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The Forbldden Crypt

The treasure is for the taking, but aggressive

bats, snakes, spiders, and ghouls do all they can
to prevent you. A multi-level action game for the
VIC, 64, Plus/4, and 16.

Horizons

An in-depth look at the
new Okimate-10 color
printer.

T

71486702220

Address
File

Get organized with this
easy-to-use filing system
which offers many extra
features, such as an alpha-
betical sort, instant search,
and simple menu operation.
For the VIC and 64.

Let your computer help
your children learn the

. scales. A valuable

.| educational program for
.| the VIC, 64, Plus/4,

\ and 16.



xsuﬁeﬁrﬁpresswe performancesSuper lmp sive reliability. T"" ¥Riteman R64 is.the. portable dot matrix impact
_printe ople who want to make theright impression! &, .o Lo
131ug and software cofmpatible with the Commodore 64" — it's ready 16 run without any set-up hassles. | §

~ 4/ Itevenhas a secoﬁ’d parallel port and comes with Epson**-software so it can be used with many other |
- 7/ | personal computer systems. ;
And the R64 prlnts at a healthy 120 cps with true descenders. . .on cut paper or continuous computer paper. | d

COmpact hard-worquq, and backed by a full one-year warranty. The Riteman R64. Call toll free for the dealer !
f or depaﬂment‘!tbre nearest you. _Toll Free number (800) 824-3044 (outside Callf ), (800) 421-2551 (in Calif. ) R
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RITEMAN R64
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1, BO3, VIC 1525, are registered trademarks of

ted trademarks of Epson America Corp.

 INFORUNNER CORPORAT :
- Airport Business Center 431 N. Oak St. Inglewiood; CAS030%



e

o

E J 4

THE BANK STREET APPROACH TO WORD PROCESSING:

SIMPLIFY!

IN TEXT AT CURSOR
QPERGSES

SIMPL

Y

£ FOR MENU

Using the Bank Street Writer is almost as simple as sitting down with a blank sheet
of paper—just load the program and start writing.

n the weeks following its intro-
: duction, the Bank Street Writer
(122 became a leading best seller,

and for some very simple reasons.

Here, finally, is a word processor that lives
up to its promise to be easy to use. Most
people (children included) can begin
using it in a matter of minutes. Yet it puts
you in full control of the powerful fea-
tures most wanted in a sophisticated
word processing program. All at a price
that makes it as easy to buy asit is to use.

SIMPLY MORE SIMPLE.

The Bank Street Writer was developed in
association with the Bank Street College
of Education in New York. Designed to be
its own tutor, the Writer will guide you
along with on-screen prompts and easy-
to-follow menus so you can concentrate
on what you're doing instead of how
On-screen prompts and selections are in
plain English, so there’s no memorizing
complex computer codes, keys or sym-
bols. You'll be writing, correcting and
rearranging your words with just a few
keystrokes,

SIMPLY MORE POWERFUL.

For all its simplicity, the Bank Street
Writer offers some very impressive fea-
tures. You can center titles or indent with
ease, and automatic word wrap lets you
forget about pressing “return” at the end

Bank Street

Worrd Processor

SIMPLIEY!

of each line. Never worry about chang-
ing your mind —you can add, move,
insert or delete single words, lines or even
entire blocks of text and then restore the
deleted copy if you want it back, Using
the search and replace option, the Bank
Street Writer will scan your document for
a particular word, replace it with another,
and then verify the replacement, And
when you're ready to print, you can
format your text in any way you'd like.
Answer a few simple questions and you
can set margins and line spacing. The
Writer will number pages either at the top
or bottom or not at all —whichever you
prefer. You can easily save your text on

a disk, then retrieve it later to re-read,
print or do more editing.

And to make your writing letter perfect,
soon there will be a spelling checker
available for use with the Bank Street
Writer. Bank Street Speller finds errors
instantly and corrects them by looking up
entries in its electronic dictionary.

SIMPLY MORE AFFORDABLE.

Best of all, Bank Street Writer’s suggested
retail price of $49.95 for the Commodore 64
makes it simply the best word proces-
sing value around, And it comes with
everything you need, including complete
documentation and a free back-up disk,
to begin simplifying your life today.

THE BANK STREET WRITER is alsc u\‘aihrlrh'[ur
the Apple, IBM and Atari home computers. Apple is
a trademark of Apple Computer, Inc. Commodore 64
is a trademark of Commaodore Electronics, Ltd.
Atari is a trademark of Atari Corp, IBM:is a trade-
mark of International Business Machines, Inc. For
more information about Broderbund and our
products, write to us at: 17 Paul Drive, San Rafael,
California 94903, © 1984 Broderbund Software.

SIMPLICITY. POWER. VALUE.
IT MAKES GOOD SENSE.
THE BANK STREET WRITER
FROM BRODERBUND.

Bmsgsr;tylund“




RAID ON BUNGELING BAY™

When you shopped for a computer, you wanted one with a lot of intelli-
gence. This game may lead you to regret that choice, as your friendly little
computer becomes the brains behind the most fantastic enemy you will ever
face: The War Machine,

A monstrous artificial intelligence directs an endless army of self-
replicating robot weapons and a complex of factories hidden on six heavily
defended islands. Even as you strike at one island, robots beyond your field of
vision continue to multiply...to repair the damage you've done...to attack
and destroy.

Before all of Humankind is crushed beneath the Bungeling Empire’s iron
heel, one faint hope remains: you in your helicraft.

THE CASTLES OF DOCTOR CREEP™

Ever dream that you were locked in a haunted castle, wandering blindly
through darkened corridors, never knowing what ghastly demons await you?
Then you'll feel right at home in The Castles of Doctor Creep.

It's a maddening maze of 13 separate castles, more than 200 rooms in all.
Sinister surprises await you behind every door: mummies and monsters,
forcefields and death rays, trap doors and dead —very dead—ends. Remember
where you've been and watch where you're going. . . there’s got to be a way
out somewhere!

Better hurry, or you'll wind up playing a rather unpleasant role in one of
Doctor Creep's experiments.

SPELUNKER™

Who knows what fabulous treasures—and unspeakable dangers —await
you in the world's deepest cave? This is one game you can really get into. ..
and into...and into.

Wander through miles of uncharted passageways, swinging on ropes and
ladders, tumbling over subterranean falls and plunging to the very depths of
the earth on an abandoned mine railroad. Deadly steam vents and boiling lava
W Dpits threaten you at every turn. Chattering bats and the Spirits of dead
SPELUNKER Sl Spelunkers beg you to join them, permanently.

020425 Let’s face it: you're in deep, deep trouble.

WHISTLER'S BROTHER"

You're the star of a full-fledged arcade adventure—and the big question
is whether it'll turn out to be a comedy or a tragedy. That's because your co-star
and beloved brother, Archaeologist Fenton Q. Fogbank, is rather absent-
minded and extremely accident-prone.

As you search for priceless treasures in steaming tropical jungles, ancient
cliff villages, musty old tombs and glittering crystal caverns, you control both
your character and your brother. The only way to keep him on track and out
of trouble is to whistle and pray that he follows you to safety.

Poison arrows, runaway boulders, fearsome frogs and mysterious
mummies are only a few of the hazards that'll make you wish you weren't your
brother's keeper.

STEALTH™

You're all alone on a strange and forbidding planet. On the distant horizon,
looming thousands of meters above the blasted landscape, lies your destina-
tion: The Dark Tower, home of the mysterious Council of Nine, cruel overlords
of a conquered world.

You must maneuver your Stealth Starfighter through an unending assault
by the Council's automated arsenal —jets and heat-seeking missiles, photon
tanks and anti-aircraft batteries, vaporizing volcanoes and deadly energy fields.
Outgunned and outmanned, you must press ever onward, with only your
stealth to rely on.

You must reach the Tower. You must destroy it. There's no turning back.

All titles available on Commodaore 64, Championship Lode Runner also available on Apple 11+, lle, llc, Whistler's Brother, Spelunker and Stealth also available for Atari
Home Computers. Commodore 64 is a trademark of Commodore Electronics, Lid, Apple isa rrmh mark of Apple Computer, Ine, Atari is a trademark of Atari Corporation.



MERCY

FOR COMMODORE.

SPELUNKER
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CHAMPIONSHIP LODE RUNNER™

It has come to our attention that some of you
out there think you're pretty good at Lode
Runner, 1983's best computer game. For those
foolhardy few, we offer a challenge of a higher
order: Championship Lode Runner.

With fifty fiendish Treasury Chambers:
more intricate, more elaborate, more insidious
than anything you've seen before. You'll need
lots of skill, lots of smarts, and every ounce
of your lode-running experience to have any
hope at all of survival,

And if you haven't yet paid your dues
on the original Lode Runner, don't even think
of attempting this championship round.

Bmt%rvhund”

For more information about Bréderbund and our products, write to us at: 17 Paul Drive, San Rafael, California 94903 or call (415) 479-1170. ©1984 Brjderbund Software, Inc.




How many plates can
the Juggler juggle?
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Chinese Juggler

at depends on you. You are

the Juggler and your act is the
delicate art of plate spinning.

Yours will be a tough act to follow

if you succeed in matching colors

and spinning plates on all 8 poles

at the same time.

As your skill increases, so does
the pace and the challenge of the
game. You must act with speed and
precision or the curtain will come
down and your act will be all
washed up!

Chinese Juggler is a refreshing
departure from the usual shoot-
em-ups and strategy games. It's
fun, fast-paced and will delight
players of any age. For Commodore
64. New from Creative Software.

$24.95

“Commodore 64" is a
trademark of Commodore Electronics, Ltd.

How do you
moonwalk, snake
and tut?

Break Street

ou’ll soon become a break
dancing expert with our latest
' bestseller, Break Street. Now
that combination of gymnastics,
mime, funk, and just plain show-off,
leaves the sidewalks and comes
home to your Commodore 64.
Individual play guides you
through the footwork of moonwalk,
backspin, windmill, tut, and the
rest of those sidewalk moves. Slow
motion and lively musical accom-
paniment help you perform each
move step by step. String together
a whole series of moves and
record them for future replay.
Catch the beat of the street with
Break Street. For individual or team
play. New from Creative Software.

$24.95
I T T N e U L e R
The answers are at
your finger tips.

What's the capital
of Alaska?

Roll Call USA

o you know? Get ready to
outwit your family and
friends with Roll Call USA's
fun facts on states,capitals and
major industries.

Roll Call USA combines history
and geography facts into a colorful
question and answer game that
challenges your knowledge of the
50 states, their capitals, major
industries and statehood dates.

Feel confident? Drill yourself
with a Flash Test. The game is
speeded up, so think fast. Your
answers are tallied up at the end
for a final score.

Roll Call USA, a game of USA
trivia for team or individual play.
For Commodore 64. New from
Creative Software.

$14.95

Call and order today! Use your Visa,
MasterCard or personal check. Toll
Free 1-800-331-7990 (outside
California), 1-800-448-1001

(in California), or 1-408-745-1655.
MONEY BACK GUARANTEE.If not
completely satisfied, return within

10 days for full refund.

| T N R s e e T T T A R T T T e e T e e T R S S
C B E AT IV E

230 East Caribbean Drive, Sunnyvale, CA 94089

o 00 F 7T W A R E

©1984 Creative Software
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am writing these notes on a

distinctly non-winter day in

early December. One could

argue that the strangeness of

this Christmas computer

sales season is weather re-
lated, and perhaps that argument has as
much merit as any of the others. The re-
ality is that our selling season this year
is a mere ghost of Christmas past, and
(many argue) bodes poorly for Christmas
future. Has the home computer market
vanished? We're firmly convinced, in
spite of sales figures to the contrary, that
it hasn’t. We may have collectively
stumbled or slowed, but the industry, in
a state of collective gyration, has its
bright spots.

Early reports are that the Commo-
dore 64 continues to sell quite well,
thank you, notwithstanding the awaited
debut of the Commodore Plus/4 and 16.
Retailers are in a somewhat confused
state, not quite sure what to push, what
to pull, etc. We're seeing direct evidence
of that confusion at the book retailing
level.

Naturally, IBM’s PCjr would pick a
season such as this to begin a surge in
popularity. Feedback we're getting indi-
cates that retailers have had a very hard
time keeping up with demand for the
package IBM launched in early Novem-
ber. It's refreshing to see some market

6 COMPUTE!'s Gazette February 1985

segment struggling to meet orders. The
crunch, as verified in Wall Street Journal
stories almost daily, continues to reach
less visible groups.

We've seen layoffs at software
houses, shake-ups in sales forces, shrink-
ing manufacturer budgets, and even evi-
dence that such diverse suppliers as disk
drive manufacturers are now falling victim
to the shakeout. Since last we wrote, the
slow-down has continued, and at this
point the industry-critical Christmas rush
has failed to materialize in size.

So where do we go from here? Is it
over for the industry? Are we going to
return to being a hobbyist fad? We think
not. The millions of you who own and
use home computers will be, in large
part, responsible for the next wave of
growth. Out of your ranks will come the
software, the enthusiasm, the reality-
based vision of computing that will make
personal computing a durable reality.
We're sure of it.

fdat Gk

Editor In Chief
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(Compose music,even
o 2
if you cant read a note.

simplicity. [t's not a toy. It's a
tool.
| Infact, MusicWriter has
everything you needto com-
POSE a Serious symphony.
[t has repeats, endings and
triplets. It hasarticulationand
transposition. It can shape
tones, store 75 staffs, and play
T up to 4 voices.
[ Buteven it you don't know
With the Bank Street what all that means, it won't
MusicWriter by Glen Clancy, stand in your way. Because
you compose by computer. if you can hum a tune, you
It's so simple, people who can write a tune.
don't know a pianissimo PIGVALIE GERGLSG0 i i ekl
from a pizza can start com- g =
posing in less than an hour.
All you do is match the
sound that you hear in your
head. And the MusicWiriter
writes it down.
But don't be fooled by the

Bank Street MusicWriter from Mindscape ZE=

Compatible with A C., 3444 Dundee Road, No

For more information, call 1-800-221-9884. In lllincis, 1-800-942-7315.
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“The Hottest

New Game In Town”

At $39.95, Trivia Fever comes complete with Question
and Answer Book, Category Selector, and Tally Sheets to

be used when played without a computer.

Trivia Fever is absolutely unique — it's the only software entertain-
ment package that can be enjoyed with or without a home com-
puter! When played on your home computer, Trivia Feveris a
refreshing alternative to all those shoot’em up games. An elected
""Master of the Game'" uses the computer to randomly select sub-
ject categories, handicap players, generate questions and answers,
keep score automatically, and more! Instructive by its very nature,
Trivia Fever can be enjoyed by up to 8 individuals or teams. And
when played without a computer, Trivia Fever has all the best fea-
tures of the ““popular” trivia games plus more — all without the
cumbersome board, cards, and little game pieces. You can play in a
car, on vacation, anytime, anywhere! And Trivia Fever is by far the
best Trivia game available anywhere, Here's why:

Trivia Fever offers thousands of challenging questions in 7 inter-
esting categories, so there's something for everyone. Each category
has questions with 3 lev-
els of difficulty, which
score comparable points.
What's more, Trivia Fever
allows players to HANDI-
CAP all those so-called
“trivia experts'' three dif-
ferent ways, giving every-
one a chance to win. And
players can easily control
the length of play from
quick thirty minute :
games to multi-hour party marathons!

Trivia Fever is unique, entertaining, educational, and most of all
FUN. And at $39.95, Trivia Fever is destined to quickly become the
best selling software entertainment package of all time. There's
even a $5 rebate available to any non-computer users who return
the computer diskette.

Trivia Fever can be enjoyed on the Commodore 64, [BM PC & PCjr
and compatibles, Apple Il series, and others. So don't delay. Catch
Trivia Fever at your favorite software retailer today!

For additional information call 617-444-5224, or write to:

a PS P.0. Box 533
Needham, MA 02194

Trivia Fever is a trad rk of Prof; , Inc,




EDITORS AND READERS

A Time-Saver

I am new to programming on the 64. The other
evening I was working on a program when my
wife (a professional programmer) came in to
assist me. She came to the following four lines:
60 IFLEFT$(K$,1) = “A” THEN 200
70 IFLEFT$(K$,1) = “S” THEN 400

80 IFLEFT$(K$,1) = “M"” THEN 600
90 IFLEFT$(K$,1) = “D” THEN 800

She typed the first line, hit RETURN, then
cursored back up to the line, changed the line
number, cursored through the line making the
two changes, then hit RETURN. She then re-
peated this procedure for the remaining two
lines.

I understand how this would work, but at
the time I was very surprised. I think your read-
ers would like to know about this timesaver.

John Stetar

You've discovered a handy feature called onscreen
editing, which can save some time. It's helpful
when you're entering several similar lines, or when
you make a mistake you have to correct.

In general, every time you press RETURN over
a line, it's entered into memory. If there’s a number
in front, your computer assumes it's a line number,
and adds it to the program in memory. If there’s no
line number, the statement is executed immediately.

Some computers require that you go into a spe-
cial edit mode before fixing a line. You might have
to type EDIT 100 to correct a mistake you made in
line 100, for example. Onscreen editing makes
things a lot easier. You simply cursor up to the line
and fix it. And if you give it a new line number, it's
added to the program in memory.

Foolproof Typing
I would like to know how to make Proofreader
checksum numbers for programs which don’t ap-
pear in COMPUTE! or COMPUTE!'s GAZETTE.

Tim Sitkiewicz
If you're writing your own program or typing one
from another magazine, Proofreader numbers won't
be able to tell you if it's correct or not. The logic of
Automatic Proofreader doesn't apply to the line you
type unless you (or someone else) already have a
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correct version of the line.

The programs published in the GAZETTE are fed
into another program that adds up the ASCII values
of the characters in the line, to generate a
checksum. You can't start with a checksum and
have the computer figure out what the line should
be (Proofreader numbers range from 0 to 255, but
there are many more than 256 different BASIC
lines). Nor can you figure out what a checksum for a
line should be, unless there's a correct version of
the line to begin with, in which case you wouldn’t
need a checksum.

Software For The Blind?

| teach computer science at a high school and
have a blind student in my class. His father re-
cently purchased a Commodore 64. At the
school, we have a word processor called Braille-
Edit which runs on an Apple computer.

Is there a version of Braille-Edit for the 64?
Do you know of any software for the blind that
can be used with a 64? Do any of the current
word processors for the 64 come with Braille
manuals? Does COMPUTE!'s GAZETTE come in a
Brailled version?

Linda S. Lamb

Sorry, we know of no software specifically designed
for blind users of the 64. Most computer programs
display the important information on the screen of
the TV or monitor,

Nor have we heard of any word processors with
braille manuals. And the GAZETTE is not currently
available in a Braille edition. Perhaps our readers
know of some suitable software for the blind.

The good news is, there are a number of good
speech-synthesis programs for the 64 which can
pronounce English words. Some even say each key
as it's typed on the keyboard, providing immediate
feedback. Such programs could be used with a word
processor or in a programming class.

NEWing A New Disk

Recently I purchased a dozen brand-name disks.
When I tried to save a program, the red light on
the drive started blinking, signifying an error. I
read the error channel and the computer said
“Drive Not Ready.” I tried all twelve disks and
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got the same results. At first I thought it might
be the disk drive, but I have no problems at all
with the demo disk included with the 1541.
Are some disks incompatible with a Com-
modore system or am I overlooking the obvious?
Kathy Gauvin

An eight-inch disk is incompatible with a 1541 disk
drive, because it is too big for the door. But that's
probably not the problem.

The demo disk works, so it would seem that
you have a working 64 and disk drive. It's possible,
but unlikely, that you got a bad batch of disks, in
which case you could return them to the manufac-
turer or to the store where you bought them.

More than likely, however, you probably didn't
format the disks. Saving to an unformatted disk
won’t work, and results in the error message you
described. Here's how to format a disk:

10 OPEN15,8,15

20 PRINT#15,"NEW0:diskname,id”
30 CLOSE15

Line 10 opens the command channel to the
disk. The NEW command in line 20 formats the
disk, creating a directory, block allocation map, tim-
ing bytes, and so on. NEWO: can be abbreviated as
NO: (that's a zero, not the letter O). It must be fol-
lowed by a disk nante of up to 16 characters, a
comma, and a two-character ID for the disk. Make
sure you use different IDs for different disks. You
can also format a disk in direct mode (without line
numbers), separating the commands with colons, as
follows:

OPENI15,8,15: PRINT#15,”N0O:MYDISK,AA":

CLOSE15 i

The NEW command completely erases any pro-
grams that might have been on the disk, although
brand new disks are blank to begin with. Once the
disk is formatted, you can save and load programs.

Copying GAZETTE Programs
My friend subscribes to COMPUTE!'s GAZETTE, just
like me. Since we have both purchased it, isn't it
OK for him to give me a copy of a program he
typed in? Why should I spend hours typing it
when he already did?

Todd Wolfe

It's fine for your friend to give you a copy of the
program, as long as each of you subscribes to the
GAZETTE or has bought the magazine the program
appears in. But you cannot legally make copies for
people who have not bought the corresponding issue.
Nor can you legally make copies of the programs and
sell them.

Unusable Memory

[ think [ may have come across a way to get
more memory out of a Commodore 64. Typing
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POKE 642,0: SYS 58260 displays the usual open- *
ing message, except there are 40959 BASIC bytes
free. Is this actual BASIC memory?

James Wolfe

That combination of POKE and SYS resets some
pointers for the start of BASIC. The equivalent SYS
on a VIC is 58232. The technique can be very useful
if you want to reserve some memory for machine
language or custom characters. You can safely sub-
tract memory from BASIC (by POKEing a number
larger than 8 into 642 before the SYS), but the
POKE and SYS can't be used to add memory. Here's
why:

What you've done is put the start of BASIC
down in zero-page. There’s real meniory there, but
it cannot be used for a BASIC program. Zero-page
comprises memory locations 0-255 and is full of
pointers, vectors, and storage bytes which are essen-
tial to BASIC. If you started typing in a program, it
would overwrite the usual values and would very
quickly lock up your computer.

So this technique will not work to add BASIC
memniory to your 64. But you could fool a friend into
thinking you have a computer with “extra” memory.
Try the following line:

POKE641,1: POKE642,0: POKE643,255: POKE644,255:
5YS58260

VIC owners should change the last command to
SYS58232. The line lowers the start of BASIC to
location 1, raises the top of BASIC to 65535, and
does the usual warm start. But the screen will say
there are almost 64K bytes free. Unfortunately,
though, that memory can’t be used for a BASIC
progrant.

The Not-So-High Cost Of
Telecommunications

[ own a VIC-20 and have just purchased a
VICmodem. I know how to hook it up. My ques-
tion is, do I have to pay outrageous amounts of
money to join certain services to use my own
modem? Please list specific services as well as
their rates.

Walter Kimbrough

There are three different ways to use a modem and,
generally, only one will cost you money.

First, you can call a friend who owns a modem,
and type back and forth or upload and download
programs.

Second, you can sign up with a local bulletin
board system (BBS). Most are free, but a few have a
minimal membership fee. They're often sponsored by a
user group or a computer store. Call a few computer
stores in your area and you're likely to find the phone
numbers of some local boards. Once you log on to a
board, chances are good you'll find messages about
other BBS's in your area, and across the country.
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WordPro 3 Plus™ /64 and SpellRight Plus™ provide a total word
processing solution for the Commodore 64™ which gives you:

* Sophisticated Word Processing
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SpellRight Plus locates and highlights misspelled words and
then allows you to quickly correct the misspellings —
improving the quality of your letters and reports.

And, best of all, WordPro and SpellRight's powerful arsenal
of features can be put to use almost immediately — by even
the novice user. So whether you're a student, professional
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become a WordPro Pro!
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rams for kids that

eare Dickens and

ve loved.

If they were starting out today, this
is what they could start with. Pixelwerks.
THE OTHER WAY
TO DRAW AND WRITE

Instead of a brush and canvas, a
pen and paper, theyd create on a com-
puter. Because Pixelwerks is the first
medium that can keep up with their
imaginations.

MR. PIXEL'S
PROGRAMMING PAINT SET
With Mr: Pixel's Programming Paint

Set,da Vinci (or any 8-year old) could do
more than paint a picture. He could also
enlarge it, repeat it, move it around, and
change colors. Instantly.

And at the same time, he
~ would be developing his programming
skills. Painlessly.

SHOW DIRECTOR

On the other hand, Shakespeare
would love to play around with Show
Director.

He'd use it to create plots
and think up one scene after an-
other, and he'd get a big cast of

props, and musical sound effects to
act them out.

Compatible Appie; Corm

characters, lots of backgrounds,

BANK STREET STORYBOOK

Dickens wouldn't be able to keep
his hands off Bank Street StoryBook by
George Brackett.

Not only could he write his own
story, but he could also illustrate the
scenes and characters he sees in his
mind.

MR. PIXELS CARTOON KIT

Maybe Al Capp wouldn't be satis-
fied with cartoons that just sit on the
page after he tried Mr. Pixels Cartoon
Kit. Because he could make his car-
toons come to life by animating them.
His characters could move around, and
even react to each other.

Every kid has a touch of creative
genius buried inside. The job of
Pixelwerks is to
bring it out, with
more features,
more options and
more flexibility than #&s
other programs. ;

In short, we supply the tools. Kids
supply the imagination.

Mmdscape Es

For more mformanon call l 800 221 9884 |n IHmous 1 800 942 7315



There are an estimated 4000-8000 BBS's currently
operating in the United States.

Bulletin boards have a curious life cycle. Usually
someone who owns an auto-answer modem decides to
start one, sets it up, and posts messages on other
boards as publicity. Since there are not any members
yet, there aren’t many messages either. Most start out
as free boards—anyone who calls can join immedi-
ately at no charge. If a lot of people become members,
more messages and discussions build up, which at-
tracts more members. As the popularity increases, it
becomes more and more difficult to get through—you
can expect to hear a lot of busy signals calling a
popular service.

A bulletin board that begins as a no-cost board
may start charging a membership fee when it becomes
too popular, to compensate for the time of the sysop,
and to cut down on the number of calls (a lot of call-
ers, like yourself, don't like to pay for
telecommunications).

It's not feasible to publish the phone numbers of
4000-8000 bulletin boards in the GAZETTE, especially
considering that many might not be around tomorrow
or next week or next month. We know of one area
code in California which had over 50 bulletin boards
at last count.

You should realize that a no-charge board doesn't
cost anything, unless it's out of town. Long distance
charges (whether they're voice connections or bulletin
board calls) can add up quickly. You don’t pay for
signing on to the BBS, but the phone company gets its
share.

The third way to use your modem is to sign up
with one of the major services: CompuServe, The
Source, Dow Jones, or Delphi (expect more to sprout
up as telecommunications becomes niore popular).
You'll generally pay a connect fee, $6 or more per
hour, depending on the time of day and baud rate.
Most big services charge more during business hours
(8-5) and 1200 baud sometimes costs more than 300.
Some, like CompuServe, have numerous entry
points—local phone numbers in cities of 50,000 or
more—so you can avoid long-distance charges.

The charges for local and national BBS's are sub-
ject to change, of course, and even if you find $6 per
hour too expensive, there’s a good chance you can find
a free board in your city or area.

Reading Datassette Keys

Is there any way to determine whether the keys
(record, play, rewind, fast forward, stop, eject) on
the Datassette are being pressed?

Jackson Moore

You can’t read the individual keys, but you can use a
PEEK to find out if the motor is on (or about to be on).
Bit 4 of location 1 on the 64 can tell you whether
a key on the cassette drive is pressed. A value of zero
means record, play, rewind, or fast forward is down.
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You can use (PEEK(1)AND16) to check this bit. If it's
value is 16, the buttons are turned off. If it's zero, one
of the four buttons is pressed. You can’t tell which
button is pressed, only that one of them is.

On the VIC, the equivalents are
(PEEK(37137)AND64), and (PEEK(37151) AND64). You
can check either 37137 or 37151 to see if a button is
pressed on your Datassette. If the result is equal to 64,
the Datassette is off, and if it's zero, the Datassette is
on.

The WAIT statement can make the computer
temporarily stop until a button is pressed:

WAIT 1,16,16 (64)
WAIT 37137,64,64 (VIC)

If you want the program to wait until the button
is off, use:

WAIT 1,16 (64)
WAIT 37137,64 (VIC)

VIC owners can substitute 37151 for 37137 in
either of the lines above.

Lowering The Proofreader
Checksum

Just one thing is wrong with the Automatic
Proofreader. When you have a TV, you can't see
the number in the upper lefthand corner. Is there
a way to fix this?

Matthew Speakes

This problem does not affect most TVs, but if you
can’t see the Proofreader number, it can be fixed.

First, load your copy of Automatic Proofreader.
Change the 17539 in line 110 to 17494. In line 970,
change 018 to 013 and in line 976, change 058 to 018.
Save the new program before running it. If you make
this change, don’t press RETURN over a line with the
Proofreader checksum number; your computer will
think you've entered a program line number.

An alternate solution for the 64 is to POKE
53265,31 before typing RUN. This may move the
screen low enough to read the checksum number, al-
though you'll lose part of the last screen line.

If you have a VIC, try POKEing a number larger
than 25 into 36865. The larger the number, the farther
down the screen mouves.

Wedge Commands

I use the 64 wedge extensively. I would like to
hit one key and have the directory list. What
POKEs do I need?

David Lee

While the wedge is working, type @$ or >$ and the
directory will list. And it won't affect any program
currently in memory. The directory is read from the
disk (but not loaded into memory) and printed to the
screei.

The commercial-at (@) and greater-than (>) signs
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are used to send commands to the disk drive.
>RO:FINAL=TEST, for example, takes a program
called TEST and renames it to FINAL. Use @ or >
without a command to read the error channel. The left
arrow key, above CTRL, is used to save programs to
disk. To load a program from disk, type a slash
(unshifted question mark) followed by the program
name. The up-arrow key loads and runs a program
from disk.

Readers not familiar with the wedge can find it
on the demo disk which is packaged with the 1541
drive. A short BASIC program loads the wedge and
starts it running.

Software/Interface Problems

I am one of those apparently rare ducks who has
chosen not to buy a Commodore printer, in favor
of a letter-quality RS-232 printer. But I cannot
easily find programs offering an RS-232 option.
I've bought an assembler/monitor to look at ma-
chine language programs, but still have not been
able to redirect printing commands to device 2.
Warren W. McCurdy

There are a few things you can do, but attempting to
make changes to a machine language program should
be your last resort.

