscription for just $69.95. You save 55 percent off the single
issue price. Subscribe for two years and save even more! Return
the enclosed card or call toll-free 1-800-247-5470 now (in lowa
call 1-800-532-1272).

Individual issues of the Disk are available for $12.95
(plus $2.00 shipping and handling) by calling
1-800-346-6767 (in NY 1-212-887-8525).

C'www.commodore.ca



bler, and 5. assemble the file into
object code. To make changes to the
program—if there are bugs, for ex-
ample—you have to go back to the
editor, load the file, and edit it.

An integrated editor/as-
sembler gives you both programs in
memory at the same time. It's not
necessary to go through the process
of loading one, then loading the
other, switching back and forth as
you develop a program. Having
available both the editor and as-
sembler saves time, especially for
programmers who like to write a
few lines, assemble them, test the
program, make a few changes, and
continue from there. One disadvan-
tage of an integrated package is that
two programs take up more memo-
ry than a single program; you may
have less memory available for
storing the source code.

In addition to separate editors
and integrated editor/assemblers,
there’s a third type. Some assem-
blers let you create source code
with the built-in BASIC editor. You
write and edit the source code with
line numbers, as if it were a BASIC
program. To look at the program,
you LIST it. To save to disk, just
SAVE. Relying on the BASIC editor
means it's not necessary to load a
separate program that takes up
valuable memory. Also, if you use
“BASIC Aid,” “MetaBASIC,” the
“DOS Wedge,"” or other program-
ming utilities, you can usually have
them in memory at the same time
as the assembler and thus have ad-
ditional conveniences such as auto-
matic line numbering and the like.

When you're writing ML pro-
grams, you'll be spending a lot of
time in the editor, so it's important
to find one that you feel comfort-
able with. Some programmers pre-
fer an editor that’s like a word
processor, while others lean to as-

semblers that let you write with the
built-in BASIC editor.

he source code for an ML pro-
gram is made up of mnemonics,
English-like abbreviations for ML
instructions. On eight-bit Commo-
dore machines, including the VIC,
64, Plus/4, 16, and 128, all mne-

monics are three letters (an excep- |

tion is CP/M mode on the 128; for
more about this, see “Programming
the Z80,” elsewhere in this issue).

The three-letter abbreviation

for “LoaD the Accumulator with a \‘;R\.
AR

number” is LDA. In source code,

for example, the line LDA #0 \‘

means load the number 0 into the
accumulator, a register inside the

main chip. When the file is assem- |
bled, the source code instruction '\
LDA #0 is turned into the object i

code (numbers) 169 and 0. The pri- = R

mary task of an assembler is this

translation from mnemonics to
numbers.

A disk-based assembler re-
quires the source code to be stored
on disk. When it comes time to as-
semble, you save the file and tell
the assembler to start creating the
object code from the source code on
disk. RAM-based assemblers, (which
almost always have a disk option as
well), read through the source code
in memory. RAM-based assemblers
are much faster than disk-based as-
semblers, which are hampered by
Commodore’s slow serial
communications.

Depending on your instruc-
tions to the assembler, the object
code (the executable ML program)
can be sent to a disk file or to mem-
ory. When a program is assembled

to disk, you have to load the pro- |

gram before testing it. If the assem-

bler places the object code directly N

in memory, you can SYS to it im-
mediately after assembly.

C‘WWﬂ'ﬁf&m MiBdbré.ca
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In BASIC, GOTO and GOSUB re-
quire a line number reference—

- GOTO 500, for example. The corre-

sponding ML instructions jump
(JMP) and jump to subroutine (JSR)

I 8 are followed by memory addresses,

which serve the same function as
line numbers in a BASIC program.
But in a source code file, the current
memory location (also known as
the program counter) is not usually
evident. You may have a general
subroutine for reading the joystick,

& but if you don’t know the exact
; starting address, you can’t JSR to it

in the program.

Assemblers solve this problem
by allowing labels within your
source code. You place the label at
the beginning of a subroutine, and
elsewhere in the program you can
call it by name. You might label the
joystick routine something like
READ]JOY and then JSR READJOY

. when you need to use it. Labels are
. also used extensively within loops

and branches.

Equates are another sort of la-
bel. At the start of the program, you
can give names to important mem-
ory locations, so you can use a

- name instead of a number. The

screen background color on the 64
is stored in 53281, which could be
called BACKGROUND. To modify
the screen color, you would store a
value into BACKGROUND. When
the assembler got to that line, it
would know that BACKGROUND
stands for location 53281.
Assemblers that allow labels

- and equates are usually advertised

as “two-pass” or “three-pass’” or

- “label-based.”” In the first pass
. through the source file, the assem-

bler sets up a list of labels and the

. equivalent memory locations or
- values. During the final pass, the

file is assembled and the numbers

. are substituted for the labels.

he 128 and Plus/4 include the

MONITOR command, which
enables the built-in machine lan-
guage monitor. Although the 64
does not come with a monitor, pro-
grams like Micromon and Supermon
are widely available.

Monitors generally have a sim-
ple assembler, which is suitable for
writing short routines, but lacking
many features found in a full-
fledged assembler. Simple assem-
blers don’t support labels, for one
thing, leaving it up to the program-
mer to calculate the addresses
where subroutines start and end.
Another shortcoming is that it’s
often difficult to insert new lines or
make corrections; if an assembler/
editor is like a word processor, then
a monitor is like a typewriter—to
add a sentence may require retyp-
ing the whole page.

The commands for disassem-
bly and memory display make ML
monitors useful for debugging,
though, so some assemblers for the
64 include a monitor to complement
the other programs in the package.

An assembler without frills
should include at least the fol-
lowing features:

» A way to type, save, and load
source files, whether it's a separate
editor or the built-in BASIC editor.

« Assembly from disk or mem-
ory, with object files written to disk
or memory.

* Labels and equates.

* Error-checking, to flag mis-
spelled labels, duplicate labels, and
mistakes of syntax.

In addition, many assemblers
offer additional features like macro-
instructions—usually called macros
for short. A macro is essentially a
fill-in-the-blanks mini-program. A
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(DIGITAL SOUND SAMPLING

NOW FOR YOUR COMMODORE 64/128
COMPLETE
SAMPLER 64
SYSTEM

ONLY
$89.95

READY TO USE
INCLUDES
MICROPHONE

Record any sound into memory and replay it

instantly over several octaves, ascending or

descending scale, echo, reverb, endless looping,

etc. Many professional and instructional uses

and fun for hobbyists.

* Sample editing capabilities

* Full B bit ADC and DAC conversion

* Powerful sequencer with real time input

* Live effects menu with real time echo, reverb,
digital delay, etc.

® Line and Mic input, line output and feedback
control

DIGITAL DRUM BONUS!

Get the COM-DRUM Digital Drum Software for
only $14.95 (Reg. §29.95) when purchased with
the Sampler 64.

* Turns Sampler 64 into a digital drum machine
* Real time and step sequencer

® Polyphonic sound

® |ncludes Digitally Recorded Drumkit Samples

MICRO ARTS PRODUCTS
P.O. Box 2622, Dept. CG
Philadelphia, PA 19147
(215) 336-1199
Include $3.50 shipping and handling. PA residents
\ add 6% sales tax. Visa and Master Card Accepted.

and pre-programmed rhythms to get you
started.
SEND CHECK OR MONEY ORDER TODAY TO:

Commotlore
service

3-5 Day
Turn Around

(subject to parts availability)

C-64 Repair ..... §5500
1541 Alignment .$350°°
1541 Repair . ... .$§750%°

Other Computers . . SCALL

Parts & Return Shipping
Included.
Parts & Power Supplies
Also Available

To save €.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

master char
sl

You wouldn’t settle
for half the screen.
Don’t settle for half the sound!
INTRODUCING

“The sound

is incredible!”
- Greg Rohlfing, Portland, Oregon

“My favorite peripheral!”

— Lisa Rodgers, Tampa, Florida

“An outstanding addition to my system!”

— Jeft Paul, Ontario, Canada

THE ULTIMATE SOUND PERIPHERAL

Highly-sophisticated, with crossover frequencies designed specifically for the

COMMODORE and MACINTOSH

There's no other peripheral like it! The
ULTRAVOX Sound System' adds an ex-
citing new dimension to all your game
and music programs by generating in-
comparable stereo sound from your
Commodore 64, 128 (64 or 128 mode), 16,
or +4, or from your Macintosh computer.
A built-in amp powers your speakers di-
rectly, or plug the low level outputs right
into your home stereo. And with the
headphone jack you can even enjoy your
full-stereo sound in private.

® Full stereo separation,

® 100% compatible with all software.

e Easy to use, no software required.

® Sets up in seconds, no soldering.

® Low level outputs compatible with your
stereo.

® Direct speaker outputs.

® Headphone jack included.

® Full volume control.

® 100% external hardware.

® Power supply and complete operations
manual included.

COMPLETE READY-TO-GO 69 95 plus $4,00 shipping/insurance
SYSTEM ONLY - (For COD orders add an additional $4.00.)

VISA, Mastercard, C.0.D,

OR SEND CHECK OR MONEY ORDER TO

PRECISION PERIPHERALS
AND SOFTWARE
P.O. Box 20395 Portland, Oregon 97220

All orders shipped within 24 hours, Dealer inquiries welcome.
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macro that opens a sequential file
for reading, for example, might call
several ROM routines and leave a
blank for the filename, Within your
source code, you would provide the
name of the OPEN macro and tell it
the name of the file to be opened for
reading. When the assembler as-
sembled that line, it would find the
macro in the library and insert as
many instructions as necessary in
the object code, plus it would fill in
the name of the sequential file you
wanted to open for reading. Mac-
ros, however, are often rather cum-
bersome to use; the complexities of
passing parameters to them can
make them more trouble than
they're worth.

Most assemblers allow you to
insert comments in the source file.
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These notes to yourself are like
REM statements in BASIC. Some
assemblers offer conditional assem-
bly, which is helpful if you're writ-
ing for several different systems, a
64 and a 128, for example. Like
macros, however, conditional as-
sembly is an additional level of
complexity (and thus an additional
potential source of bugs). Writing
dual-purpose source code is, many
programmers think, of dubious
value.

Some also include utility pro-
grams. An unassembler, for example,
reads an object file and turns it into
source code which can be loaded,
edited, and re-assembled. You may
also find a disk disassembler, which
reads a machine language file di-
rectly from disk and lists it out as

|| 3500 plus 52,00 shipping and h

mnemonics. Occasionally, an as-
sembler package will include the
source code for the assembler itself.
This is valuable because you can .
study the program (if you're just
learning ML) or change the pro-
gram, adding new features (if
you're beyond the beginner’s stage).

One final note: In many cases,
source files are not compatible be-
tween different assemblers. If you
plan to trade source code with a
friend, it would be a good idea to
use the same assembler. This is also
true if you're studying ML in a class
sponsored by a college or a user
group.

Following is a list of commer-
cial assemblers for the Commodore
64 and 128. For more information,
contact the manufacturer. @
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PROGRANIMING THE

Morris Simon | Are you taking full advantage of the powerful Z80 processor in your Com-
modore 128? [ don’t mean just using CP /M mode to run the thousands of
If YOU’Ve Olready free programs in public domain libraries, although that’s a good start. I
mean writing your own applications in Z80 assembly language.
exDlored BASIC and Why? For the same reasons that many professional programmers pre-
6502 machine | fer machine language (or assembly language) over high level languages
like BASIC: speed, efficiency, maximum control, and just plain fun.
Ianguoge, the With a little reading andya little money, you can converitjyour 128 into
Commodore 128 offers | an excellent 280 CP/M development system. All you need to start is an
a brand new and | assembler to assemble your source code into machine language; a loader
' : to put your program where it’ll be running in your RAM; and a debug-
fOSCInOhng WOﬂd of ger—since macﬁine language programs don’t always run the first time.
pProgramming— | Note that I didn’t mention an editor: Most word processors will do just
the Z80 Chip. fine. Except for the Commodore 128, the rest of the system can cost less
than $100.

You have to start learning one of two kinds of assembly language:
either Intel’s 8080 or Zilog's Z80 instruction set. Which one? By the time

you finish this article, you'll be able to make this decision for yourself.

The Transition From 6502 Machine Language
If you've ever written a machine language (ML) program for the 64 or 128,
learning Z80 machine language shouldn’t be very difficult. The same ML
operations found in the 6502 family of chips are available in the Z80 (plus
a few more), but the Z80 uses different mnemonics. If you know what the
6502’s LDA #5 means, you'll probably recognize the Z80 instruction LD
A,5. The two instructions are spelled a little differently, but they do the
same thing; they put the number 5 into the accumulator.

There are a few differences of which you should be aware before start-
ing, especially if you're experienced in 6502 ML. First, the Z80 has more
registers than the 6502’s A, X, and Y. The Intel instructions support seven

Cwww econmmodore.ca




registers: B, C, D, E, H, L, and A. These are sometimes paired up for use as
pointers to memory: BC, DE, and HL (the memory location pointed to by
HL is called the M register, even though it's in RAM and isn’t a true regis-
ter). The Zilog commands include other registers, IX and IY for example.
All of these additional registers serve a purpose—Indirect-Y addressing,
which is widely used in 6502 programs, is not directly supported on the
Z80. Instead of putting an address in a zero-page address and loading the
accumulator through the pointer there, as you would in a 6502 program,
you put the address into a register pair (HL, for example). The register pair
serves the same purpose on the Z80 as zero-page indirect addressing does
on the 6502.

There’s a minor difference in hexadecimal notation, as well. When
writing Z80 ML, it's more common to add the letter H after a hex number
instead of putting a dollar sign in front of it. You'd substitute 400H for
$0400, for example.

In Commodore 6502 ML, the Kernal routines are important; they pro-
vide common entry points, regardless of which computer you own, for es-
sential routines that open files, get a character, print to the screen, close
files, and so on. CP /M uses the same idea in its Basic Disk Operating Sys-
tem (BDOS) and Basic Input/Output System (BIOS) routines. The BIOS
call for getting a character from the keyboard works the same on a 128,
Kaypro, Osborne, or other CP/M computer. The machines are different on
the hardware level, but from a software standpoint, the operating system
looks the same. If you plan to do Z80 program, it pays to learn how the
BDOS and BIOS routines work.

Intel Mnemonics
The Intel instruction set was designed for the Z80’s precursor, the 8080. In
the early days of microcomputers, most programmers wrote in 8080 as-
sembly language. Digital Research’s CP/M and most of the earlier CP/M
software is written in 8080 code.

Intel (8080) mnemonics can be confusing when you're first learning
them. For example, MOV means Load, as in:

MOV A,C ;LOAD REGISTER A WITH BYTE IN REGISTER C

(In machine language, anything after a semicolon is a comment to be
read and will not be processed by an assembler.)

In the example above, it might appear as if the byte in register C has
been shifted to register A, but actually it’s only been copied to register A
(the accumulator). Other instruction sets, including the Zilog, use LD (for
Load) for this operation. Note that MOV and LD are just different ways of
saying the same thing; when the program is assembled, the object code—
the numbers in memory—will be the same.

Zilog Mnemonics

The Zilog instruction set reflects the greater power of the Z80 CPU, which
has many more 16-bit registers and register pairs, and facilities for direct
input/ouput operations. The major improvements over the 8080 instruc-
tion set include: direct loading of all 16-bit registers and pairs, instructions
for two new 16-bit index registers (IX and IY), instructions to switch sets of
registers, direct input and output addressing, block shift and block transfer
instructions, enhanced jump instructions, and a more comprehensible sys-
tem of mnemonics.

Obviously, Zilog's instruction set was designed to take advantage of
all the Z80 improvements over its cousin, the pioneer 8080. In fact, if you
write programs using Z80 mnemonics, you're accessing about as much
power as you can from any eight-bit processor. So why would anyone go
to the trouble of learning 8080 code when they could master the Z80 in-
struction set just as easily? Let’s look into that.

The choice between Intel and Zilog instruction sets depends on the as-
sembler you're using to convert your source code into machine language.
Digital Research (the people who invented CP/M) decided to stick with
the Intel 8080 instruction set for all their software, including their work-
horse assemblers, which Commodore packages for the 64 (ASM) and the
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128 (MAC & RMAQC).

The Z80 commands are a su-
perset of 8080 commands, in the
same way that Commodore 128
BASIC (version 7.0) is a superset of
the Commodore 64’s BASIC 2.0.
The Z80 can do everything the
8080 can do, plus it has many addi-
tional commands and more registers.

Even though the 128’s CP/M
assembler supports the Intel mne-
monics, there’s an easy way to use
the Zilog instruction set if you want
to.

Macros

The Zilog set includes a very useful
single instruction, DJNZ address,
which is used to control loops.
(DJNZ is Decrement and Jump if
Not Zero.) To use it, simply load
register B with the number of times
you want a loop to occur, follow the
load instruction with your loop sub-
routine, and end it with DJNZ and
the address of the beginning of the
loop. The program automatically
decreases the value in register B
and repeats the loop until B equals
zero.

If you want to emulate DJNZ
with Intel instructions, you have to
list both components of DJNZ sepa-
rately, first by DEC B, which de-
creases the counter by one, and
then by JNZ address, which per-
forms the routine as long as B does
not equal zero. You might then de-
clare the combination “DEC B” +
“INZ loop address” as an external
macro.

Not all Z80 instructions can be
emulated by Intel mnemonics, how-
ever, even with complex Intel mac-
ros. That’s why you'll find a file
called Z80.LIB on the one of the
CP/M source disks from Commo-
dore (these are the disks you re-
ceive when you mail the card in the
CP /M section of the System Guide;
there’s also a very detailed 500+
page CP/M manual included with
the disks).

To use Z80.LIB, put this line at
the beginning of your source file:

MACLIB Z80

This tells the assembler you
want to include the macro library
file called Z80. With this line at the
beginning of your program, you can
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use any or all of the Z80 command
set. In a nutshell, it provides a look-
up table that matches the Z80 mne-
monics with the appropriate
opcodes. It doesn’t just emulate
DJNZ by splitting it into DEC and
JNZ, for example, it actually assem-
bles the DJNZ instruction into the
corresponding 8080-style ML
instruction.

CP/M And Assembly
Language

CP/M is an operating system rather
than a language. The relationship
between CP/M and machine lan-
guage is very simple. From your
program, you make calls—or
jumps—to constant locations in
CP/M memory any time you need
the operating system to do some-
thing, CP/M has further instruc-
tions stored at those locations and
will return control to your program
when the job (whatever it is) is
done.

For example, location 0000H
contains a jump instruction to the
warm boot routine in CP/M’s
BIOS. Therefore, anytime you wish
to exit a program you could include
JP 0000H (or JP 0 since decimal 0 =
OH) and the program would exit to
a warm boot at that point. This is
the way to finish up a program and
send the user back the the CP/M
A> prompt.

Most CP/M calls are made to
location 0005H, where another
jump instruction passes control of
the program to CP/M’s BDOS.
Before you CALL BDOS, your pro-
gram needs to give CP/M a little
more information, particularly the
number of the service call you wish
to make. You put this number in
register C. For example, CP/M ser-
vice call number 9 is a print string
function which prints to the screen
an ASCII string ending in a dollar
sign ($). BDOS must see the num-
ber 9 in register C and the string’s
starting address in register pair DE.
At another place in your program,
you’ll define the string to be printed
with a DB (Data Byte) instruction
(and end it with a $). For example:

;THIS EQUATE WILL OCCUR EARLY IN PROGRAM
;OTHER CODE

BDOS EQU 0005H

LD C,9

;CP/M FUNCTION #9 NOW IN REG C
LD DEMSG ;POINT REGS DE TO ADDRESS OF MESSAGE
CALL BDOS ;”BDOS” WAS DEFINED EARLIER AS “0005H"

Bk ;OTHER CODE

DB “This is the message to be printed.$"”
Notice how the entries BDOS and MSG are defined in the leftmost la-
bel column. A good assembly program will clearly separate labels, instruc-
tions, operands, and comments:

LABEL INSTR OPERAND ;COMMENT

It's common practice among Z80 programmers to place comments on
nedrly every line of source code.

In the 128 version of CP/M (CP/M 3.0, also called CP/M-Plus), there
are more than 60 specialized CP /M service calls you can use in your as-
sembly language programs. To get the most out of your machine, you
should begin practicing each of the service calls in sample programs until
you understand what it does.

MSG

Z80 Programming Techniques
In the examples which follow, I've used true Zilog mnemonics simply be-
cause they take less space and are easier to understand.

Loading And Storing Registers

The Z80 allows you to load practically any register from memory, from an-
other register or by immediate loading of a value. The basic form of a typi-
cal load instruction is

LD destination, source

The destination may be either a register or a memory location, and source
may be a register, memory location, or a value. For example,

LD A,C ;LOAD ACCUMULATOR FROM C

Values can be loaded directly into registers:
LD C6 ;PUT VALUE 6 DECIMAL IN REGISTER C

or indirectly from addresses in RAM:
LD A,(5973H) ;LOAD A WITH BYTE FROM ADDRESS 5973 HEX

or indirectly from addresses in registers:
LD A,(BC) ;LOAD A WITH BYTE FROM ADDRESS IN BC

Note that a value in parentheses is an address, while one without pa-
rentheses is a numeral. Remember that if you want a hex number (or ad-
dress), you must add the letter H. Z80 assemblers default to decimal
numbers.

Storage of data is done by the reverse procedure:

LD (address), register

The stack pointer (SP) is a 16-bit value in the Z80, which means you
can point it to any location in memory. This is quite useful in situations
where you need to clear out a section of memory. Just set the stack pointer
and PUSH a series of zeros onto the stack. If you wanted to save the stack
pointer first, you'd use this instruction:

LD (0A71H),SP ;LOAD STACK POINTER (A 16-BIT ADDRESS)
/INTO THE TWO-BYTE LOCATION STARTING AT
;A71 HEX; THE LOW BYTE WILL BE STORED
;FIRST, THEN HIGH BYTE AT A72 HEX

A common application of the Z80 loading operations is to initialize
RAM locations with certain values. For example, let’s store a byte of data
(BYTE) at location 500H:

LD A,BYTE ;PUT DATA BYTE INTO ACCUMULATOR
LD (0500H),A ;COPY BYTE IN REGISTER A TO 500 HEX

The same principle can be used to initialize word-length values by
sending them through the HL register pair, which functions almost as a
16-bit accumulator:
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LD HL,WORD
LD (0500H),HL

;PUT DATA WORD INTO HL PAIR
;COPY L INTO 500H & H INTO 501H

Arithmetic And Logic

The Z80 allows greater flexibility in arithmetic and logical operations than
most other eight-bit CPU’s. For a simple example, let’s add a constant,
NUMBER, to whatever variable happens to be in a given location, (VAR),
and then change the variable:

LD A,(VAR) ;COPY VARIABLE INTO ACCUMULATOR
ADD A NUMBER ;DO THE ADDITION
LD (VAR),A ;AND CHANGE THE VARIABLE AT LOCATION VAR

Further examples of such routines wouldtake up too much space in
this article, but there are good mathematical macros in most Z80 libraries
foranything you want to do. The Z80's double (16-bit) registers make dou-
ble-precision calculations a breeze.

Bit Manipulation

Most eight-bit computers have only one way to manipulate individual
bits—by using logical instructions such as AND and OR to mask or set por-
tions of bytes. The Z80 lets you use those, if you wish, but also provides
three special bit manipulation instructions: SET, RES (for reset), and BIT
(to test a bit). Each of these codes works the same way:

SET n,r ;SET BIT n OF REGISTER r
RES n,r ;CLEAR (RESET) BIT n OF REGISTER r
BIT n,r ;TEST BIT n OF REGISTER r—SET THE ZERO

;FLAG IF n=0 OR CLEAR IT IF n=1

Shift Operations
For those of you who like binary operations, the Z80 allows you to per-
form shift and rotate functions on any register or memory location.

Branching Instructions

The Z80’s amazing repertoire of relative and absolute jumps allows condi-
tional and unconditional branching by testing single bits, individual flags,
and value comparisons. You can test a value either in a register or in mem-
ory for sign, carry, zero, or parity/overflow and then branch in ways
which resemble GOTO, IF, and THEN instructions in BASIC. Some com-
mon examples:

CP LIMIT ;IS ACCUMULATOR GREATER THAN LIMIT?
JR NC,NEXT ;NO CARRY FLAG SO GOTO NEXT

AND A ;SET ALL FLAGS TO TEST ACCUMULATOR
JP P,NEXT ;IF ACCUMULATOR IS POSITIVE GOTO NEXT
cP KEY ;ELSE SEE IF A=KEY

JR ZLAST ;YES, A=KEY, SO GOTO LAST

NEXT

LAST

Here’s something to watch out for if you're a 6502 programmer. With
the 6502, you set the carry (SEC) before a subtract with carry (SBC) opera-
tion, If the carry is still set after the subtraction, it means the first number
was larger than the second. The Z80 is just the opposite: You clear the car-
ry before adding or subtracting. This also affects comparisons. In the ex-
ample above, the CP instruction compares the Accumulator to the number
called LIMIT. If there’s no carry, then the Accumulator was larger than
LIMIT. (On the 6502, the carry would be set if LIMIT was smaller.)

Loops
Looping with subroutines is facilitated in the Z80 by the D]NZ instruction
mentioned earlier. It's very easy to combine registers B and C to use a 16-
bit loop for longer executions, or to design nested loops within loops using
DJNZ.
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Books

8080/Z80 Assembly Language by
Alan Miller; John Wiley & Sons, 1981.
(A good introduction to both instruction
sets.)

Dr. Dobb’s Z80 Toolbox by David E.
Cortesi; M&T Publishing, 1985, (Uses
Intel instruction set; available on disks.)

Soul of CP/M by Mitchell Waite and
Robert Lafore; Howard Sams & Co.,
1983. (A classic on the Intel instruction
set.)

Z80 Assembly Language Subroutines
by Lance A. Leventhal and Winthrop
Saville; Osborne/McGraw-Hill, 1983.
(My favorite on Zilog mnentonics.)

Software

Commodore 128 development package
(MAC, RMAC, SID, etc.); from Commao-
dore Business Machines, 1200 Wtfscm
Dr., West Chester, PA 19380.

Echelon development system utilities
(Z-Tools); for either Intel or Zilog pro-
grams; front Echelon, Inc., 885 N. .San
Antonio Rd., Los Altos, CA 94022.

Microsoft development systen (M80,
L80, etc.); for either Intel or Zilog
programs; from Microsoft, Inc., 10?00
Northrup Way, Bellevue, WA 98004,

SYSLIB3 by Richard Conn. (In my opin-
ion, the best collection of Z80 routines.
Available in either Intel or Zilog mne-
monics from Echelon or on some bulletin
boards.)