Some programs will never work on a letter-
quality printer. A high-resolution screen dump pro-
gram usually works by addressing individual dots on
a dot-matrix printer. Your printer doesn't have any
such dots, and won't recognize the hi-res information.

But most good word processors should let you in-
put the type of printer you're using and the device
number (an RS-232 peripheral is device 2). It may be
necessary to do some POKEs before you run the pro-
gram, to set the baud rate (the speed at which the
computer sends signals to the RS-232 channel) and
other parameters. You may also be required to print in
“true ASCIL" rather than Commodore ASCII, some-
times called PETASCII.

If the software documentation omits information
about using an RS-232 printer, or the information is
unclear, write or call the company that publishes the
software. Many software publishers have excellent
customer service departments, which can answer
questions like yours. And contact the manufacturer of
the printer and interface, describing the software and
how you have your computer, interface, and printer
hooked up. A user group, too, may be able to help.

Some RS-232 printers (Brother, for example) have
two interface options: RS-232 or Centronics. There are
Commodore-to-Centronics interfaces available with an
emulate mode-~which makes your printer act as if
it were a real Commodore printer (with some excep-
tions, like high-resolution plotting).

If all else fails and you are an intermediate to
advanced machine language programmer, you could
try making modifications to the program. First, read
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the section about the RS-232 port in the Programnier’s
Reference Guide. Then find the section about the
Kernal routines. Three of them are used to open a
channel —SETLFS, SETNAM, and OPEN. Use the
hunt or search option in your ML monitor to find all
instances of JSRs to those routines (assuming the soft-
ware calls the Kernal routines). For example, JSR
SETLFS would translate to 20 BA FF. Searching
through a disassembly is difficult. You may not be
able to make the necessary modifications.

Perplexed By Duplex
I would like some information on the difference
between half and full duplexing. I read about it
in your November issue, but am still not sure
what duplexing means.

Scott Orr

Most bulletin boards and information services operate
in full-duplex, so you can generally leave your modem
and software set for full-duplex.

Normally, pressing a key on the keyboard puts a
character on the screen of your TV or monitor. The
operating system polls the keyboard and decides what
needs to be done (print a letter, stop the program,
clear the screen, etc.).

But if you call a bulletin board in full-duplex, the
software in charge reads the keyboard and sends a se-
ries of beeps over the phone line. It does not print
anything on the screen.

At the other end of the phone line is a computer
receiving the beeps you just sent out. It translates the
beeps and then sends them right back to you. Your
computer hears the beeps and, finally, prints the
character on the screen, based on what came over the
phone line. Every time you type something, it makes a
round trip to the other computer and back to yours
before being printed on the screen.

If your terminal software is set for half-duplex,
the character does not make a round trip, the letter or
number is sent through the phone lines and also
prints to the screen (directly from your computer).
This can cause ddoouubblleedd lleetteerrss if the bul-
letin board thinks you're in full-duplex and automati-
cally echoes all your characters.

There are two advantages to full-duplex. First,
you know the bulletin board received your message
because every character goes full-circle. If there’s elec-
tronic noise on the line, garbage appears on the
screen. Second, when you log on and type a password,
it can be made invisible (passwords are not echoed
back), in case someone is looking over your shoulder,
trying to get a peek at your password,

Just Numbers In Memory

One day I was going to work on one of your
MLX programs. I entered the POKEs, loaded
MLX, and typed 2049 and 6842 for beginning
and ending addresses. I then used the display
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Here's a great selection of sensational soft-
ware for every member of the family—at
super savings! You've seen these software se-
lections in stores anywhere from $19.95 and
up~-yet, now, you can have any two for the fan-
tastic low price of only $4.95 each! That's our
way of introducing you to the Columbia Software
Club—a brand-new service that delivers the
best software for Atari®* Home Computers,
Apple® Commodore 64, and Adam™ systems
How the Club works: about every 6 weeks (up
to 9 times a year) you will receive the Columbia
Software Club Magazine. In it you'll find out
about an exciting variety of the newest software
available: simple shoot-em-up adventures,
more challenging strategy software, learning
software to help the entire family acquire new
skills=how to type, master basic math, budget
your finances, and much more.

In addition, each issue of the magazine
announces the “Pick-Hit Selection"—an out-
standing soltware selection specifically for your
system. If you want only this Selection, you need
do nothing—it will be sent to you automatically. If
you want one of the alternate selections—or
nothing at all-just tell us so on the response

8149052 8102002

card always provided, and mail it by the date
indicated. You'll always have ten days to make
your decision. If you ever receive a selection
without having had ten days to decide, you may
return it at our expense.

The selections you order will be mailed and
billed at regular Club prices—which currently be-
gin at $24.95 and are less than list prices! (A
shipping/handling charge and applicable sales
tax is added.) Remember, you don't have to buy
a selection every time you hear from us—your
only membership obligation is to purchase four
selections, at regular glub prices, in the coming
two years. And you may cancel membership at
any time after doing so. If you decide to con-
tinue, you'll be eligible for our generous money-
saving bonus plan.
1D-Dar Free Trial: we'll send you complete de-
tails of the Club's operation with your introduc-
tory selections. If you are not satisfied for any
reason whatsoever, just return everything within
10 days for a full refund and you will have no
further obligation. So act now!

All applications subject to review, and the Columbla

Software Club reserves the right to reject any ap-
plication or cancel any membership.

ATARI® registorod trademark of Atari, Inc—APPLE® is a
Coleco demark of

isa
Industries, Inc.-COMMODORE 64™ is a

of Appie C , Inc.~ADAM™ i3 a trademark of
El Lid ~BRUCE LEE™ is a trademark of Linda

Leo—ZAXXON™ ia a trademark of Sega Enterprises, Inc.

|
|
|
|
|
|
|
|
|
|
|
|

8215042 8103092 822908

Beach-Head Pitstop Pitstop Il

C-64, Atari HC.: C-64, Atari H.C.: C-B4, Atari H.C.

disk cart. and Apple: disk.
COLUMBIA SOFTWARE CLUB, Dept 2RL 102

3000 North 35th Street, Terre Haute, Indiana 47811

Please accepl my application under the terms outlined in this advertise-
ment-and send me the 2 selections indicated below, for which | am
enclosing check or money order for $9.90 (that’s $4.95 for each selection).
| agree to buy 4 more selections at regular Club prices in the next 2 years.

Write In number
of the 2 selections
you want
Send my for the g system (check one sy
[J ATARI®* HOME COMPUTERS2 [JAPPLE*3
COCOMMODORE 64™ 4 [JADAM™ § (cartridges only)

It you have selected Atarl Home Computer or Commodore 64 software—
be sure to check the type of format you prefer (check one format only):

only):

[JCARTRIDGE A ODISKH
MName
(please print) First Name Initial Last Name
Address. }lpi
City/State Zip

Do you have a telephone? (check one) (] Yes []No
Parent’s Signature

il under 18.
Offer not available: APO, FPO, Alaska, Canada, Hawaii, Puerto Rico
WANT THIS CHARGED TO YOUR CREDIT CARD? Fill in information
below, we'll charge the $9.90 and future shipments to your credit card—and
credit your account with any retums.

[J American Express []VISA []MasterCard

Interbank No.
Expiration date

Credit Card No. in full
S;grm!l e




command, just to see what would happen. I saw
a machine language program until line 5223. |
saved the mysterious ML to disk, turned off the
computer, and loaded the program. It was the
BASIC MLX program. How did a machine lan-
guage program turn into BASIC? Can you clear
things up?

Peter Chu

Either MLX was already in memory when you did the
POKEs, or you mistyped the POKEs. You saw MLX
looking at itself. And then you used MLX to save
MLX.

Some computer users have the misconception
that machine language (ML) is a series of numbers
POKEd into memory, while BASIC is made up of let-
ters, numbers, and other characters. They're right
about ML, but not about BASIC. A BASIC program
may look like letters and numbers on the screen, but
in memory it's numbers, just like machine language.

The following short program illustrates:

13 REM 12345
20 X=PEEK(43)+256*PEEK(44) :X=X~-1
30 FORJ=0TO16:PRINTJ;J+X;PEEK(J+X) :NEXT

Make sure there’s a space after the REM in line
10. Type RUN (it works on the 64, the Plus/4 and 16,
or a VIC with any memory expansion). You'll see
three columns of 17 numbers. Line 20 figures out
where BASIC starts and line 30 PEEKs at the first 17
bytes of the BASIC program.

First there's a zero. Zeroes mark the divisions be-
tween lines, although they can be used for other pur-
poses as well. There must also be a zero in the first
byte, before the program starts. The next two bytes are
the line link, a pointer to the next line of BASIC. On
a 64, for example, you'll see a 13 and an 8. Type
PRINT13+8*256 and the result is 2061 (where the
next line starts). Note the zero in 2060, marking the
end of the first line.

Next you'll see the line number, in low-
byte/high-byte format, a 10 and a 0 (10+0*256 is 10).
If you were to POKE an 11 into the low byte and
LIST the program, you'd see that line 10 has been
changed to 11.

Now the BASIC program begins. 143 is the token
for REM. The three letters of REM have been con-
densed down to a single number. When you type
RUN, BASIC uses this number to look up the
corresponding BASIC command. Tokens are always
numbers between 128 and 255. When the operating
system sees this number, it looks up command 143
(REM) and finds that it should skip over the rest of
the line. The computer looks for a zero, marking the
beginning of the next line. If you typed LIST, it would
look up the spelling of command number 143 and find
the three letters R, E, and M. They would then be
printed on the screen.

POKE a 153 into the location currently holding a
143, and LIST the program. You should see that REM
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has been transformed into PRINT, because 153 is the
token for PRINT.

Next is a 32, the ASCII value of a space, fol-
lowed by 49, 50, 51, 52, 53. These five numbers, too,
are ASCII values (for the characters 1-5). On the
twelfth line you see a zero, marking the end of line
10. The next two bytes are the line link, again. The
line link from line 10 pointed to the line link for line
20 (which in turn, points to the next one). And the 20
and 0 are the line number,

You could continue PEEKing memory, seeing how
a BASIC program is changed into numbers, until you
found a zero (marking the end of a line) followed by a
line link of two zeroes. Three zeroes in a row mark the
end of the program.

The numbers in memory are just numbers. They
could be a BASIC program, an ML program, or vari-
ables of some kind. You and the computer decide how
they'll be interpreted. Type RUN and the computer
assumes there’s a BASIC program in memory. SYS
makes it begin executing a machine language
program.

The Loop Doesn’t Work

I .own a Commodore 64 and am experiencing in-
consistent results with FOR-NEXT loops when
the step increments are not integers. For ex-
ample, FORX=1TO55STEP6: PRINTX: NEXT
works, but changing it to FORX=.1TO5.5STEP.6
(dividing everything by ten) does not. Here are
the results of the two loops:

1 .1
a7
1375133
19 1.9
25 25
31 31
37 3.7

43 4.30000001
49  4.90000001
55

Whole numbers work as expected, but not
fractions. Not only does 5.5 not appear on the
list, but what gives with the extra digits? Using
real numbers in loops is a vital part of a program
I am working on.

Richard Lake
Imagine a person counting up to ten by thirds. But
before beginning, the person (who doesn’t know how
to add fractions) converts 1/3 to .333 and finishes
with 9.99 instead of 10. The result is incorrect and
you can blame the laws of math for not allowing 1/3
to be translated into a decimal fraction.

Your computer is like that person who can't add
fractions. Base ten numbers like .6 or .1 have to be
translated into their binary equivalents in floating-
point format before any math is done. You won't have
problems with numbers like .5 or .25, because they are
made up of powers of two. But other numbers may
contain a slight inaccuracy. As you add up the num-
bers, the inaccuracy grows larger and larger, leading



The ENDof DIN .
DINK-DINK.

nnouncing
the first computer
music program that
actually sounds like
MUSIC.
LET'S FACE IT. Up tll now, music

programs for your home computer
have all sounded, well, pretty lame.
There were the ones that resembled
little electronic music boxes, remem-
ber? And then there were those that
sounded like so many burps.

Enter Music Construction Set.” It
the first music program that really
makes use of the power of that ma-
chine you've got. If you're a serious
student, this means you'll be able to
work with an intricacy and range of
sound quality you've never heard be-
fore on a computer. And if you know
nothing about music, you'll find some-
thing even more important. Namely,
that this thing is simple enough to
be a lot of fun.

Take a good look at this screen
because it, you, and a joystick are the
whole story here.

That's you at the right end of the
staff of notes — the little hand. Move
the joystick, and you move the hand.
Use it to carry notes up to the staff.
Lay in rests, signatures, clefs, then point

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

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

ELECTRONIC ARTS"

the scissors to cut out whole measures,
then use the glue pot to paste them
in somewhere else. Got a printer?
Great. Print the score out and show it
off to your friends.

But whatif you're not up to writing
your own stuff yet? No problem.
There are twelve pieces of music al-
ready in here, from rock 'n roll to
baroque. They're fun to listen to, and
even more fun to change. (Apologies
to Mozart.)

The point is, the possibilities are
endless. But if you're still skeptical,
visit your nearest Electronic Arts dealer
and do the one thing guaranteed to
send you home with a Music Con-
struction Set in tow.

Boot one up. Point to the piano.
And listen.

MUSIC CONSTRUCTION SET is now available for Apple 11, 114 le, and Commodore 64 computers The Apple version, with a Mockingboard ™ plays chords of up to six notes each. The Commuodare version plays chords
of up to three notes each. Apple is a registered trademark of Apple Compurer. Commodaore is a registered trademark of Commaodore Business Machines, Ine. - For more informarion about Electronic Arts, write us at 2755

Campus Dirive, San Mateo, CA 94403 or call (415) 5717171



WEST COAST COMMODORE
ASSOCIATION, INC.
PRESENTS

THE
COMMODORE
SHOW

FEBRUARY 9th & 10th

CATHEDRAL HILL CONVENTION CENTER
Call BOO-227-4730 for hotel reservations

* 100 VENDOR BOOTHS & DISPLAYS

* NATIONAL COMMODORE SPEAKERS

* SHOW SPECIALS & DISCOUNTS

* SEE THE LATEST INNOVATIONS IN HARDWARE/
SOFTWARE TECHNOLOGY FOR THE COMMODORE
MARKET

REGISTRATION FEES:

PRE-REGISTRATION 2 DAY —$10.00
WALK-IN 2 DAY —$12.50
ONE DAY - $7.50

FOR MORE INFORMATION AND DETAILS ON
ADVANCE: TICKET SALES AND BOOTH SPACE CONTACT:

WEST COAST COMODORE
ASSOCIATION, INC.
P.O. BOX 210310
SAN FRANCISCO, CALIFORNIA 94121
[415)8B2-1040 BETWEEN BAM-5PM PST

to numbers like 4.30000001.

As you have noted, whole numbers aren’t subject
to rounding errors. Integers can always be expressed
as a binary number; your 64 translates them correctly
into base two.

The same type of problem is encountered with all
computers which use floating point numbers (includ-
ing the Apple and IBM). Atari computers, however,
use a format called Binary Coded Decimal (BCD).
BCD 1s more accurate, but can be slower than floating
point. A BCD number can also take up a lot more
memory than a floating point number.

One way to fix your FOR-NEXT loops would be
to use Binary Coded Decimal. It's available on the 64,
but only in machine language, unfortunately.

There are a couple of simple BASIC solutions.
Since integers are accurate, use only integers in loops:

FORX=1TO55STEP6:PRINTX /10:NEXT

This solution may not be entirely acceptable,
depending on what you want your program to do. If
you must have fractional step sizes, try this:

FORX=.1TO5.5STEP.6: X=VAL(STR$(X)): PRINTX:
NEXT

By changing the number to a string, and then
taking its VALue, you effectively eliminate the slight
inaccuracies. They're still there, but they don't add
up. You may find it takes a little longer to complete
the loop, but the results will be more accurate. @

MICROSCI SHOWS
COMMODORE 64
OWNERS HOW TO
GET DOWN TO
BUSINESS.

910-346-6739,

Commodore 64 is a
trademark of
Commodore Busi-
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Good news for people
tired of playing games.
INSTA home business
software from Microsci.
Designed exclusively
for your Commodore 64"
the INSTA library lets
you run home business
programs like the Insta-
Writer word processor,
Insta-Cale spreadsheet,
Insta-File data base man-
ager and much more.

So you can write, orga- SEAN o3k BELTA 10 ..-..13.00
. Oy. ) g EPSON MX80; RXED RXBOF/T ...13.00
nize, file, graph, calculate. EPSON 'TXBO; FXBOF/T . 0. 12.00
INSTA home business PANASONIC KX.P1090; CARDCO 13.00
software from Microsci. b | TR -
Because there’s more to SANYG CRT 36 (GREEN) 1500
vour COITImOdOI'G 64 AMDEK COLOR 1 ......ooooevvnrnnnn, 16.00
v : VIDEO RECORDER
than just fun and games. FOR uDS‘rOEECU'RSDms ............ 13.00

For more information, call or write Microsci
at 2158 South Hathaway Street, Santa
Anga, California 92705, (714) 241-5600, Telex

DUST COVERS

“ CUSTOM MADE TO FIT
% Heavy 32-0z. VINYL ANTI-STATIC
% EXTENDS EQUIPMENT LIFE
% Choice of Colors Lt. Tan or Brown
COMPUTERS:
C-64/VYIC20 7.00
KEYBOARD COVERS FOR ATARI:

APPLE Vle; 1BM; KAYPRO; TI99..
DATASETTE (OLD) ... o E)

DATASETTE (NEW, CIN) .. . .. 5.00
DISK DRIVES:

c-1541 2 8.00

MSD S/D; APPLE S/D ... 8.00

MSD D/D; APPLE D/D UNIT 10.00

PRINTERS {DOT MATRIX):
C-1525; MPS8 .10.00
C-1526; BMC nxan “BMC BXBOF/T 13.00

(CUT-OUT
Order by statin

FOR CLOCK)

NAME and MODEL
and COLOR CHOIC TAN or BROWN, En-
close check or MO, 1,50 Ship & Hdig.
California Res. Include 6,55/, Eale: Tax.

ness Machines, Inc.

SPECIAL COVERS WILL BE MADE TO YOUR
DIMENSIONED SKETCH. SEND YOUR RE-
QUIREMENTS FOR OUR LOW PRICE QUOTES.

% CROWN CUSTOM COVE
MICROSCI 9606 SHELLYFIELD ROADBS L
ASTANDUN CO DOWNEY, CA 90240
©1984, Microse, In {213) 862-839)




TAKE
BREAK! /£

WITH NIGHT MISSIOIN

PINBALL

You deserve the best. You've earned it. Now reward yourself with a session of Night Mission PINBALL,

the most realistic and challenging arcade simulation ever conceived! m Stunning graphics and dazzling

sound effects put Night Mission PINBALL in a class by itself. Game features: multi-

ball and multi-player capabilities, ten different professionally designed levels of play,

and an editor that lets you create your own custom modes. ® So take a break with

Night Mission PINBALL from SubLOGIC. Winner of Electronic Games magazine's |
1983 Arcade Award for Best Computer Audio/Visual Effects. |

See yourdealer... SUOLOGIC

Corporation

Order Line: 800/ 637-4983 | 713 Edgebrook Drive

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

Piano Teacher

Fred D'lgnazio, Associate Editor

When [ was a kid, I asked my parents for piano
lessons on my eighth birthday. It was one of the
biggest mistakes of my life.

The piano lessons completely changed my
attitude about the piano. Before the lessons be-

gan, | had banged on the family piano every day.

But, after my lessons began, I played less and
less often, until, by my ninth birthday, I only
played two days a week: the day before my les-
son and the day of my lesson. All the other days
I stayed as far away from the piano as I could.

Playing For The Teacher

Why the big change? Before I started taking les-
sons, I was playing the piano for myself. After
my lessons began, I was playing for the teacher. I
played what she wanted me to play, how she
wanted me to play, and when she wanted me to
play it. I was on her schedule, not mine, and I
resented it terribly.

But since I couldn’t articulate my resentment
at the time, I took the easy way out and became
perverse, I “forgot” to practice. I “forgot” to
show up on time for my lessons. I “forgot” my
sheet music. I suffered through endless ailments
that affected my fingers and hands. I complained
of blurry vision, pains in my lower back, and
even spent one summer trying to sneeze my way
through every lesson.

I must have been pure torture for the end-
less stream of kindly women who had the mis-
fortune of becoming my piano teacher. They
would lecture me, harangue me, plead with me,
and beg me to practice, but I never did. And in-
stead | wasted their time and my time for six
long years before my parents finally gave up and
discontinued my lessons.

I was 14 when [ stopped taking piano les-
sons, and in the 22 years since | stopped taking
lessons, I've probably only sat down at the piano
ten times.

Catie’s Turn

Now my nine-year-old daughter Catie is in-
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terested in the piano, and she wants my wife and
me to let her start taking lessons.

How can I explain to Catie that piano les-
sons killed my interest in the piano and smoth-
ered whatever ability I had to become a decent
musician? How can I tell her how angry I am at
myself, my parents, and all those poor innocent
piano teachers? All I know is that when I see
that Catie is interested in the piano, I am very,
very wary.

1001 Ways To Play “Heart
And Soul”

What makes it worse is that Catie is just like I
used to be (before the lessons): She is a piano
addict. She comes in from school every afternoon
and heads straight for the piano. When she
walks by the piano room door, she always slips
into the room and plays a few bars of her favor-
ite song, “Heart And Soul.” In fact, she plays the
song incessantly. We hear it early in the morn-
ing, late at night, and all day long on weekends.

Catie doesn’t play the song mechanically. In-
stead, she has become a “Heart & Soul” vir-
tuoso. She plays it fast. She plays it slow. She
plays it several octaves too high. She plays it
several octaves too low. She reverses the chords.
She adds new chords. She plays it (at last count)
23 different ways. And she adds a new variation
every other day.

My wife Janet and I have heard “Heart And
Soul” so many times, in so many ways, that we
are climbing the walls. When Catie slips into the
piano room and begins banging away, my wife
and I sprint from the kitchen or study and slam
the door shut. We are desperate parents.

Catie is driving both of us crazy. Yet we are
very proud of her. We submit to this daily tor-
ture willingly because we value Catie’s interest in
the piano and her originality and experimentation.

We may soon invest in a couple pairs of
extra-thick ear muffs, but we will not tell Catie
how to practice, when to practice, or what to



~_Wedont care
which computer you own.

We'll help you
get the most out of it.

CompuServe is the easy to use
service designed for the personal
computer user and managed by the com:-
munications professionals who provide
business information services to over one
fourth of the Fortune 500 companies.

Subscribers get a wealth of useful,
profitable, or just plain interesting infor
mation like national news wires, electronic
banking and shop at home services, and

mail, a bulletin board for selling, swap-
ping, and personal notices and a multi-
channel CB simulator.

You get games on CompusServe, too.
Classic puzzlers, educational, sports and
adventure games and fantastic space
games featuring MegaWars, the “ultimate
computer conflict.”

or you, no matter

 which computer you own. To buy a Starter

Kit, see your nearest computer dealer.
To receive our informative brochure or to
order direct, call or write:

CompuServe

Consumer Information Service, P. O, Box 20212
5000 Arlingtan Centre Bivd,, Columbus, OH 43220

800-848-8199 in 0hio Gall 614-457-0802

An HA&R Block Company




practice. We've made it clear to her that the
piano is her project, and what she does on the
piano is her business.

Interviewing Piano Teachers

We have thought about getting Catie a piano
teacher. About two months ago, I interviewed
five piano teachers, and finally gave up. All of
them looked and sounded like my old piano
teachers. They wanted Catie to play the same
kinds of introductory pieces. They emphasized
sight-reading and other mechanical skills in place
of musical enjoyment, creativity, and originality.
They didn’t seem the least bit interested in
Catie’s interest in arranging and composing mu-
sic. And they had no plans to teach Catie about
the wider cultural and historical dimensions of
music. Instead, the lessons would consist of 30
minutes a week of learning only those things the
teachers wanted Catie to learn.

A Special Teacher for Catie

I could imagine Catie’s enthusiasm for the piano
drying up after only a couple lessons. So I said
good-bye to the teachers, and, instead, went out
and bought a special piano teacher for Catie—
the Colortone Keyboard. The keyboard works
with our Commodore 64; it costs $79.95 and is
available from:

Waveform Corporation
1912 Bonita Way
Berkeley, CA 94704
(415) 841-9866

The Colortone Keyboard is a flat membrane
(touch-sensitive) plastic keyboard, measuring
9-1/2" by 15", with two octaves of piano keys
and 14 special-function keys. It plugs into the
first joystick port on the 64. A disk program
comes with the keyboard and must be loaded
before the keyboard will work.,
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Catie uses the keyboard to do six things she
cannot do by herself on the piano. First, she
plays the rainbow-colored ““Touch Harp” strip
above the piano keys and creates beautiful se-
quences of notes like waves breaking on a shore.
Freeing her from pressing the individual keys on
a regular piano keyboard enables her to create
melodies based on many more notes and from
more complex patterns of notes.

Second, when Catie creates her own music,
certain keys are masked and are not playable.
This helps her create songs that sound good
without a great deal of painstaking effort. It's like
putting Catie on a pair of musical roller skates.
She creates songs twice as quickly as she does on
a piano because she can play more notes easily
(with her relatively short fingers), and she feels
confident enough to experiment.

Third, when she creates a new song, she al-
most always records it and saves it to disk. Later
in the day, or that evening, we hear Catie creat-
ing new music, and we hear a “recital” of songs
Catie has composed, played, and recorded earlier
in the day.

This ability to recall music she made earlier
has helped give Catie a historical, or compar-
ative, perspective when creating new music. Now
she can browse through songs she created yes-
terday or last week, and relate them to what she
is creating now. Often she creates new songs by
borrowing, refashioning, and ornamenting por-
tions of earlier songs.

Fourth, Catie gets to see the notes on the
screen as she plays them. This has helped her get
an appreciation for “written music’” as opposed
to music that she makes up herself or plays by
ear. Catie has learned how to sight read music by
noting which keys generate which notes on the
screen. She has taken this skill back to the piano,
where she is teaching herself to read sheet music
and to copy down some of her own songs onto
sheet music paper.

Fifth, thanks to the Colortone Keyboard and
software, Catie now looks at creating music the
same way she looks at writing a story on a word
processor. She no longer whips out a piece of
music, then abandons it, going on to something
new. Instead, she edits, plays, and fiddles with
everything she creates. She chooses from 12
musical scales and changes the scale of the piece
up or down. She chooses from eight musical in-
struments and shifts back and forth between
instruments. She speeds up the tempo of the mu-
sic, or slows it down. And she fixes on certain
bars in the music that she really likes, and she
plays them over and over (like “Heart And
Soul”). Later, she uses these bars as musical
“ideas” in her new songs.



*Now Your Commodore 64
Can Print Like a Pro!”

Grapp
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Printer Interface

The Revolutionary Printer Interface for the Commodore 64™

A New Erain
Commodore Printing Power.

Grappler CD offers the first complete answer to
your printer interfacing requirements, with many
powerful capabilities unique in the Commodore
marketplace. Complete signal translation allows
many popular name brand printers to operate
perfectly with the Commodore 64, or to imitate
Commodore's own printer. Even Commodore's
graphic character set can be reproduced on
Epson, Okidata, Star, ProWriter and other popular
printers.

Exclusive Grappler CD features provide a variety
of graphic screen dumps, text screen dumps and
formatting. No other Commaodore interface can
offer this.

If you own a Commodore 64...
If you're serious about quality, trouble free
printing... You need the Grappler CD.

Contact your nearest Commodore dealer or call
Orange Micro for a dealer near you.

C 64 ana C 0 1525 are ks of C
Epson is a registered trademark of Epson America, Inc

Electroncs Limited

A Uniquely Intelligent Interface:

* Prints Screen Graphics Without Software

» Graphics Screen Dump Routines Include
Rotated, Inversed, Enhanced and Double Sized
Graphics.

e Full Code Translation From Commodore's PET
ASCII to Standard ASCI|, the Language of Most
Printers.

e Complete Emulation of the Commodore 1525
Printer for printing of Commodore’s Special
Characters.

* Dip Switch Printer Selection for Epson, Star,
Okidata, ProWriter and other popular printers.

* Conversion Mode for Easy Reading of Special
Commodore Codes.

* Text Screen Dump and Formatting Commands

* 22 Unique Text and Graphics Commands

‘ange m:cg?

1400 N LAKEVIEW AVE., ANAHEIM, CA 92807 U.S.A.
(714) 779-2772 TELEX: 183511CSMA

€ Orange Micro, Inc., 1983



Last, she is developing a real sense of
XV‘_ rhythm from strumming, tapping, and sliding up
and down the harp strip and from synchronizing
her own playing with the 12 preprogrammed

350 q”gstegos”es songs that come with the Colortone software.
eaur®d o sour® A “Pre-Teacher” For Beginners
Q’thoo sond® The Colortone Keyboard is not meant to replace
56°F;ayer5 od biuff i a music teacher. It cannot teach many of the im-
plus’ 8 9% ¢t thind portant ingredients of discipline, basic facts, and
e ﬂe;: techmques about playing the piano. As yet, only
t ans¥ Commodore 64 a real piano teacher can do that.

Dl S5 On the other hand, when formal piano les-
sons come too early, they can stifle a child’s in-
terest in the piano. What has been play for the

TYPING TUTOR + WORD INVADERS child becomes work. And the child’s natural
curiosity and creativity are blunted in favor of
REVIEWERS SAY: rote drills and the mastery of proper technique.
e ot yping Uitor That's why computer products, like the
; INFO-64 Colortone Keyboard, can fill a real need for a
“Computer aided instruction at child. They act as “pre-teachers” that prepare a
g N i child for formal lessons. They can give her the
that makes typing practice an time and confidence to develop her own abilities
e Al and attitude toward playing the piano. When she
DILITHIUM PRESS has this foundation, she’s ready for a teacher.
e orag Then she can take what the teacher has to offer
Creative Computing and build it into her own schedule—her own
CUSTOMERS SAY; plan—for mastering the piano. @

. delighted with my son's
progress . . . he is the only one in his second grade class

who touch types at the computer.”
"Your Typing Tutor is an excellent program . . . our 4

children literally wait in line to use it." N L) PASCAL
“Thoroughly satistied, can't believe how fast I've learned to ow there s

type. I've never typed before."
i Al skoea U for the Commodore 64.
NEW! Commodore Plus/4 or 16 . ..Tape $21.95 Disk $24.95 And at a ming pr,ce.
Commodore 64 ........... Tape $21.95 Disk $24.95 —_—
VIC-20 ded) ...... Tape $21.95
i e Kyan PASCAL is a full-featured implementation of PASCAL
—not a subset! With these features:
IFR (FLIGHT SIMULATOR) [ high-performance compiler and comprehensive set of

error messages for faster debugging

B REALISTIC AIRCRAFT RESPONSE 0 speeds up to 40 times faster than Commodore Basic

O built-in full screen editor

O support for files, pointers, record types, sets and ordinal

“Has a quality of realism which
sels it apart from others, even

those I've tested in flight school.” types used in sophisticated data structures.
Compute's Gazette " O plus, a comprehensive tutorial manual illustrating the
“Great program!”  INFO-64 speed and power of PASCAL through sample programs.
“It is tremendous fun.” Kyan PASCAL lets you develop programs on your
Compute’s Gazette Commodore 64 that are transportable to most mainframes
“Flight tested by an air traffic So it's perfect for students and working at home.
controller, two skilled pilots and
an elementary school class. Try it for 15 days.
Highiy:racommencae By all ‘ Order Kyan PASCAL, and if you're not completely satisfied,
- o ;'I 9 ‘r_’:" return the diskette and manual within 15 days for a full refund,
= 5 15 an unbelieva realistic . -
i chtion S iha eI as Kyan PASCAL with complete tutorial manual. . . . . $49.95
facing a pilot in instrument fly- (Add $4.50 per copy for postage and handling. $9.50 out-
ing. 'm a 747 pilot and | think that this simulation could do side North America. California residents add 6.5% sales tax.)
a lot to improve the reactions and instrument scan habits
of even very experienced pilots.” 747 pilot To order, call 415/775-2923.

: (VISA and MasterCard accepted.)
NEW! Commodore Plus/4 or 16 ... . Tape or Disk $29.95

Commodore 64 ............ Tape or Disk $29.95 Or send check or money order to: Kyan 39ﬂWBFB.
VIC-20 (unexpanded) ....... Cartridge $39.95 Suite 183, 1850 Union Street, San Francisco, CA 94123.

A — U Shipping and handling $1.00 per SO0 C.O:D oters Bccapied:
CADEm m  order. CA residents add 6% lax m
SOFTWARE === &8 yan

P.O. Box 6277 San Rafael, CA 94903 (415) 499-0850




FINALLY,
A FOOTBALL GAME
THAT’S IN A LEAGUE
OF ITS OWN.

In 1983, Gamestar's STARBOWL™ FOOTBALL
claimed BEST COMPUTER SPORTS GAME honors
from Electronic Games magazine.

Instead of resting on our laurels, we were
challenged to new heights. With award-winning
STAR LEAGUE™ BASEBALL, ON-COURT™ TENNIS
and now ON-FIELD™ FOOTBALL, the most
innovative gridiron game ever created for the
home screen.

ON-FIELD™ FOOTBALL

Actual Commodore 64™ screen—Other versions may vary

PLAYER PERSPECTIVE GRAPHICS™
MAKE THE DIFFERENCE

Most football games look pretty much alike.
They stick you up in the pressbox and make you
play the game from a distance. That's why we
created Player Perspective Graphics™. It's an
animation technique that let's you feel like you're
on the field. So you’'re right in the middle of the
action, not just watching it from the pressbox.

PLAY VIDEO FOOTBALL LIKE YOU
REALLY PLAY FOOTBALL

Most of us, frankly don't play pro-style football.
We play pick-up games with friends on the beach

or schoolyard. That's why ON-FIELD™ FOOTBALL
features wide open, 4-on-4 action. Multiple
formations where you call (create) your own plays.
And the ability to fine-tune your starting offense.
So you can use the same plays and strategies
you use when playing for real. It's the essence

of football, finally brought to the home screen.

CHALLENGE SUPERBOWL-QUALITY
COMPUTER TEAMS

When you challenge a computer team you'll
learn the real meaning of awesome. That's
because “floating intelligence" lets the computer
vary its play with yours. Which means it'll take
more than luck or a few trick plays to beat these
guys. Whether you're a rookie or a pro.
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ON-FIELD™ FOOTBALL

Actual Commodore 64™ screen—Other versions may vary

ON-FIELD™ FOOTBALL is available now for the
Commodore 64™, Look for it at your local software
dealer. Or write, GAMESTAR, Inc., 1302 State
Street, Santa Barbara, CA 93101. Or call 805-
963-3487.

AT

WE BRING SPORTS ALIVE

©1984 GAMESTAR, INC,
ALL RIGHTS RESERVED

Commodore 64 is a trademark
of Commodore Electronics, Ltd.



OMmMOodore

For Non-Musician

p

Kathy Yakal, Feature Writer

It doesn’t matter whether you’'ve ever touched a musical
instrument, or think “timbre” is something you yell when
a tree falls. New music software and keyboards now
available for the Commodore 64 are creating a world of
music you can participate in even if you're untrained or
inexperienced in music.

he theory may not yet

be confirmed by re-

search, but it seems that

a lot of people who like
computers like music. The act of
writing a song and creating a
computer program are not dis-
similar; both involve taking a
multitude of individual notes or
commands that by themselves
are unimpressive and combining
them to create a cohesive
whole.

Not everyone who likes
music is a musician, and many
computer owners have no inter-
est in programming. Rather than
compose their own songs or
software, they buy the compo-
sitions of others.

“Three out of four people
who buy traditional musical in-
struments quit after their fourth
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or fifth lesson,” says Bill Moul-
ton, technical director at Wave-
form Corporation, a California
company which produces music
hardware and software. ““Lots of
people have dusty musical in-
struments in their closets.”

And lots of people have
computers, machines which are
capable of producing musical
sounds. As computers have sim-
plified other tasks, many people
see them as potentially powerful
music machines. “I've seen
studies done by major corpora-
tions that say 70-90% of the
people would like to make mu-
sic on their home computers if it
was made easy,”” says Moulton.
“The if it was made easy part is
the crucial factor.”

Thanks to companies like
Waveform, it is becoming easy.



INTRODUCING PLAYNET"

whole country atyour

PlayNet™ Brings People Together!

PlayNet brings you the excitement you've been waiting for your
computer to deliver. With PlayNet's unique system, you can communi-
cate with people all over the country.

Meet fascinating people, make new friends, exchange private mes-
sages, post public announcements, and play all our exciting games with
people from coast-to-coast!

You've Never Played Anything Like It!

PlayNet has many terrific games with full color graphics, and they're
all interactive, including: Four-in-a-Row, Backgammon, Chess, Sea
Strike, Checkers, Bridge, Capture the Flag, and more games coming all
the time.

Join The Telecommunications Revolution!
Only $2.00 An Hour On Line!

Now if you own a Commodore 64*, a disc drive, and any compatible
modem, like The Commodore VICMODEM?*, you can access PlayNet’s
wide range of services—Games, Bulletin Boards, Electronic Mail, File
Transfer and more. Here's all it costs:

° 52.'00 an hour on-line—less than a long distance phone

call.

® $34.95 for the PlayNet Software Package which includes

games and program disks, user's manual, monthly
newsletter and 90 minutes on-line free.

e $6.00 monthly service charge.

Let PlayNet put the whole country at your fingertips, every night
from 6 PM to 7 AM and 24 hours a day Saturday, Sunday, and Holidays.

PLAYNET
The network that has people talking.

%)

The Home Comptiter Network that puts th

g
A 7 Y
ur fingertips. &

d S

Call PlayNet at
1-800-PLAYNE

SEND TO PLAYNET, INC.
P.O. BOX 596,
WYNANTSKILL, N.Y. 12198-0607

I

I

I

I YES! | WANT PLAYNET TO PUT THE WHOLE COUNTRY AT MY
FINGERTIPS. | UNDERSTAND THAT MY SATISFACTION IS

| GUARANTEED FOR 30 DAYS. (or my full subscription price will be

| refunded upon return of the package) | may cancel my membership at

| any time by writing PlayNet.

I

I

Bill me on my charge card for 334.95. No checks, cash or money
orders accepted. Please send me the PlayNet Software, user
manual, and 90 minutes of free on-line time.

| Please print.
l Name.

I Address

I City

I Phone.

| Check one:
| card #

State. Zip

[ MasterCard [ Visa

Expiration date

I Signature

*Commodore 64 and VICMODEM are trademarks of Commodore Business Machines Inc.




usical instruments have no
time to get dusty if their

owners are even casual musi-
cians. Mastering an instrument
takes more than understanding
theory and learning to read mu-
sic, Training your lips to play a
note on a trombone, or your fin-
gers to strum a guitar chord, re-
quires a lot of physical ability
and daily practice. And to do
those things well can take years.

Small wonder, then, that so
many people quit. “And once
someone uses an instrument
and can't get it right, there is a
stigma. They won’t pick it up
again,”” says Moulton. To make
music accessible to those peo-
ple, “You've got to provide
something that is both a lot of
fun and entertaining and jumps
all those hurdles that everyone
thought was associated with
learning music in the first place.

“The computer can jump
the hurdles, like calculators
helped kids learn their times ta-
bles. Teachers were afraid that
they wouldn’t learn them as
well, but studies showed that
those kids learned faster. Not
that the computer should take
the place of learning those
skills, but it helps people not get
discouraged, people who love
music and have an ear for music
and can hum a tune or whistle.”

Waveform created the
Colortone Keyboard ($79.95) to
help jump those hurdles. It's a
~ touch-sensitive membrane key-
board with 25 piano-like keys
(two octaves), a touch strip that
performs as a musical harp, and

Sequential Circuits’

keyboard for
the 64.

14 function keys. Using the ac-
companying software, the func-
tion keys allow the user to
choose from eight different in-
strument sounds (by touching
the desired note on the key-
board or any spot on the harp)
to play along with any of the 12
songs included.

A musical staff displaying
the composition’s notes scrolls
by on the screen as the song
plays. At the same time, a piano
graphic shows which notes the
user is playing. If the user wants
to compose a tune, the back-
ground song can be turned off.
Everything can be saved for
later playback.

“When you sit down to
play Pacman, at the lowest level
you won't get shot out of the
sky right away,” says Moulton.
“You have a little bit of
a cushion, though
you may not win
the first time.”

The same
should be true
with musical
instruments, he
believes. You
shouldn’t get
shot out of the
sky. “People are
pretty shy about
doing things that
allow them
to express

—

YeOCUeNUidAL CGIRCUC

themselves, whether it’s sports or
something like music. People just
want to know if they have tal-
ent. This way, if they do, they
can get encouraged right away.
And if they're inspired, they’ll
go on and learn more.”

For more advanced music
applications, the Colortone Key-
board can also be used in con-
junction with the Musicalc
series, Waveform’s well re-
garded music software.

hink for a minute. Can you

hum the tune Commodore
uses in its television ads? A lot
of their advertisements stress
the music capabilities of the
Commodore 64, and well they
might: The SID chip is still the
most sophisticated sound chip
available on any home

computer, largely

-




When we introduced Pitstop,
we created action in the pits.
Now, with PITSTOP II, EPYX
introduces true competitive auto
racing, both on the track and in
the pits. Auto racing is not a one
man sport. With PITSTOP II,
you can now experience the thrill
of speed and competition as you battle your opponent in
a race against the clock. Now, more than ever, the strategy
of when you make a pit stop and your pit crew’s speed
and performance, combined with your skill on the track,
will determine the winner.
A split screen shows you your position and that of your

opponent, a digital clock displays time and a lap
counter gives you your race position as you race
against each other in pursuit of the checkered flag.
You can also play against the computer or take a
few practice laps as you prepare for the real head-
to-head competition. Step up to PITSTOP Il because
auto racing is not a solo sport.

One or two players: joystick controlled; disk or cassette.

S EPYX.

Strategy Games for the Action-Game Player
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Sight & Sound’s 3001: A Sound
Odyssey is a complete tutorial on
musical synthesis.

Passport’s MacMusic uses a
Macintosh-style screen display to
make composition simple.

DesignWare has introduced the first
package in its Music Teacher series.
The Notable Phantom teaches chil-
dren to recognize notes on a musical
staff and match them with the corect
note on a 1'% octave plastic keyboard
overlay. Above is one of the package’s
three games. If the correct note is
played in time, it turns into a bat and
flaps its way back into the bat cage.
A songbook containing 20 familiar
tunes is included. (Suggested retail for
keyboard and software is $49.95.)
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due to its three-voice, nine-
octave range and its indepen-
dently programmable features.
What the commercials don't tell
you is that you'll have to learn a
couple dozen POKEs just to get
a single note. The appeal of the
new musical software is that it
takes care of all the POKEs,
freeing the computer owner
from the petty programming
details.

“A lot of Commodore own-
ers were influenced to buy be-
cause of its musical
capabilities,” says Chris Albano,
vice-president of marketing at
Passport Designs, another com-
pany producing music software
and hardware for the Commo-
dore 64. “Our main goal is to
bring as many musicians and
non-musicians into using their
Commodore for music as
possible.”

Passport is perhaps best
known as the first company to
ship MIDI (Multiple Instrument
Digital Interface) software.
MID], fast becoming an industry
standard, allows synthesizers
and drum machines to be
hooked up to each other and to
personal computers. It's still pri-
marily for a professional market
because of the cost of the key-
boards, though Passport manu-
factures interface cards for the
Commodore 64 and Apple II.

For non-musicians, Passport
has designed MacMusic ($49.95),
its first consumer product.
MacMusic features a Macintosh-
style user interface, which fea-
tures easy-to-use pull-down
menus and icons. Using a joy-
stick, you “draw” melodies on
the screen and shape your own
compositions, or modify popular
pre-programmed tunes.

“It's a much easier way to
look at music,” says Albano.
“Pitch goes up when the line on
the screen goes up, and notes
hold longer because they last
longer on the screen.”

If you want to be a good
composer, however, you'll still
have to study. “More than any-

thing, programs like this make
music easy to create,”” says
Albano. “Music theory won't
change. Digital technology just
allows people to have easier
access.

Computer Hitware ($19.95)
is the first result of Passport’s
joint venture with Hal Leonard
Publishing Corporation. Each
disk in the series contains songs
from groups like Duran Duran,
The Police, and Bruce Spring-
steen. And you can do more
than just sing along: You can
create your own rock video by
rearranging the screen graphics.

“As the technology in-
creases, you can see the whole
video and audio thing becoming
one medium,” says Albano.
“Someone will be able to sit
down with a synthesizer and a
video machine and create a
piece by themselves. That's
much more of a multimedia
event than watching four guys
from London play guitars. The
audience is going to become
much more sophisticated—their
eyes and ears will demand much
more complex stimulation.”

“Up until a year ago, there
really wasn’t any good music
software for the Commodore
64,” says Joe Billings, vice-
president for marketing and
sales at Sight & Sound Music
Software. A 20-year-old music
publishing company, Sight &
Sound decided to start publish-
ing music software about two
years ago.

“We saw music being a
new application for computers,”
says Billings. “I'll be honest
with you: I'm a 30-year-old guy
and I play games on my com-
puter at home.”

Billings believes that most
people buy computers and then
wonder what they can do with
them. “We're hoping they can
say, ‘Oh! It’s also an incredible
musical instrument.” "’

The problem with some
music software, he says, is that
you're using the computer key-
board instead of a regular piano



SCRABBLE. '

THE COMPUTER VERSION.
[P TNEBRANST YOUR COMPOTER.

Now, through the magic of  score on each word. There are four different levels
your computer you can play of difficulty and, of course, there are double and triple
SCRABBLE® even when you letter and word scores. There's even a “hint” option
don't have a human opponent  when you're having problems. Now, you 100 million
handy. SCRABBLE; the SCRABBLE? players have a new challenge: Are you good
computer version, pits you enough to beat your computer?

. B (and up to two other players) One to three players. Keyboard-controlled disc or
against the computer in the most popular word game cassette.
of all time. The computer program provides you and your
computer-controlled opponent with seven letters, and

Marketed and Distributed by

the contest is on. The program displays the board status, P
T /
tracks the score, and deals out new letters. You and ; pm.
your computer-controlled opponent try to maximize your /) COMAUTER SOFTWARE




Plug Melodian’s three-octave keyboard into your 64 and you can reproduce up to 16 instrumental sounds.

keyboard, so you don’t neces-
sarily hit the key corresponding
to the note you want to play.
“That doesn’t teach you music.
Once you have a keyboard, you
turn the computer into a legiti-
mate musical instrument.”

To that end, Sight & Sound
has released the Incredible Musi-
cal Keyboard ($49.95), a package
which includes a two-octave
plastic keyboard overlay that fits
over the top of the Commodore
64’s keys, plus software which
lets you perform a variety of
musical options. Pressing one of
the piano-like keys activates the
computer key beneath it.

Sight & Sound enlisted jazz
guitarist Ryo Kawasaki, among
others, to help design software
for the IMK. This software se-
ries, ranging in price from
$29.95 to $49.95, includes the
Kawasaki Synthesizer, which
transforms your Commodore 64
into a programmable synthe-
sizer and sound processor; the
Kawasaki Rhythm Rocker, which
creates space sounds and high-
resolution graphics to the beat
of electronic rhythms; the Music
Processor, which lets you create,
edit, record, and play your own
musical compositions; and their
latest, 3001: A Sound Odyssey, a
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complete music tutorial. Their
new Music Video Kit lets you
create your own music videos.
(See a review of the Sight &
Sound music software elsewhere
in this issue.)

“The problem we have now
is that the technology is there
on the very high end—expen-
sive synthesizers that you can
hook up to your personal com-
puter—but you need a $500 in-
terface and drum machine,”
says Billings. “On the low end,
you have some excellent
software.

“The next step is really go-
ing to be the person who comes
out with a sound source or a pe-
ripheral keyboard with electron-
ics to expand voicing capability.
The price is going to have to be
around $200. Once that hap-
pens, it’s like adding a printer,
it’s like adding a disk drive, it’s
like adding a monitor.”” Both
Passport and another music
company, Sequential Circuits,
are expected to have relatively
inexpensive keyboards available
for the Commodore 64 by the
time you read this.

In the next two or three
years, Chris Albano believes,
the sounds in personal comput-
ers themselves are going to be

phenomenal—real violins, real
trumpets, real voices. “They're
bringing the sounds onto very
small chips, digitally recorded.
It's only a matter of time before
these computers have tremen-
dous sound capability, and
that’s when you're going to see
music software really expand in
terms of what it can do.”

Passport Music Software
625 Miramontes St.

Half Moon Bay, CA 94019
(415) 726-0280

Sequential Circuits, Inc.
3051 N. 1st St.

San Jose, CA 95134
(408) 946-5240

Sight & Sound Software, Inc.
3200 S. 166th St.

New Berlin, WI 53151

(414) 784-5850

Waveform Corporation
1912 Bonita Way
Berkeley, CA 94704
(415) 841-9866

Melodian, Inc.

115 Broadway

Suite 1202

New York, NY 10006
(212) 406-5163

DesignWare

185 Berry St.

San Francisco, CA 94107

(415) 546-1866 @



TIRED OF WAITING FOREVER
FOR YOUR PROGRAMS TO LOAD?
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CARTRIDGE FROM EP“. beginning. You can copy a single file, copy the whole

NEERA e  disk, send disk commands, and even list directories
You're tired Oljd\'v‘?;tmg forever for your Commndg}'ehfﬂ without erasing programs stored in memory.
programs to load. But it's no use glaring at your disk : 2 s i v
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slow — a lumbering hippo. You need the FAST LOAD CARTRIDGE works with most programs, even copy
CARTRIDGE from EPYX. FAST LOAD transforms protected ones, including the most popular computer
your Commodore 64 disk drive from a lumbering hippo 83mes. 2
into a leaping gazelle. With FAST LOAD, programs ['he FAST LOAD CARTRIDGE from Epyx. Easy

that once took minutes to load are booted up in a matter 1o insert, easy to use and five times faster. So why

SE seconds, waste time waiting for your disks to load?

FAST LOAD can load, save and copy your disks five ~ Speed them up with FAST LOAD!
times faster than normal. It plugs into the cartridge port



Ryo Kawasaki,
‘The Designer Behind
The Kawasaki Synthesizer

And

The Kawasaki Rhythm Rocker
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Sharon Darling, Research Assistant

yo Kawasaki stood in a
Manhattan computer
store two years ago and
had to argue with a
salesman about buying a-Com-
modore 64. Yes, he said, I'm
sure. That’s the computer |
want.

What the salesman couldn’t
know as he talked to the slen-
der Japanese-born jazz musician
with the physics degree and 13
albums to his credit, was that
Kawasaki had a vision. “I was
interested in introducing what a
synthesizer could do to the
mass of non-musicians, so they
would understand and enjoy
synthesized music.”

And what better computer
to achieve that than the inex-
pensive Commodore 64 with its
remarkable Sound Interface De-
vice (SID) chip? Three months
after buying his 64, Kawasaki
emerged with his first program-
ming effort—The Composer.
That original concept has now
been expanded and refined into

two music packages for the 64,
the Kawasaki Synthesizer and the
Kawasaki Rhythm Rocker, part of
a series of integrated music pro-
grams marketed by Sight and
Sound Music Software, Inc.

Understanding and enjoy-
ing music through a computer
symbolizes for Kawasaki the un-
derlying Japanese interpretation
of music itself. “In Japanese, the
music is done by two letters—
one is the sound, and the sec-
ond is the joy, or pleasure. It is
two characters, so a joy and a
pleasure of the sound is music.
Music is not like notating a note
or writing a score—that comes
later. First you have to enjoy the
sound, and that was my interest
in the Commodore 64,” he says.

Kawasaki saw the 64 as a
good tool to bring music to the
masses because of its pro-
grammable filter as well as the
SID chip. “To me, the filter is
the most important thing in
making synthesized sound,” he
adds.



he Rhythm Rocker and Kawa-

saki Synthesizer were de-
signed to be easy enough for
children ages six and up to op-
erate. But the programs offer
enough depth, variety, and flex-
ibility to challenge and delight
adults no matter what their mu-
sical backgrounds. With the Ka-
wasaki Synthesizer, which comes

Ryo Kawasaki

on two disks, users have two se-
quences from which to choose—
the performer and the composer.
In the performer section,
you can choose from eight dif-
ferent screens, allowing you to
see a demonstration of songs
written with the synthesizer;
special keyboard effects, such as
glissandos, vibratos, and slides;
and a visit to “Kawasaki’s Space

Dance Theater,” where the star
performers, the Kicker Brothers,
kick-box in time to the music.

In the keyboard mode, users
can choose from 21 different
sounds, ranging from organ, pi-
ano, and trumpet, to more ex-
otic ones, such as space travel,
outer space, waves, gun shots,

or mystery sound. By pressing
another key, the waveform and
octave can be changed to create
more than 500 different sounds.
Pressing B adds a bass and
rhythm line to your
composition.

The sounds are accompa-
nied by graphics—keys on the
screen change color to represent
different notes being played,

L
»

A
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while cartoon characters tap
their feet in time to the music.
(For more detailed information,
see the review elsewhere in this
issue.)

The composer sequence has
four different screens, and
three-track recording capabili-
ties. A sound editor can be used
also to create an unlimited num-
ber of instrument sounds and
special effects.

With the Rhythm Rocker,
you have a choice of electronic
percussion, bass, and synthe-
sizer sounds. Melodies can be
played and recorded over pre-
programmed bass and rhythm
patterns, and compositions can
be complemented with high-
resolution graphics.

The demonstration mode
offers stunning geometric graph-
ics, as well as a graphic inter-
pretation of a keyboard, with
keys flashing on and off the

screen as notes are played.
?J Both the Rhythm Rocker,
1 which retails for $39.95,
and the Kawasaki Syn-
thesizer, which has a
suggested retail price of
$49.95, can be used in con-
junction with Sight & Sound’s
Incredible Musical Keyboard,
an add-on overlay for the
computer.

-
L

t took Kawasaki about four

months to come up with the
prototype of his two programs.
He started out programming in
BASIC, but found it too slow for
what he wanted to accomplish,
so he switched to machine lan-
guage. “Machine language is
much easier than BASIC be-
cause I have been involved with
electronics and hardware all my
life, and it’s just much easier to
understand and to change, to
transfer and to enhance,” Kawa-
saki says.

That was his first encounter
with computer programming.
He demonstrated the prototype
at a computer store in New
York, and the owners liked it
enough to start selling it. Within
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two weeks, about 30 copies
were sold, he recalls, “So I said
‘Oh, maybe I can do something
with it." I started rewriting it,
and I finished it in about July or
August of 1983.”

However, he didn’t have as
much luck with his second ver-
sion of Composer. “’I was looking
for different people to sell the
program, but everybody was
more interested in a word pro-
cessor or games, and they didn't
have as much understanding of
music programs at the time,” he
says.

A trip to an exhibition in
Japan in the fall of 1983 led him
to the people from Sight &
Sound, who liked what they
heard. They asked him to write
a simpler version of the com-
poser, which turned into the
synthesizer. In March 1984, he
started work on the Rhythm
Rocker, finishing it in June.

The design of the programs
harks back to Kawasaki’s youth,
when he first became interested
in music. “I wasn’t interested
because [I was exposed to] Stra-
vinsky or Mozart or Beetho-
ven—I was interested because |
had one of those toy pianos
with a songbook, and the black
keys were only painted on. I
didn’t even know what all those
things stood for.” He just
wanted to see what different
kinds of sounds he could elicit
from his one-octave range toy,
he remembers.

“That kind of experience
got me into music,” he recalls.
“So my focus with the synthe-
sizer is to get down to that
level—so non-musical that even
little people [children] can just
play and express themselves,
and you don't have to know
anything—just enjoy the graph-
ics and press some characters.”

Most of the functions on his
programs can be accessed by
pressing only one key, to make
operation even simpler, and to
get down to the main purpose
of the programs: to make music.

But the programs’ simplicity
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doesn’t mean serious musicians
can’t benefit from the programs,
says Kawasaki. “I'm a very seri-
ous musician, and I've been into
electronics and synthesizers for
a long time, and somebody else
like that wouldn’t mind having

My mother
wanted me to
take piano
lessons, but I
never wanted to,
because that is
something you
have to learn,
like you have
to learn to type,
and to me, that
has nothing to
do with music.

this program. I wouldn’t expect
how much they could seriously
use it, but it would be some-
thing they could have.” He has
used his Commodore 64 on some
of his albums, and in some of
his concerts, especially to create
sound effects.

Learning music with a com-
puter might be more inter-
esting to a child because it takes

away one of the more frustrat-
ing elements of learning a tradi-
tional instrument, such as a
piano or trumpet—tedious prac-
tice sessions just to learn notes
and basic patterns. To Kawasaki,
the main point of playing a mu-
sical instrument should be to ex-
press something you feel inside.
“When I started playing [as
a child], I played the ukelele or
the harmonica or recorder or toy
flute—something very simple—
but at least you can express
something. If you feel limita-
tions, then it’s time to go to
something a little more sophisti-
cated or complicated. When you
start that though, what happens
is it gets very boring, to me. My
mother wanted me to take pi-
ano lessons, but I never wanted
to, because that is something
you have to learn, like you have
to learn to type, and to me, that
has nothing to do with music.”
Just hitting the keys over
and over until the chords and
notes are learned is fine, Kawa-
saki says, “if you want to be-
come a great instrumentalist.
But if you want to be a com-
poser, or want to express some-
thing in you through the music,
that’s not really necessary.”
Kawasaki believes a com-
puter could never completely re-
place a live musician, but he
does feel there are definite
applications for a non-human
instrumentalist. “‘Session music,
like for (commercial) jingles, or
non-creative music, as I call it—
that could be completely re-
placed by a computer. I've done
a lot of jingle sessions, and they
don’t need you, they just need
your skill,” he says.
However, he adds, “there is
a creative and expressive music
that should always have the art-
ist.”” When he uses rhythm ma-
chines or synthesizers, he says,
“I would rather program them
to do something a human being
could never do—I would ap-
proach it as a new instrument, a
new discovery, rather than try-
ing to play something a human



GREAT NEWS FOR
OWNERS OF COMMODORE,
APPLE, & ATARI COMPUTERS!

Most printers don't work with
Commodore or Atari. And to get
one that does, costs too much.
That's why the engineers at Blue
Chip designed a new personal
printer called the M120/10. If
you own a computer read on:

Of the ten high speed dot matrix
printers most often used with
Commodore, Apple, and Atari, none
is less expensive than the Blue
Chip M120/10. Or more powerful.
Fully equipped, it's about $50 less
expensive than a comparable, yet
much slower Commodore printer.
And in the vicinity of $300 less than
an Epson* set-up to work with a
Commodore.

Despite its low price, the Blue Chip
M120/10 is not a stripped down,
bargain basement printer.

In fact, when you judge it by the
same stringent standards computer

professionals use—by weighing total

performance against cost—it's
difficult to find a printer that com-
pares to the Blue Chip M120/10.

Top speed with a Blue Chip M120/10
is 120 characters per second. To beat
that in any other make of printer, you
have to spend about $400 more.

Special print modes on an M120/10
include graphics; condensed, bold-
faced and expanded characters; as
well as superscripts and subscripts,
and near letter quality characters,
And to beat that in any other make
of printer you have to spend nearly
$300 more.

And since it also has the IBM-PC*,
Apple MacIntosh* and IIC*, Serial,
and Centronics interfaces®’, you can
use the Blue Chip M120/10 with just
about any computer you may
eventually own.

BLUECHIPG !
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2 West Alameda Drive/Tempe, Arizona 85282/(602) 9‘)] ‘1&'&3

*Commedore i a registered trademark of Commuodore Busimess

Machines Corp
Epmon 15 a registered trademark of Epson Amenca, i

1HM 15 registered trademark of Intemational Business Machines Comp.

Apple is o regstered trademark of Apple Computer Ine
*Replacement interfaces sold separately.