Any GAZETTE readers wanting
further information on Z80 assembly.
language programming are wel-
come to write to me at 118 Brook-
haven, Tuscaloosa AL 35405. Send
a self-addressed, stamped envelope_
for a quick reply. :
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Handling Arrays, Tables, And Indexing

The two extra index registers plus easier access to all register pairs allow
you to handle both indexed and unindexed arrays neatly and quickly. One
common style of array handling involves pointing HL to a memory loca-
tion, and then loading byte after byte from that location into DE for further
processing. If desired, register B can be used as a counter:

LD HL,(START ) ;POINT HL TO START OF ARRAY

LD B,10 ;SET B AS A COUNTER FOR TEN REPETITIONS
MORE LD E,(HL) ;LOW BYTE GOES INTO E

INC HL ;INCREMENT HL BY ONE, POINT TO NEXT BYTE
LD D,(HL) ;HIGH BYTE INTO DE

INC HL ;POINT TO NEXT ELEMENT

CALL LOUT sTHIS MIGHT BE A ROUTINE TO OUTPUT DE
DJNZ MORE ;RETURN FROM ROUTINE, DECREASE COUNTER,

;AND DO IT AGAIN UNTIL B=0

With indexing, a register is loaded with an offset value which is then
added to the base of the array each time the loop is repeated. This example
loads the accumulator with every eighth element in an array until 20 en-
tries have been checked:

LD HL,(START) ;POINT HL TO START OF ARRAY
LD B,20 ;COUNTER SET FOR 20 ENTRIES
LD DE,8 ;OFFSET = 8 DECIMAL

MORE ADD HL,DE ;OFFSET ADDED TO BASE, STORED IN HL
LD A,(HL) ;GET 8TH ELEMENT INTO ACCUMULATOR
CALL LOUT ;AND DO SOMETHING TO IT
DJNZ MORE JRETURN & DO IT ALL AGAIN UNTIL B=0

Block Move (LDIR) And Compare (CPIR)

These categories of instructions are two of the more powerful enhance-
ments of the Z80 over the 8080. Logically, both procedures are very simple
and work the same way. You put the size of a block (in bytes) in register
pair BC, then point to the beginning of the block with HL. If you're moving
the block, you put the destination starting address in register pair DE:

LD BC,128 ;SET COUNTER FOR 128 BYTES

LD DE,NEWADD ;DESTINATION TO START AT NEWADD
LD HL,OLDADD  ;SOURCE STARTS AT OLDADD

LDIR ;MOVE IT!

If all you want to do is scan a block of data for a particular byte, you
can omit the destination address, since the comparison will be done in the
accumulator:

LD BC,128 ;SET COUNTER FOR 128 BYTES

LD HL,START ;STARTING ADDRESS OF BLOCK IN HL

LD A JAH ;PUT CONTROL-Z IN ACCUMULATOR

CPIR ;COMPARE HL WITH A AND INCREMENT HL

;UNTIL EITHER “Z IS FOUND OR BC=0

Enhanced Input And Output Instructions
With the Z80, you can input or output data from either your registers or
RAM directly to and from your computer’s various ports. And you can do
this by blocks. The relevant instructions are IN, OUT, INI, IND, OUTI,
OUTD, OTIR, and OTDR. They're easy to use, simply by specifying the
port in question:
IN A,(28H) ;GET A BYTE FROM PORT 28 HEX
OUT (C),B  ;OUTPUT BYTE IN B VIA PORT NUMBER IN C

The block transfers (INIR, INID, OTIR, OTDR) work very much like
the block move and compare instructions described in the last section, re-
serving register C for the port address and HL for a memory address.

Interrupt Processing
Fast interrupts on the Z80 use the RST instruction plus the destination ad-
dress. For example:

RST 38H ;TRANSFERS CONTROL TO ADDRESS 38 HEX

There will usually be a perma-
nent jump instruction at the desti-
nation which then sends control to
a special routine, such as a graphics
driver. You can also store an elabo-
rate subprogram in the alternate
register set and shift to it with an
RST jump.

Your Choice

Have you decided which instruc-
tion set and assembler you want to
use in your 1287 If you've already
bought the optional Commodore
development package, which in-
cludes MAC, RMAC (for Relocat-
able code MACRo assembler), the
SID debugger, LINK loader, and
LIB library manager, then you've
got a choice. If you include the
Z80.LIB macro file, you can use
either (or both) instruction sets.

Two other fine assembler
packages are Echelon’s ZAS-ZLINK
and Microsoft’s M80-L80 systems.
Both are compatible with the Intel-
based ASM-MAC family, and ZAS
can even assemble code for the Hi-
tachi HD64180, a new eight-bit
CPU which is upward compatible
with the Z80.

Regardless of your assembler
selection, you should build up a
collection of good Z80 subroutines.
The best Z80 library I know of is
SYSLIB3, a public domain version
of which may be on a CP/M bulle-
tin board near you. Echelon distrib-
utes SYSLIB3 in a set with other
libraries and manuals for Z80 de-
velopment systems for under $100.

You really can’t appreciate the
speed and efficiency of your Z80
until you start speaking its own lan-
guage. Until then, you'll just have
to be content with running thou-
sands of excellent programs written
by other people. Learning Z80 as-
sembly language will give you even
greater computing power and will
allow you to do exactly what you
want to do with your machine. To
make it easier, refer to the list of
books and software on page 40.
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User Group Update

When writing to a user group for information, please remember to
enclose a self-addressed envelope with postage that is appropriate for
the country to which you're writing.

Send typed additions, corrections, and deletions for this list to:

COMPUTE! Publications

P.O. Box 5406

Greensboro, NC 27403

Attn: Commodore User Groups

User Group Notes

The Midwest C-64 Users Group has changed its mailing address to
P.O. Box 9311, Highland, IN 46322.

The C64/128 User Group of Koeln, West Germany has
disbanded.

The Platte Valley Commodore Users Group has changed its name
and address to Platte Computer Users Group (PVCUG), 1685 Bonanza,
Gering, NE 69341.

The CIVIC64 Commodore Users Group of Oxnard and Camarillo,
CA has changed its mailing address to CIVIC64, P.O. Box 2442, Ox-
nard, CA 93034-2442.

The Westinghouse BWI Commodore Users Group has changed its
name and address to Westinghouse Commodore Users Group, P.O. Box
8756, Baltimore, MD 21240.

Antelope Valley Commodore User Group (AVCUG) has a new
address: P.O. Box 4436, Lancaster, CA 93539.

The Commodore Club of Mobile is now the Amiga/Commodore
Club of Mobile, The address remains: 3868-H Rue Maison, Mobile, AL
36608.

The Arizona VIC & 64 Users Group has changed its name and
address. It's now the Arizona Commodore Users Group, P.O. Box
27201, Tempe, AZ 85282.

Power Surge Users Group also has a new address: c/o Orange-
wood Academy, 13732 Clinton Ave., Garden Grove, CA 92643.

The Colorado Commodore Computer Club’s new address is
11855 Adams St., Northglenn, CO 80233.

The Naugatuck Valley Commodore User Group has a new mail-
ing address: P.O. Box 622, Waterbury, CT 06720.

The Redwood Falls Area Computer Exchange can now be reached
at 717 E. Wyoming St., Redwood Falls, MN 56283.

The Heartland Users Group’s new address is P.O. Box 443, Cape
Girardeau, MO 63701.

The Tri-Cities Commodore Club has a new address: 802 Kimrod
Dr., Johnson City, TN 37601.

The Old Hickory Commodore Users Group can now be reached
at 542 Lambuth Blvd., Jackson, TN 38301.

Billy Schultz of McKinney, Texas is interested in starting a Com-
modore user group. He can be reached at 2808 Colonial Ct., McKinney,
TX 75069.
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New Listings

ALABAMA

The Byte Bunch, 318 Perryman St., Evergreen, AL
36401

Commodore User Group, Rt, 2, Box 105, Smiths,
AL 36877

ALASKA

Mat Su Commodore 64 Club Inc., Box 1208,
Palmer, AK 99645

ARIZONA

Phoenix Arizona Commodore Club, P.O. Box
34905, Phoenix, AZ 85067

ARKANSAS

Commodore Information Association, P.O, Box
1755, Conway, AR 72032

CALIFORNIA
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Corcubion, Mission Viejo, CA 92692

Point Mugu Users Association, P.O. Box 42360,
Point Mugu, CA 93042

Commodore Systems User Network, P.O. Box
261, Lompoc, CA 93438

FLORIDA

Welaka Commodore Users Group, P.O. Box 909,
Welaka, FL 32093

Northwest Florida Commodore User Group,
P.O. Box 15565, Pensacola, FL 32514

Fellsmere's Club Compu-Mania, 2149 Watkins
Rd. 5.E., Palm Bay, FL 32907

ILLINOIS

The Software Link, 763 Stewart Ave,, Elgin, IL
60120

The 64 Smorgasboard, 51 Thomnhill Dr., Danville,
IL 61832

INDIANA

Kosciusko Commodore User's Group, 1721 S.
Latta 5t., Warsaw, IN 46580

Richmond Area Commodore Users Group, P.O.
Box 1332, Richmond, IN 47375
IOWA

Plymouth County Commodore Users Group, 300
Third Ave. SE, Lemars, IA 51031
KANSAS

Newton Area Commodore Club, Larry Wilson,
112 Brookside, Newton, KS 67114

MASSACHUSETTS

Commodore Users Group of Cape Cod, P.O. Box
1490, Cotuit, MA 02635

Massachusetts Electronic Modem Operators
(MEMO), P.O. Box 3336, Fall River, MA 02722-
3336
MICHIGAN

Downriver Commodore Group, P.O. Box 1277,
Southgate, MI 48195

Washtenaw Commodore Users Group, 4490
Oakengates Dr., Ypsilanti, MI 48197

Central Michigan Commodore Users Group,
5600 N. Bollinger Rd,, Vestaburg, M1 48891
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Elk Rapids Commodore Users Club, 6697 E.
Harbor Dr., Elk Rapids, Ml 49629

Northern Michigan Commodore Club, P.O. Box
3066, Gaylord, MI 49735

U. P. Computer Users Group, P.O. Box 508,
Ishpeming, M1 49849

MINNESOTA

Commodore User Learning Exchange, 718 N.
First Ave, E., Duluth, MN 55805

MISSOURI

Forefront C-128 National Users Group, P.O. Box
21836, St. Louis, MO 63109

NEBRASKA

International Commodore Language Interest
Group, 1812 North 1, Fremont, NE 68025

NEW HAMPSHIRE

Commodore Users Group, R.D. 9, Box 307,
Concord, NH 03301

NEW YORK

Commodore Computer Game Pros of NY, 4263
Carpenter Ave., Bronx, NY 10466

For Your Computer Only, 35 Belleview Ave.,
Ossining, NY 10562

Commodore Long Island Club, 2949 Roxbury Ct.,
Oceanside, NY 11572

Frontier Commodore Users, RFD #1, Box 3524,
Chazy, NY 12921

The Shadows Commodore 64 Users Group, 10
Boylston 5t., Oneonta, NY 13820

OHIO
Dayton Area Commodore Users Group, 679
Murray Hill Drive, Xenia, OH 45385

OKLAHOMA
Coweta-Commodore Users Group, Box 8204,
Coweta, OK 74429

Osage/Kay Commodore User’s Group
(OKCUM), 300 Woodbury Rd., Ponca City, OK
74601

PENNSYLVANIA

Susquehanna Valley User Group, RD #5, Box
145, Danville, PA 17821

ABC C-64 Chips Commodore Users Group, 3159
Middletown Rd., Bethlehem, PA 18017

TENNESSEE
Cleveland Commodore User Group, 2413 Hick-
ory Dr. NW, Cleveland, TN 37311

TEXAS
Commodore Users Club, 5309 Strickland, The
Colony, TX 75056
Klein Commodore Users Group, 7627 Litchfield
Ln., Spring, TX 77379

WASHINGTON
Commodore Bellingham Users Group (CBUG),
P.O. Box 2756, Bellingham, WA 98227

WISCONSIN
Club 84, P.O. Box 72, Caledonia, WI 53108

Outside the U.S.

AUSTRALIA

Cairns Commodore Users Group, P.O. Box 7,
Earlville, Cairns, Queensland 4870, Australia

BERMUDA

Commodore Computer Club of Bermuda, P.O.
Box HM 2093, Hamilton 5, Bermuda

BRAZIL
Brasilian Club of VIC-20, Flavio Joao Piagentini,

Rua Heitor de Moraes, 856-Pacaembu, Sao
Paulo, Brasil 01237

CANADA

Powell River Commodore User Group
(P.R.C.U.G.), 5562 Willow St., Powell River,
B.C., Canada

Microcom 64, 110 St. Louis St., Rimouski, Quebec
G5L 5P7

INDIA

Commodore Users Group, c¢/o S. Ram Gopal, 1B,
19th ‘D’ Main Rd., Rajajinagar First Block,
Bangalore 560 010, India

JAPAN
Zama/Atsugi Commodore Users Group, 500th.