>

The Blue Chip Personal Printer costs
a lot less than anything similar...
without compromise in quality.
Highly powerful and relentlessly
practical.

See one today. Blue Chip printers
are available at Best Products,
LaBelle's, Jafco, Dolgin's, Miller Sales,
Rogers, Great Western catalog show-
rooms, and other fine stores. Or call
(800) 556-1234 Ext. 540. In California,
call (800) 441-2345, Ext. 540, for
more information and name of your
closest Blue Chip dealer.




being could play, because a hu-
man being has a certain quality,
and a computer has a certain
quality.”

T he jazz music he performs,
both solo and with his band,
Golden Dragon, is perhaps the
hardest form to replace with
synthesized music, since much
of the final outcome depends on
improvisation and interaction
between the members of the
band, Kawasaki says. Compos-
ing for popular songs adapts"
more easily to synthesizers and
computers, he adds, because
“anything that can be done in
written music can be very easily
adapted to computer music, but
if something is not in that area,
like in jazz, it still requires a lot
of human qualities.”

Kawasaki approaches soft-
ware writing the same way he
approaches music—as a com-
poser. “It is almost exactly as

when [ compose music and
when I perform instruments,”
he says. “I have some artistic
goal I want to achieve while I
am developing the software.
What ‘artistic’ means, to me, is
it has some feeling in the

‘presentation of yourself, which

communicates with other peo-
ple’s feelings, and that’s a pri-
mary connection between the
programmer and the people.”
That feeling, he hopes, will in-
spire creative energy among us-
ers of his programs.

Kawasaki is currently work-
ing on another program for the
64, a score writer. However, he
says he doesn’t know if he will
finish it or not. For the past two
years, he has been devoting his
time to the computer, and he
says he’d like to get back to re-
cording albums and doing con-
certs. “I've been making music
for 20 years, and I've only been
computing two years, so |

would like to get back to music,
and take a little rest from the
computer until some new hard-
ware comes out,” he says.

His inspiration comes ““from
seeing some new toy. I don’t get
inspired because I like program-
ming. I see a new toy, and | see
how far I can go with this little
toy, and that occupies me for a
couple of years, and I do some-
thing, and then I wait until
something else comes up.”

Besides computers, any-
thing scientific and creative in-
terests Kawasaki, who came to
the United States in 1973. The
36-year-old Tokyo native, who
makes his home in an artists’
building in New York City,
opted for a career in music
rather than physics because “I
found it [physics] a little quiet,
underground kind of thing. I
like to be a little more flashy—I
like to go out in front of people
and express myself.” @
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SIMPLE ANSWERS

_TOM R. HALFHILL, EDITOR

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

Q.. Could you tell me which computer
monitors are compatible with the Commodore
64? I intend to use my computer for word
processing in 80 columns, but still would like
the monitor to also display the standard 40 col-
umns. I know a monochrome monitor is
needed to display 80 columns of text clearly,
but does an 80-column monitor also display 40
columns? And does a green-screen monitor
work with the color Commodore 647 I need
some type of monitor to reduce eyestrain.

A. Generally speaking, any monochrome or
color monitor with standard composite input
should work with your Commodore 64 (or nearly
any computer, for that matter). All you'll need is
the proper cable to connect the monitor to the
computer. If necessary, you can make your own
cable without too much trouble.

The number of columns displayed on a
screen—that is, the number of characters in a
horizontal line—is determined by the computer,
not by the monitor. A Commodore 64 normally
displays 40 columns by 25 lines. It will always
display 40 columns by 25 lines, whether it’s
plugged into an ordinary TV set, a composite
color monitor, or an 80-column monochrome
monitor. When you see a monitor advertised as
an ““80-column monitor,” it doesn’t mean that’s
all you need to convert your display to 80 col-
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umns. It simply means the monitor is capable of
clearly resolving 80 columns. You still have to
equip your computer with an 80-column video
converter or run a special program (such as
“Screen 80,"” COMPUTE!'s GAZETTE, September
1984).

Many people prefer 80-column screens for
extended word processing and programming. For
one thing, the screen displays twice as much
information. And for word processing, an 80-
column screen more closely resembles a sheet of
paper in a typewriter, making it easier for you to
envision how the document will appear when
printed out. Some word processing programs
have print-preview features which let you view
the text on screen exactly as it will be printed on
paper, so you can format subheadings, footnotes,
running headers and footers, page breaks, out-
lines, and so on. When formatting isn’t too im-
portant, 40-column displays can be perfectly
adequate.

Unless your computer has a direct-drive
video RGB (Red-Green-Blue) output—and Com-
modore computers do not—you’ll most likely
need a monochrome monitor to make 80-column
displays easily readable without eyestrain. When
a 64 is plugged into the rear connections of a
Commodore 1701/1702 monitor, 80-column dis-
plays are acceptable, but not optimum. There are
two ways to improve an 80-column display on a
1701/1702: Use the three rear connectors rather
than the two front ones, and unplug the color
signal (the one labeled Chroma). For long ses-
sions of programming or word processing, you
may want to buy a monochrome monitor as a
second display device. Fortunately, prices of
these monitors have declined sharply in recent
years. They cost about $69 to $150.



Three display colors are available: ordinary
black and white, green, and amber. Each has its
advocates. Green is the most popular, but amber
has gained ground recently. One study indicated
that green was preferred for dimly lit rooms (as
you might find at home) and amber for brightly
lighted offices. Largely, though, it’s a matter of
personal preference. If possible, try all three
before you buy.

The 16 colors on a 64 are a mixture of chro-
minance (color) and luminance (brightness).
There are only four different luminance levels,
which means you can choose four shades of
green, or amber, for text and background colors.

Some monitors have a 40/80-column switch
to adjust the width of the display so characters
will appear properly proportioned in either
mode. Others have a horizontal-width knob
which does the same thing.

Most monochrome monitors have a standard
phono jack (RCA jack) for composite video input.
Since the Commodore 64 video output is a DIN
jack, you'll need a cable to connect the two. The
“octopus cable” that comes with Commodore
1702 monitors works fine—plug the luminance
output into the monochrome monitor. You can
also buy these cables at Commodore dealers and
some video supply stores. Some octopus cables
have five-pin DIN plugs, while others have
eight-pin DINs. Newer Commodore 64s have
eight-pin jacks, but the five-pin cables work with
both older and newer 64s. If you aren’t sure
which phono plug on the octopus cable is the lu-
minance output, experiment by plugging them
into the monitor input one at a time until a read-
able display appears (you can’t hurt anything by
making a mistake).

If you can’t find an octopus cable, it’s not
too hard to make a cable yourself. Five-pin DIN
plugs and shielded cables are readily available at
electronics parts supply stores such as Radio
Shack. Refer to the video output pin map in the
Commodore 64 Programmer’s Reference Guide. Sol-
der one end of the cable to the ground and lumi-
nance pins of the DIN plug, and the other end to
the ground and positive contacts of the connector
which fits your monitor. Be sure not to create a
short-circuit by splashing solder across any two
contacts, and keep the video cable as short as
possible. If you can’t solder very well or aren’t
sure about which pins to hook up, pay a little ex-
tra to have the cable made for you by an expert
at a computer or video shop.

Q.- In the October issue there was again a
question regarding which element of a system
to turn on first. I have one further question
that has not been answered. Is there any prob-
lem in having all components hooked up to a

power strip and turned on at the same time? I
live in an area where power surges and spikes
are rare, so a protector is not necessary. So far I
have used my Commodore 64, 1541, and mon-
itor in this fashion with no apparent problems.

A- We thought we’d covered all possible
bases on this question in the August and October
columns, but we forgot about the power strips.

There’s usually no problem with turning on
a whole computer system in this fashion, even
though the sudden draw of current creates a tiny
power surge each time you do it. Some electronic
devices have built-in buffer circuits to protect
their delicate circuitry from power-on surges.
When you leave the power switches on and con-
trol them from a power strip, you could be
negating this feature. But since most home com-
puter systems don’t draw much current anyway,
the small surge is usually nothing to worry
about.

To be absolutely safe, you could separately
switch on the device which draws the most
power (i.e., the monitor or TV). However, we've
never heard of any damage resulting from
switching on an entire system with a power strip.
If there are any isolated cases to the contrary,
we’ll be sure to hear about them. (

1541 DISK DRIVE
ALIGNMENT PROGRAM

Finally, a complete disk drive alignment program! No special
equipment needed! A two disk (program and calibration) pro-
gram allows anyone with average mechanical skills to properly
align the 1541 disk drive. Complete Instruction manual. Don't
be fooled by cheap imitations! This is the alignment program
that works! See the review in the October issue of the Gazette.

$44.95 + $2.50 shipping (U.S.)

PROGRAM PROTECTION MANUAL

FOR THE C - 64 2ND EDITION
$29.95 + $2.50 shipping (U.S.)

PROGRAM PROTECTION MANUAL

VOLUME 2
COMING SOON

PROGRAM PROTECTION NEWSLETTER
A monthly newsletter covering the latest advances in program protec-
tion. This will be a complete HOW' and “‘WHY" approach to individual
program protection schemes.
$35.00 per year post paid in the U.S.

OMNICLONE (C - 64 VERSION)

At last — a copy program that will not only copy the disk but is also
unprotected and documented. This will copy the disk and automatically
place errors 20, 21, 22, 23, 27 and 29 on the destination disk. Three
passes, three minutes. The source code is included on disk and printed
out. Learn about half tracking, high speed data transfer and much
. . plus updates included in the newsletter.

$35.00 + $2.50 shipping (U.S.)

C. S. M. SOFTWARE

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

VISA AND MASTER CARDS ACCEPTED
DEALER INQUIRIES INVITED

more .
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Michael S. Tomczyk

Magic

Beginning Computer Math

Some people think computer math is hard just
because it involves numbers. They're wrong,.
Math is easier to understand when you use a
computer.

For example, some teachers still think stu-
dents have to be a certain age to learn algebra—
nonsense! Every time you use a variable in a
computer program, you're using a type of al-
gebra. If a child can use variables in BASIC
programming, then he or she is already applying
the principles of algebra.

But why do we say computer math is easy?
BASIC contains a whole set of built-in math
functions you can use to solve all sorts of prob-
lems, from simple addition to trigonometry.
That’s what makes computer math so easy. In
this lesson, we’'ll skip the “trig”” and focus on the
most common BASIC math functions.

Our examples are designed for non-math
people and you should enjoy them even if you're
not a math whiz. All of our programs work with
the VIC-20, Commodore 64, Commodore 16, and
Plus/4.

Using PRINT To Display
Numbers

The first thing you should know is that most
calculations work with the PRINT command.
Type this line and press the RETURN key:

PRINT 1985
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The computer PRINTs the number on your
screen. We can use the PRINT command to cal-
culate, too, like this;

PRINT 1985+1

When you place a calculation or formula after
the PRINT command, the computer automati-
cally does the calculation and displays the an-
swer (in this case, 1986).

Notice that number values are always
PRINTed without quotation marks. Putting the

; : RN number outside
quotation marks
tells the com-
puter that the
number is a
value and can
be used in cal-
culations.

Putting a
number inside
quotation marks
tells the compu-
ter that number

: : ST is part of a mes-
sage and cannot be used as a value in calculations.

Type these two lines and press RETURN
after each line to see the difference (the first use
is a calculation, the second use is a message):

PRINT 2+2
PRINT”2+2"

If you want to combine a number value or
calculation with a word message, the number
value or calculation has to go outside quotation
marks and the message goes inside quotation
marks, like this:

PRINT“THIS IS THE YEAR"1985"1"

In this example, the entire message goes on the
same PRINT line. The message begins inside
quotes, then we put the number outside quotes,
then we go back inside quotes at the end to dis-
play the exclamation mark (!). Notice that the
computer lets us go in and out of quotes on the
same PRINT line.



To teach your child to spell, we had
to design software that talks.

Cave of the Word Wizard.”A unique way word correctly, but each time you are wrong he will
to develop spelling skills using human draw energy from your light. When your flashlight

speech and arcade action. e out SL .
Software that tries to teach spelling by jumbled will b%y 4 FLasWLIONT Locatow | saxvatos |
letters isn't a very good teacher. The software has doomed to | sau g
to talk. Now it does. Only on Cave of the Word Wizard ~ ngm through
from Timeworks. the cave in
The Wizard talks like a human being, not like darkness
a robot. This fascinating character thrusts you into an - t5rever
intriguing adventure as he teaches spelling in the Dhring
most effective way possible on a computer. your search

You have wandered into a mys-
terious cave, and the entrance
has been sealed behind you.
Suddenly the Word Wizard
appears and informs you
that in order to leave
his cave you
must find four
magic Crys- 4
tals which &
have the
power N
neededto
open the
cave entrance.
You have only a
flashlight to help
you find your way
through the cave, and
your batteries are run-
ning low.

The Wizard is a funny old
fellow who causes lots of mischief
for anyone who enters his cave. He
will appear often and ask you to spell a
word—you will actually hear the old Wizard's
voicel—and you cannot continue your search
until you spell the word correctly.

The Wizard will use his magic powers to

replenish the energy in your flashlight if you spell the

confronted

you will be

with spiders, rocks, snakes, and other
dangerous obstacles that will make your
quest for freedom even more
challenging.

This state-of-the-art educa-
tional program includes 500
spoken words in 10 spell-
ing skill levels and
makes full use of the
sound capabilities
of your com-
puter. The
Wizard will
talk to you
P in clear
& human
speech. No
additional hard-
PP ware is needed
" for your computer

system.

Only Timeworks offers
W Cave of the Word Wizard.
[ Now at your favorite dealer. Or

" contact Timeworks, Inc., 405 Lake
Cook Road, Deerfield, IL 60015.

Phone: 312-948-9200.
Available for Commodore 64*

i

e To You!

\ ThisW]

® Actuall

Timeworks Programs:

% Evelyn Wood Dynamic Reader ® Dungeons of Algebra
Dragons M Spellbound B Computer Education Kits

B Robbers of the Lost Tomb ® Wall Street ® Star Battle
M Presidential Campaign M Money Manager # Electronic
Checkbook & Data Manager # Word Writer

©1984 Timeworks, Inc. All rights reserved. Software Speech by Electronic Speech Systems
©11984. * Registered trademark of Commodore Computer Systems



REM. You can PRINT numbers, calculations,
and answers to math problems directly on your
printer instead of the screen. For example, if you
wanted to PRINT your number with your printer,
you would type:

OPEN 4,4: CMD 4: PRINT 1984: CLOSE 4

Using Your Computer As A
Simple Calculator

Let’s try some calculations. Computer math is the
same as the math you learn in school or use at
home or in business—with a few small dif-
ferences that we’ll point out as we go along.

To use your computer in direct (or immediate)
mode as a calculator, just type in the calculation
you want to print and press RETURN. Presto—
your computer automatically gives you the an-
swer. Here’s how it works:

To add several numbers, use the PRINT
statement followed by the numbers you want to
add, as in these examples:

PRINT 5001484
PRINT 1+2+3+4+5

PRINT (1+2+3+4+5)
PRINT 5000-25700

The first example adds two numbers and prints
the answer, The second example adds several
numbers (as many as you want) and also prints
the answer. The third example shows that
enclosing the calculation in parentheses gives
you the same answer. The fourth example is es-
pecially important because it shows you that
computers do not use commas in numbers. In or-
dinary math, you might type 5,000 or 25,700, but
in computer math, you leave out the commas
and type 5000 or 25700 without any commas.

Subtraction works just like addition. Here’s
an example:

PRINT 1984—10

If the number being subtracted is larger than the
number you're subtracting it from, the answer
will be a negative number. For example, if the
temperature is 15 degrees and it falls 20 degrees,
what is the temperature?

PRINT 15—20

The answer is minus five degrees (—5). So you
see, you can have both negative and positive
numbers (just like in regular math).

Multiplying numbers on your computer is a
little different from multiplying by hand or with
a pocket calculator because computers use the as-
terisk (*) instead of the times sign (X) to mul-
tiply numbers. This eliminates confusion between
the multiplication sign, the letter X and the X-
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shaped graphics symbol. Here’s an example:
PRINT 5*3

Let's try a real-life example. What if we wanted
to buy a house for $80,000 and the interest rate
on the mortgage was 12 percent? How much in-
terest would you pay? The answer is 12 percent
times $80,000. To show that on your computer,
you'd type the following line:

PRINT .12*80000

Twelve one-hundredths (.12) is the same as 12
percent so .12 times 80,000 gives us our answer,
which is $9,600. Notice we write 80,000 as
80000 and the answer appears as 9600 because
the computer doesn’t use commas.

Computers use the slash (/) sign instead of
the division sign (=) to divide numbers. The
number to the left of the slash is always divided
by the number to the right, like this:

PRINT 15/3

The number 15 divided by 3 is 5. If you divide a
smaller number by a larger number, the result
will be a decimal number, like this:

PRINT 3/15

The answer to this calculation is .2, which is the
same as 2/10, 20/100 or 20 percent. You can
check the answer by multiplying 15 by .2 (the
answer should be 3).

The answers to problems involving fractions
are always given in decimal form by your com-
puter. For example, the answer to 1 times 1/3 is
1/3, but the computer gives the answer in deci-
mal form as .333333333. Try this example:

PRINT 2/3*3/2

This example demonstrates that if you multiply a
fraction times its inverse (opposite) fraction—for

example, multiply 2/3 times 3 /2—the answer is

1. Try a few others (10/1 times 1/10, 14/7 times
7/14).

Sometimes you have to use parentheses to
tell the computer which order to calculate the
numbers. For example, if you want to divide
two-thirds by two-thirds, the answer should be 1
because any number divided by itself equals 1.
Try this example:

PRINT 2/3/2/3
The answer is .111111111 because this calcula-
tion doesn’t say divide 2/3 by 2/3. It says divide
2 by 3, then divide the answer by 2, then divide
that answer by 3—and the result is .111111111.
Try it this way:

PRINT (2/3)/(2/3)

Now the answer is 1 because we used paren-

theses to tell the computer that we want it to
take the number 2/3 and divide it by (/), the
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number 2/3. If you're ever in doubt as to
whether the computer knows which order to cal-
culate, use parentheses to separate the parts of
the formula.

The Order Of Calculation

If you have a long calculation involving many
different math operations, your computer will al-
ways calculate in this order: exponents first, mul-
tiplication and division second, addition and
subtraction last. If there are several math opera-
tions in the same category, it will calculate them
from left to right.

As we've already said, you can make your
computer calculate individual operations sepa-
rately by enclosing them in parentheses. Try
these examples (which all give the same answer):

PRINT (212)/10+14

PRINT ((212)/10)+14
PRINT (((212)/10)+14)

First, the computer performs the exponent opera-
tion by taking 2 to the second power—212); sec-
ond, the computer divides the answer by 10; and
last it adds 14.

REM: Any calculation must contain the same

number of left and right parentheses. If you don't

“balance” the number of parentheses, you'll get an
error when you try to perform the calculation.

You can change the result of a calculation line by
putting parentheses around different parts of the
calculation. Try this:

PRINT 212/(10+14)

Now the computer first takes the exponent of 2
to the power of 2 (which is 4); second, it adds
10+14 (24); and last, it divides 4 by 24.

Calculating With Numeric
Variables

If you read our January column, you know we
made a New Year’s resolution to show you how
variables work—so we’re putting some special
emphasis on numeric variables in our examples
(see the reference chart at the beginning of this
column).

If I tell the computer the variable A now
equals the number 5, the computer now treats
the letter A as if it were a 5—as in this example,
which defines A as 5 and then prints the value
of A:

A=5: PRINT A

A numeric variable can be a letter like A, two let-
ters (like AB), or a letter and a number (like A2).
Numeric variables are used to stand for numbers
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and can be used in many creative ways.

Using a variable to stand for a number lets
you use that number over and over again in vari-
ous calculations,

If we define the variable A as the number 5,
the computer will display the number 5 (the
value of the variable) when we print A. You can
also include variables in calculations and for-
mulas, like this:

A=5: PRINT A: PRINT A+1: PRINT A+2

In this example, we define the variable A as 5,
then we print A, which is the same as saying
print 5. Next, we add 1 to the value of A and
print the result, which is 6, then we add 2 to the
value of A and print the result, which is 8.

Some Practical Examples

Let’s try some simple math problems. For ex-
ample, how could we figure out what price we
can pay for a new home? One way is to see how
much the interest payments would be if we took
out a mortgage. Our bank will give us a mort-
gage at 12 percent interest, so let’s calculate how
much interest we have to pay for houses costing
between $50,000 and $120,000—in $10,000 in-
crements. This may sound a little complicated,
but we can do the whole calculation in two pro-
gram lines, like this:

10 FOR X=50000 TO 120000 STEP 10000

20 PRINT”“INTEREST="X*.12“ON HOUSE
COSTING"”X: NEXT

Type RUN and press RETURN. Impressed?
Computers can make math calculations very
powerful, and fast, too. The first part of the FOR-
NEXT loop tells the computer we're going to de-
fine X as a range of numbers from 50,000 to
120,000. STEP 10000 tells the computer to
“step”” through the range at intervals of 10,000 at
a time. Line 20 displays the INTEREST= part of
the message. Then we go outside quotation
marks to multiply our first house price ($50,000)
times our interest rate (.12), which prints the an-
swer. Then we print the rest of our message “ON
HOUSE COSTING” and the X which at this
point is 50000. The NEXT command tells the
computer to go back and do it all over again—
except this time X will be 60,000—then 70,000
and so on up to 120,000 where the program
automatically stops because 120,000 is the top of
the range defined by the TO part of the loop.
You might note that we're using a 12% annual
interest rate; if you were really planning to buy a
house, you'd have to factor in periodic payments
and the effects of compounding the interest.
Here’s another practical example:
10 PRINT“ENTER A SAVINGS AMOUNT": INPUT S1

20 PRINT”ENTER AN INTEREST RATE": INPUT R1
30 PRINT”FIRST YEAR INTEREST IS:” S1*R1
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The reviewers say that Mig Alley Ace is Great!! A real
breakthrough in interactive simulations that is a “must

for all serious computer users — and it is now available
for the Commodore-64, tool!

“GREAT REVIEWS"
T ek ek — Excellent
Family Computing
Mig Alley Ace excites, stimulates and challenges MicroProse Software ... . did it all with MIG ALLEY ACE
your fighter pilot instincts. It is the first simulator that the GRAPHICS ARE AMAZING!I!
allows you to challenge a friend to one-on-one com-
bat and SHOOT HIM DOWN! Battle another human Y ! Nominated,
pilot, or computer controlled enemies, or, if you
prefer, team up, and go after the enemy together as MIG ALLEY ACE is a must for an
Flight Leader and Wingman!! Roll inverted, Split-S : 2 Y
Loop, Immelman or any maneuver you can, but
don't let the enemy get a good shot on you!
Outstanding action, superb 3-D graphics, and the
deadly realism of 5 actual Korean War air battles

make Mig Alley Ace a perfect addition to your
software library!!

info World — Scott Mace
Best Multi-Player Game of the Year

Electronic Games
.. game fanatic"

Lee Papas, Editor — Analog
Experience the reality of
theseother greatsimulations
formats for both Commodore-64 and Atari
Computers for a suggested retail price of only

Mig Alley Ace is available in disk or cassette
$34.95. Our software is distributed nationally

fromMicroProse:

and available at your local retailer. Call or write
for MC/VISA, Money Order, or C.O.D. orders
Add $2.50 for postage and handling (Int'l add

$4.00 USA), MD residents add ngu sales.tax. ‘
MicroProse Software

NATO
COMMANDER

._el {\;y' 2

S K
10616 Beaver Dam Road, mgonuhcﬂlnq Heart Pounding, Samsational
A Combat from he Accederated Real-Ti Choppe
Hunt Volley, MD 21030 Maomnihcnun:mmmll muszmmﬂ:ﬂ In?t‘:;::muelmltklII
The Action is Simulated — the Excitementis REAL! (301)667-1151 Sovietnvasion! 1 forDorkng Pt



40 PRINT“TOTAL AFTER FIRST YEAR INCLUDING
INTEREST 1S:”S1+(S1*R1)

Line 10 prints the opening prompt message, fol-
lowed by an INPUT statement which defines the
number typed in as variable S1.

Line 20 prints another prompt message with
an INPUT whose variable is defined as R1.

Line 30 prints a message followed by the
first year’s interest earned—the result of mul-
tiplying the variable S1 (savings amount) times
R1 (interest-rate).

Line 40 prints another message followed by
a calculation which shows the total savings plus
interest earned (the total amount you have after
adding the interest you earned). This time the re-
sult is obtained by adding the savings amount to
the interest earned (note the result of the calcula-
tion is automatically printed because it’s still part
of the PRINT statement).

The examples we’ve seen here have hun-
dreds of variations. They're just a beginning. You
can perform all sorts of calculations for use in
school, at home, or in business. Try it. You'll find
it’s easier than you thought.

Next month we’ll continue with our dis-
cussion of computer math and include some ad-
vanced computer math techniques for beginners.

SUPER FORTH 64 +

TOTAL CONTROL OVER YOUR COMMODORE-64"
USING ONLY WORDS
MAKING PROGRAMMING FAST, FUN AND EASY!
MORE THAN JUST A LANGUAGE...
A tomplete, fully-integrated program development system,
Home Use, Fost Games, Graphics, Data Acquisition, Business, Music

Real Time Process Contrel, C

, Rabatics, S

ific, Artificial Intelligence

A Powerful Superset of MVPFORTH/FORTH 79 + Ext. for the beginner or professional
* 20 10 600 x foster than Bosic
® | /4 x the programming fime
® Easy full control of all sound, hi rey,

grophici, color, sprite, plotting ine &
circle

*® Controlloble SPUT-SCREEN Disploy

® Includes interactive interpreter & compiler

® Forth virtuol memaory

® Full cursor Screen Editor

*® Provision lor application program
divtribution without licensing

* FORTH equivalent Kernal Routines

* Conditional Macro Assembler

* Meah all Forth 79 stondardys

* Source wreens provided

* Compatible with the book “Starting Forth”

by Leo Brodie

* Access 1o oll 1/O ports R5232, IEEE,
including memoary & interrupts

® ROMABLE code generator

* MUSIC-EDITOR

® TURTLE GRAPHICS

SUPER FORTH 64" i more

powerlul than meit ether computer languoger!

« SUPERFOATHGA «

LISP
LOGD =

PASCAL
BASIC
FORTRAN
ASSEMBLER

» SPRITE-EDITOR

* Accens oll C-&4 peripheroh including 4040
drive and EPROM Programmer

* Single disk drive bockup utility

® Disk & Cossette bosed. Disk included

* Full disk usage — 680 Sectons

® Supports all Coemmodere file types and
Forth Virtual disk

* Access to 20K RAM underneath ROM
areas

* Vactored kernal words

* TRACE lacility

* DECOMPILER facility

® Full String Handling

* ASCIH error mewoges

* FLOATING POINT MATH SIN/COS & SQRT

* Converiational user defined Commands

® Tutorial exomples provided, in extentive
261 poge cross referenced manual

® INTERRUPT routines provide eaty control
of hordware timers, clarms and devices

® USER Support

SUPER FORTH 64" corpied code

becomer more rompoct thon even ouembly codel

Power of Languages Constructs

A SUPERIOR PRODUCT
in every wayl At a low
price of only

$96

® PARMEC NEMARCH | bmientond 1974

Drawer 1776, Fremont, CA 94538 _,.

Program Functionality

Tahe ur od be poue becel

(415) 651-3160 | ot e

I ——

PARSEC RESEARCH & mdvn ol . |

Commoders 84 & VIC 30 Th of Commadary

l‘ For the 64 or VIC

Alternative to the 1541 Disk Drive! $39 '95
Load or save BK in 30 seconds! It's less expensive than disk and can
even be used as a backup to the flaky 1541!

Yes, the RABBIT is that and much more. Uses the Commodore cassette
deck butloads and saves much, much faster than regular Cormmodore
load/save. Think about it — loads or saves an 8K program in almost 30

seconds, 16Kin 1 minute, etc. That's nearly as fast as the 1541 disk. RABBIT

is on cartridge so it's always there. Also has other useful commands.
Specity tor use on the 64, or on the VIC 20 —

"It was the best purchase for my “Congratulations on your 64

5

Autol oad/

Directory
Cartridge for the 64.

This cartridge has 2 push-butfon switches on it that allow
you to: 1) Load and then automatically run tha first program
on disk, and 2) Display the disk directory - either at the
touch of a button! It may not sound like much but it is abso-
lutely one of the most convenient accessories you can
install on your 64. Housed in an attractive plastic cartridge
complete with easy to install instructions, works with every
software package (including menus and commercial
software) we have tried and it doesn't take away any memory.
Think about it the next time you type: LOAD “*" 8,4 RUN or
LOAD “$",8 LIST. Remember, it's only 5$19.95.

Please for your own protection

computer that | have ever made!” Rabbit. It's a super piece of work”
consider the MAE first before you
buy that other assembler. We've

MAE i
had numerous customers who

THE BEST
FOR LESS!

wasted their money on some cheaper off brand assembler tell us

how much better the MAE Is.

The most powerful Macro AssembleriEditor available for the

Commodore 64 and olther CBMIPET computers, and also for the

ATARI 800/XL and Apple IIE.

MAE includes an Assembler, Editor, Word Processor, Relocating

Loader, and more all for just $59.95.

We could go on and describe the MAE but we thought you would

like to read our customers’' comments. The following are actual

unedited comments from correspondence about the MAE:

“Excellent Development "1 like MAE and wish that you had
Package” it on the Macintosh”

“"Comparesto DEC and INTEL” "It is a superb program.”

dSTEN
“(IIISE
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3239 LindaDr.

Winston-Salem, N.C. 27106

(919) 748-8446
Send for free catalog!

ZlelStar 64
by Eastem House

A Communications Cartridge
for the Commodore 64.
Upload/Download, Status Line, etc. Works with
your Commodore 1600 or 1650 Modem.

Auto-dialing, etc. when used with the new
CBM 1650 Modem.

Cartridge and Manual - $49.95




Forbidden |
Crypt §

Ted Reynolds [

|

You're a leading archaeologist who's hap-
ened on a fabulous treasure. But spiders,
gats, snakes, and ghouls guard the riches.
How long can you survive in the forbidden
crypt? An action game for the VIC, 64,
Plus/4, and 16. A joystick is required.

A local legend, long dismissed as mere myth,
speaks of a great and powerful king who once
ruled this area, While investigating the origins of
this tale, you've discovered a cenotaph covered
with unusual glyphs. They’re difficult to trans-
late, but seem to say something about the king
and guardians and forbidden treasure. Un-
daunted, you open the door and enter. The door
slams shut, leaving you stranded in the crypt.

Survival in “The Forbidden Crypt” is not
easy. Each level contains four rooms into which
you must enter and retrieve a treasure. That's
easy enough, but avoiding the spiders, bats,
snakes, and ghouls—guardians of the treasure—
is not. And the only way to get to the next level
is to claim the treasure from all four rooms.

Thrown Into Action

Game play begins with an overview of the four
rooms, each with two doors, one on the left and
one on the right. Below the playing screen is
Score, Level, and Lives. You're represented by
the red dot on the screen, and you can begin in
any room at any door. Using a joystick (port 2
on the 64, port 1 on the Plus/4 and 16), move
into a room (hint: You’ll have more success if
you enter from the door on the right), and you're
immediately thrown into the action. The screen
changes to a full view of the room you've
entered.
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The treasure is often difficult to get to as the
guardians, four per room, pursue you. Their
touch is deadly. You can defend yourself by aim-
ing the joystick at a guardian and pressing the
fire button. A hit eliminates a guardian. In the 64
version, you have only three shots per room and
the guardians move faster towards you after one
of their companions has been eliminated.

After grabbing the treasure and avoiding the
guardians, head for the exit. You must leave the
door opposite the one you came in (either door
in the VIC version). If you make it, you'll be
back to the four-room overview, and the room
you've just left will contain a mark to indicate
that you've completed it. Sometimes, you'll be
doing well just to escape the room, even without
the treasure. In this case, you'll have to return to
the room and try again. Remember, you can’t get
to the next level until you've found a treasure in
each of the four rooms.

Extra Lives

In the VIC version, you begin with ten lives, and
you cannot earn bonus lives. In the other ver-
sions, you begin with five lives, but get an extra
one for every four levels completed. Also, in the
64, Plus/4, and 16 versions, the guardians speed
up after an extra life is awarded, so the game be-
comes increasingly difficult.

The Forbidden Crypt is not an easy game
beyond the first few rounds. Success will come
with some practice and devising a good strategy.

Special Instructions For The
VIC Version

The VIC version requires at least 8K expansion
memory (16K or 24K will also work). There are
three programs in all. Program 1 changes some
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43334 BRYANT ST.. FREMONT CA 94539 TELEX 4992029

The player has completed two rooms and is about to enter
the one at the upper right (VIC version).

memory pointers to protect the memory used for
redefined characters. In line 130 of Program 1,
the line under the O means you should hold
down the SHIFT key when you type the O (L
SHIFT-O is the abbreviation for LOAD). Tape
users should change the 8 in that line to a 1, as
noted in the REMark in line 140. After typing
Program 1, save it to tape or disk (do not run it
yet). Then type in Program 2 and save it with
the name “A” (so it will load properly). Tape
users must change line 150 as noted in line 160.
Type NEW, and enter the main program (Program
3), which must be saved with a filename of “B”.
Load and run the first program, which loads
Program 2 (A). Program 2 redefines the charac-
ters and loads Program 3.

See program listings on page 132. @

Four approaching ghouls stand between the player and
the treasure (64 version).




SO YOUTHINK
YOU GOT THE BEST OF
FROGGER AND ZAXXON?

SORRY.

See, while you've been master-
ing them, we've been advancin%
them. Making them even more fun
than before.So now we have two

- - new mindblasters.

Frogger Il Threee-
Deep, a three-screen
nightmare. Starting
with an undersea
_ battle against deadly
i’ creatures and the
cruel undercurrent. If
youdomakeittothe surface,
it just gets worse. The only hope
is to leap into the sky where even
more frog-eating monsters lurk.

And Super Zaxxon, taking you
beyond the outer limits in
your space fighter. TS
Tunneling through
enemyattack, firing
at Zaxxon's forces,
dodging mine layers.

And beyond the last
electron barrier, the
ultimate test. Zaxxon
is now a killer dragon hurtling
heat-seeking fireballs.

Hope we haven't scared you.
But if Sega doesn’t keep you ahead
of the game, who will?

B
22 suluulu |5 < Sega
ES|ES| B8l Ey|S Enterprises, Inc.
2|8 (52|55 %E 35 52| 2
r;:l in S OF E(S: % ’%g = | 2 | vParkerBrothers
i (=8 =il = a 2|l =
d|d|s¢e|se|5 2| B| 2| /Hesware
Z| 2 |228]|22|52|S8|Se| &£| B | VHesWare
W & ww | FROGGER 11
SUPER ZAXXON
©1985 Scga Enterprises. Inc. FROGGER is a trademark of Sega Enterprises, Inc. THREEEDEEP is a trademark of Parker Brothers. ZAXXON is a trademark of Scga Enterprises. Inc. Game screens are illustrated

INTRODUCING FROGGER Il THREEEDEEP AND SUPER ZAXXON.



Logic and a little luck will help you un-
lock the secret code in this game of deduc-
tive reasoning. Originally written for the
64, we've added a version for the VIC.
=TT

This game of logic is based on the popular game
Master Mind. After entering and saving the pro-
gram, type RUN, and you'll be given the option
of receiving instructions. When the game begins,
six red diamonds appear in the top left-hand cor-
ner of the screen. Beneath these diamonds is a
six-element color code. The object of the game is
to figure out and duplicate this code in the least
number of turns.

Enter your guess by using the color keys lo-
cated at the top left of the keyboard. As each key
is pressed, the color you've chosen appears on
the screen, accompanied by a musical tone (the
sequence of the eight colors plays a scale). After
six keys have been pressed, the computer com-
pares your guesses with the code hidden beneath
the diamonds. Your score is then displayed to
the right of your guess. The secret code can
duplicate colors. For example, the code may con-
tain two blues or three purples.

Scoring

There are three symbols used in scoring each
round. (These are also explained in the screen
instructions.)

A plus sign (+) indicates that one of the
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guessed colors is correct and in the right location
(but this doesn’t necessarily correspond to the
location of the scoring marker).

A zero (0) means that one of the colors is
correct, but its location is wrong. -

An at sign (@) indicates that a color is not in
the secret code.

For example, suppose a score reads
++00@@. This means that two of your guesses
are the correct color and in the correct location,
two of your guesses are the correct color but in
the wrong location, and the other two guesses do
not exist in the secret code. Be sure to understand
that the scoring marker locations do not correspond
to the guess locations.

You have 12 turns to determine the correct
color combination. As you proceed, carefully
study the scores of previous moves to logically
deduce the secret code.

If you accidentally press the wrong key
while entering a guess, you can use the DELete
key. This erases all previous guesses in the cur-
rent move. You can also press the 9 key to in-
stantly see the secret code and end (and lose) the
game.

A score of nine or ten is very good, six,
seven, or eight is exceptional, and five or less is
just plain lucky.

If you're using a black-and-white TV or
monochrome monitor, you'll need to make a few
modifications so you can easily distinguish be-
tween colors. If you're using a 64, make the
following changes in Program 1:



YOUR COMMODORE 64
CAN NOW USE STANDARD

APPLE ITIHHARDWARE
AND SOFTWARE

WlTH THIS

At Mimic we believe that you and your computer should
dictate the choices ot hardware and software you can use.

The Spartan™ was developed to allow you to choose the
hardware and software that best suits your needs.

Our goal in designing the Spartan™ was simple.

To take what you already have and give you more. e
Mimic Systems is proud to give you the Spartan™ e —

The Apple™ Il + emulator for the Commodore 64 ™

Spartan™ Suggested Retail Prices:
The Spartan™ (includes BUSS, CPU, and DOS cards) $599.00
BUSS card $299.00
CPU card (requires BUSS card) $199.00
DOS card (requires BUSS and CPU card) $199.00

(All prices in U.S. Funds. Freight not included.)
American Express, Visa and MosterCard occepled.
Commodore 64 ond Commodore logo ore rocdemarks of Commodore Electronics Lid. andor To Ordef CG"'
Commodore Business Machines, Inc. Apple! Il + is o frodemark of Apple Computer, Inc T h—- F‘- ,« ™
.J ol -’ [

Sparton™ is a rodemark of Mimic Systems Inc.. ong has no associgtion with Commodore 1
under license gronted by ATG Elechronics Inc. of Victorlo, B.C. Canado [663 8527]

Electronics or Apple Computer, Inc. The Sparfan s manutactured by Mimic Systems Inc
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One step away from victory in the VIC version.

Winning requires a combination of logic and lucky
guesses (64 version).

410 POKEGLOC,Z(I)+49 :rem 161
430 GLOC=GLOC+2 t:rem 123
670 GLOC=GLOC+68 :rem 189
81@ POKEANS,A(T)+49 :rem 84
820 POKECANS, @ :rem 74

1820 FORDE=I*2TOlSTEP-1:POKEGLOC-DE, 32:G0O

SUB151@ :NEXTDE

10480 GLOC=GLOC-(I*2)

trem 219
trem 111

For the VIC, make these changes in Program 2:

418 POKEGLOC,Z%(I)+49:G0SUB1330:GLOC=GLOC
+1 :NEXT : FORI=@TO7 trem 142

6780 GLOC=GLOC+38 t:rem 186
810 POKEANS,A%(T)+49 srem 121
820 POKECANS, @ :rem 74
19203 FORDE=ITOlSTEP-1:POKEGLOC-DE, 32:GOSU
B151@ :NEXTDE trem 127

10483 GLOC=GLOC-(I*1) trem 11@
See program listings on page 129. L/

ALCATL
LD ADUSTAMLNT

UBLS MCHLIN OSFLAY
WO BFICIAL TURT EOUMENT

Eaitar

DR CTION OF
STEPPLN MOTOR
M‘J"’i'ﬂ(""l

Croge of 19 testured Backarouwnas

Learn to play
guitar on your

Package includes:

THE BANHER MACHME

WADHAL WIAD ALIGHMENT  OF

Gathie Fort ncluded - optienal FONT DISKS avalabie
oo [ oo 0 A ]

] TlrllllLll‘!‘l Il?s{i’l’“‘%“i m to‘pi‘". :T‘l’:l:n‘;(‘(;:ﬁ(&l SUMLEN READ Qut OF
HOLIDAY CAMELDE «°
AdBIAY

WO Orvy T ;

* True digital alignment disk with offset tracks

* Quiet Drive stops Lo reduce need for continued
realignment

Y
CHLCKS SPEED & CLAMPING
DavE

Commodore 64

Lessons & theory for all guitarists

DATA BASE
with Report Writer and Mail Labels

* Easy 10 learn tabes sbout 7 hours) ¢ save up 1o 1500
IYQIcHl records on & 1541 disk Grive » Sor o multipse
Keys b select reconds § ways = Print information on
185215 0f in report lormat » Calculste repor Lolumn
* Feaioie strutture, change record sire, feld number,
ways the lile Can be crdered, efc with ease * Compats
Ble with many popuiar word proceswon (o creste form
letters o reports 1541 & 4040 » 9031 Divk 159 9%

and soon-to-be guitarists

$29.95 on disk
plus $1.00 shipping & handiing

(206) 883-9257

VISA and MC Accepted
or send check or money order to;
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10636 Main St, Suite 414, Bellevue, WA 98004
Dealer inquiries welcome




Unlimited Free Programs - Unlimited Fun!

with VIP Terminal

A Powerful 80 Column Communication Program!

VIP Terminal is what you need to talk to the world! Communicate with [ Frmisting o 7 o
friends, work, school, bulletin boards, even information services like
CompuServe. Share programs, news, pictures, stock quotes - anything in
writing. With your C64, any modem and VIP Terminal, you can master the
information revolution — professionally!

VIP Terminal is power packed to get the job done! It features a|
professional 80 column display (40, 64 & 106 columns too!) to bring your C64
up to the industry standard - without any hardware modification! It works
with all popular modems, and, with those that allow it, VIP Terminal will auto
dial, and redial if the line is busy. It also will auto answer - even take messages! Of course you can send and
receive programs and the like. And you can print what is coming on the screen. It has a 16-entry phone book
for those often used numbers, and a 20-entry message file for frequently sent messages. It also has a powerful
editor so that you can write messages to send later, or edit ones you have received. You can even save and use
files as large as your disk!

T metiie

VIP Terminal Is Easy and Fun to Use!

VIP Terminal makes full use of the potential of your C64 - you get color, |
graphics and sound. VIP Terminal uses menus and “icons,” pictures of the |
tasks to be done. In fact, VIP Terminal can almost be totally controlled with a |
joystick. You can switch menus, change screen colors, change parameters, |
even dial your phone without ever touching your keyboard! Just move the 28
hand to pointto the colored icon, or the entry, press the fire button, and the

change is made. Of course, it all can be done from the keyboard too!

Help is built right into the program so you can’t get lost or confused. The manual is even capsulized on the
disk for reference from the program when you need it. VIP Terminal also has a chiming clock for the quarter
hour and the hour, and an alarm you can set. There’s even a musical alarm to let you know when you have a
call. VIP Terminal has put it all together to make the perfect communication program!

VIP Terminal is connected to the whole VIP Library™ of programs through VIP
VIP Desktop™. From VIP Desktop, you may access any of the other VIP
Library programs that you own. The rest of VIP Library will meet your word
processing, financial planning, data management and other essential home
and business information management needs. All VIP Library programs
feature high resolution graphics to give 80 columns on the screen without
any hardware modification. They also give you icons and plenty of help.
Quality and affordability are our number one concern!

VIP Terminal ONLY $59.95
Order Status and Software Questions

Available at Dealers everywhere. If your

i Dealer is out of stock ORDER DIRECT! [

VP Termimat 1-800-328-2737 é f aw
call (805) 968-4364 .

MAIL ORDERS: Shipping: $3.00 U.S.; $5.00 CANADA; 132 Aero Camino

$15.00 OVERSEAS; Personal checks allow 3 weeks. Goleta, California 93117

Integration With VIP Desktop . E"g B

i s s i




This short program functions as an address
data base that’s extremely easy to use and
ve_ri'l efficient. It works on the VIC or 64
with disk or tape.

B

If you collect slips of paper with addresses and
phone numbers, or if you have an address book
that gets more and more cluttered as you update
addresses and scratch out old ones, it’s time for a
change. ““Address File” provides instant access to
names, addresses, and phone numbers. It offers
some special features, such as an alphabetical
sort and an instant find after you type in a per-
son’s last name.

Adding to or editing the file is simple. The
entire program is operated from a menu, and
responding to prompts is all that's needed.

It runs on a VIC (with or without expansion)
or a 64, and automatically sets up the file on disk
or tape. Just respond to the DISK OR CASSETTE?
prompt when saving or retrieving a file.

Simple Choices

After entering and saving the program, type
RUN. The main menu appears:

1. RETRIEVE FILE

2. ADD/START FILE

3. EDIT FILE

4. DISPLAY FILE

5. SAVE AND END

To create the address file, choose option 2. A
record number (#1 if you're starting a new file)
appears at the top of the screen. You're then
prompted for last name, first name, address,
city/state (be sure to use the slash to separate
the two), zip code, and telephone. The program
gets information from INPUT statements, so
avoid using commas in records. If you choose not
to enter data in 4 field (for example, you don't
have a phone number for a person), enter
NONE. After entering each item, press RETURN.
At the end of each record, you're then given a
choice of Next (to continue entering data), Delete
(to redo the record just entered), or End (to take
you back to the menu).
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When you're finished entering data, choose
option 5 to save the file. Answer the DISK OR
CASSETTE? prompt by pressing D or C, and the
file is saved. Tape users should use a new cas-
sette rewound to the beginning and keep this
tape reserved only for this file. Disk users may
wish to use a fresh disk reserved for this file
only, especially if a growing file is anticipated.

After the file is created and saved, the next
time the program is run, you'll want to select op-
tion 1 (be sure the right tape or disk is inserted).
To continue adding to the file, choose option 2.
A new record number will appear, continuing
from the end of the existing file. (For example, if
you made five entries, saved the file, then re-
loaded it, you'd see Record #6 when resuming.)
If you wish to edit the file (for example, change
an address or phone number), select option 3.
You're then asked to enter a last name. All the
current information for that individual is dis-
played and you're then given a choice:

. LAST NAME

. FIRST NAME
. ADDRESS

. CITY/STATE
. ZIP CODE

. TELEPHONE
. DELETE ENTRY

Select any of the first six and the current infor-
mation for that field is displayed along with a
prompt for new data. Choose option 7 to delete a
record.

Option 4, Display File, calls another screen
from which you choose to see an alphabetical list
of all names, an individual name (enter a last
name), or return to the menu.

Number Of Records

The program is written to accommodate 12
records on the unexpanded VIC and 200 on the
64. To increase the number of records, change
the value of L in line 10. VIC users must use
expansion memory to have more than 12
records. Commodore 64 users should note that
only the second L value (at the end of line 10)
need be changed if any increase in record num-
ber is desired.

See program listing on page 139. @
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Little People Software

| CALL YOU BY YOUR OWN
NAME IN EVERY ONE OF
MY PROGRAMS !

Developed by Parents and Educators L P.Moneyl
) 3 § by Aaron Grant Tor
.. Hearing. .. Seeing... Doing ek sy A i)
In away that makes LEARNING foone donarl;- e
more fun and more effective e e R um-' qn
s couragesmoney
No Synthesizer Needed saving.

Llltlo Bo Peep
Number program by

S A .
Hump!v Dumpty
Alphabet program
by Dave Paulsen Joe Sams and
Put Humpty together  Scott Barker
again and learn: the Bring Bo-Peep's

L.P.Shapes

by Doug Knapp
Learn (o recognize
geomelric shapes
and how to spell
their names.

L P Colors

by Aaron Grant
Teaches names
and identification
ol colors and
reinforces learning:
of colors and

L. P. Traftic Signs
by Tom Wanne
Teaches idenlitica-
tion and meanings
of [raffic signs and
signals. Increases
salety awareness.

L. P.'s Farm

by Aaron Grant
Teaches names
and identification
of larm animals.

. L.P.Opposites
by Tom Wanne
Teaches opposites
such as large,

“LP.Child

Protection

by Tom Wanne
Teaches children
how 1o protect
fhemselves against
the possibility of
being kidnapped.
Excellent graphics.

L.P. Addition

by Doug Knapp
Teaches addition
using numeric
figures and
objecls Nine levels
of difficulty. Great
introduction to
math.

L.P.

‘Multiplication

by Aaron Grant
Teaches multipli-

Alphabet, the sheep home and small:fall.short.  cation using

Computer Keyboard, learn: to Count, to ! gﬁdilzllg;i gﬁgiﬁe nuge{ltc Itisgures

how to spell your spell your Name, the and charts. _

Name ... and more. Computer Keyboard eat introduetion; - graphics. Varying levels of
.. and more. ; ditficulty.

— E 9661 Firdale Avenue

Computer Profit Systems, Inc.

Mastercard and Visa

Edmonds, Washington 98020 Save $2.00 per program

Creators of Data Deli’* Comp-u-tutor, pus;lég)é;liﬁg (é{zg;gf llo)'gal
Home Learning Systems software store.

S.AM. licensed from Don't Ask, Inc.

*Commodore 64 is a trademark of Commodore Business Machines DEALER INQUIRIES INVITED




Name That Note

Carlos Esteves

Learning the names of the notes of the
treble and bass clefs is one of the more
tedious exercises for beginning music stu-
dents. Why not let your computer help?
Oréginally written K)r the unexpande
VIC, we’ve added versions for the 64, the
Plus/4, and the 16.

The first stumbling block on the way to pro-
ficiency in reading music is learning the positions
of notes in the treble and bass clefs. “Name That
Note” is a teaching aid, designed to help the
beginning music student develop instant recog-
nition of notes. After entering the program, save
a copy to.tape or disk. Type RUN, and you'll
soon see a prompt, asking you to choose treble,
bass, or both. If you're just starting out, selecting
the treble clef is the best choice. When this one is
mastered, practice with the bass clef, then com-
bine the two.

Program Feedback

After selecting one or both clefs, a randomly gen-
erated note appears on the staff. The counter at
the upper-left corner of the screen begins count-
ing down from nine seconds. If you don’t name
the note by pressing the appropriate letter on the
keyboard within this time limit, another note is
chosen and the counter starts over. Another cate-
gory, Misses (upper right of the screen), includes
both wrong guesses and no guesses within the
nine-second time limit.

A correct answer is rewarded by the playing
of the note and a number of points added to
Score (top center of screen). Promptness in
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answering means a better score, but errors get no
points at all. At the end of a round of 20 notes,
the final score and number of misses is displayed
with an option to play another round. Progress
can easily be monitored by jotting down scores
and comparing them.

The Plus/4 And 16 Version

Because sound is handled the same way in the
Plus/4 and the 16, Program 3 works for either
machine. As in the VIC and 64 versions, re-
defined characters are required. The custom
character set is located at 15360 with the aid of a
short machine language routine placed in the
cassette buffer at 819.

When you run the program, any errors
which occur after the characters have been re-
defined will cause random garbage to appear on
the screen. This is because the character-set
pointers have been set to point at the custom
characters.

At this point, there are several ways to re-
trieve your program (restore the character set
pointers) and determine the cause of an error.
One way is to press the RESET switch while
holding down the RUN/STOP key. (Note: Be
careful when doing this since RESET alone performs
a cold start of the computer and thus erases any
program from memory.) This operation puts you in
the built-in monitor. Press X to exit BASIC. Then
press the HELP key, and the statement where
the error occurred will be printed (flashing) on
the screen.

An easier way to recover from this situation
is with the aid of a user-defined function key.
Before you enter the program, define a function
key so that when you press it, the character set
pointers will position to their normal place.



Printer For All Reasons

Search For The Best High Quality Graphic Printer

If you have been looking very long, you have
probably discovered that there are just too
many claims and counter claims in the printer
market today There are prnters that have
some of the features you want, but do not have
others. Some features you probably don't care
about, others are vitally important to you We
understand. In fact, not long ago, we were 1n
the same position. Deluged by claims and
counter claims. Overburdened by rows and
rows of specifications, we decided to separate
all the facts — prove or disprove all the claims
to our own satisfaction. So we bought printers.
We bought samples of all major brands and
tested them.

Our Objective Was Simple
We wanted to tind that printer which had all the
features you could want and yet be sold
directly to you at the lowest price. We wanted
to give our customers the best printer on the
market today at a bargain price.

The Results Are In

The search is over. We have reduced the field
to a single printer that meets all our goals (and
more). The printer is the GP-550CD fom
Seikosha, a division of Seiko (manufacturers of
everything from wrist watches to space hard-
ware). We ran this printer through our battery of
tests and it came out shining. This printer can
do it all Standard draft printing up to a re-
spectable (and honest) 86 characters per sec-
ond, and with a very readable 9 (horizontal) by
8 (vertical) character matrix. At this rate, you
will get an average 30 line letter printed in only
28 seconds.

“NLQ" Mode

One of our highest concems was about print
quality and readability. The GP-550CD has a
print mode termed Near Letter Quality printing
(NLQ mode). This is where the GP-550CD
outshines all the competition Hands down! The
character matrix in NLQ mode is a very dense
9 (horizontal) by 16 (vertical). This equates to
14,400 addressable dots per square inch. Now
we're talking quality printing. You can even do
graphics in the high resolution mode. The
results are the best we've ever seen. The only
other printers currently available having reso-
lution this high go for $500 and more without
the interface or cable needed to hook up to
your Commodore!

Features That Won't Quit

With the GP-550CD your computer can now
print 40, 48, 68, 80, 96, or 136 characters per
line. You can print in ANY of 18 font styles. You
not only have the standard Pica, Elite, Con-
densed and Italics, but also true Superscripts
and Subscripts. Never again will you have to
worry about how to print H,O or X% This fan-
tastic machine will do it automatically, through
easy software commands rght from your
keyboard. All fonts have true descenders.

One of the fonts we like best is "Proportional”
because it looks most like typesetting. The
spacing for thin characters like "i" and 1" are
given less space which “tightens” the word
making reading easier and faster. This is only
one example of the careful planning put into

the GP-550CD.

Do you sometimes want to emphasize a word?
It's easy, just use bold (double strike) to make
the words stand out. Or, if you wish to be even
more emphatic, underline the words. Or do
both. You may also wish to “headline” a title.
Each basic font has a coresponding elongated
(double-wide) version. You can combine any
of these modes to make the variation almost
endless. Do you want to express something that
you can't do with words? Use graphics
with your text — even on the same line.

You can now do virtually any line spacing you
want. You may select 6, 8, 74 or 12 lines per
inch. PLUS you have variable line spacing of
1.2 lines per inch to infinity (no space at all)
and 97 other software selectable settings in
between. You control line spacing on a dot-by-
dot basis. If you've ever had a letter or other
document that was just a few lines too long to
fit a page, you can see how handy this feature
is. Simply reduce the line spacing slightly
and.. VOILA! The letter now fits on one
page.

Forms? Yes!
Your Letterhead? Of Course!

Do you print forms? No problem. This unit will
do them all. Any form up to 10 inches wide. The
tractors are adjustable from 4% to 10 inches.
Yes, you can also use single sheets. Plain
typing paper, your letterthead, short memo
forms, anything you choose. Any size under 10"
in width. Multiple copies? Absolutely! Put
forms or individual sheets with carbons (up to 3
deep), and the last copy will be as readable as
the first. Spread sheets with many columns? Of
course! Just go to condensed mode printing
and print a full 136 columns wide. Forget ex-
pensive wide-carmriage printers and changing
to wide carmriage paper. You can now do it all
on a standard 8%" page.

Consistent Print Quality

Most printers have a continuous loop ribbon
cartridge or a single spool ribbon which gives
nice dark printing when new, but quickly starts
to fade after a while. To keep the printers’
output looking consistently dark, the ribbons
must be changed more often than is healthy for
the pocketbook. The GP-550CD solves this
problem completely by using a replaceable,
inexpensive ink cassette which is separately
replaceable from the actual ribbon It keeps

the ribbon loaded with ink at all times. You only
replace the ribbon when it truly wears out, not
when it starts to run low on ink Just another
example of the superb engineering applied to
the GP-550CD. (When you finally do wear out
your ribbon, replacement cost is only $10.95.
Ink cassette replacement cost is only $5.95,
both postpaid.)

The Best Part

When shopping for a quality printer with all
these features, you could expect to pay around
$500 or more. Not any more! We have done our
homework. You don't have to worry about inter-
faces or cables. Everything is included. We are
now able to sell this fantastic printer for
only $259.95! The GP-550CD is built espe-
cially for the Commodore 64, VIC-20, Plus 4
and C-16. All Commodore graphics are in-
cluded. This printer does everything the Com-
modore printers do but has more features. You
need absolutely nothing else to start print-
ing -just add paper. We also have specific
models for other computers. Call for details.

No Risk Offer

We give you a 15-day satisfaction guarantee, If
you are not completely satisfied for any reason
we will refund the full purchase price. A 1-year
warranty is included with your printer. The war-
ranty repair policy is to repair or replace and
reship to the buyer within 72 hours.

The Bottom Dollar
The GP-550CD is only $259.95. Shipping and
insurance is $8.00 — UPS within the conti-
nental USA. If you are in a hurry, UPS Blue
(second day air) is $18.00. Canada, Alaska,
Mexico are $25.00 (air). Other foreign is $60.00
(air). California residents add 6% tax These
are cash prices — VISA and MC add 3% to
total. We ship the next business day on money
orders, cashiers’ checks, and charge cards. A
14-day clearing period is required for checks.
TO ORDER CALL TOLL FREE
1-(BO0O) 962-5800 USA
or 1-(BOO) 962-3800 CALIF.
or send payment to:
APROPOS TECHNOLOGY
1071-A Avenida Acaso
Camarilio, CA 93010
Technical Info: 1-(805) 482-3604
£1984 APROPOS TECHNOLOGY



CHORD-POWER
FOR GUITAR

THIS DELUXE REFERENCE FEATURES:
® Quick Access to Over 8,000 Chords With Sound

® Chords Displayed on Color Graphic Guitar
Fretboard with Each Note Played

® Chord Formulas Displayed Showing
Corresponding Notes

@ For Beginner to Professional

I ® Easy and Fun to Use - Just Enter Chord
Desired and it Will be Displayed and Played

A correct answer (C) has added to the player’s score. In addition to being an excellent chord reference,
CHORD-POWER will help unravel the mysteries

of chord construction and advance your chord and
solo playing!
- Program Runs on C-64* With Disk Drive -

ORDER TODAY! Check, Money Order or C.0.D.

$ 3 9 95 Plus $2.00 Shipping and Handling.
. CA residents add 6% Sales Tax.

NewArts Co.

P.O. BOX 2700, HUNTINGTON BEACH, CA 92647
(DEALER INQUIRIES INVITED)

Here's the line you need to enter in immediate
mode to redefine the f1 key for our purposes:

KEY1, “POKE65298,196:POKE65299,208:" + CHR$(13)
(Note: Since notes below the low A on the bass

clef are not available on the Plus/4 and 16, the pro-
gram will not select these notes.)