MI. Gp. Box 45, APO, San Francisco, CA 96343-
0091
POLAND

Stefan Kssecki or Elizbieta Kossecka, 02-757
Warszawa, ul. Burgaska 3/24/1, Poland

Andrzej Wiechowski, ul. Lokietka 47/38, 31-279
Krakow, Poland

Walter Sulimierski, ul. Olimpijska 56, 02-636
Warsaw, Poland

SPAIN

Costa Blanca Computer Club, c/o Ed Kelly,
Montebello 25, La Nucia-Alicante, Spain

SWEDEN

Swedish Esoteric Society Avec Modem, Lars B.
Lundin, Parkgatan 16 3tr., 5-112 30 Stockholm,
Sweden

WEST INDIES

Caribbean Commodore Computer Club, Jim
Lynch, P.O. Box 318, St. Johns, Antigua, West
Indies

@

To Our Readers:

COMPUTE! Publications is a part of the ABC Consumer Magazines group of ABC
Publishing, Inc. and recently we consolidated many of our operations and moved
our Customer Service Department to the New York ABC headquarters. If you
have any questions regarding back issues, disk orders, book orders, or how to
place an order, call toll free 1-800-346-6767. New York residents should call

212-887-8525.

If you want to order a subscription to COMPUTE!, COMPUTE!'s GAZETTE, COMPUTE!'s
GAZETTE DISK, or the COMPUTE! DISK, call 1-800-247-5470 or in lowa call

1-800-532-1272.

Our Editorial Offices remain in Greensboro, North Carolina. If you wish to submit an
arficle for publication, write us at COMPUTE! Publications, Inc., P.O. Box 5406,

Greensboro, NC 27403.

We thank you for your interest and continued support of COMPUTE! Publications.

COMPUTE! Publico’rions,lnc.@

Part of ABC Consumer Mogazines, Inc
One of the ABC Publishing Companies
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FEVIEWS

Golden Oldies, Volume 1

Golden Oldies is a slice of computer his-
tory on a disk, containing four classic
computer software games—the first all-
text computer adventure game, Adven-
ture; the self-replicating world-within-
a-world, Life; the original arcade game,
Pong, and the famous simulated com-
puter psychiatrist, Eliza.

It’s only fair to state immediately
what these programs are not. They in
no way can be compared with the com-
puter software available today; in fact,
as one experienced computer program-
mer and writer points out, these pro-
grams represent early, crude attempts
at programming before programming
was done well. They also show all of
the limitations of computer hardware
just 10 to 15 years ago. Don'’t expect the
advanced graphics and sound features
and the other bells and whistles you've
come to expect on the Commodore 64
and 128,

On the other hand, Golden Oldies is
a fascinating look at just how far com-
puter software has come. For anyone
interested in the roots of personal com-
puting, these four programs each repre-
sent a distinctly different cornerstone of
today’s software. Adventure was the
precursor to all of the computer fantasy
and adventure games. Eliza has been
hailed as a program important in the
early thinking about artificial intelli-
gence, even though its author viewed it
as a joke. Life is, in many ways, the
forerunner of today’s sophisticated
computer simulation and modeling
programs. And Pong spawned the en-
tire arcade computer game industry.
Though the programs are seriously dat-
ed by today’s standards, remember that
each one was a pioneering effort in its
time.

These programs are recreated here
in a form faithful to the original. For ex-
ample, this is the authentic version of
Adventure endorsed by its creators, Will
Crowther and Don Woods, who origi-
nally developed the game on a main-
frame computer in the early days of
“hacking,” or computer programming,
The version of Pong included on the
disk is actually a recreation of the origi-
nal game by Al Alcorn, who first devel-
oped Pong for Nolan Bushnell’s then-
fledgling company, Atari. There’s also
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an alternate version included with a
few more features,

The Golden Oldies package is en-
hanced by its manual, a 42-page book-
let that engagingly recreates the
historical context, samples of play, and
related information. Excerpts from such
recent books as Tracy Kidder’s Pulitzer
Prize-winning The Soul of a New Ma-
chine, Steven Levy’s Hackers, Scott
Cohen’s Zap, The Rise and Fall of Atari,
and William Poundstone’s The Recur-
sive Universe all help to set the stage as
you use the programs.

For those unfamiliar with each of
the programs, here's a brief explanation
of what they’re about:

Adventure is an all-text game in
which you explore the mysteries of Co-
lossal Cave, gathering treasure and
avoiding the many dangers of this sub-
terranean world. Don’t expect the kind
of full-sentence interaction you may
have come to expect from recent text
adventures. Adventure understands
one- or two-word commands, and only
the first five letters of each word. Still,
the game itself is fun, if limited in
scope.

Pong (from Ping-Pong) is the origi-
nal computer table tennis game, in
which you control an onscreen paddle
that bounces the ball, a white blip on
the screen, back and forth. You can play
against the computer, or two people can
play against each other.

Eliza, first developed by computer
scientist Joseph Weizenbaum to mimic
Rogerian psychotherapy, has been tak-
en seriously by many people as an early
example of artificial intelligence. It's
really just a very clever program that
appears to understand your questions
and statements, leading you gently
through an exploration of your feelings.
Weizenbaum was reportedly quite sur-
prised when people began calling Eliza
an example of machine intelligence. He
meant it more as a joke than a serious
endeavor. It can be a lot of fun to play
with, but remember that it's a game.
There are other implementations of
Eliza, some more complete than others.
This version is supposed to be a faithful
recreation of Weizenbaum's original.

Life is a computer simulation that
was originally developed by British

mathematician John Conway, and then
popularized by science writer Martin
Gardner in the October 1970 issue of
Scientific American. The game of Life is
played on a grid field, where succes-
sions of small screen symbols—called
generations of cells—live out their lives
according to a set of arbitrary physical
laws. Depending on the rules, the indi-
vidual cells live and prosper, die and
make way for new cells, mutate into
different forms, and so on. It's a com-
plete world or universe in microcosm,
and has fascinated many computer us-
ers since its introduction on mainframe
computers (and later on microcomput-
ers). You really have to experience Life
to understand it, and once hooked on
its complexities, you may find it fas-
cinating.

Golden Oldies is a trip into the past
for a look at where personal computing
started. And despite the limitations of
the programs, it’s a nostalgic and enter-
taining journey.

—Selby Bateman
Software Country
9713 Santa Monica Blvd.
#202
Beverly Hills, CA 90210

Electronic Arts (distributors)
1820 Gateway Dr.

San Mateo, CA 94404
$29.95

RADARBASIC 50K

RADARBASIC 50K is a handy utility
program offered on a plug-in cartridge
for the Commodore 64, It's a product of
Radarsoft, a Dutch software company
that's fairly new in this country.

As the title implies, RADARBASIC
50K gives you 50K (51,199 bytes) of free
RAM, all of which is available for
BASIC programs. This is 12K more
RAM than is normally available with
the Commodore 64, and there’s no con-
flict with your old BASIC programs.
They may not take advantage of the ad-
ditional memory, but they’ll all work as
usual with one minor exception: Since
the 12K area added to BASIC RAM
starts at 40960 and extends to 53247
($A000 and $CFFF in hex), any BASIC
program that uses this area to PEEK or
POKE memory, or for a machine lan-
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guage routine, will not work properly.
It's not necessary to unplug the car-
tridge if you do have a program that
uses this area. Merely type in a shifted
K (for Kill) and press RETURN. The
computer is reset to its conventional
status and you can load and run your
program as usual,

Perhaps the most interesting thing
about this program is the commands it
adds to the standard Commodore oper-
ating system to easily access disk and
tape drives. Similar in some ways to
other disk wedge programs, I found the
ease of use, versatility, and logic of
these new commands to be better than
any other disk enhancement program
I've used. All the commands are en-
tered by pressing a single shifted key
and RETURN. Never has it been so
easy to perform all the functions that
are necessary to access your disk drive.
People who use two drives will greatly
appreciate the way you can switch from
one to the other. The program starts
with device #8 as the default device. If
you have a second drive, just type #9
(or whatever device number it’s set for)
and it becomes the new default device,
accessible by all the single key com-
mands, Typing #8 and pressing RE-
TURN takes you back.

Cassette users will also be interest-
ed in this program. Type #1 and then
press RETURN and the cassette is now
the default device with all the single
key commands available (except those
that only relate to a disk drive). And
there’s another option for the cassette
user. Set the device to #2 and you can
SAVE and LOAD at ten times normal
speed. That's about as fast as your disk
drive and it worked reliably every time
I tried it. You must remember though
that programs saved this way cannot be
loaded without use of the cartridge.

Two other commands are avail-
able. SHIFT-R lets you renumber a
BASIC program, selecting a new start-
ing line number and increment value.
SHIFT-C followed by a number be-
tween 1 and 16 immediately changes
the screen and border color—much
faster than the usual POKEing method.

RADARBASIC 50K is a handy utili-
ty package. It provides additional RAM
for BASIC, convenient commands, and
it’s not necessary to unplug the car-
tridge to run other programs. The car-
tridge also works well in 64 mode on
the Commodore 128. The brief instruc-
tion manual is not as clearly written as
it should be, but operation is so easy to
understand that no one will have any
difficulties using the program.

—Howard Parnes
Radarsoft
Adam, Cobb, & King, Inc.
655 John Muir Dr. E411
San Francisco, CA 94132
$37.50

Lords of Conquest

This is a classic strategy game for the
Commodore 64 in which the player’s
ultimate goal is territorial supremacy.
It's a game of maps, invasions, and de-
fense—and it has a large number of op-
tions. Up to four players may compete,
or you can play against your computer.
As in Risk or the Japanese game Go,
board games similar in concept to Lords
of Conquest, players take turns selecting
territories on the map. Some of these
are important because of their location,
others because of their wealth in natu-
ral resources.

Action takes place in yearly cycles
consisting of several phases: develop-
ment, production, trading, shipment,
and conquest. During each phase, each
player must make important decisions:
Should you move your stockpile of re-
sources to a new territory, better pro-
tected from an attack? Or should you
use your wealth to develop a weapon or
establish a new city?

The first phase to be considered in
each year—after the first year—is de-
velopment. You can invest your wealth
in developing weapons or in building a
new city. Often the choice is a difficult
one: Is one of your neighbors preparing
for an invasion? Will you gain more in
the long run by developing a new city
rather than a new weapon?

Next, in a multiplayer game,
you're faced with deciding whether to
trade resources with other players. Of
course, you may threaten, reason,
bribe, or deceive your opponents in at-
tempts to gain your own advantage,
The computer doesn’t intervene in this
phase—all trades are made verbally be-
tween players. Once a deal has been
struck, you relay the results to your 64.

Following the trade phase, you de-
cide whether to move your stockpile of
wealth or transfer some of your forces
to a more strategic location.

Finally, you enter the conquest
phase. This is where the real action in
Lords of Conquest occurs. It’s your
chance to launch a relentless attack on a
neighboring territory. If you’ve plotted
your moves correctly, you could gain a
strategic victory. A wrong move could
tip your hand prematurely,

Lords of Conquest is a highly in-
volved scenario with many levels of
complexity so that each game, whether
against friends or the computer, is
bound to have a different outcome. You
may choose to play on any of the 20
maps included, or, once familiar with
the rules, you may create your own
map.
This is a highly enjoyable game.
The designers have made it easy to use
and easy to play. You'll find yourself
very quickly concentrating on your

BACKUP PROTECTED
SOFTWARE FAST.

From the team who brought you
COPY Il PLUS (Apple), Copy Il PC
(IBM) and COPY Il MAC (Macin-
tosh) comes a revolutionary new
copy program for the Commodore
64 and 128 computers.

* Copies many protected
programs—automatically. (We
update Copy |l 64/128 regularly to
handle new protections; you as a
registered owner may update at
any time for $15 plus $3 s/h.)

» Copies even protected disks in
under 2 minutes (single drive).

» Copies even protected disks in
under 1 minute (dual drive).

e Maximum of four disk swaps on
a single drive.

e Includes fast loader, 12-second
format.

Requires a Commodore 64 or 128

computer with one or two 1541 or
1571 drives.

Call 503/244-5782, M-F, 8-5:30
(West Coast time) with your & 3T
in hand. Or send a check

for $39.95 U.S. plus $3 s/h, $8
overseas.

$39.95

Central Point Software, Inc.
9700 S.W. Capitol Hwy. #100
Portland, OR 97219

Central Point
So

INCORPYRATED

Backup utilities also available for the IBM, Apple I, Macintosh and Atari ST,
This product is provided for the purpose of enabling you to make archival coples only,
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strategy and not on how to communi-
cate with the program. Playing time is
usually less than three hours, and a
“save game” option is available.

Success in this game requires care-
ful strategy and an ability to play offen-
sively and defensively. Make the right
moves, and you'll be hailed as the reign-
ing Lord of Conquest.

—George Miller

Electronic Arts
1820 Gateway Dr.
San Mateo, CA 94404
$32.95

For those of us still using programming
incompetence as an excuse for not cre-
ating our own computer games, Activi-
sion’s GameMaker comes as a rude
shock. GameMaker is a thorough, com-
plete package that makes it relatively
easy to design arcade games that actu-
ally work, Game design is still no pic-
nic, but spending the time needed to
understand GameMaker will put the
burden on the creative rather than the
mechanical side of creating quality
games, We can no longer hide behind
incompetence.

GameMaker consists of five sepa-
rate modules: SceneMaker, Sprite-
Maker, SoundMaker, MusicMaker, and
the Editor. You use the first four to cre-
ate the graphics and sound features of
your design, then combine them into a
working game by using the Editor.
Once satisfied that your game is a good
one, you can save it to disk and play it,
give it away, or sell it. The finished
game runs independent of the original
program.

All you need to design a game is a
joystick; you don’t have to type any-
thing. In each module, you use the joy-
stick to move from feature to feature,
name to name, even number to num-
ber, Even the program commands are
selected by joystick from a Command
Window; lines with more than one in-
struction still use only the joystick.
Those without joysticks can use the
function keys and the space bar instead.