See pmgrmi.' !'fo.ngS on page 142. @ *C-64 1S TRADEMARK OF COMMODORE BUSINESS MACHINES, INC.
Play this fast-paced computer video game
Be the TRAI N that's so true-to-life that a major railroad in- oo WORD GENIE oo

dicated they use it in dispatcher training. C-64 WORD PROCESSOR
TRAIN DISPATCHER's 24 displays help you USER FRIENDLY WITH:
make crucial decisions, RAPIDLY. You're e Help screens
under pressure, but in control — throwing e Simple text commands
switches, clearing and cancelling signals, e Sample letter
constantly maneuvering both east and west- e Menu driven
bound trains. Keep the tracks clear ahead of %
all your trains and watch your score go up! FE”?TURI"_S_:

e Disk Utility
Action packed, yet non-violent, TRAIN DIS- e Printer commands
PATCHER's 5 levels of play challenge players o Headings & Footnotes
from age 8 to 80. Work your way up from e Double, Triple spacing
“Cub Dispatcher” to Chief Dispatcher” or e Right justify
even “Trainmaster.” e Centering
Created by designers of computerized traffic ® pf‘ge. numbermg
control systems for operating railroads, TRAIN e Margin control
DISPATCHER will increase your appreciation » Colum‘ns' (tgbs)
for actual railroad operations, e Word g=rIc

e Merge files

TRAIN DISPATCHER comes complete with

Instruction Manual and keyboard template. IDEAL FOR:
e Personal letters
T3
\ e Themes & Reports
Name e Business & Form letters
! Siveel | :
Color TV Recommended Priced at only
I CHECK ONE: st She £l I $39.95
Vic 20° Tape O or Disk O ot "'“NM’r“ pia ool BOraDe O Indld (Disk only - shipping included)
b b ; : [ oregn) for each game orderec paymants I
I ’ﬂ:"'“'”"h 16 K M"”‘u""_E“””"" " ($24.95) 61 be in USA tunds, all foreign payments must be Send check or money order to:
M“H 800‘ T'?[’_E_D or. Disk O $24.95 against USA banks. PA residents add 6% state sales OFT A
I e henir - BEESE a or charge to: GENIE SOFTWARE
I (Requires Basic) . . ($24.95) [J Master Card O VISA Exp. Date I po Box 416 DEPT G
Commodore™ 64 Tape O or Disk O ($24.95)
Apple I1* Disk O (§29.95) Card No MALTA: OHIO 43753
Manual Only O ($4.00 if purchased separately) Ohio residents please add $2_20
11C Signature sales tax.
L AR = mamen e == J

SEND TO: SIGNAL COMPUTER CONSULTANTS, LTD. ® P.O. Box 18222 ® Pittsburgh. PA 15236 ® (412) 655.7727



COMPUTE"

GAZETTE

Children will legrn and
develop new skills with States
& Capitals Tutor, Wordmatch,
~ Munchmath, Wordspell, Con-

“nect the Dots, Aardvark
" Attack, and Alfabug. Comput-
% ing for Kids, a regular monthly
feature, will uncover new
4 ways to involve your children
in computing.

More fun

Quickfind, Word Hunt, Disk

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

More challenge

Ready to tackle more ad-
vanced projects? In COM-
PUTE’s! Gazette, you'll learn

how to use tape and disk files,

how to program the function
keys, writing transportable
BASIC, how to make custom
graphics characters, new
ways to enliven programs with
sound, one-touch commands
for the 64, how to use ma-
chine language, speeding up
the VIC-20—and much more!

Menu, VIC Timepiece, The
Automatic Proofreader and

more.

SIS SIS
More buying
guidance

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

Order now

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

For Faster Service
Call Toll-Free
1-800-334-08648

More programs

Programs to help you balance
your checkbook, store your
addresses, keep tax records,
manage your personal busi-
ness. You can create your
own programs and games,
improve your word processing,
spreadsheets, and data base
management, load and run
faster with 64 Searcher,
VIC/64 Program Lifesaver,



VIC Quiz Generator

George Trepal

The VIC can be a valuable educational
tool for parents and teachers. Here’s a short
grogram that sets up and manages a quiz
or almost anything you wish to teach.
Simple instructions are included for those
with expansion memory who wish to add
more questions and answers.

If you're a parent or teacher, “VIC Quiz Gen-
erator” can help you in teaching nearly any sub-
ject. The program asks questions, which the
student then answers. You can opt for the order
of questions to be generated randomly, so the
student will have to learn the material rather
than memorizing a sequence.

Questions are displayed one at a time, and
the student’s answer is then compared to the an-
swer in the DATA statements, beginning at line
1000. If the answer is correct, the computer
makes a note not to ask the question again. If an
incorrect answer is given, the correct answer is
shown, and the computer remembers to ask that
question later in the quiz. After a second in-
correct answer, points are deducted from the fi-
nal score. No question is asked more than two
times in the same quiz.

At the end of each quiz, a final score is
given—a standard percentage score, 90% for
nine of ten answered correctly, for example—and
the student has the option to retake the quiz.

Modifying Quiz Data

The program includes six sample questions and
answers found in DATA statements 1000-1050.
Also, note line 140, which defines S$ as “WHO
WROTE". The procedure for replacing these
questions and answers and adding more is sim-
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ple. After deciding what kind of quiz and data
you wish to insert, LIST the program and replace
the DATA beginning at line 1000 with your own.
Note that each question must be preceded by a
pound sign (#) and each answer with an asterisk
(*). Be sure to put the question and answer on
the same line in the DATA statement (see line
1000 for an example of how this is done).

To add more questions, simply continue
adding DATA statements, but be sure the last line
of the program is DATA 999. This acts as a “flag”
to tell the program that it’s read all the data
you've entered. Notice that line 1060 contains
this flag. If you've created twenty DATA state-
ments (questions and answers) and incremented
the line numbers by ten, your DATA statements
should run from 1000-1200 with the final line
being 1200 DATA 999.

Whether or not you're using memory expan-
sion, you'll have to make sure that your growing
program fits into memory. After adding a num-
ber of DATA statements, press RUN /STOP-
RESTORE, then type PRINT FRE(0) to see how
many bytes remain. Any memory expansion will
allow for a large quiz.

One other line you may have to change
when modifying the program is line 140. If
you're not creating a quiz about authors, you'll
have to change S$ to “WHO COMPOSED”,
“WHAT IS”, or whatever phrase you need to
make the question appropriate.

An interesting technique used by the pro-
gram is found in lines 110 and 120. The variable
N is defined by the number of DATA statements
read in line 110. So the program DIMensions the
number of questions and answers according to
the number of DATA statements it counts. When
999 is read, N is set throughout the program.

See program listing on page 145.



The ultimate reference book

The complete encyclopedia for the Commodore VIC-20 is now available. COMPUTE! Books, one of
the leading publishers of application-oriented consumer computer books, has released
Programming the VIC by Raeto Collin West, And we offer this extraordinary volume to you at a very
special introductory price of $22.45 if ordered by December 15, 1984, a 10% savings off the regular
price of $24.95.

For $22.45 you can own the definitive book on the VIC-20. There has never been a book published
for the VIC-20 that gives you what this one does.

Here's just a sample of what
Programming the VIC includes:

« Detailed descriptions of every BASIC
command in the VIC's vocabulary

» Discussions and examples of BASIC and
machine language programming techniques

+« Comprehensive guides to VIC sound and graphics
A thorough mapping of the VIC-20's ROM

Raeto Collin West

$24.95 « An annotated list of 6502 opcodes
g‘gﬂ #°;°42386'52'3 » A practical guide to selecting and using
popggc',und printers, plotters, and modems

Programming the VIC's 17 chapters ad-

O N I D N N T N P
dress virtually every programming situation ﬁ

all your prepaid coupon to: COMPUTEI Books, P.O. Box 5406,
Greensboro, NC 27403 or call 1-800-334-048 2245

that you, a VIC user, are likely to en- Yesl Send me coples of Programm!ng the VIC at $2495 per copy.
counter. The book contains hundreds of *Limited offer. Save 10% if you order by December 15, 1984,

/: Add $3.00 shipping & handling per book,
examples qnd dc_:zens of complete pro I Agr;e:pg;m NG Peidents o3d 45% solos ek, ——
grams published in ready-to-type-in form. in US. funds, Total payment enclosed. $

Beginning to advanced programmers l o Payment enclosed (check or money order).

alike will find Programming the VIC to be o Charge my o Visa oMasterCard o American Express
an indispensable VIC resource. Whatever I e L
your programming level and whatever >
your VIC needs, this is a book that you'll
refer to again and again.

Exp. Date

Name
Address

City State
I Please allow 4-5 weoks for dolivery. ?5252‘3@]
N NN N

|
I
[
|
I
!




MICRO-3YS DISTRIBUTORS.

[ commodore

i SOI—T\HREFOR(" 64

Business

Multiplan (Spreaﬁshee{) ......... $ 63.00
Calc Result (Advanced) . . § T79.95
Superbase 64 . . § T75.00
Mirage Concep!s {Da!a Base) $ 89.00
Mirage Concepts (Word Prooessor)

(40/80 column & 30K Dictionary) . § 89.00
B.I. Paperclip W/Spellpac (W/P) ... § 85.00
Home Accountant (Continental) ... § 45.00
Tax Advantage (Continental) ...... § 35.00
Info Designs GIL . < i$°-19:95
Southern Solutions hccoummg G/ L.

AR AP PR IM ... .each .... § 49.95
Tri Micro Accounting 064 & Plus 4

G/IL, AR, AP, PR, IIM ..each .. § 49.95
Smartb4d Term +3 ............. § 39.95
Hellcat Ace (game) ............. $ 25.00
Solo Flight (game) .............. § 25.00

Utilities
Printer Utility Program (Cardco) ... § 19.95
Disk Utility Program (Fast copy, File

copy, Disassembler, For 1541) ... § 49.95
Bits and Pieces (Backup & Utility,

Screen Dump & More for

MSDIDpveY ! R LR $ 49.95
SIMONSBASICT - ot i $§ 39.95
80 Column Expander {Canndge} $ 60.00
64 Relay Cartridge . . s shaieg 190 (39,00
Oxford Pascal ......... e, 9 40995
Tool 64 (Handic)............... § 39.95
Graf 64 (Handic)............... § 39.95
Stat 64 (Handic)............... § 39.95
Forth 64 (Handic)............... § 39.95

MSD Super Disk Drive (single) .... $§ 349.00
MSD Super Disk Drive (dual) .. § 575.00
Hayes Smart 300 Modem ........ § 229.00
Vic 1530 Datasette ............. $ 65.00
Cardco Datasette ............... § 55.00
Cardco NumericKey Pad ........ § 39.95
Allery Voice BoxSe RRiesel sus oo it § 95.00
When I'm 64 (Voice Box Sings) ... § 25.00
Voice Box Dictionary ............ § 25.00

B.1. 80 Column Display .......... $ 159.95
1541 /Flashy Lo S ¢ § 89.95
Sock It To Me (For 8032) ........ $ 29.00
6420 Westridge Modem

(Auto Answer/Auto Dial) ........ § 89.95
Teleaming (Auto Answer/Auto Dial)

Modem With software .......... $ 95.00
CBM 4023 Ribbons ............. § 10.95
CBM 1526 Ribbons ,............ § 10.95
CBM 8023P Ribbons ............ § B8.75
CBM 6400 Ribbons ............. S 875
O RIBDONS i s s et e § 875
Diablo Daisy Wheel ............. § 13.95
Abati Daisy Wheel ......... $§ 13.95

Fiip N' File 10, 15, 25,50 ...... .. Call

Power Strips (Surge Protector) ... § 49,95
Computer Glow Care Kit ......... § 10.95
Disk Drive Cleaning Kit .......... § 1095

Panasomc TR120 (Amber) For App!e

or IBM Computers ...... $ 156.00
Green & Amber (For Apple & IBM} S B85.00
RGB Monitor Cable:

ET-101C (Apple) S 33.80

BussCard Il (Batteries Included)

IEEE, Cartridge Slot, Basic 4.0 § 159.95
BussCard Printer Cable . ... .. $ 29.95
SuperBox 64 (Handic) IEEE, Resel

3-Slot ...... et § 139.95
Interpod {Ime!hgem IEEE

& RS-232) .. s 9139.95
Cardco +G Pararler Imerfaoe ..... $ 79.95
Cardco B Parallel Interface . ....... $ 49.95
The Connection (by Tymac)

(Commodore Graphics + 2K

Buffer) Epson, Gemini, Okidata,

Panasonic ....... .. § 95.00
Turbo/GT (Telesys) With o;mnnal

16K or 32K Buffer . : § 89.95
Vic Switch [Handic} s 19-149:95
ADA1800 IEEE to Centronics . ... .. $ 149.95
PettolEEECable ............... § 39.00
IEEE to/IEEE Cable. insiinaiaes $ 49.00
Networking For C-64 & CBM ..... Call

$ 475.00

Abati (20 CPS) W/interface .. ... ..

Smith Corona Fastex 80 (80 CPS) . $§ 259.00
Smith Corona 100 (120 CPS) .. ... $ 315.00
Smith Corona 200 (140 CPS) ..... § 456.00
Smith Corona 300 (140 CPS, 15in)  § 589.00

BUSINESS SOFTWARE — B128

Superscript 1| (40K Dich’onary} ... $199.00
Superbase (Data Base) .......... $ 199.00
CalcResult ,.......... $ 199.00
Complete Accounting Sys!em me

Software Design (G/L, AR, AP,

PR, M) .......each ....... § 375.00
BUSINESS SOFTWARE — 8032/8096
WordPro 4 + or 5+ § 225.00
CalcResult ................... §199.95
SuperBase (8096 only ....... $ 225.00

Complete Accounting System From
Software Design (G/L, AR, AP,
PR, IM)........each........ § 375.00

Orders under 50.00 add 10.00 Handling fee
MasterCard, VISA, Money Order, Bank Check
COD (add 5.00)

Add 3% For Credit Cards

All Products In Stock Shipped Within 24 Hours

FO.B. Dallas, Texas
All Products Shipped With Manufacturers
90 Day Warranty

PRICES ARE SUBJECT TO
CHANGE WITHOUT NOTICE.

AUTHORIZED WHOLESALE DISTRIBUTOR FOR ALL
COMMODORE BUSINESS MACHINE PRODUCTS.

BECOME A COMMODORE DEALER. AND SEE WHY IT’S THE BEST DEAL IN NEW COMPUTER PRODUCTS.
FOR PRODUCT CATALOG & PRICE LIST WRITE OR CALL MICRO-SYS DISTRIBUTORS.

ORDERS ONLY CALL
1-800-527-1738

Micro-Sys

INQUIRIES & INFORMATION PLEASE CALL
1-214-231-2645

e e

e
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641 Presidential Drive + Richardson, Texas 75081 + 9:30 a.m.-6:30 p.m. (Mon.-Fri.) * 10:30 a.m.-2:30 p.m. (Sat.)




A SPECIAL OFFER from
COMPUTE! Books

for Owners and Users of Commodore Computers

Buy any 2 of these books and receive a 16% Discount. You pay $22.00 and save $3.90!
Buy all 3 books and get a 25% Discount. You pay only $29.00, a savings of $9.85!

An excellent resource for users
of the 64, with something for
everyone: BASIC programming
techniques, a memory map,
a machine language moni-
tor, and information about
writing games and using
peripherals. This 264-page.
spiral-bound book
includes many ready-to-
type-in programs
and games. §12.95
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Continues in the tradition of the First Book
of Commodore 64 in presenting some of
the best programs and articles from
COMPUTE! Publications, many revised or
never before published. There's something
for almost any Commodore 64 user in this
289-page book: arcade and text adven-
ture games in BASIC and machine lan-
guage, a commercial software-quality
word processor, a program which adds

A collection of outstanding games, applica-
tions, tutorials, and utilities from the most re-
cent issues of COMPUTE! magazine and
COMPUTE!'s Gazette, including several pro-

41 new commands to BASIC, an electronic gra:ns 'ne\ralfer beforedp: bHSh-B?,.econ-hr?-ogc;ﬁ o4
spreadsheet, tutorials abcutlprogromr_nlng sound and ;geoi %fgrmcagtie:rse?gmei%?r::ﬁg, gn\él eg'uca_ls
graphics, and utilities for saving, copying, and retrieving files. $12.95 tional, Create an 80-column display, play
educational and arcade-quality games, com-
pose music, move sprites easily and quickly,
and see how to program more efficiently and

Buy Now—This Offer Expires March 31, 1985. offectively. $12.95
r-----------------———------1
l Yes! | want to save money while | enjoy COMPUTE! Books. To Order Call Toll Free 800-334-0868 I
COMPUTE!'s First Book of Commodore 64, §12.95 : o i
COMPUTE!'s Second Book of Commodore 64, $§12.95 e in NC. Cle, [allbm i 9809).
| COMPUTE!'s Third Book of Commodore 64, $12.95 or mail this coupon with your payment to:  §
COMPUTE! Books, P.O. Box 5406,
I All Orders Must Be Prepaid Greensboro, NC 27403 I
I O Payment Enclosed (check or money order)
O Charge 0O MasterCard [ VISA O American Express Please send me&:s I
0O 1 Book for 1295
i ”fCC'- No. Exp. Date 0 2 Books for  $22.00 |
' Signature O 3 Books for  $29.00 l
Name NC residents add 4.5% sales tax
l Address Add $2,00 per book for shipping I
I City Total Paid I
State Zip Please aliow 4-6 weeks for delvery 75264CG
L--------------—---------—-J



s HIN'TS & TIPS s

Disk

Lock

Kevin Hawkins

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

Everyone knows that putting a piece of tape over
a disk’s write-protect notch will prevent it from
being written to by the disk drive. You can load
programs but not save, read files but not write to
them.

The tab is easily removed by any user
(which defeats the purpose of write-protection).
And improperly positioned tape can be an
annoying hindrance when inserting or removing
disks. If the tape is loose, you may have to reach
in with your fingers and pull the disk out.

In some applications, particularly those
involving children, you may want to add an ex-
tra measure of protection.

Compatibility And DOS Flags
The Disk Operating System (DOS) of the 1541 is
a descendant of operating systems from previous
Commodore disk drives. Commodore has man-
aged to keep a good deal of compatibility be-
tween the different drives.
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When a disk is formatted, it's organized into
tracks and sectors. Track 18, Sector 0 is a control
block on (most) Commodore disks. It contains
the Block Availability Map, disk name, ID, and
other important information.

Byte 2 of this sector contains a flag that in-
dicates the version of DOS used to format the
disk. Normally, you would find a value of $41
(decimal 65, ASCII value of “A”) here. This sig-
nals that the disk was formatted on a 1541 or a
4040. These two drives are format-compatible. A
1541 can read a disk formatted on the 4040, and
vice versa. Theoretically, you can also write to a
4040 disk, although in practice it won't always
work perfectly (because the 1541 is slower and
may be aligned a little differently).

There was once a Commodore drive called
the 2040 which put a few extra sectors on each
disk. The DOS version flag at track 18, sector 0,
byte 2 contains a $01 if the disk was formatted
on a 2040.

Disks from a 2040 are read- but not write-
compatible with the 1541 format. You'll get an
error 73 if you try to save a program or write to
a 2040 disk from a 1541. The red light will start
blinking because the 1541 refuses to write to a
2040-type disk.

Software Write Protection

If we change this flag byte on the disk, we can
fool the disk drive into thinking we are using a



COMPUTE! Books

The
Second
Book
0f
Machine
Language

# COMPUTEl Books Putizaton

SECOND BOOK OF MACHINE

LANGUAGE
Richard Mansfield

The follow-up to the best-selling Machine Language
for Beginners, this book leads the programmer
deeper info the most powerful and efficient program-
ming techniques available for personal computers.
Fully tutorial, with easy step-by-step explanations, the
book shows how to construct significant, effective ma-
chine language programs. Included is a high-speed,
professional-quality, label-based assembler. Every-
thing that’'s needed for optimized programming on
the Commodore 64, Atari, VIC-20, PET/CBM, and
Apple computers.

$14.95
ISBN #0-942386-53-1

COMPUTE! Publications/nc.@

One of the ABC Publishing Companies
324 W. Wendover Avenue, Suite 200, Greensboro, NC 27408, 919-275-9809

To order your copy, call 1-800-334-0868.




2040 disk. The disk is effectively write-protected.

This is not the same as copy-protecting the
disk. There is one exception: Programs such as
Copy-All, which copy an entire disk to another,
may work only until track 18. After the DOS flag
is copied, the destination disk will be write-
protected and subsequent files may be corrupted.

People can still copy individual programs,
loading them and saving to another disk. But
they won't be able to scratch anything from your
disk, or add anything to what'’s there.

After altering the flag, you can open and
read files, and load programs. You won't be able
to save, write files, rename, scratch, or validate
the disk. The only DOS command you can use is
“NO:name,id” to reformat the disk (and you'll
lose all programs and files on the disk).

Unprotecting A Disk

Changing this byte is very easy to do with the
Block-Read (U1) and Block-Write (U2) com-
mands. But what happens if you change your
mind and want to write to the disk again?
Putting a $41 back into the flag would reverse
the process, but the write-protection prevents
you from making the change. It seems the only
way to write to it again would be to reformat the
disk.

We can do it, but first we must fool DOS
again. This time we make the disk-drive think it
is a 2040, using the Memory-Write (M-W) com-
mand. This command is similar to a POKE in
BASIC. But instead of putting a number into the
computer’s memory, we're changing values in-
side the disk drive’s memory. After doing the
Memory-Write, a Block-Write restores the flag to
normal.

Using Disk Lock

Type in the program, but don't run it (yet). Save
it first. You won't be able to save it to a locked
disk.

It’s very easy to use, and runs on the VIC or
64. Load it, put the disk you want to alter in the
drive, type RUN, and the prompt “(L)OCK OR
(UNLOCK" will appear. Press either L or U and
the program changes the flag byte. A second or
two later, the program ends. If you want to lock
or unlock another disk, change disks and type
RUN again. That’s all there is to it.

You might want to mark the disks you've
locked by writing an “L” on the label. Use a felt-
tip pen, rather than a pencil or ballpoint, to
avoid damaging the disk. The primary value of
“Disk Lock” is to prevent accidental scratching of
important programs on archive or backup disks.
Don’t lock all your disks, or you won’t be able to
save anything to them.
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A word of caution: The program contains
some powerful disk commands, which might ir-
retrievably garble information on a disk if en-
tered incorrectly. Be sure to type the program
exactly as listed. A comma or semicolon in the
wrong place (or missing altogether) could cause
many problems. After entering the program, test
it on a new disk (or an unimportant one) before
you begin to lock important disks.

186 OPEN15,8,15:PRINT#15,"1@":0PEN2,8,2,"#
L]

trem 27
PRINT#15,"Ul1:";2;0;18;0:GOSUB1@20@
srem 10
:rem 188

20

30 PRINT#15,"B-P:";2;2

4@ PRINT"(L)OCK OR [U)NLOCK":INPUTA$:IFA$

="U"THEN70 srem 54

50 IFAS<>"L"THEN4@ c:rem 246
60 PRINT#2,CHRS$(1);:GOSUB18@8@:GOTO10@

srem 177

7@ PRINT#2,CHRS(65); :GOSUB1@0@ trem 232

80 PRINT#15,"M=-W";CHRS$(1);CHRS(1);CHRS(1)
; CHRS (65) srem 241
PRINT#15, "M-W";CHRS(2);CHRS(7);CHRS(1)
; CHRS$ (65) :rem 249

100 PRINT#15,"U2:";2;0:;18;0:GOSUB10G0

90

:rem 58
118 CLOSE2:PRINT#15,"I@" :CLOSE15:END
t:rem 154
1000 INPUT#15,EN,EMS,ET,ES s:rem 4
1816 IFENTHENPRINTEN,EMS,ET,ES :rem 158
1926 RETURN :rem 163
@

Introducing

for Commodore 64
Owners

only

You'll hop right out of your chair
playing this exciting new arcade-
style video game! Challenging fun.
seven treacherous levels of play,
hours of fast. colorful entertainment!

Please spocily disk or tape.
Send check or money order for $9.95 to

Future Computer Applications
P.O.Box 6140
Santa Fe, New Mexico 87502

Wa pay shipping. Kanga is in machine language. joystick regd.




BEFORE LOADING YOUR SOF TWARE
MAKE A PERFECT BACKUP WITH

| HE / UTOMATIC DISK BACKUP
SYSTEM FOR YOUR 64 & 1541 DRIVE!

« Actually copies a FULL diskin only4 MINUTES! « 4 min.copier AUTOMATICALLY puts “errors’ on copy

« Easiestto use — TOTALLY automatic copy utility « Fastest & most advanced copieryoucan buy
« State of the “ARTS" copy capability! = Writes errors 20,21,22,23,27,& 29 WHILE COPYING!
+ UNLOCKS protected disks for backup copying + Transforms your 1541 into a SUPER-FAST copy drive!
» Breaks through LATEST protection schemes + NO analysis required, just swap disks & NO damaging
« Includes FAST copier, “ARTS"” copier and TRUE drive knock during errors or format

Nibbler:you get 3 copiers for the price of 1 « Formats AS IT COPIES, detects & reproduces NON-
* HALF-TRACKING up to & including track 40! STANDARD formats & 1.D. mismatch, DOS flags

« 100% machine code for fast, RELIABLE operation  + PRODUCT SUPPORT tel. #, revisions, & upgrades

| OVER 500% FASTER THAN OTHER COPIERS!

oY
@ $49.95 To order cALL 805-687-1541 ext. 64 ooz

/ X Technical line 805-682-4000 ext. 99
for entire system i

For rush service call 24 hr. order line or send cashiers check/money order. Visa, MasterCard, & American Express include card# and exp.

date. CA residents add 6% tax. Allow 2 weeks for clearance of personal & co. checks. Add $3.50 shipping & handling for continental

U.S./$5.50 for UPS air. AK, HI, APO, FPO, CANADA add $7.50. Other Foreign orders add $8.50. All APO, FPO, & orders outside
48 states must be paid by certified U.S. funds. C.0.D.'s shipped to U.S. addresses only, add $4.00. School orders welcome,

DISKMAKER PAYS FOR ITSELF THE FIRST TIME YOU USE IT!

1984 - 3463 State Street * Suite 1541A « Santa Barbara * CA 93105
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Charles Brannon
Program Editor

Perhaps no recent hardware product has piqued
as much interest and curiosity as the Okimate-10
printer, first mentioned here in the CES feature
story in the September GAZETTE. Three qualities
of this printer are apparently responsible for the
Okimate’s appeal: low price ($239 with Com-
modore interface); quiet, good quality printing
(via a special nine-wire thermal transfer printing
element); and most importantly, color. Readers
became a little impatient, writing to ask us why
we haven't reviewed the printer yet. An
evaluation model arrived recently and we can
now report on the features and shortcomings of
the Okimate-10.

Removing the Okimate-10 from the packag-
ing, you are first impressed by its small size. The
printer is about two-thirds the height and some-
what less than the length and width of the 1541
disk drive, yet can transport full 8-1/2 X 11 inch
paper, either a single sheet at a time using fric-
tion feed, or computer paper continuously. The
manual says almost any smooth paper can be
used; more on this later.

The printing technology, called thermal
transfer, is fundamentally different, yet similar to
existing printer technology.

Impact dot-matrix printers print by sweeping
a vertical column of pins across the paper. When
a dot needs to be printed, a solenoid behind the
printhead forcibly strikes a tiny metal pin against
the ribbon, transferring a bit of ink onto the pa-
per. Text is printed a column at a time, each col-
umn being one dot wide, rather than a full
character at a time (as in the case of letter-quality
printers, which stamp out fully formed characters
much like a typewriter). The disadvantage of im-
pact printing is that these little pins stir up a
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noise storm, screeching like fingernails scratching
a chalkboard.

Fire Writing

There are two variations of thermal dot-matrix
printing. Characters are formed as in impact
printing, one thin column per firing, but instead
of using kinetic energy (the force of impact) to
transfer ink from a ribbon, thermal energy (heat)
is used to change the color of the paper. The ink
is built into the paper, so to speak. One kind of
thermal paper merely darkens when heated. The
other kind of thermal paper is inherently dark,
but coated with a thin white-sheened aluminum
layer. The thermal element flash-heats tiny
points in the printhead, which either darken the
paper, or vaporize the light coating to reveal the
underlying dark coloration. Thermal printing is
whisper quiet compared to the staccato shriek of
an impact printer. However, the special paper
used in thermal printing is not only expensive,
but thermal paper (not aluminized paper) can
darken as it ages—quite quickly if kept in a hot
environment.

Okimate’s thermal transfer is a synthesis of
existing technology. At the instant of printing,
paper, ribbon, and printhead are forced together.
Tiny hot points in the printhead glow for the
briefest moment. In that moment, a small bit of
waxlike ink is melted off the ribbon and fused to
the paper. Alternatively, the ribbon can be left
out, and you can use heat-sensitive paper, as
with a thermal printer. Thermal transfer shares
thermal printing’s quiet manner, yet can print on
ordinary paper.

Unfortunately, you can’t use ordinary inked
ribbons. Like carbon film ribbons, a thermal
transfer ribbon is not re-usable. When a bit of
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NEW JERSEY; if

Cortez had been
nicer to Montezuma; if
Pizarro had been a more
generous soul, would
the world today be any
different?

If you've ever won-
dered about things like
that, you'll like Seven
Cities of Gold very much
indeed.

It’s a kind of adven-
ture. An unusually rich
and technically impres-
sive one with new conti-
nents to explore, natives
t0 encounter, Tesources o
manage and trade routes
to establish. But beyond
all the neat stuff Seven
Cities throws up on the
screen, there’s something
else happening here.

It feels quite odd to
look at the map and see
nothing. Of course you
have to explore the more
than 2800 screen new
world in order to map it.
But the way the natives
act, the way you get older,
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SEVEN CITIES of GOLD'

from ELECTRONIC ARTS”

NEW WORLD RIGHT

the way seasons change
and your men behave, and
the way your reputation
preceeds you gives you a
sort of feeling that's
unexpected in computer
games. [t's deeper. Maybe
a lirde disquieting. It
plays as much in your
head as it does inside
your computer.

Seven Cities does all
this with the real world or,
better still (since the“new”
world really isn't any-
more), it will construct any
number of completely
detailed hemispheres for -
you to try your hand with.

Designed by Ozark
Softscape (the people
who made M.ULE.,
Infoworld's“Strategy Game
of 1983"), Seven Cities is
about as near a recreation
of history as has ever
been accomplished, with
or without a computer.

Find it. Stomp around
init.See if youcan'tdoa
better job than all the cel-
ebrated figures who got
us into the mess we have”

to deal with today.

MACHINE REQUIREMENTS: Seven Cities of Gold is available for the Apple 1L 1T+ e & 1, Commodore 64 and Atari home computers
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ink is melted off, an inkless hole is left behind. If
the ribbon were rewound and reused, there
would be gaping white spaces in printed text.
The black ribbon is good for about 75 average
pages of text, according to Okidata. Replacement
black ribbons cost $5.95. So what money you
save by using ordinary paper may be used up by
the cost of new ribbons.

Even though thermal transfer can print on
any paper, nobody makes any claims for the
quality. Because the ribbon is sandwiched be-
tween the paper and printhead, close contact is
required to smoothly transfer melted ink. Rough
paper, such as bond, has too many nooks and
crannies to permit good transfer. Rub a soft lead
pencil across such paper and you can see this
grain. Thermal transfer prints only on the raised
surface of the grain, so printing on rough paper
is spotty, as if the ribbon were worn out. We
tried several kinds of common paper: the special
glossy paper that comes with the Okimate Plug
‘n Print interface kit, ordinary fanfold computer
paper, smooth photocopy paper, letterhead
(bond), and clear acetate. Only the acetate
yielded a clear, sharp image (perfect for overhead
projection). The print on the special smooth paper
was acceptable, but a little lighter than desired. A
sliding switch on the Okimate-10 lets you adjust
the darkness of the print, but you would always
want to leave it in the darkest setting.

All the other types of paper we tried gave
unacceptable results, with the bond paper
providing illegible print. Standard computer
paper was too rough. Even the rather smooth
photocopy paper looked like it was printed on by
an impact printer with a worn-out ribbon.

We haven’t found a commonly available
source of extra-smooth paper, so even though
you can use any paper, in practical terms you
will most likely want to use the special paper
provided by Okidata. Extra paper can be ordered
from Okidata at $9.95 for 250 sheets.

Plug ’n Print

Okidata is to be congratulated for the consumer
orientation of this printer, evidenced in both the
style of the manual, and in the ease of setup. The
basic Okimate printer is deaf and dumb, with a
deep hole in its side. Unlike some printers which
use a Centronics plug, requiring an external
interface, the special Okimate interface is a car-
tridge which plugs into the side of the printer.
After you plug in the interface, you snap a face-
plate over the interface, then simply plug in the
included Commodore serial cable, and you're in
business. Don’t look at the price of this printer
($169.95) without the interface. If you already
have a printer interface, it won’t work with the

76 COMPUTE!'s Gazette February 1985

Okimate. Besides, the ribbons and glossy paper
come with the interface.

After this installation, you basically have a
thermal transfer MPS-801, with a few bonus fea-
tures. The interface module completely cus-
tomizes the printer, making it compatible with
the codes and modes of the 1525 or MPS-801
printer. You can LIST programs to the printer at
60 characters per second (cps) and see all the
graphics characters and cursor controls in the
listing. The text is well-formed in a 9 X 9 matrix,
with full descenders (tails) on the lowercase let-
ters g, j, p, q, and y. The Okimate-10 uses the
1525/MPS-801 codes and secondary addresses
for cursor up/down mode, elongated text, graph-
ics mode, dot positioning, etc. Additional features
include small characters, bold characters, forced
paging, and automatic skip over perforation on
fanfold paper. You can run all Commodore soft-
ware confident that your printer will behave like
the less glamorous MPS-801.

A Rainbow Machine?

It seems I've neglected to mention the Okimate’s
strongest feature—color—but I'm not prepared to
call this a color printer without some qualifica-
tions. It is a printer capable of color, and even
though the quality of color images can be excep-
tional, there are several drawbacks.

The first problem is software support. It is
not made clear in the manual how to program

color yourself, and it’s no piece of cake. The only
software for color printing is a demonstration
program and a color high-resolution screen print-
ing utility. The demonstration program is attrac-
tive, and shows off the printer’s skill at handling
both black-and-white and color text and graph-
ics. This program exists in versions for both the
VIC and 64, though there is no software support
as yet for the Plus/4 and Commodore 16 (the
printer does work with these computers, al-
though you might occasionally get ?DEVICE
NOT PRESENT ERROR). The Plug ‘n Print pack-
age contains the software, on both tape and disk.
The tape holds a smaller version of the demo
program, and lacks the color screen printing
utility.

The screen printing utility reproduces 16-color
multicolor and high-resolution graphics screens on
the printer. It prints graphics produced and saved
to disk by one of several supported commercial
drawing programs. Packages currently supported
are Doodle!, KoalaPainter, Supersketch, and
Peripheral Vision, There is also an option for
printing user-created pictures saved in a special for-
mat. The pictures are rather faithfully rendered,
with most colors looking at least similar to the
original. The biggest problem is that each



Introducing Mitey Mo,
the ready-to-go modem
that furns your Commodore 64”
into a telecommunications giant.

Mitey Mo is the complete—and
atfordable —telecommunications
system for your Commodore 64. It will
open up a world of practical and
exciting uses for your computer, and
it will take you online faster and
easier than anything else you can buy.

Now you'll be able to send and
receive electronic mail, link up with
community bulletin boards, play
computer games with people in dis-
tant places, do electronic banking,
and tap into library resources to find
the material you need for your
reports. All at your convenience.

Until Mitey Mo, Commodore’s
1650 Automodem was the obvious
choice when you went looking fora
modem for the C-64. Like Mitey
Mo, it has "auto-answer — it
receives data while
unattended. And
both modems £
are “auto dialers”
—you dial right
on the compu-
ter’s key-
board. But
that's about

COMMODORE
MODEM FEATURES MITEY MO | AUTOMODEM
Auto Dial YES YES
Auto Answer YES YES
Auto Redial YES NO
Software Included YES YES
Upload/Download

Capacity YES NO
VT-52 Emulation YES NO
Menu Driven YES NO
28K Software Buffer YES NO
Printing Capability YES NO
Easy-to-Use Manual YES NO
Bell 103 Compatible YES YES
Multiple Baud Rates YES YES

| Cables Included YES YES

| Single Switch Operation YES NO

| Warranty lyear | 90days
Suggested Price 511995 | S129.95

Some mighty interesting features —

ours and thelrs. Yours to decide.

and you find that it's busy. Mitey Mo has
“auto redial”’—it hangs up and redials
immediately until it gets through. With
the other modem you have to redial
each time —and somebody with auto
. redialing can slip in ahead of you.
Mitey Mo is menu-driven.
1t lists the things you can do on
the screen. Select a number
. and you're on your way. Since
Automodem isn't menu-
driven, you'll be hunting
through the manual a lot.
Mitey Mo has only one

ware does the rest. Every
family member will find it

switch, the customized soft-

easy to use. With the other modem
you'll have to remember to check
three switches, otherwise you may
be answering when you mean to
be criginating.

Mitey Mo gives you access to
14 pages of memory (28,000 bytes)
so you can store data and review
or print it later. The other modem
doesn't let you store or print
anything.

Mitey Mo is half the size of
the other modem. The very latest
technology allows miniaturization
and increased reliability, as well.
Mitey Mo is so reliable, we gave it
a full one-year warranty. The other
modem gives 90 days, then you're
On your Own.

Not only will you find Mitey Mo
mighty usetul, you'll find it mighty
reasonably priced. Call us at (415)
633-1899 and order your Mitey Mo

today.
y. r;,"‘ ¢
£ ._‘,ﬂ; 15 ;

CDI/Compuler Devices Int’l
1345 Doolittle Drive
San Leandro, CA 94577

(415) 633-1899



Photo courtesy of Koala Technologies

The first picture above is a photo taken from the Com-
modore 1702 color monitor. Below is the same picture
printed on the Okimate-10. Notice the minor differences
in color and proportion. The Okimate-10 cannot exactly
match the Commodore colors, and pictures tend to be
printed wider on the paper than they are on the screen.
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printed line does not smoothly
align with the next, which
leaves thin horizontal gaps in
the picture, These lines are not
always noticeable, though, since
printed sections sometimes
overlap.

It’s too bad there’s not
more software that works with
or is available for this printer. It
would be ideal if Okimate pro-
vided a “snap-shot” program
that could capture and print
graphics screens (including col-
ored text, redefined characters,
and sprites) from any program.
It's also unfortunate that
programming your own color is
a tedious affair. To explain this,
we need to delve into how the
Okimate produces color,

Secrets Of Okimate
Color

The Okimate-10 seems to be
essentially a black-and-white
printer which has been adapted
for color. With only minor
changes and a special ribbon,
any printer could be trained to
print in color. The Okimate-10
capitalizes on a simple trick to
generate its color, though this
does not detract from the fact
that color prints look excellent,
though not comparable in qual-
ity to a photograph or color
slide of a computer screen.

The review in this column
of the late MCS-801 color
printer pointed out that it gen-
erated color by printing across a
four-color ribbon. The ribbon is
installed at a 45-degree angle,
permitting the head to strike all
four colors in a single pass. This
defines the nature of the MCS-
801. It’s a color printer that
could act like a black-and-white
printer, whereas the Okimate-10
is a black-and-white printer ca-
pable of color. The Okimate-10
uses a three-color ribbon, but
cannot print in all colors in a
single pass across the carriage.

The normal black ribbon is
a single strip of waxy ink on
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plastic. The color ribbon is a series of colors
accessed sequentially. Each colored section is
about eight inches long, the width of the paper.
The series starts with a clear plastic leader, a
length of yellow ribbon, then magenta, cyan, and
a small unused black segment. This series is re-
peated over and over again in the ribbon. To
print in color, the three basic colors are combined
to give you seven secondary colors. Here’s how
it works: yellow + magenta = red, yellow +
cyan = green, magenta + cyan = blue, and
yellow + magenta + cyan = black.

To get all these colors, three sections of ribbon
must be used. The printer returns the carriage
after it prints in one color, then overstrikes in the
next color. Therefore, it takes more than three

then cyan, etc:

With dot-programmable graphics, you can
create colored pictures as well. The Okimate
screen print program uses a trick known as
dithering to create extra colors. Dithering places
two colored dots side by side, rather than mixing
them. From the right distance, a magenta dot
next to a cyan dot looks like a fat purple dot.
Television pictures work on a similar principle.
Checkerboard patterns are either overlaid or
interleaved to simulate light colors (alternate
with white, which isn’t an ink color but the lack
of one, as long as you use white paper), or new
colors such as apple green (alternate green and
yellow). The accompanying figure shows how
colors are mixed.

HDOW CKIMARTE MIXES COLORS:

e e R

times as much time and ribbon to print a single
line in color. All three segments must be used,
even if you only want to print a single black dot.
And if you only want to print in cyan, you still
must skip past (and waste) the yellow and ma-
genta segments. In practice, all three segments
must be fed through, since the printer syn-
chronizes itself with the yellow segment at the
start of each new line.

To program color yourself, you send a com-
mand that tells the printer to feed ribbon until it
finds the clear marker strip. This leader is im-
mediately followed by a yellow segment. You
know that the yellow segment is (not coinci-
dentally) a full line wide, so you print whatever
text or pixels you want in yellow, or whatever
parts of text or pixels that should use yellow (as
in red). Even if you don’t print a full line, the
printer is now in color mode, so it feeds in the
magenta section next, discarding any remaining
yellow. The printhead stays on the same line.
Now you print the magenta portion or portions
that require magenta, such as red. You overstrike
yellow from the previous pass to create red. You
continue with cyan, printing cyan sections or
overlaying to give blue, green, and black. After
the cyan section is used, the printer skips over
the clear section and is ready to restart the next
line in yellow.

You have to carefully coordinate your pro-
gram so that it overstrikes properly. If you just
dumped text out to the printer, it would print
some of it in yellow, the next part in magenta,

With this technique, you could get well over 40
possible colors. The color screen print program
does a fair job of dithering the seven secondary
colors to give the 16 colors used on the Com-
modore 64.

The problems with Okimate color now be-
come evident. Although the ribbon cartridge al-
lows quick, easy, and clean ribbon installation, it
limits the quantity of ribbon. If Okimate chose to
use a longer ribbon, the printer would have to be
physically bigger as well to hold a larger ribbon
cartridge. Color printing must always use three
segments of ribbon, more than 24 inches per
printed line. This uses up a ribbon three times as
quickly, a ribbon that can only print 75 pages in
black. You get about 10 color pages per ribbon,
by Okidata’s estimation. Each ribbon costs $6.69.

Due to inevitable ribbon waste, some have
suggested that you get more like 6-8 pages of
color printing on the average. Overall, though,
the Okimate-10 is an inexpensive, good quality
printer, suitable for everyday listings and word
processing, as well as for art. Its low decibel op-
eration lets you print late into the night without
giving your family or roommates nightmares.
True Commodore compatibility makes the
Okimate-10 an alternative to the MPS-801 worth
considering.

Okimate-10 with Plug ‘n Print kit

Okidata

532 Fellowship Road

Mt. Laurel, N] 08054

$239 @
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Sight & Sound Music

Software

The 64's advanced synthesizer
chip, SID, has inspired a spate
of music software, much of it
good, some of it outstanding.
Now comes another entry that
stands with the best: Sight &
Sound Music Software. Sight &
Sound, the company, is entering
the market with a bang—11
new disk-based software and
hardware products. This is sig-
nificant software, attractively
produced, and accompanied—
for the more complex pack-
ages—Dby superior
documentation.

A sampling of these new
products is reviewed here, in-
cluding two of four Computer
Song Albums (On Stage and
Music Video Hits), a mini-
musical-keyboard overlay (the
“Incredible Musical Keyboard”),
and two important performance
and/or arranging packages—
Kawasaki Synthesizer (a two-disk
performer/composer package)
and Music Processor. I also re-
ceived demos of the Kawasaki
Rhythm Rocker, Music Video Kit,
and 3001 Sound Odyssey, and
I've included a more brief look
at these, too.

The programming geniuses
behind Sight & Sound are Peter
Englebrite and Ryo Kawasaki.
Although Mr. Englebrite’s cre-
dentials are not given, Ryo
Kawasaki is a well-known jazz
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guitarist/arranger from New
York City with considerable re-
cording experience. (See “Inside
View” elsewhere in this issue.)
A recent live demonstration (at
a national music merchandising
show) of his Rhythm Rocker and

Synthesizer programs running to-

gether on two 64s—with Kawa-
saki alternately performing on
each—was very impressive.
These packages clearly have
commercial grade, live-
performance applications.

LPs On Disk

Let’s begin with Peter
Englebrite’s Music Processor, the
creative vehicle behind a major
projected series of “computer
LPs,”” the Computer Song Al-
bums. Each album (Music Video
Hits and On Stage were the two

The Incredible Musical Keyboard

reviewed) consists of eight ar-
rangements of current hit tunes.
They can be played back singly,
or continuously (“jukebox”
mode). The user may select
among ten preset voices (a dif-
ferent one for each of the three
parts), and specify the tempo.
Nine “special effect’” settings are
also available.

Aside from the dubious ef-
fects, the only point to ques-
tion—the arrangements are
otherwise quite good—is the in-
strument selection. Some of the
choices are slightly off the wall.
Most of the voicings are sus-
tained; few short, lively options
are included (this makes the ar-
rangements somewhat bland,
especially in conjunction with
the unvarying volume and
instrumentation).

Of course, instruments,
tempo, and effects can all be
varied “on the fly” by the user,
Indeed, several important cus-
tomizing options are available:
Arrangements can be edited on
the Music Processor (instruments




What you get if you cross
a Commodore 64 with a Ferrari.

Y@u get the incredible
Indus GT™ disk drive.

You get brains. You get beauty.

But, that’s not all you get.

You get a disk drive that can
handle 100% of Commodore’s
software. 400% faster.

You get the disk drive with the
best service record around. With
aone year warranty on parts and
labor to proveit.

And, you get the only disk drive
that comes with free software.
Word processing. Spreadsheet.
Database manager. Plus, a carry-
ing case that doubles as an 80
disk storage file.

Most of all, you get luxury.
From the sleek lines of its sound-
proofed chassis to the respon-
sive AccuTouch™ controls at the
Indus CommandPost™ From the

LED display that keeps you in
control of your Commodore to
the air-piston operated dust
cover that protects your disks
and drive.

So, you know what you really
get if you cross a
Commodore 64
with a Ferrari?
You get the
best.

INDUS'

©Indus Systems, 9304 Deering Avenue, Chatsworth, CA 91311 (818) 882-9600. The Indus GT is a product of Indus Systems, Commodore is a
registered trademark of Commodore Business Machines, Inc, Ferrari is a registered trademark of Ferrari North America, Inc.




IFYOU CAN'T
TYPE,
YOU CAN'T
(OMPUTE

Your computer productivity
is directly proportional

to your speed at the keyboard.
That's why Typing Tutor III™
with Letter Invaders™

[0 Automatically adjusts to
your abilities and progress;

[ Tests words, numbers, and
full keyboard, as well as

through a standard speed test;

[ Features Letter Invaders,
an arcade-style game that
lets you take an entertaining
break while sharpening your
typing skills at the same time.

Called "the most miraculous
of programs” by The Whole
Earth Software Catalog.

Available for the IBM PC,
Apple II/1I + /lle/llc, Apple
Macintosh, and Commodore
64 wherever software is sold.

BY KRIYA SYSTEMS,"INC.

SIMON & SCHUSTER

'lk}pmg Tutor III, Letter Invaders, and
riya Systems, Inc. are trademarks
owned by and licensed from Kriya
Systems, Inc.

Simon & Schuster

1230 Avenue of the Americas
New York, NY 10020
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and volume levels can be var-
ied, for example), and animation
may be added with the Music
Video Kit. The normal video dis-
play is a treble and bass staff
with the current notes/rests of
the three voices displayed side
by side (instead of vertically, as
in musical score). For music
with lyrics, the “sing-along” text
is printed on the bottom two
screen lines.

Englebrite’s Music Processor
is an excellent, powerful piece
of composition/arranging soft-
ware. Fourteen arrangements
are included in the package,
which is compatible with the
Music Video Kit. A hint of this
exciting potential is offered in
the video accompaniment to
Kites and Squirm, where the
semi-abstract, hi-res color ani-
mation is simple, yet effective.
Music Processor (like the Kawa-
saki Synthesizer) optionally
makes use of the “Incredible
Musical Keyboard” (see below),
which is highly recommended.
On the other hand, we should
point out that Music Processor
implements all four rows of the
64’s keyboard as pitches,
whereas the “Incredible Musical
Keyboard" uses just the top
two.

A Choice Of 99
Instruments

A total of 99 instruments are
available, ten of which can be
used during actual performance,
as with Computer Song Albums.
Both an Edit and a Step mode
are employed for note entry.
Notes can either be typed in
using the alphanumeric keys, or
“played” as on a piano key-
board (the “Incredible Musical
Keyboard” is indispensable
here). In either case, music is
entered a voice at a time; files of
individual voices are saved,

then magically merged into a
single score. You can even cre-
ate special accompaniment files,
which you can save, reload, and
play along with.

Many different commands
and statement types are avail-
able in both modes. Instru-
ments, tempos, text display and
accentuation, colors, repeats,
and other options can all be
specified, and changed at any
point in the arrangement. Step
mode permits instant playback
and editing, then moving either
forward or backward to the next.
note.

As with Song Albums, a
“jukebox”” play mode is avail-
able. The program contains
some powerful features not ap-
parent (nor readily accessible) to
the novice, but intriguing for the
advanced programmer. Com-
puter keys can be redefined for
performance purposes. More im-
portantly, the preset instruments
can be redefined; the arranger
can actually change any SID
chip parameter through pro-
gramming. It’s not simple, but it
is possible.

“The Incredible
Musical Keyboard”

It's open to debate just how “in-
credible” the “Incredible Musi-
cal Keyboard” (IMK) really is.
This simple keyboard is clearly
cost effective, mechanically reli-
able, and most useful for per-
forming and coding data. It also
comes with a very attractive
post-90-day-guarantee replace-
ment offer: $10, or free with
software order—which could be
as low as $25. IMK is a plastic,
color-coordinated, nearly two-
octave, miniature keyboard
overlay that uses the top two
rows of the 64’s keys. The prin-
ciple drawback is its tiny keys,
which are shallow as well as



- Now you can turn
your Commodore 64 into a

talki trivia bf.

Introducing TriviaTalker...for only $39.95.

With the TriviaTalker disk your Commodore
64™ can play games of trivia along with you and
your family. It asks you questions out loud using
the sound interface device already in your Com-
modore. It corrects you when you're wrong and
congratulates you when you're right. TriviaTalker
comes with a built-in timed response scoring sys-
tem. The faster you answer the multiple choice
questions, the higher your score.

You can also confound the trivia pros by add-
ing your own questions to the game. And that can
make for some exciting, creative trivia parties or
educational tutoring for your family.

TriviaTalker includes five different categories
of trivia and knowledge: American History, Sports,
Science, Entertainment, and Geography.

*The answer is San Marino.

If you're not a trivia buff, for only $19.95 the
Votalker voice synthesis disk allows your Commo-
dore 64 to speak with a truly unlimited vocabu-
lary. It can say anything you can type. You can
program the Votalker for other games, for educa-
tion, for personal programs—applications as limit-
less as your mind (and mouth). (Votalker is already
included in the TriviaTalker program.)

To order call 1-800-453-4001
(in Utah 1-800-662-8666). VISA and MasterCard
accepted. Or send a money order to Votalker,
1394 Rankin, Troy, M1 48083. U.S. dollars only.
Please add $2.00 for shipping and handling.
Michigan residents add 4% sales tax. Allow 2-6
weeks for delivery.

Commodore 64 is a trademark of Commodore Business Machines, Inc.



MICROTRIVIA

Macro Fun!

{

For Family Entertainment
Music * Graphics
Over 1000 Questions

* sports

* history

* science (includes computers)

* geography

* music, movies, television

* literature & art

* grab bag

*special kids questions for ages 5-12
CE4 version requires disk drive

IBM PC version requires DOS and double-sided disk
drive, color graphicsadapler is optional

1-800-638-2000

Inside Md. call 1-800-831-4300
Microtrivia (¢ $29.95
[]C64 []IBM
Postage & handling $2.50
(outside U.S. $5.00)

Md. residents add 5% sales tax

Total
5 | Payment Enclosed
[ MasterCard (] Visa  [] Am. Exp.
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Acct. # _
Exp. Date
Please Print
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Address
City e Satle
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~ ,‘_2_3 Owl Software Corp.
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narrow. To achieve any speed, a
new playing technique is re-
quired. On the other hand, as
Kawasaki has amply demon-
strated, facility is not impossible
to acquire; and many
performers/arrangers will not
be inhibited by this format in
any case. The keyboard spans
two octaves only, minus one
note—from C to B. A top C is
sorely missed; it’s a real shame
it wasn't included.

The keyboard program is
polyphonic, playing up to three
notes at once. It does exhibit,
however, one crucial problem
with chords: Some key com-
binations are not correctly en-
coded. This is not to be blamed
on the keyboard- or software; it’s
a problem caused by the way
the computer reads keypresses.
Although all triads work cor-
rectly, other combinations of
notes can be disastrous: For ex-
ample, a-c-d gives b-c-d, as
does a-b-c; c-d-e gives d-e-f.
Another apparent bug is that
“held” voices sometimes
retrigger when other voices
move. All voices have the same
tone color with IMK software
(this is not required in Kawasaki
Synthesizer—see below).

On the positive side, a con-
siderable variety of menu op-
tions is available to the user
during performance. You can
choose slide or vibrato, one of
three instruments (piano, syn-
thesizer, or bass), specify vol-
ume and octave, or insert Pitch
Bend, which slides upward only;
it hops back down to the origi-
nal pitch when released. The
Slide is single speed-moderate
(it gives unpredictable—if fasci-
nating—results in chordal
settings).

The real bonus in this pack-
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age, however, is the comprehen-
sive demo of Sight & Sound
software. (For display purposes,
the demos can run in perpetual
rotation.) Indeed, IMK is proba-
bly worth getting just to look at
all these goodies. Demos in-
clude: Kawasaki Synthesizer,
Kawasaki Rhythm Rocker, Music
Processor, 3001 Sound Odyssey,
and a Computer Song Album
(the latter a complete rendition
of “Sweet Dreams Are Made Of
This,” with highlighted,
“bouncing ball” text.) Music
Processor even includes a brief
Music Video Kit animation not
included in the Processor pack-
age itself.

The programs not otherwise
reviewed here—Kawasaki
Rhythm Rocker and 3001 Sound
Odyssey, a SID chip tutorial and
panel synthesizer/composer—
both appear to be outstanding.
Rhythm Rocker permits bass and
percussion programming against
real-time melody performance
(optionally on the IMK); it inte-
grates hi-res, coordinated color
graphics into a single pro-
gram—a veritable media tour de
force.

Equally impressive, in a dif-
ferent way, is 3001 Sound Odys-
sey. This electronic music tutor
is a catchy, animated introduc-
tion to digital hardware synthe
sis. The synthesizer portion of
the program is a virtually com-
plete implementation of SID; it
includes not only filter envelop-
ing (through ADSR3), but per-
mits use of oscillator three as a
control in the sub-audio range.
This may well be the way to in-
troduce electronic music concepts
and experiences to young peo-
ple. The method appears concep-
tually sound and powerful, as
well as clever and inexpensive.




The Kawasaki
Synthesizer

Kawasaki Synthesizer is a two-
disk package consisting of The
Performer and The Composer. The
Performer works with either the
Commodore keyboard (top two
rows) or the “Incredible Musical
Keyboard.” You can use vibrato,
pitch bend (again, up only, hop
down), or sweep (a giant sweep
up, switching down on release).
There are also a synchronized
graphics/music demo, Kawasaki
Space Dance Theatre, 21 preset
instrumental /effects options,
and 13 songs—including two
“LPs” (which illustrate The
Composer’s multifile chaining
mode). Each of the presets can
incorporate any of the four
waveforms, including noise,
which are selectable indepen-
dently of the instrument. You
also choose monophonic or
three-voice polyphonic mode,
and have the option of playing
the lead line to a “bass and
drums” sequenced accompani-
ment. As with Music Processor,
the program has some trouble
decoding certain combinations
of keys (chords).

A more important disk is
The Composer. In contrast to the
Music Processor, The Composer is
sequencer-based. Time is
marked in beats; each beat is a
single sequencer stage where an
event (or rest) can “happen.”
There are 255 stages per mem-
ory bank, and nine banks. Each
voice requires a different bank,
so that the (up to) three voices
must divide up the nine banks.
There are many possibilities.

Two main displays are
used: the Keyboard Page and
the Sound Editing Page. The
Keyboard Page permits per-

formance using the upper rows
of the 64 keyboard, or the IMK.
You have options of accompani-
ment sequence, choice of wave-
form, keyboard octave,
wah-wah, and vibrato. You can
also select monophonic or poly-
phonic mode. Monophonic
mode offers a split keyboard (in
halves), with considerable dis-
tance between the two octaves.
In contrast to other programs,
Synthesizer implements different
tone colors for polyphonic
voices (when they have been
previously defined on the
Sound Editing Page). There are
some limits to polyphonic
mode, not the least of which
seems to be a major bug: The
notes apparently cannot be
stuck together. In the split key-
board mode, there are also
tradeoffs: no vibrato, and no
polyphony.

On the Sound Editing Page,
instruments are created and pa-
rameters set. Here is a wide
range of options for recreating
individual voicings (sets of three
are saved as “sound files” inde-
pendent of compositions). You
can easily specify envelopes, fil-
ter and pulse-width settings,
and effects (ring modulation and
sync). You also make basic
waveform selection, but only
after opting for a separate Mixer
page.

Most, though not all, of
SID’s capability is implemented
here, including those features
most useful and relevent to the
traditional performer/arranger.
Certain choices have been sim-
plified: only eight preset pulse-
widths, resonances, and filter
cutoffs are provided. The user
should also be aware that a cer-
tain number of sound param-
eters are not saved as part of a

The main menu for the Kawasaki
Synthesizer.

sound file; these include octave
selection, wah-wah, and vibrato,
which must be manually en-
tered. A big help is the presence
of a “play note” key, which al-
lows you to instantly hear a
voice at any given point.

Note sequences (that is,
compositions) are entered by
playing keys one sequence step
(beat) at a time. There is even a
special rest key. Pitches are also
entered one voice at a time. The
sequence display is color-coded,
with appropriate pitch names so
that note files can be easily and
accurately deciphered. Docu-
mentation is superb; and par-
ticularly when working from the
Sound Editing Page, it is re-
quired for steering through the
intricacies of note entry, editing,
saving, bank switching, etc.
(Numerous onscreen reminders
help greatly, but additional aid
is needed.)

Performer Or
Arranger?

To compare Kawasaki Synthesizer
with Music Processor in terms of
composing/arranging is difficult.
They represent two quite differ-
ent approaches and styles.
Syntheziser appeals more to the
keyboard performer; it is faster
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and intuitive, more spontane- nitions can be changed during a sonably priced, brilliantly pro-
ous. Processor is primarily de- Processor arrangement; they re-  grammed, attractively packaged.
signed for the arranger, and main fixed in Synthesizer. My They are useful to hobbyists, for
reflects a more abstract orienta-  advice is to pick the program an introduction to electronic
tion. Here one might work from that best suits your methods. music, as a vehicle for creative
a score, do more pre-planning, All of these products (Com- experimentation, even for com-
be interested in greater pro- puter Song Albums excluded) mercial applications. Sight &
gramming power and flexibility.  are important software/ Sound’s approaches to “making
One important difference: In- hardware contributions to 64 music” are varied, and appeal to
struments and instrument defi-  music synthesis. They are rea-  different needs. In summary,

Sight & Sound means top quality

music software. I highly recom-

: mend their products to all music
it New Technological Breakthrough! RERGIS

1\\\\\\\!\\&“\1"‘\\\\l\""'\':

\\\\\\\\\ Sight & Sound Music Software, Inc.
| ULTRA BYTE 3200 South 166th St.