SceneMaker allows you to design
the backdrops against which your game
moves. It is in effect a paint program,
with a wide choice of colors and such
commands as Draw, Circle, Line, Box,
Fill, Zoom, Copy, View, Move, and
Erase. Anyone familiar with paint pro-
grams will recognize that this list allows
considerable flexibility in creating a pic-
ture. In fact, GameMaker's individual
modules are all thorough and flexible.

With SpriteMaker, you create the
sprites that will move across the scene.
Once again, everything is done with the
joystick. You simply draw the sprite as
you want it, then, if you wish, combine
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Garry Kitchen’s GameMaker

it with other sprites, or with other
frames of the same sprite, to animate it.
For example, you might use four sprites
to create a horse, then give each of the
four six separate moving “frames”. Your
horse will then run across the screen, or
buck up and down, The animation is as
sophisticated as you make it.

SoundMaker creates sound effects.
The SoundMaker screen resembles a
“sound board” found in a recording
studio, with knobs and sliders and
gauges. The master controls are Repeat,
Equalizer, Volume, Speed, and Frame
(complex sounds can consist of several
linked frames). Sound controls include
Wave (noise, square, sawtooth, or trian-
gle), Attack, Decay, Sustain, Release,
Frequency, Speed, Pulse, Duration, and
Tie. You use the joystick to create the
sound, listen to it, modify it, and save it
to disk.

Since most arcade games contain
music, GameMaker includes a Music-
Maker module. The MusicMaker screen
includes a keyboard, a staff, selectors
for notes, channels, and instruments,
and a music sheet. Those familiar with
music programs on the Commodore 64
will find this module, like all the mod-
ules in GameMaker, quite sophisticated
and versatile.

To ease you into creating your own
games from scratch, GameMaker in-
cludes several samples for each mod-
ule. There are plenty of precreated
scenes, sprites, sounds, and tunes on
the GameMaker library disk, which you
can load and examine, change, or copy.
These not only save time, but also help
you learn how to use the features of the
individual modules. By loading a sound
effect into SoundMaker, for example,
then twisting the knobs and moving the
sliders, you can figure out quite easily
what each command does. If you wish,
you can create entire games by mixing
the sprites, sound, music, and scenes al-
ready provided.

Once you have a scene, the sprites,
the sounds, and the music ready to go,
you put them all together using the Edi-
tor. The Editor provides the program-

ming language itself, and is the hardest
module for nonprogrammers to use,
Once again, though, GameMaker helps
out. The manual contains a run-
through of the various commands and a
tutorial to get you started. Furthermore,
the library disk includes several prede-
signed games (Pitfall and Megamania
among them) that you can load into the
Editor and examine. How does Pitfall
Harry grab the rope and jump over the
pond? How does the score change?
Simply load it into the Editor and find
the appropriate line in the program.

The heart of the manual is the Ad-
vanced Game Design section. Here
Garry Kitchen, GameMaker's creator,
explains what to keep in mind when
designing a game, Here too are listed all
the commands possible in the Game-
Maker modules, including explanations
of the numerous commands in the Edi-
tor. To create truly excellent games, you
will need to master much of this sec-
tion, and doing so is not easy. But you
need not master them all at once, and
you can work on individual commands
as you create your design.

If you get good enough, and you
create an arcade game that you feel the
world will want to play, Activision will
welcome it as an entry in the Game-
Maker design contest. The winner re-
ceives $5000, a paid visit to Activision,
and, most importantly, Activision will
publish the game. If you've always felt
able to design a great game, but never
had the programming skill to attempt it,
GameMaker is for you. Like any good
game, writing it is not easy, but once
you've done so, the rewards are endless.

—Neil Randall
Activision, Inc.
2350 Bayshore Frontage Road
Mountain View, CA 94043
$39.95

To receive
additional
information from
advertisers in
this issue, use
the handy reader
service cards in
the back of
the magazine.
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Giant Printer Sale

150-170 CPS

® Tractor Friction Printer

* Dot Matrix, Impact, Prints Single Sheets or
Continuous Feed Paper, 10" Carriage

® Print butfer

® 9 x 9 Dot Matrix, Double Strike

e Near Letter Quality*, High Resolution, Dot Bit Image

* Underlining. Backspacing. Left-Right Margin
* True Low Descenders, Super and Subscript

* Prints Standard, Block Graphics

e Better than Gemini 10X

* Centronics Parallel Interface

10" Comstar Aero 160 s
List $499 Sale

0’ Comstar Aero 160
Sclo$ l 9900

150-170 CPS

One Year Free
Replacement Warranty

PRINTER

Impact Dot Matrix

PRINT HEAD

9 Wire (User Replaceable)

PRINT SPEED — Bi-directional Logic Seeking

10" ComStar 160: 150-170 CPS

PAPER SLEW SPEED

10 LPS ot 1/6" Spacing

PRINT BUFFER

2K

PRINT SIZE

10,12,17, 5, 6, 8.5 CPI

NUMBER OF COLUMNS

10" ComStar 160: BO, 96, 136
(40, 48, 68 Double Width)

CHARACTER MATRIX

9 x 9 Standard, with True Descenders

18 x 9 Emphasized

18 x 18 Double Strike

6 x 6 Block Graphics

60 x 72 Low Resolution, Bit Image Graphics

120 x 144 Hi Resolution, Bit Image Graphics

240 x 144 Ultra Hi Resolution, Bit Image Graphics

CHARACTER SETS

CHARACTER FONTS

Normal (10 CPI)

Elite (12 CPI)
Condensed (17 CPI)
Enlarged (5, 6, 8.5 CPI)

SPECIAL FEATURES

Self-Test

Macro Instruction

Continuous Underline

B Bit Selectable Interface
Column Scan Bit Image Graphics
Vertical and Horizontal Tabs
Skip Over Perforation

LINE SPACING
1/6", 1/8" Plus Programmable by n/144" or n/72"
PAPER HANDLING

Emphasized

Double Strike (NLQ)

Super and Sub Script

* With "XETEC" Graphic Junior Interfoce

10" COMSTAR 160
B.5" 10 10" Wide

8" 1o 10" Wide

3" 10 10" Wide

3 Carbonless Sheets

Roll Paper:
Cut Sheet:
Sprocket:
Copies:

RIBBON
10" ComStar 160 Cartridge $9.95
INTERFACE

Standard Parallel (Centronics Compatible)
DIMENSIONS — in inches

10" COMSTAR 160
15.36W X 12.6D x SH

96 Standard ASCII, 64 Special, 32 Block Graphic, 96 Downloadable,
88 International Characters

WEIGHT — in pounds
10" COMSTAR 160: 11 Ibs.

All product data subject to change without notice.

Parallel Interfaces: Commodore 64 — $49.95

Add $10.00 for shipping, handling and insurance. Illinois residents
please odd 6% % tax. Add $20.00 for CANADA, PUERTO RICO,
HAWAII, ALASKA, APO-FPO orders. Conadian orders must be in U.5.
dollars. WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT
CANADA. Enclose Cashier Check, Money Order or Personal Check.
Allow 14 days for delivery, 2 1o 7 days for phone orders, | doy express
mail! Prices & Availobility subject to change withou! notice.

VISA — MASTER CARD — C.0.D. C.D.D. on phone orders only

Apple IT, I1e, IT + — $69.00

PROTECTO

We Love Our Customers
22292 N. Pepper Rd., Barrington, lllinois 60010

312/382-&3&3"5\? order

Atari — $49.95

.commodore.ca



COMMODORE 64
COMPUTER

(Order Now)

*139°°

Com. 1541
* C128 Disks 79° ea.*
* Paperbock Writer 64 $39.95

Disk Drive $
13'" Color
Monitor

* 13" Color Monitor $139.95

CALL BEFORE YOU ORDER SPECIAL SOFTWARE COUPON PRICES MAY BE LOWER

We pack a SPECIAL SOFTWARE DISCOUNT
COUPON with every COMMODORE &4
COMPUTER, DISK DRIVE, PRINTER, or
MONITOR we selll This coupon allows you
to SAVE OVER $250 OFF SALE PRICES!I

C128 Commodore
Computer &
1571 Disk Drive

*499°°

* Voice Synthesizer $39.95
* 12" Monitor $79.95

COMMODORE 64
SYSTEM SALE

Commodore 64 .., 05en

COMMODORE 64 COMPUTER $139.95
You pay only $139.95 when you order the
powerful B4AK COMMODORE 64 COMPUTER! LESS
the value of the SPECIAL SOFTWARE DISCOUNT
COUPON we pock with your computer thot allows
you to SAVE OVER $250 off software sale prices!!
With only $100 of savings applied, your net
computer cost is $39.95!!

* €128 DOUBLE SIDED DISKS 79* EA.
Get these 5'i" Double Sided Floppy Disks

specially designed for the Commodore 128
Computer (1571 Disk Drive). 100% Certified,

C128 COMPUTER & 1571 $499.00
Now you can get the C128 Commodore computer
& the 1571 Disk Drive for one low price of only
$499.00. List $698.00
SALE $499.00.

340K 1571 COMMODORE
DISK DRIVE $259.00
Double Sided, Single Disk Drive for C.128 allows
you to use C-128 mode plus CPM mode, 17 times
faster than 1541, plus runs all 1541 formats,
List $349.00. Sale $259.00.

(Examples)

PROFESSIONAL SOFTWARE
COMMODORE 64

Lifort ! 1 ; Name List Salae Coupon

Ifet l"m'l :V;rrcn!y. ﬁ;ummuﬂ; ql.m:? F eaning PaperClip §59.95 $34.95 $§29.95 SUPER AUTO DIAL MODEM $29.95

Liner included. 1 Box of 10 - $9.90 (99" eo.), 5 CarruTiaat $59.95 $49.95 $39.95 Easy to use. Just plug into your Commodore 64

Boxes of 10 - $44.50 (89' ea.), 10 Boxes of 10 Leader Board $39.95 $24.95 $22.95 computer and you're ready to tronsmit and

-$79.00 (79" e0.). The Print Shop $44.95 $27.95 $26.95 receive messages. Easier to use than dialing your
13'' COLOR MONITOR $139.95 Halley's Erofect $I3.355822.93,°419,93 telephone, just push one key on your computer!

Procticale (spreod sheet) $59.95 $19.95 §14.95
Voice Command Module §79.95 $§39.95 §34.95
Nine Princes in Amber $32.95 $24.95 §21.95
Super Bowl Sunday $35.00 $22.95 $19.95
Flip and File Disk Filer $24.95 51495 $12.95

Includes exclusive easy to use program for up and
down loading to printer and disk drives.

Best In U.5.A. List $99.00, SALE $29.95.

Coupon $24.95.

You poy only $139.95 when you order this 13"
COLOR MONITOR. LESS the value of the SPECIAL
SOFTWARE DISCOUNT COUPON we pack with
your monitor that allows you to save over $250 off

o # H Pro Joy Stick $19.95 $12.95 $510.00
software sale prices!! With only $100 of suvings PartyWare $19.95 $14.95 $11.95 VOICE SYNTHESIZER $39.95
applied, your net color monitor cost is only $39.95. Dust Cover $895 5695 §4.60 For Commodore-64 computers, Just plug it in and
(16 Colors). Financial Planner

you can program words and sentences, adjust

Sylvi 9 95 $35.95 :
Premium Quality 120-140 CPS Hdrdbﬂnupm“" :gg_qg :?g_“ :?6_“ volume and pitch, make talking adventure games,
Comstar 10X Print~" $148.00 Cb4 Troubleshoot & sound oction games ond customized talkies!!
Repair Guide $24.95 $1595 $12.95 PLUS ($19.95 value) TEXT TO SPEECH progrom

included FREE, just type a word and hear your
computer talk — ADD SOUND TO "ZORK", SCOTT
ADAMS AND OTHER ADVENTURE GAMES!! (Disk
or tape.) List $89.00. SALE $39.95

12" MAGNAVOX (NAP) B0 COLUMN
MONITOR WITH SOUND $79.95
Super High Resolution green screen monitor. 80
columns x 24 lines, easy to read, plus speaker for

oudio sound included. Fantastic value.
List $129.00. Sale $79.93.
(C128 cable $19.95. C64, Atari cable $9.95)

PRINTER/TYPEWRITER
COMBINATION $229.95
“JUKI" Superb letter quality, daisy wheel
printer/typewriter combination, Two machines in
one — just a flick of the switch. 12" extra large
carriage, typewriter keyboard, outomatic margin
control and relocate key, drop in cassette ribbon!
(90 doy waorranty) centronics parallel or R5232
seriol port built in (Specify).
List $349.00. SALE $229.93. (Ltd. Qty.)

14" RGB & COMPOSITE
COLOR MONITOR 3259.95
Must be used to get B0 columns in color with 80
column computers (C128 - IBM - Apple). (RGB
Cable $19.95) Add $14.50 shipping.
List $399.00. SALE $259.93.

(See over 1O\ coupon items in our catalog)

Write or call for
Sample SPECIAL SOFTWARE COUPON!

quality), 120 x 144 dot

The COMSTAR 10X ~* carrioge, 120-
140 CPS, 9 double strike
capabilit S (near letter

matrix), L

eft and right
margin se U with super
ond subsc ‘ walic, block
graphics an o -3, It gives you print
quality and P- tound on printers costing

twice as mu.n!! (Centronics Parollel Interface)
List §399.00 Sale $148.00.

4 SLOT EXPANDER & 80 COLUMN BOARD $49.95
Now you program 80 COLUMNS on the screen at
one fime! Converts your Commodore 64 to BO
COLUMNS when you plug in the 80 COLUMN
EXPANSION BOARD!! PLUS 4 slot expander!
Limited Quantities.5ale $49.95. Coupon $39.95

80 COLUMNS IN COLOR
PAPERBOCK WRITER 64 WORD PROCESSOR $29.95
This PAPERBOCK WRITER 64 WORD PROCESSOR is
the finest available for the COMMODORE 64
computer! The ULTIMATE FOR PROFESSIONAL
Word Processing, DISPLAYS 40 or B0 COLUMNS IN
COLOR or block and white! Simple to operate,
powerful text editing, complete cursor and
insert/delete key controls line and paragraph
insertion, automatic deletion, centering, margin
settings and ocutput to all printers! List $99.00.
SALE $29.95.

ATTENTION
Computer Clubs

We Offer Big Volume Discounts
CALL TODAY!

PROTECTO WARRANTY
All Protecto’s products carry a minimum 90 day warranty.
It anything fails within 90 days from the dote of purchose
simply send your product to us vio United Parcel Service
prepaid. We will IMMEDIATELY send you o replacement at
no charge vio United Parcel Service prepaid. This warranty
proves once again that We Love Our Customers.

+ LOWEST PRICES * 15 DAY FREE TRIAL PHONE ORDERS +90 DAY FREE REPLACEMENT WARRANTY

* BESTSERVICE IN U.S.A. * ONEDAY EXPRESS MAIL & 2™ - B.P-m- C.5.T. Vieakdays * OVER 500 PROGRAMS * FREE CATALOGS

Add $10.00 for shipping, handling and insurance. lllincis residents
please odd 6% % tax. Add $20.00 for CANADA, PUERTO RICO, . E T
HAWAII, ALASKA, APO.FPO orders. Canadian orders must be in U.S.

dollars. WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT

CANADA. Enclose Cashier Check, Money Order or Personal Check, We Love Our CuStomers
Allow 14 days for delivery, 2 to 7 days for phone orders, | day express 22292 N. Poppar Rd., Barrington, Ilinois 60010
mail! Prices & Availability subject to change without notice.

VISA — MASTER CARD — C,0.D.  No. C.0.D. to Canada, APO-FPO 312/382-5244 to order
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Famous Comstar National Brand

0! Printer Sale

Includes Commodore

Near Letter Quality I n t e rfa ce Near Letter Quality
Best Value in the USA

* 100 CPS draft/20CPS near-letter quality ® Dot Addressable Graphics ® Adjustable
Tractor and Friction Feed ® Automatic Paper Loading ® Right and Left Margin
settings ® Pica, Elite, Condensed, Italics ® Superscript ® Subscript ® Underline, Bold
print, Double Strike ® Superb NEAR LETTER QUALITY

Ky
l)”s

2 Year
Warranty

Fantastic
Graphics

The Comstar 1000 is one of the best values in the United States today. Print your letters, documents, programs,
pictures, and more at a blazing 100 Characters Per Second or 20 cps in the Near Letter quality mode. ( Looks just
like it came from a typewriter. ) Plus, choose your printing mode (NLQ, Draft) from your wordprocessor or by
simply pushing the controls on the front panel. Fantastic Quality at a Fantastic Price.List $349.00 SALE$179.95.

Print Method Ribbon (Life exp.) Line Spacing

Black: cassette (2.5 million characters) 1/6,1/8,7/72, and 1/216 inch
Dimensions Paper Feed

15.4 (W) x 10.9 (D) x 4.7 (H) Iinch Adjustable tractor and friction feed
Weight Paper feeding Direction

Approx. 10 |bs Bi-directional

Character Spacing Coples

Fixed 2 plus original

Serlal impact dot matrix (9 pin)
Print Speed

Draft- 100 CPS NLQ- 20 CPS
Character Sets

96 ASCII Characters, Marker, Symbols
(Includes italic font)

Supply is Limited so Buy Today

Add $10.00 for shipping. hondling and insurance. Illinois residents
please add 6% tax. Add $20.00 for CANADA. PUERTO RICO. HAWAII P n ° T E c T °
ALASKA, APO-FPO orders. Canodion orders must be in U.S. dollars.

WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT CANADA. We L =
Enclose Cashiers Check, Money Order or Personal Check, Allow 14 e ove Our CuStomer‘s

days tor delivery. 2 to 7 days for phone orders, 1 day express mail! 22292 N. Pepper Rd.. Burring!on_ linois 60010
VISA MASTER CARD — C.O.D.
No C.0.D. to Canada, AFO-FPO, 31 2/ 382‘5244 1'0 Ol‘der
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The Commodore 64’s versatile sound
chip, SID, has inspired a multitude of
music software. Like word processors
and spreadsheets, most full-range soft-
ware companies offer music packages
many of which are quite sophisticated,
with fancy, hi-res screens, and lavishly
produced manuals. Some even allow
for considerable creativity in letting you
program your own tone colors. Nearly
all assume that the user wants to be a
tunesmith, to create and arrange his
own melodies, and perhaps accompany
them with other melodies or a bass and
drum line.

Cantus is different. It's a semi-
random improvisation tool instead of a
composer/arranger. It's simple, acces-
sible, interactive power with few “bells
and whistles.”

Perhaps the main difference be-
tween Cantus and other music pro-
grams is that it was conceived by a
professional musician as a creative tool
relevant to contemporary music. (Ryo
Kawasaki, for Sight and Sound software,
is the only other professional name that
comes to mind in 64 music program-
ming—and his work is unique too, in a
quite different way.) The conceptual
work on Cantus (and writing of the
manual) was done by Michael Riesman,
musical director and keyboardist of the
Philip Glass Ensemble (for more on Mi-
chael Riesman, see “Musicians Meet
Computers” in the May 1986 issue).
Those who know the music of Philip
Glass know something of what to ex-
pect here, Here is a music of controlled
randomness, a music of process rather
than result, a music of “doing” rather
than “done.”

Cantus is the fruitful collaboration
of Riesman’s concept and the technical
prowess of Steven Buchwalter, who
coded Cantus entirely in the C
language.

Besides being easily learned and
remembered, Cantus derives much of
its accessibility from the fact that it has
only one main screen. This screen con-
tains all the stylistic choices—or
“patches”—the user makes. (There is
an easily accessed store of 37 “canned”
patches as well. You have the choice of
just sitting back and enjoying them, ex-
amining them as instructive examples,
using them as “jumping off places,”” or
ignoring them altogether.) The system
operates by making choices among the
options and probability ranges you
specify, As the texture is performing
(the only way to describe it), you
change Y/N options and distributions
on the fly.

Some of the choices relate to tone
color (envelope, waveform, filtering,
etc.)—of which a considerable range is
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available (although not all the capabili-
ties of the SID chip, as the manual im-
plies). Most, however, are harmony/
chord, rhythmic (duration), voice rela-
tion (texture), and octave options. All
19 three-note chords (in prototype—
the program mixes up voice registers or
inversions itself) are available. So are
independent, pair, or block textures
(along with a rhythmic “offset” option
that gives a strummed or arpeggiated
effect), choices of duration and rest val-
ue (relative distributions), and octave
probabilities. The result is a kind of tex-
tured music, with the user defining the
overall parameters of the style, and the
computer making specific random deci-
sions within that style.

Operation is remarkably simple:
Cursor to the parameter you want to
define (the cursor automatically jumps
among active “fields”), enter a value,
and press RETURN. LOAD (CTRL-L)
an alternate “‘musical environment”
(texture patch) in four seconds—either
yours or one included. Start and stop
with the RUN/STOP key. If you want
to “see” the actual pitches at any partic-
ular point (it’s rarely necessary), just
switch to the alternate screen to see
blocks jumping up and down on “oc-
tave lines’” with pitch names above the
blocks (voices are color-coded). Freeze
the performance and notation by press-
ing a function key; resume by releasing
the key. It's wonderful to see such inter-
activity so accessible, easy to learn, and
well explained in a manual.

Of course there are a few limita-
tions, even bugs. Of particular note is
the difficulty in turning off any of the
voices. (In fairness it should be noted
that the harmonic/chordal approach
implies that all voices should be going
most of the time, and that all voices
play different pitches—another textural
requirement.) The manual suggests set-
ting unwanted voices to pulse with a
width of zero. Unfortunately, this
method gives bothersome clicks. If you
go to the trouble of specifying envelope
values A, D, and R to 15, however, the
clicks will completely disappear.

It's annoying (and perhaps unin-
tended) that pressing HOME sends the
disk drive into an abortive save, and
that the DELete key takes you to the
HOME position. Otherwise the pro-
gramming is notably bug-free.

Cantus is both educational and lots
of fun. Like the environment of LOGO,
it has great possibilities for creative play
by children. Loading and saving patch-
es are very fast (files are only four
blocks each), and Cantus loads with
Epyx’ FastLoad cartridge in only 35 sec-
onds (almost two minutes normally).

An extensive set of Library utilities

is also included to perform all the disk
functions normally involved in this sort
of program. This too helps make Cantus
easy to use for quick results. There is a
minimum of technical obstacles. The
four-page musical glossary of terms is
most welcome, and the well-organized
documentation is both succinct and well-
written,

It’s worth making a point about the
manual because this is a “cottage”
product, home produced and market-
ed—a beautiful example of what you
might do yourself, Pages are duplicated
(single side) on a regular copier and as-
sembled under a transulcent plastic
cover with a friction plastic grip. The
single disk is double-side taped to the
inside back cover, and an index card
flap taped over the top so the disk
won't fall out. Low cost, effective, neat,
clear, well-organized—a model “cot-
tage” product.

Cantus is a significant and unique
music package. It’s inviting, involving,
and contemporary. For creative play,
process interaction, and music educa-
tion applications, it's hard to beat. I
highly recommend it for participation
in a unique musical environment.

—Art Hunkins
Algo-Rhythm Software
176 Mineola Blvd.
Mineola, NY 11501
$39.95 @

COMPUTE!s Gazette is
looking for utilities,
games, applications
educational programs,
and tutorial articles. If
you've created a pro-
gram that you think
other readers might en-
joy or find useful, send
it, on tape or disk to:

Submissions Reviewer
COMPUTE! Publications
P.O. Box 5406
Greensboro, NC 27403

Please enclose an SASE
if you wish to have the
materials returned.
Articles are reviewed
within four weeks of
submission.
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Roger Sliva

Can you outsmart your computer?
“Slots” is a strategy game which
challenges you to out-think your
machine. You and the computer
take turns dropping tokens into a
box with eight vertical slots. To
win, you must get four of your to-
kens in a row vertically, horizontal-
ly, or diagonally. Or you can win by
being first to put a token at the top
position of any slot in the box. Each
time you select one of the eight
rows in which to place a token, it's
dropped to the lowest available po-
sition in that slot. Each slot is then
filled from bottom to top during
play. The game is tricky, though:
What often seems to be a good
move might be just the stepping
stone the computer needs to win,
Slots is written in BASIC, but
the decision-making process is
written in machine language, and is

Your computer is a formidable opponent in this
battle of wits. An excellent strategy game with
four skill levels. For the 64, Plus/4, and 16.

found in the DATA statements in
the latter section of the program
listing. The program runs on the
Commodore 64, Plus/4, and 16. To
get started, type in the program
using “The Automatic Proofread-
er,” found elsewhere in this issue.
When you're finished typing, be
sure to save a copy. To play the
game, load it and type RUN. After a
brief wait, you're asked if you wish
to go first. Press Y (for yes) or N if
you'd rather the computer start.
Going first is not necessarily an
advantage.

You're then asked to select a
playing level, 1-4. The level you
choose determines the number of
moves ahead the program looks. At
level 1, the computer looks only at
its next move. At level 2, the com-
puter looks at its next move and
your next possible move. At level 3,

.--/I

it looks one step beyond level 2,
dnd at level 4, another step beyond.
Each move has a maximum of eight
possible positions, with each posi-
tion having eight possible future
positions. At level 4, the computer
looks at a maximum of 4,096 possi-
ble positions. For that reason, level
4 takes a bit longer (only several
seconds actually).

If you have a 128, try adding
the following lines to speed up the
program in 64 mode:

61 POKE 53296,0
471 POKE 53296,1

(The second POKE speeds up
the 128’s 8502 chip to 2 MHz, and
the first POKE resets it to 1 MHz,
the normal processing speed of the
64. If you include these POKEs, the
initial screen fills with garbage for
about 20 seconds while the charac-
ters are being redefined. This is
normal.)

After entering the play level,
the game screen appears. Just type
the slot number, 1-8, when

CGwWW
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prompted. If you decide to change
levels in the middle of a game,
press L when you're prompted for a
slot number. After each of your
moves, the computer chooses its
move and places a token.

The Computer’s Intelligence
The primary thinking routine in
Slots is a recursive procedure—that
is, a procedure that calls itself as a
subroutine. 100 X=1: GOSUB 100
is an example of a recursive proce-
dure in BASIC. This particular pro-
gram does nothing but crash your
computer, but it offers an example
of a function calling itself. A mean-
ingful recursive procedure needs a
test that stops the subroutine calls,
and begins returning from the sub-
routine calls.

Slots runs faster and uses less
memory by using a recursive func-
tion. At each possible move posi-
tion, the program looks at the eight
positions that could occur on the
next move. Each one of the eight
positions can be answered by an-
other eight, and so on. Slots needs
only one routine that loops eight
times to look at each slot. In each

The 64 has just defeated another oppo-
nent, Notice the four tokens running
diagonally beginning in slot 4.

loop, the routine calls itself recur-
sively. If the number of the play
level you chose has been reached,
the subroutine calls are stopped.
The looping then continues. When
eight loops have occurred at any
level, the returning from the sub-
routine calls begins.

Let’s say you choose to play
level 2, which means the recursion
goes two levels deep. To analyze
the board, the computer calls the
“what if”” routine eight times: What
if I played in position 1? What if I
played position 2? and so on up to
slot number 8. But while it’s in the
middle of a what if, the routine calls

itself. It checks a position by asking
what if the computer chooses slot 1
and the player also chooses 1; what
if the computer plays 1 and player
picks 2; and so on. When it’s done
considering all eight possible
moves and the eight responses to
each move (64 positions in all), it
compares each for the best chances
of winning. It then returns from the
machine language routine.

Returns from the recursive
calls also occur when a win is im-
pending. If you play at level 4,
you'll see that the program does not
take any time to think when you're
about to win. This is sometimes
called mini-maxing or tree-pruning.
It prevents the program from wast-
ing time looking at future moves
that have no relevance to the deci-
sion process.

Slots does not make your com-
puter a genius, and sometimes it
plays a better game at lower lev-
els—but this may come as a result
of its not thinking as much. A ran-
dom function is included in the pro-
gram to prevent it from making the
exact moves every time.

See program listing on page 100. g

Guard Against Life’s
Little Accidents

LgK 2 4
1| & {:: 4

With MICRO DOCTOR, Care, Troubleshooting
and Simple Repair for your Commodore 64% by
Hoyt Hilsman, you can prevent 90% of common
microcomputer maintenance ills and treat 50%
of your problems using household tools.

Micro Doctor

8 $13.95
[ ISBN 36413
To order call

800-343-9204
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Little, Brown and Company
Boston, MA 02108

w For the Commodore 64

kyan pascal is the most complete package available for learn-
ing and using the Pascal language.
kyan pascal is easy to use, lightning fast, and loaded with fea-
tures. It's a full Pascal implementation. It compiles and runs many
times faster than other Pascal compilers.
kyan pascal features:

* Optimized Machine Code Compiler;

o Built-In Full Screen Text Editor;

» String-Handling, Chaining, Include File, and Other

Powerful Extensions;

*Random Access Files and Full Graphics Support;

« Built-In Assembler (Allows Full Hardware Control);

» 13-Digit Arithmetic Precision; and,

= Tutorial Manual with Sample Programs.
kyan pascal requires 64K of memory and a single disk drive.
Noadditional hardware is necessary. And, itcomes with kyan's
MONEY BACK GUARANTEE...If not completely satisfied,
return it within 15 days for a full refund.
kyan pascal for the C64

(Add $4.50/copy for handling; $12.00 outside North America; California
residents add $4.55/copy for sales tax)

Send Check/Money Order to:
Call: (415) 775-2923 |
MC/Visa Accepted

kyan software, Dept. X
1850 Union St., Ste. 183
=) San Francisco, CA 94123
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BRAND NEW FROM CSM!!

SNAPSHOT 64 ENHANCEMENT DISK
A must for every SNAPSHOT 64 owner!

SNAPSHOT 64 owners, you know it's the best backup cartridge available. We
thought the best would be good enough, but you wanted more. Now the SNAPSHOT
64 ENHANCEMENT DISK gives it to you! The most requested utilities and aids
are included in this affordable, easy-to-use package. Look al what you get:
FAST LOADER - Add CSM's own fast loader to your SNAPSHOT 64 backups.
Loads your backups several times faster! Works with 1541, 1571 and ''1541-clone”
drives.
CARTRIDGE MAKER - All the software you need to install your SNAPSHOT 'ed
program on a bank-switch cartridge board. Downloads and runs in seconds! Perfect
for business programs or your most-used utilities! All the EFROM supplies you'll
need are available separately from CSM.
UPDATED BOOT - Allows SNAPSHOT 64 to handle many new (and some old)
programs! Automatically included in the FAST LOAD and CARTRIDGE MAKER
oplions or can be used separately. No need to re-SNAPSHOT your originals!
INVESTIGATIVE UTILITIES - For the “hacker" type. If you're using SNAPSHOT
64 to explore program protection or operation, you need these aids. Uncompress
the main files so you can investigate and modify them. Then recompress the new
versions and they'll be booted as usual.
COMPREHENSIVE MANUAL - Covers the ENHANCEMENT DISK utilities plus
full information on the various SNAPSHOT files.

All this for only $14.00 plus shipping

SNAPSHOT 64

The original cartridge! Takes a '‘snapshot’’ of your original program, saves it to
disk and adds an autoboot. Your program can be interrupted at almost any point
and restarted at the exact same point! The fastest, easiest-to-use and most effec-
tive utility of its kind! Backups do not require the cartridge to run, and are com-
patible with most fast load cartridges (or see ENHANCEMENT DISK above).

$49.95 plus shipping

1541 DISK DRIVE ALIGNMENT PROGRAM
VERSION 2.0

Still the best! No special tools or knowledge required, just average mechanical
ability. See the review in the Oct. 1984 Compute’s Gazetle and all the other top
magazines.

Still only $44.95 plus shipping

EPROM PROGRAMMERS HANDBOOK
A must if you're programming EPROMSs! Covers the important concepts in a
readable style. The accompanying diskette includes many useful utilities. Put up
to 10 programs on a single cartridge, with a menu added automatically! Modify
the KERNAL and DOS ROMs! Much more!

Book plus diskette for only $32.95 plus shipping

THE SOURCE GENERATOR

A SYMBOLIC DISASSEMBLER that turns ML into assembly language, complete
with labels. Choice of PAL, CBM or MAE formats. Disassemble 6502, 6511 (MSD),
65C02 or undocumented opcodes. Fast and easy to use.

$34.95 pius shipping

PROGRAM PROTECTION MANUAL,
VOLUMES I & Il

Val. | is for the beginner and covers bad blocks, disk directories and BASIC. Volume
Il'is more advanced - over 265 pages on encryption, GCR code, nonstandard for-
mats, advanced cartridges and much, much more!

Vol. 1 - $29.95, vol. 11 - $34.95
Disk included with each.

CARTRIDGE BACKER Il

New aulo-parameter system archives more programs than ever, Backs up car-
tridge to disk and adds autoboot, Backups run from disk - NO special hardware
required.

$54.95 plus shipping.
Update for prior purchaser only $14.00

CSM Software, Inc.

P.O. Box 563, Crown Point, IN 46307
(219) 663-4335
VISA AND MASTERCARD ACCEFPTED

DEALER INQUIRIES INVITED

TRY THIS ON
FOR SIZE.

At the United States Space Camp,
you'll have to. It's required attire, you see, in
your training for a Space Shuttle mission.
You'll be piloting a shuttle simulator, working
under weightless conditions, doing what most
people only see on the six o'clock news.

SPACE STATION

Our space station construction software, can
get you to Space Camp for the time of your
life. You'll need to get your hands on it
and build us your best station.

We'd like to see you in this suit. Soon. See your
favorite software dealer for a Space Camp
Scholarship booklet and construction
guidelines, or write to us at
the address below.

HesWare.
=

P.O. Box 631-SCS
So. San Francisco, CA 94080
(415) 871-0570

Cwww.commodore.ca



Only

As the sole trained pilot for the
army’s top-secret “Chopper 1,” an
attack helicopter equipped with a
powerful pulse laser, you're sent to
defend your city when it’s suddenly
invaded by aliens. The city’s other
defense is a glowing force field
which hovers above the skyline.
The alien’s spaceship passes back
and forth over the city while con-
tinually dropping bombs which
gradually blast their way through
the force field and, eventually, into
the city itself. The bombs will also
destroy your chopper if contact is
made. You've been sent to destroy
the bombs with Chopper 1’s laser
before they reach the city. The
alien’s spacecraft is made of an in-
destructible alien alloy, and it’s in-
vulnerable to your laser blasts. It
will, however, destroy you if you
get in its path.

You control Chopper 1 with a
joystick (in port 2). You can move
the helicopter left, right, up, or
down with the joystick—and you
can fire the laser by pressing the fire
button.

Save The City

The spaceship is armed with 100
bombs. Should any part of the city
remain standing when its supply of
bombs is exhausted, you'll receive a
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quick maneuvering and accurate firing can
save the day in this fast-action, arcade-style game.
For the Commodore 64. A joystick is required.

i
l R |
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The player has just destroyed a bomb.
Notice that the alien spacecraft has just
released two more above Chopper 1.

bonus which will be added to your
score. The greater the amount of
the city remaining, the higher the
bonus. You'll then move on to save
another city and to a higher skill
level where the bombs drop faster.
You receive 10 points for each
bomb you destroy.

Should a city be totally de-
stroyed before the alien’s bomb
supply is exhausted, no bonus will
be awarded, and you're given the
chance to save another city at the
same skill level.

When you see the message
GAME OVER, you can select the
level at which you wish to begin by
pushing the joystick up or down to
change the skill level. Press the fire
button to start the game.

1

The army has a supply of four
Chopper 1 helicopters, the first
three of which are equipped with
emergency escape parachutes.
Should the aliens destroy your heli-
copter, the escape parachute will
automatically activate, and you'll
land safely. If the fourth Chopper 1
is destroyed, all is lost. The game
ends. You'll find it difficult to main-
tain your choppers for very long at
the higher skill levels.

Typing It In

Since “Chopper 1” is written en-
tirely in machine language, you'll
need to enter the program with
“MLX,"” found elsewhere in this is-
sue. Load and run MLX, and when
prompted for starting and ending
addresses, enter the following:

Starting Address: 0801
Ending Address: 175F

Be sure to save a copy when
you've finished typing it in. To play
the game, load it (LOAD “‘file-
name’,8) and type RUN. Be sure to
have a joystick in port 2. Press the
fire button to begin play.

If you'd rather not type in the
program, send a blank disk, $3, a
self-addressed mailer, and 50 cents
to cover postage (no U.S. stamps,
please) to:

Mike Sedore

27 Melbourne St.
Hamilton, Ontario, Canada
L8P 2A5

See program listing on page 95. @
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Children can enter a swashbuckling world of
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pirates as they attempt to find Treasure Island
and the treasure chest in this miniadventure.
While providing entertainment and challenge, it
also sharpens map-reading and direction skills.

For the Commodore 64.

In “Pirate Cove,” your child plays
the role of a buccaneer who's found
a map showing the locations of ten
islands, Starting from Pirate Cove,
he or she must navigate around the
territory trying to find Treasure
Island. Along the way, the child
may find Spice Island, Mermaid’s
Lagoon, or Skeleton Island, among
others. Also, the child may search
sunken ships or fight the Sea Mon-
ster. The game is over when Trea-
sure Island has been found and the
treasure chest successfully opened.

Playing the game is quite sim-
ple. In fact, older children may be
able to play the game without in-
structions. After typing in the pro-
gram, save a copy. To play, load the
program and type RUN.

At each land location on the
map you're offered five options.
Two of these options involve
searching the area. The third choice
is to read the map, the fourth to sail
on, and the last choice to list what
you have in your possession (in-
ventory). Make your selection by

pressing the CRSR UP key to move
the red bar to your choice, and then
pressing the RETURN key. If you
choose to sail on, the program asks
which direction you want to go
(north, south, east, or west). Again,
use the red bar to make this choice.

If the Read Map option is cho-
sen, the screen displays the naviga-
tional map. Islands are indicated by
green, water by blue, and your cur-
rent location by yellow. Choosing
the List Inventory option allows
you to see what items you’ve gath-
ered on your journey. (A few of
these can be quite helpful.) When
you're sailing (the High Seas op-
tion), you may choose either to read
the map or to sail on.

Each time the program is run,
the location of the islands changes
so that the game may be played
often. More advanced players might

Cowww commotdore.ca




CURRENT LOCATION: PIRATE COVE
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Children can easily play “Pirate Cove”
with simple menu selections.

MAVIGATION MP

LPRESS ANY KEY TO COMTINUE2

Reading the map shows the location of
your ship and the islands. The location
of the islands is different each time the
game is played.

want to play the game without
reading the map, charting their way
on paper instead.

Programmers might note that
sprites (expanded horizontally)
have been used to form a highlight-
ing bar for input of choices. In writ-
ing a program for children, it's
essential to make the input for them
as easy and foolproof as possible.
This method seemed a good choice
despite making the program a bit
longer. I've also used sprites (ex-
panded both horizontally and verti-
cally) for the various pictures.

See program listing on page 98. @

COMPUTE!s
GAZETTE
TOLLEREE

Subscription

Order Line
1-800-247-5470
InIA
1-800-532-1272

All programs listed in
this magazine are available
on the GAZETTE Disk.
See elsewhere in
this issue for details.

Dallas Direct
The Most Competitive Prices on

COMMODORE=

Order TOLL FREE 1-800-233-6081
Others Call (214) 247-7373
Visa/Master Card — C.0.D. or
Prepaid Orders Accepted

Same Day Shipments « All Products
Shipped F.0.B. Dallas, Texas

Call and Order Today!

Commodore Products PPl Joystick .. ............. :
C128 Computer ............ § Call  DSI-PPI Interface :
C1571 Disk Drive........... $ Call Tymac Parallel Interface . . . .. $§ 59.95
(1902 RGB Monitor ........ § Call C128 Programmers Ref.

MPS 1000 Printer ......... S Call (ST el Ell 1 § 19.95
C1700 128K RAM . ......... S Call Fuji 5%"DS/DD Diskettes (Bx) §  12.95
C1750 512K RAM . ......... S Call Fuji 32" DS/DD Diskettes (Bx) §  26.95
Commodore 128 Software Printer Sale

CMS Accounting ........... $ 139.95 Transtar 120 .. ... ... ... $ 219.95
SuperBase 128............. $ 6495  Tanstar130.. .. ... ........ $ 204.95
SuperScript 128............8 54.95  cardeoLQ-1............... $ 184.95
Epyx Multiplan . ... § 4295 (oM 6400 (40 cps)......... $ 349.95
Fleet System 2........c..vv. S 4495  GiarSG10C. ... ... ... .. $ 220.95
Fleet System 3 ............. § 49.95 o] e . S 364.95
PaperBack Writer . ... $ 3455  Sfar NX-10 (New).......... S 249.95
f»iﬁiiﬁiﬁt ;'IZ':”” -------- : g:-gg Citizen MSP-10 (160 cps) ... §  Call
B Ean IR s 3995 Citizen MSP-15 (160 cps) ... $ Call
Fast Load Cartridge......... $ 23.00  New Computers from Commodore
Vorpal Utility KII‘._ ........... $ 23.00 pc1o & PC20

Matrix (C128 Utility) ........ $ 49.95  (1BM PC Compatibles) .. ... $ Call
Bobs Term Pro 128......... $ 59.95 C-64C NEW Low Profile 64
Commodore 128/64 Accessories WIthi GEOS Ve Sunmaiin $ Call
Anchor 6480 Modem . (New) S 149.95 C1541C NEW Low Profile

PPI SuperSketch ........... § 19.95 L e e e S Call
ORDERING INFORMATION: _am_zss 6081

DALLAS DIRECT

“We used to work for Commodore
now we work for you!”

3208 Beltline Road Ste. 210
Dallas, Texas 75234
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Address Cataloger

Kevin Mykytyn

There are other address file programs for the
Commodore 64, but we haven’t seen one this fast,
versatile, and easy to use. “Address Cataloger”
offers a number of useful features, including a
directory, string search and multiple search,
alphabetical sort, and several printout formats.
Menu operations make it especially easy to

manage.

“Address Cataloger” is a special-
ized database designed to maintain
an up-to-date file of names, ad-
dresses, telephone numbers, and
any special notes you may want to
add for each entry. Written for the
Commodore 64, it includes a num-
ber of useful features not frequently
found in programs of this kind: a
view of the disk directory, an in-
stant search for any group of char-
acters, alphabetical sorting, and a
printer option with your choice of
three information formats. And it's
written entirely in machine lan-
guage—so all operations are ex-
tremely fast.

Typing It In

To enter the program, you'll need
“MLX,” the machine language en-
try program elsewhere in this issue.
Be sure you read and understand
the instructions for MLX before you
begin entering the data for Address
Cataloger. When you first run MLX,
you're asked for the starting and
ending addresses. The correct val-
ues are:

Starting Address: 0801
Ending Address: 1458

Next, begin entering the data for
Address Cataloger. When you've
finished typing it in, be sure to use
the MLX Save option to make at

least one copy of the program. To
use Address Cataloger, simply load
it and type RUN as you would for a
BASIC program.

The Menu
When you run Address Cataloger, a
menu appears:

LOAD DATA

SAVE DATA

DIRECTORY

VIEW DATA

SEARCH DATA

ALPHABETIZE

PRINT DATA

QuIT

A red highlighting bar appears

over the first choice, LOAD DATA.
To make a selection, use the up/
down cursor key to move the bar to
one of the items and press RE-
TURN. Let’s look at each of the
menu choices and see how to use
them.

LOAD DATA: Use this option to
load a previously saved address
file. (If you're using disk, it’s a good
idea to save your files on the same
disk as Address Cataloger—you'll
be able to check the filenames by
selecting DIRECTORY, the third
choice on the menu.) After pressing
RETURN, you're prompted to press
T for tape or D for disk. You're then
prompted to enter a filename—up
to 12 characters are accepted. Disk

users may use the wildcard (*) con-
vention for filenames; KIW* will
load the first file beginning with the
letters KIW, for example, whether
it’s KIWANIS or KIWIFRUIT. If you
wish to abort the load, just press
RETURN without entering a file-
name—you’'re automatically re-
turned to the menu.

SAVE DATA: After you've en-
tered data and want to save it, cur-
sor to this item on the menu. The
procedure is identical to LOAD
DATA, described above. If you're
saving a large file, make sure you
have enough room on the disk or
tape. Address Cataloger allows a
maximum of 230 records per file.
(Disk users should note that 230 re-
cords will use 182 blocks of disk
space.) If you save a file to disk with
the same name as a previously saved
file, the new file will replace the old
one.

DIRECTORY: This option is for
disk users only. When you press
RETURN, the names of files created
and saved by Address Cataloger are
displayed; unrelated filenames are
not displayed. If a large number of
filenames appears and begins scroll-
ing, you can pause the list by press-
ing the SHIFT or CTRL keys.

VIEW DATA: This puts you in the
data entry and editing section of the
program. After pressing RETURN,
a screen appears:

i

LAST HAHE: ANy
FIRST MANC: RN
SPOUSE: LSRN

ADDRESS : KTy
Praviiss s

cITY:
STATE:
ZIP:
PHONE:
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MICHAEL SANTORO
L1sSA

488 CRESTWOOD DRIVE
MERCERVILLE, PA
1geav

CHILDREN: CHRIS AND DANNY

CHRISTMAS CARD/BIRTHDAYIJULY 12

2135-355-0718

MICHAEL SANTORO

LIsSA

488 CRESTWOOD DRIVE
MERCERVILLE, PA
18eav

215-535-0718

MICHAEL SANTORO

488 CRESTWOOD DRIVE
MERCERVILLE, PA
18e27

prints a name and address only.

Notice the record number dis-
played in the upper left corner of
the screen. There are 18 key combi-
nations you can use for a variety of
editing functions:

CTRL-A. Abort. If you're in
the process of editing a record and
decide to keep the original data,
CTRL-A (the CTRL key and A
pressed simultaneously) aborts the
current editing changes and re-
stores the data most recently saved
for that record.

CTRL-D. Delete. This deletes
the record currently displayed and
numerically adjusts all subsequent
records. For example, if you delete
record 15, record 16 becomes re-
cord 15, 17 becomes 16, and so on.

CTRL-I. Insert. This moves
the displayed record and all subse-
quent records up one (15 becomes
16, and so on) so you can insert a
new record—for example, Morris
between Miller and Muller. The In-
sert function will not work if the file
is full (if it already contains 230
records).

CTRL-F. Find. This option can
be used only after SEARCH DATA
is selected from the menu. It dis-
plays the next record that matches
the search string (see SEARCH
DATA below).

CTRL-P. Print. This option
can be used only after PRINT
DATA is selected from the menu. It
prints the displayed record in the
selected format (see PRINT DATA).

SHIFT-+. Next Record. By
pressing the SHIFT and plus-sign
(+) keys, the current record is
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Three printing formats are available with “Address Cataloger”: The first includes all
information (name, address, phone, and two lines of extra information), the second
prints all data except the extra information, and the third format, for address labels,

stored in memory and the next re-
cord is displayed.

SHIFT-—. Previous Record.
The SHIFT and minus-sign (—) key
combination enters the current re-
cord into memory and displays the
previous record.

Commodore-+ or Commo-
dore-—. Skip Ten Records. Press
the Commodore key and the + or
— key to skip ahead or back ten re-
cords. For example, if you're on re-
cord 36, Commodore-+ will display
record 46. In the same situation,
Commodore-— will display record
26.

DEL. Backspace. Press the DE-
Lete key to erase the character to
the left of the cursor.

«. Delete. The left-arrow key
(the upper left key on your key-
board) moves all characters to the
right of the cursor one space to the
left.

INST. Insert. This key (SHIFT-
INST/DEL) moves all characters
under and to the right of the cursor
one space to the right.

RETURN. Next Field. Press
RETURN to move the cursor to the
beginning of the next field.

CRSR-DOWN. Next Field.
Same as RETURN.

CRSR-UP Previous Field. This
key moves the cursor to the begin-
ning of the previous field.

RUN/STOP. Return to Menu.
This key enters the currently dis-
played record into memory and
then displays the menu. (If
SEARCH DATA was selected from

the menu, RUN/STOP activates
the search—see SEARCH DATA
below.)

HOME. Clear Field. This key
clears the field containing the
cursor,

CLR/HOME. Clear Record.
This key (SHIFT-CLR/HOME)
erases all data in the record dis-
played. (It can be restored immedi-
ately with CTRL-A.)

SEARCH DATA: When you
choose to search through the file,
the data entry screen appears, as
previously shown. Enter any com-
bination of characters—a search
string—in any field. Just type in the
string you want to search for in the
appropriate field and press the
RUN/STOP key. (For example, a
MAS in the Last Name field will
find THOMAS, a 414 in the Phone
field will find anyone in the 414
calling area, or CHRISTMAS in the
Extra field will find anyone you
wish to include on your Christmas
card list—if you’ve set up your file
for this purpose.)

When a match is found, the re-
cord is displayed. If you wish, you
can edit any part of the record. To
find additional matches, press
CTRL-F. If no more matches are
found, you’ll notice that the record
number has not changed. You can
do multiple searches also—for ex-
ample, SMITH, LOS ANGELES in
their respective fields.

If no matches are found, the
screen displays NO MATCH and
PRESS ANY KEY. The menu reap-
pears after pressing a key.

ALPHABETIZE: This option sorts
all records alphabetically by last
name. In the case of identical last
names, the sort will look at first
names and alphabetize according-
ly. For example, if you have five
Smiths in your address file, they’ll
be alphabetized under Smith by first
name: Al, Dorothy, Mike, Richard,
and Walter.

You can also use this option to
clean up your file from time to time.
After you've used the file for a
while, you're likely to have some
blank records. By alphabetizing,
you'll condense your file—the pro-
gram removes all blank records and
renumbers existing files, thus sav-
ing space. (It's a good idea to avoid
blank records when entering re-
cords—a lot of these in your file will

Cwww.commodore.ca




slow down program operation.)

PRINT DATA: Before choosing
any options from this menu item,
be sure your printer is turned on
and the paper properly aligned.
There are several choices to make
before printing out data from an ad-
dress file. After selecting this op-
tion, a small menu appears:

ALL INFORMATION

PHONE LIST

ADDRESS LABELS
MAIN MENU

The first choice, All Infor-
mation, prints all the data in a file.
The Phone List selection prints all
data except the information in the
Extra field. Address Labels prints
all data in the Name, Address, City,
State, and Zip fields. When printing
address labels, you can adjust the
printer linefeed by typing POKE
5176, x, where x is the number of
linefeeds you want. As written, the
program uses six linefeeds. If you
wish to make a permanent adjust-
ment, load the program, type this
POKE in immediate mode, and re-
save the program with a new file-
name. The final choice, Main
Menu, provides an easy way to exit
from the print option.

After selecting one of the three
printing formats, another menu is
displayed:

SELECTED

ALL
MAIN MENU

The first choice, Selected, al-
lows you to choose which record or
records will be printed. You're pre-
sented with the data entry screen
(as in the SEARCH DATA option).
Enter a search string in the appro-
priate field(s), and press RUN/
STOP. All records that match are
then printed out. If you wish to stop
the printing after any record, press
RUN/STOP.

If the All option is selected, all
records are printed out. Again,
RUN/STOP will halt the procedure.

If you've selected a printing
format (All Information, Phone
List, or Address Labels), and then
go to the main menu (ignoring Se-
lected or All), you can then print
out individual records from within
the View Data option by pressing
CTRL-P.

QUIT: This option exits the pro-
gram and returns you to BASIC.

See program listing on page 93. @

Expandable

Graphics Dump

For The
Commodore 1526
And
MPS-802 Printers

Fred Solmer

Here’s a quick and easy way to get standard- or

double-sized high-resolution printouts. The pro-
gram works with Print Shop, Doodle, Koala Pad,
and other hi-res screens. Versions for the 64, 128,

and Plus/4.

The April 1985 issue of COMPUTE!s
GAZETTE contained a useful program
titled “1526 Hi-Res Screen Dump,”
which allowed 64 owners to print
out high-resolution screens on Com-
modore’s 1526 or MPS-802 print-
ers—models that aren’t normally
capable of high-resolution graphics
printing. “‘Expandable Graphics
Dump,” for the Commodore 1526
and MPS-802 printers only, goes a
few steps beyond. It provides for col-
umn placement of the normal screen
dump, allowing it to be printed out
anywhere from column 0-40. Also, a
blowup option is included. With a
single keypress, you can get a print-
out twice the size (horizontally and
vertically) of the normal one. Two hi-
res screens could be combined into
an 8%2" X 11” “poster.”
Expandable Graphics Dump

works with almost any hi-res screen.
The 64 version prints graphics
screens created with the Print Shop
(““Screen Magic” pictures only), Doo-
dle, and the Koala Pad. In fact, it's
compatible with almost any software
designed to make hi-res screens.

A Simple Procedure

After typing in the version for your
computer (Program 1 for the 64, Pro-
gram 2 for the 128 or Plus/4), be sure
to save a copy. Be especially careful
when t