New- Berlin, WI 53151

D ' s K N l B B L E R Music Video Hits (Computer Song

Album)—disk, $24.95

C TP "S i —
The Ultimate Bit by Bit Disk Duplicator S ouaee (oniputenong kD)

For The Commodore 64 and 1541 Disk Drive Music Processor (disk), $34.95
[ncredible Musical Keyboard—plas-
ULTRABYTE DISK NIBBLER COPIES tic keyboard overlay and disk, $49.95
ALL SOFTWARE EXCEPT |TSELF Kawasaki Synthesizer (two-disk set),

$49.95 @
SATISFACTION GUARANTEED

Return for refund within 10 days The FGC’O’Y
if not completely satisfied A
nd The

plus $ 3.00 Shipping and Handling
MASTERCARD, VISA, CHECK, or M.O., P d "
Forelgn Orders or COD Add § 2.00 on Neil Randall

Calif., Add 6.5% ($2.60) Sales Tax

Introductory Price BACKUP COPIES $20.00 PLUS $3.00 SHIPPING
Based on new proprietary Disk Operating System (DOS ) that One of the more difficult prob-
reads and writes bits on the disk independent of format. This lems in primary education is
process, called nibbling, treats disk errors, extra sectors, pattern recognition. It is an im-
renumbered tracks and other protection schemes exactly the plied goal in all subjects, rather
same as ordinary data. than an explicit single subject.
: But pattern recognition may be
o Simple to use. Just load and run the most important part of all
o Fast. Copies entire disk on single 1541 in 8 minutes formal education, based as it is
o One easy step. No separate analysis or error production on systems of logic. The prob-
o Uses revolutionary Track Scan Technology to make lem is that, by itself, it can be
an exact replica of the original disk. both boring and seemingly
Write or Call 24 Hour Order Line 1rrel¢i5v:t1;§. computers. As with
ULTRABYTE (818) 796 - 0576 so many other things, the com-
P.0.Box 789 La Canada, CA 91011 pUlehicanytum bIrng shutime

into exciting novelty. If the pro-
gram is done well, the student

SOFTWARE AUTHORS PLEASE WRITE will learn without realizing he




STEVE PUNTER'’S
-64 WORD PROCESSOR

FEATURING:

e 40 to 160 column video display

® Single pass double column output

e 100% proportional printing capability

e Double sided printing with margin offsets

e Over 30 printers fully supported

e “Bump free" loading — MSD — 2 compatible
e Automatic spelling corrections with Spellpro™

Toll Free Order Line

1-800-387-3208
—IIIIIISDFTWARE

755 The Queensway East, Unit 8, Mississauga, Ontario, Canada L4Y 4C5 . Phone 416-273-6350

NEWEST

EEGELIINE

Even If You Never Prepared a Tax Return Before...

MANY HAPPY RETURNS™

Guides the Beginner

or Expert C-64* or VIC-20* Owner to Tax Savings

Prepares Individual

or Small Business I.R.S. and State Tax Returns

“I Got Many Happy Return$!”

A Message from the Pathfinder Edition

Program Author:

Taxes are frequently Over-Paid Regardless of who
prepares your lax return you, a brother, an uncle or
spouse even a professional tax preparer can uninten
tionally miss a credit, a deduclion or choose a method of
filing that costs you extra tax dollars

Accomodates the needs of most taxpayers. Does 16
farms/schedules/credits including 1040, A, B, D, E, G, W,
Child Care Credit, Aimony Payments, Minimum Tax, Mar-
riage Credit, Income Averaging, and Political Contribution
Credits, Does all Tax Table calculations (no need to look up
tax as required with some programs). Itemized deductions,

and more . . . $69.95

Pathfinder/Pro Edition

All above PLUS schedules C and SE for small
Business, 2106 Employee Business Expense Credils, 2119

Using “Many Happy Return§” can mean KNOWING
you won't OVER-PAY your tax again! This program uses
1R S.-approved strategies included in each program I've
written since 1978, These strategies combine with the
computer to eliminate costly human error and can result

in Maximum Tax Savings. for you, Sale/Exchange of Residence Credit $99.95
Even if you've NEVER prepared a tax return or aren't Siate Tax Edition

familiar wilh computers, with “Many Happy Return§" Simultaneously performs with above editions to com:

guidance you can complete your tax return quickly and plete NY, CA, or OH State Tax Return. $14.95

correctly. As when sitting down with a good professional
tax preparer, the program presents a dialog of simple
Yes/No questions, then analyzes the answers to determine
the correct forms/schedules to file. Previous tax or
programming experience 15 not required

| feel this program can save you more than its cosl,
and, it comes with a MONEY-BACK GUARANTEE. You can
enjoy KNOWING you paid the least tax this year.

ORDER YOUR COPY TODAY! Thanks and . . .

» Available for
Commadore-64° or
Eh-plus VIC-20*
on Disc or Cassette

« Other forms/schedules
available on request

» Disc Save of Info
for Future Use

o Designed for Beginner
or Expert Users

o Compares filing Joint/Separately

* Swaps depen: to find lowest tax

® Print to screen or |RS. forms

» Performs all math calculabions

o Normal shipment within 24 hours

« Help a phone call away

o 1/2:Price on Enhanced » Toll-free order hot line
Annual Updates o MONEY-BACK GUARANTEE

When Mailing Check or Money Order
Please State Machine Type and Memory

OPTIONAL PRINT TO STANDARD |.R.S. FORMS
(FRICTION-FEED PRINTER 15 REQUIRED)
Add $3.00 Shipping and Handling
€.0.D, $5 Extra FOB Cleveland
3% Surcharge aon Credit Card Orders

DEALER INQUIRIES INVITED

MANY HAPPY RETURNS
Bill Novak *Tr

Vertical Horizons, Inc.
2299 Waest Eleventh Street
Cleveland, Ohio 44113

(216) 696.5093 =

COST fI'r..i TAX-DEDUCTIBLE
d k o d

e Business Machines

To Order or for More Information
CALL TOLL-FREE

1.800-547-3000

ASK FOR TAX DEPT. A

]
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or she has done so. And if the
program is done exactly right,
the student will return to it
again and again.

The Factory and The Pond
are two educational games for
the 64 from Sunburst Commu-
nications which explicitly
attempt to teach pattern recog-
nition. According to the packag-
ing, they’'re designed for ages
seven and up, but Sunburst'’s
flyer lists The Factory as nine to
adult., No matter, for both are
useable-—with help from par-
ents—by younger players as well.

Learning By
Creating

The Factory asks you to build a
factory in order to make a prod-
uct. The opening page asks you
to choose one of three activities:
Test a Machine, Build a Factory,
or Make a Product. Testing a
machine is essentially a dem-
onstration of each of the three
types of machines available. To
build a factory, you combine
machines to create a unique
product. The game appears in
the third option, Make a Prod-
uct, where you are shown a
product and asked to match it.

The product you begin with
is simply a square of “raw mate-
rial.” With the help of three
types of machines, you can turn
this raw material into a finished
product. The Punch machine
lets you punch either round or
square holes in the material.
You can command the machine
to punch one, two, or three
evenly spaced holes. With the
Stripe machine, you can paint a
stripe across the middle of the
material. Thin stripes, Medium
stripes, or Thick stripes are all
possible. Finally, the Rotate ma-
chine turns the material 45, 90,
135, or 180 degrees.
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YOU MADE THE PRODUCY CORRECTLY!

PRESS 10 CONTIMUE.

The Factory teaches the child how to
use machines to build a product.

The idea is to use a com-
bination of machines to create a
unique product. When building
a factory, you can use up to
eight machines—in any com-
bination of the above three
types—to create an attractive
product with stripes and holes.
For instance, you can set up
your factory so that the first ma-
chine will paint a thin stripe
across the middle, the second
machine will punch three round
holes along that stripe, the third
machine will rotate the material
90 degrees, the fourth will paint
a thick stripe across the mate-
rial, and so on. By combining
the machines in the right order,
it's possible to produce a very
attractive product.

In Make a Product, the pro-
gram gives you a ready-made
product to copy. You must build
a factory to produce that prod-
uct. Three levels of difficulty
allow you to tailor this activity
towards just about any age
group within the 6-16 range. A
typical product in the Easy cate-
gory would be one with a Thin
stripe and a Thick stripe cross-
ing at right angles. A Hard
product would possibly have
three stripes of varying thick-
ness, three circular holes, and
two square holes. The Hard se-
ries is instructive for any age
group, including adults. It re-
quires considerable thought to

reproduce the product exactly.

One of the better aspects of
The Factory is the distinction be-
tween being creative and being
tested. Make a Product is a test,
to see how well you understand
how machines work together.
Build a Factory, by contrast, is
purely creative: You may build
factories and create products to
your heart’s content, without
worrying about failure or frus-
tration. Sunburst obviously un-
derstands that there is room in
education for both types of ac-
tivity. In this sense alone, The
Factory is a superb educational
program.

A Frog Faces A

Dilemma

The Pond is about a frog. What
you do is help him find his way
across a pond. He can get there
only by hopping on lily pads,
which are placed on the pond in
some kind of pattern. You must
tell the frog to hop a certain
number of lily pads to the left,
then a certain number to the
right, then a certain number up,
and so on. After you've given
the frog the pattern, he’ll follow
it to see where he ends up. If
you've been successful, he gets
across the pattern; if not, he
ends up in the water.

There are six different
ponds, each representing a level
of difficulty. Farmer Jane's
ponds (the easiest) and Billy
Bob’s ponds require a two-step
pattern. That is, the frog will
have to jump a continuing pat-
tern of, say, three to the right
and one down. By repeating this
pattern, the frog gets across the
pond. The Puzzle ponds and
The Lost Ponds are three-step
patterns. The Maze ponds and
the Twister ponds (the most dif-
ficult) are four-step patterns., A



XREF-64 BASIC CROSS REFERENCE

This tool allows you to locate those hard-to-find vanables in your programs
Cross-relerences all tokens (key words), vanables and constants in sorted
order. You can even add you own tokens lrom other software such as
ULTRABASIC or VICTREE. Listings to screen or all ASCII printers.

DISK $17.95
SYNTHY-64
This is renowned as the finest music synthesizers available al any price.
Others may have a lot of onscreen frills, but SYNTHY-64 makes music better
than them all. Nothing comes close to the performance ol lhis package

Includes manual with tutorial, sample music

DISK $27.95 TAPE $24.95

ULTRABASIC-64

This package adds 50 powerful commands (many found in VIDEO BASIC,
above) - HIRES, MULTI, DOT, DRAW, CIRCLE, BOX. FILL, JOY, TURTLE,
MOVE. TURN. HARD, SOUND, SPRITE, ROTATE. more. All commands
are easy lo use. Includes manual with two-part tutonal and demo

DISK $27.95 TAPE $24.95

CHARTPAK-64

This finest charting package draws pie, bar and line charts and graphs from
your data or DIF, Multiplan and Busicalc files. Charts are drawn in any of
2 formats. Change formal and build another chart immediately. Hardcopy
to MPS801, Epson, Okidata, Prowniter. Includes manual and tutonal

DISK $42.95

CHARTPLOT-64
Same as CHARTPACK-64 for highest quality output to most popular pen
plotters DISK $84.95

DEALER INQUIRIES ARE INVITED

CADPAK-64

This advanced design package has oulstanding features - two Hires
screens, draw LINEs, RAYs, CIRCLEs, BOXEs; freehand DRAW; FILL with
patterns; COPY areas; SAVE/RECALL pictures, define and use intricate
OBJECTS: insert text on screen; UNDO last function. Requires high quality
lightpen. We recommend McPen, Includes manual with tutorial.

DISK $49.95 McPen lightpen $49.95

MASTER 64

This professional application development package adds 100 powerful
commands 1o BASIC including fast ISAM indexed liles; simplified yel
sophisticaled screen and printer management; programmer's aid; BASIC
4.0 commands. 22-digit anthmetic, machine language monitor. Runtime
package for royalty-free distribution of your programs. Includes 150pp.
manual.

VIDEO BASIC-64

This superb graphics and sound development package lets you write sofl-
ware for distribution without royalties. Has hires, multicolor, sprite and
turtle graphics; audio commands for simple or complex music and sound
effects. two sizes of hardcopy to most dot matrix printers; game features
such as sprite collision detection, lightpen, game paddle; memory
management for multiple graphics screens, screen copy, elc.

DISK $59.95

TAS-64 FOR SERIOUS INVESTORS

This sophisticated charting system plols more than 15 technical indicators
on spht screen. moving averages, oscillators, trading brands, leasl squares,
trend lines. superimpose graphs, five volume indicalors, relative strength,
volumes; more Online data collection DJNR/S or Warner. 175pp. manual
Tutorial DISK $84.95

DISK $84.95

FREE CATALOG Ask for a listing of other
Abacus Software for Commodore-64 or Vic-20
DISTRIBUTORS

Great Britain:  Belguim: France: New Zealand:
ADAMSOFT Inter. Services MICRO APPLICATION VISCOUNT ELECTRONICS
18 Norwich Ave. AVGuilaume 30 147 Avenue Paul-Doumer 308-308 Church Street
Rochdale, Lancs. Brussel 1160, Belguim Rueill Malmaison, France E;'""““"" Narth

-9

706-524304 2-660-1447 1732-9254

West Germany: Sweden: Australla:

DATA BECKER  TIAL TRADING CW ELECTRONICS
Merowingerstr 30 PO 516 416 Logan Road
4000 Dusseldor! 34300 Almhult Brisbane, Queens
0211/312085 476-12304 07-397.0808

Commodore 64 is a reg. T.M. of Commodore Business Machines

AVAILABLE AT COMPUTER STORES, OR WRITE:

Abacus [ Software

P.0. BOX 7211 GRAND RAPIDS, MICH. 49510 "™&r

For po E: stage & handling, add $4.00 (U.S. and Canada), add $6.00
I

for foreign. Make pa qument in U.S. dollars by check, money order

or charge card. (Michigan Residents add 4% sales tax).
FOR QUICK SERVICE PHONE 616-241-5510

'_13
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wide variety of patterns is avail-
able, so you will not likely see
the same one too often. And the
difficult patterns are indeed dif-
ficult; even adults will have
trouble picking out the patterns
without a fair bit of practice.

The number of steps in the
pattern is the number of unique
portions of a continuing pattern.
The frog will follow that pattern
until the last step, then return to
the first step and start over
again. In a two-step pattern, for
example, you may enter one-
right, three-down; the frog will
hop one to the right, then three
downward, one to the right
again, three downward again,
and so on. Naturally, four-step
patterns are far more difficult to
pick out; frequently the pattern
is not complete on the screen
when you start.

To help pick out the pat-
tern, you may use the cursor
keys to move the frog along the
lily pads. After a few jumps,
you should know it. In the
hardest ponds, though, you may
try several times before you fi-
nally understand the pattern.
Often, as is the case in most
pattern recognition exercises, the
correct pattern is obvious only
after you know it. If you're
stuck, you can ask for help. The
program will flash the correct
pattern on the screen, or it will
even show you the entire pond
(at a different scale). Thus, frus-
tration can be avoided.

The program is divided into
practice and game. Practice is
just that: You choose a pond
and practice getting the frog
across. The game portion is
raore involved, requiring that
you complete three puzzles at
each of the six ponds. You can
play either solitaire or with an-
Olhm player.

Basically, the game portion
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Pattern recognition is taught in The
Pond.

involves losing as few points as
possible. You start with 35, los-
ing points each time you either
move the frog manually or ask
for help. For example, if you use
the cursor keys to move the frog
for seven lily pads—to find the
pattern—you lose seven points.
More seriously, if you ask to see
the whole pond in the help
menu, you lose 15 points. Thus,
you lose the fewest points by
asking for the least amount of
help. At each new level, you get
35 new points to work with, By
the time you reach the last two
levels, you'll likely need all of
them. The object of the game is
simply to get through the
Twister ponds first; if you suc-
ceed, the program provides a lit-
tle graphic surprise.

Both The Factory and The
Pond are appealing programs.
Each has a Program Guide, a
well-writ-ten, graphically de-
tailed explanation of the pro-
gram. The Program Guide leads
you through the workings of the
program in a tutorial fashion, so
that getting into the game takes
little time.

The programs may be too
difficult for younger children to
understand by themselves, at
least without considerable prac-
tice. In both games, it may be
necessary for a parent, or an
older sibling, to start them off.
After that, it will still be difficult

for a seven-year-old, but fine for
a slightly older child. This is far
from a criticism, though, since it
is best for a parent to supervise
educational software use, any-
way. Children above the age of
nine, however, should be able
to use and enjoy both programs
easily.

The Factory and The Pond

Sunburst Communications, Inc.

39 Washington Avenue

Pleasantville, NY 10570

$34.95 each (disk) @

Also
Worth
Noting
[ R O e e R T S R e

Eliza

Eliza is not a new product, but
many readers may be unaware
of this fascinating and instruc-
tive “computer psychotherapist”
program which traces its history
back to a mainframe computer
at MIT.

In 1965, computer pioneer
Dr. Joseph Weizenbaum created
Eliza as a spoof of nondirective
psychotherapy. Eliza asks ques-
tions, responds to your answers
in nonjudgmental ways, and
gently probes your thoughts and'
feelings. It remains an interest-
ing experiment in artificial intel-
ligence simulation, even if the
program routines soon become
obvious to you.

The Commodore 64 version
of Eliza produced by the Artifi-
cial Intelligence Research Group
has two attributes which make
it well worth the $45 purchase
price. First, it’s a full equivalent




FOR ’64 USERS ONLY!

THE ANATOMY OF THE C-64
insider's guide to the lesser known features of the '64.
Includes graphics, sound synthesis, 1/0 control, sam-
ple programs using kernal routings, more. For those who
need to know, includes complete disassembled and
documented ROM listings.

ISBN-0-916439-00-3 300pp $19.95

ANATOMY OF 1541 DISK DRIVE
unravels mysteries ot using misunderstood disk drive.
Details use of sequential, relative and random files. In-
cludes sample programs: FILE PROTECT, DIRECTORY,
DISK MONITOR, BACKUP, MERGE, COPY, others.
Describes DOS kernal with disassembled and
documented 1541 ROMS listings.

ISBN-0-916439-01-1 320pp $19.95

MACHINE LANGUAGE FOR C-64
write faster, more efficient programs in machine
language. Specifically geared to ‘64 features. Learn all
6510 instructions. Includes 3 full length programs:
ASSEMBLER, DISASSEMBLER and amazing 6510
SIMULATOR to ‘'see" each operator on the screen

ISBN-0-016439-02-x 200pp $14.95

TRICKS & TIPS FOR THE C-64
collection of easy to use programming techniques.
Perfect companion for those hard to solve problems.
Covers advanced graphics, ease data input, CPM,
POKEs, BASIC enhancements, character sets,
joystick/mouse simulation, transferring data between
computers, more. A treasure chest.

ISBN-0-916439-03-8 280pp $19.95

ADVANCED MACHINE
LANGUAQE FOR C-64

author L. Englisch clearly explains some very detailed
subjects: interrupts, video controller, timer, real time
clock, parallel and serial I/0, extending BASIC, tricks and
tips from machine language, more.

ISBN-0-916439-06-2 210pp $14.95

IDEAS TO USE ON YOUR C-64
wondering what to do with your 647, we suggest dozens
of possibilities including complete program listings for
many, many uses. Themes such as auto expenses elec-
tronic calculator, construction estimator, health diet
plans, store window advertiser, computer poetry, party
invitations and more.

$12.95

ISBN-0-916439-07-0 200pp

Software
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CASSETTE BOOK FOR C-64 o vc o
all information needed to use and program datasette.
Many exmple programs. Includes new operating system
for fast loading and saving of files.
ISBN-0-916439-04-6 200pp $14.95

ADVENTURE GAMEWRITERS
HANDBOOK

Writing adventure games! Here's a handbook with sug-
gestions and hints for you. Includes an adventure pro-
gram generator to simplify your projects.
ISBN-0-916439-14-32 220pp

GRAPHICS BOOK FOR C-84
from fundamentals thru advanced topics this is most
complete reference anywhere. Covers character sets,
moving sprites, drawing in HIRES and MULTICOLOR,
using lightpens, handling IRQs, 3D graphics, projections,
curves, animation. Dozens of examples.
ISBN-0-916439-05-4 350pp

$14.95

$19.95

PRINTER BOOK FOR C-64

tor your understanding of MPS801, 1520, 1525, 1526,
Epson and most dot matrix printer. Packed with examples
and utilities. Learn hardcopy of text and graphics, secon-
dary addresses, plotting in 3D, much more. With
MPS801 ROM listings.
ISBN-0-916439-08-9 350pp $19.95

SCIENCE | ENGINEERING C-64
topics include linear/non Linear regression, CHI square,
Fourier analysis, matrix calculations, more. Programs
from physics, chemistry, biology, astronomy, elec-
tronics, etc. Describes variable types, computational
accuracy, sort alogrithms. Many program listings.

ISBN-0-916439-09-7 250pp $19.95

PEEKS AND POKES FOR C-64
Fast and simple techniques for programming. Make your
64 do things that previously required much programming.
ISBN-0-916439-13-5 180pp $14.95

DEALER INQUIRIES ARE INVITED

IN CANADA CONTACT:
The Book Centre, 1140 Beaulac Street
Montreal, Quebec H4R1RB Phone: (514) 322-4154

AVAILABLE AT COMPUTER STORES, OR WRITE:

TS

Abacus i Software

P.0.BOX 7211 GRAND RAPIDS, MI 49510
Exclusive U.8, DATA BECKER Publishars

For postage & handling, add $4.00 (U.S. and  wsa |
Canada), add $6.00 for foreign. Make payment | EEEER

in U.S. dollars by check, money order of
charge card. (Michigan Residents add 4%
sales tax.)

FOR QUICK SERVICE PHONE (616) 241-5510
Commodore 64 is a reg. T.M. ol C dore Busi Machi

You Can Count On

Abacus

(2332399481

T

Software

P.O. Box 7211 Grand Rapids, Ml 49510 Exclusive U.S. Data Becker Publisher
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of the original MIT mainframe
program, employing the same
conversational power that
makes Eliza seem so human.
Some other versions available
are reduced in power and there-
fore in function. Second, the
BASIC source code is unpro-
tected. You can break into the
program anywhere and make all
the changes you want. Add
color and sound—even speech
synthesis. Build the vocabulary.
Personalize the program. It's
also a good piece of work for
beginning programmers to
study.

Artificial Intelligence Research Group
921 North La Jolla Avenue

Los Angeles, CA 90046

$45

(c-64 /vic-20 RS-232)

INTERFAGE

539 95

MFJ-1238

Provides RS-232 ;
voltage conversion for T,
C-64/VIC-20 serial port. Use “r
RS-232 printers, modems, speech synthesizers,
other peripherals. Switch reverses transmit/re-
ceive lines. Useas null modem. 25 pin RS-232 con-
nector. Plugs into user’s port. 2%x2% inches.

C-64/VIC-20

MODEM
A QToEaw

High performance Tam Instrument :Ingla chip
design. For C-64/VIC-20. Plug into user port. For
single or multiline phones. Plugs into phone base.
300 baud, Direct connect, Originate/Answer Full
duplex,Carrier detect LED,Crystal controlled In-
cludes Basic listing of Terminal Program.

Order from MFJ and try it. If not delighted,
return within 30 days for refund (less shipping).

One year unconditional guarantee.

Order yours today. Call toll free 800-647-1800.
Charge VISA, MC. Or mall check, money order.

CALL TOLL FREE ... 800-647-1800
Call 601-323-5869 in MS, outside continental USA.

INCORPORATED

MF ENTERPRISES

\__ 921 Loulsville Road, Starkville, MS 39759

J

Zenyji

Zenji is a truly challenging maze
game that combines the flavor
of several Oriental board games
with a two-dimensional version
of the familiar rotating puzzle
cube.

When the Zenji mazes first
appear, they are disorganized
and randomly oriented. Moving
a disembodied Mandarin-style
head (naturally), you must con-
nect all the maze elements to
the mysterious radiant source.
When you reach a module that
you wish to connect, position
yourself in its exact center.
Pressing the fire button and
simultaneously moving the joy-
stick left or right rotates the
maze element—nhopefully into
contact with a section that’s al-
ready connected to the source.
You'll soon know if you've been
successful, since the powerful
green emanations from the
source quickly flood any contig-
uous segments.

As you zoom around tying
the maze together, you some-
times have the chance to pick
up extra points. Don’t slow
down too much in quest of
these ephemeral bonuses; you
only have a short time to con-
nect the maze. You're reminded
of this not only by a screen
timer, but also by an ominous
increase in the tempo of the
suitably atmospheric music.

In the midst of all this ac-
tion, you have to figure out how
to connect the maze. When you
complete one, another maze—
larger and more complex—ap-
pears. Your score is growing,
but so are your problems. Even-
tually, in the larger mazes,
you're avidly pursued by the
Flames of Desire and some rap-
idly moving Sparks. If these
touch you, you'll lose your head
(and you only have four to play

with). Your only defense against
these foes is to spin the module
you're in. Thus, while the object
is connection, the defense is dis-
connection. Perhaps Zenji is
really an exercise in Eastern phi-
losophy. Precision and patience
play as great a part as strategy
and swiftness.

Although final understand-
ing of the source remains elu-
sive, Zenji is an undeniably
enjoyable game. Making
progress is easy on the lesser
levels. As you move into those
realms where the source reveals
more of itself, you'll find great
challenges and perhaps ultimate
peace-of-mind.

Zenji appears to be a
multiplayer game, offering its
mysteries to up to eight acolytes
at a time. It also takes joysticks
in both ports when set up for
more than one player, There’s
no documentation concerning
this, however.

Activision, Inc.

Drawer 7286

Mountain View, CA 94039
$31.95 (disk)

$34.95 (cartridge)

VIP Terminal

VIP Terminal is a full-featured
terminal program with such
“extras”” as 80-column display
and support for up- and
downloading. It uses a simple
menu format to allow access to
practically every possible com-
munication configuration.

It would be difficult to find
a communication situation that
can’t be handled with VIP Ter-
minal. It supports nine different
baud rates, programmable keys,
three upload and download pro-
tocols, and autodialing for the
1650 Automodem. There’s a
built-in clock, a full screen edi-
tor, and many features which



SERIOUS 64 SOFTWARE

INDISPENSIBLE TOOLS FOR YOUR COMMODORE 64

PASCAL 64 Disk $39.95
This full compiler produces fast 6502

machine code. Supports data Types:
REAL, INTEGER, BOOLEAN, CHAR,
multiple dimension arrays, RECORD, FILE,
SET and pointer. Offers easy string handl-
ing, procedures for sequential and relative
data management and ability to write IN-
TERRUPT routines in Pascal! Extensions
included for hires and sprite graphics. Op-
tionally link to ASSEM/MON machine
language.

DATAMAT-64 DISK $39.95
This powerful data base manager handles
up to 2000 records per disk. Select the
screen format using up to 50 fields per
record. DATAMAT 64 can sort on multiple
fields in any combination. Complete report
writing capabilities to all COMMODORE or
ASCII printers.

ASSEMBLER MONITOR

This complete language development
package features a macro assembler and
extended monitor. The macro assembler
offers freeform input, complete assembler
listings with symbol table (label), condi-
tional assembly. The extended monitor has
all the standard commands plus single
step, quick trace breakpoint, bank swit-
ching and more. DISK $39.95

BASIC-84 comwpnan DISK $39.95
This is a full compllert aty

ADA TRAINING COURSE

This package introduces you to ADA, the
official language of.tl® Department of

oJe '-. 110 page step by
wal escrlblng the language.

DISK $79.95

POWER PLAN 64 DISK $49.95
This super Spreadsheel gatures built in

i D use as 1-2-.
Jur choices on
ays availabla.

screen
Makes &
depth user’

TEXTOMAT-64 DISK $39.95

This complete word processor displays 80
columns using horizontal scrolling. In
memory editing up to 24,000 characters
plus chaining of longer documents.
Complete text formatting, block operations,
form letters, on-screen prompting.

OTHER NEW SOFTWARE COMING SOONI

All software products featured above
have inside disk storage pockets,
and heavy 3-ring-binder for maxi-
mum durability and easy reference.

DEALER INQUIRIES INVITED

AVAILABLE AT COMPUTER STORES, OR WRITE:

Abacus Hilifi Software

P.0. BOX 7211 GRAND RAPIDS, MI 49510
Exclusive U.8. DATA BECKER Publishers

For postage & handling, add $4.00 (U.S. and NN
Canada), add $6.00 for foreign. Make payment g
in U.S. dollars by check, money order of

charge card. (Michigan Residents add 4% |/IES,
sales tax.)

FOR QUICK SERVICE PHONE (818) 241-5810

Commodore 64 is a reg. T M. of Commodore Business Machines

You Can Count On

Abacus

F3¥FIITIT

T,

Software

P.O. Box 7211 Grand Rapids, Ml 49510 Exclusive U.S. Data Becker Publisher
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allow you to customize your
system for a particular commu-
nications situation. Documenta-
tion is thorough and presented
very well.

The recently updated ver-
sion of VIP Terminal now allows
conversion from CBM ASCII to
regular ASCII, and vice versa, as
a part of the program. Also in-
cluded has been a List Disk File
feature to allow the user to print
disk files which were virtually
downloaded, but won't fit into
the workspace for printing. The
program will now work with
the new Mitey Mo modem and
the HES Il modem as well as all
other modems on the market.

In short, VIP Terminal is de-
signed to give you maximum
communications flexibility in an
easy-to-use format. Written en-
tirely in machine language, VIP
Terminal is certainly worth con-
sideration, especially if you use
your computer for communica-
tion with many different
systems.

Softlaw Corporation
132 Aero Camino
Goleta, CA 93117
$59.95 (disk)

London Blitz

This is one of the more exciting
and exacting computer games
for the 64 to come along in a
while. Spend an hour playing
London Blitz, and you'll be
hooked.

During World War II, the
German Luftwaffe continually
peppered England with bombs,
many of which sat for hours,
days, and even weeks before
detonating. Members'of the mil-
itary bomb squads who were
sent to disarm those unexploded
bombs faced some of the most
dangerous, sensitive, and com-
plicated situations possible.
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Avalon Hill has done a su-
perb job of recreating the ten-
sion, excitement, and complexity
which confronted these bomb
disposal units. You race through
the streets and expressways of
London, locating and disarming
unexploded bombs. There are
five basic types of bombs, with
several revisions of each type. A
citywide map shows where
bombs have dropped. Switch to
the street screen, and find your
way to the bomb site. Once
you've arrived, you go about
the delicate work of correctly
decoding the bomb’s numeric
combination with the aid of an
onscreen voltage tester, Virtu-
ally all of the action is con-
trolled by joystick.

The tension quickly builds.
As you begin working on a
bomb, a timer beeps the remain-
ing minutes and seconds avail-
able before explosion. You'll
hear the shrill whistle of other
incoming bombs which you must
reach and disarm before they go
off. The codes you must break
for the first two types of bombs
are not terribly difficult, but
there are different sensitivities.
If you rush, you're likely to end
up in a cloud of smoke. Bomb
types III, 1V, and V get progres-
sively more complex and sensi-

tive.
You work your way from

Lance Corporal through four
other ranks to Second Lieuten-
ant. A status screen shows your
rank, a summary of the bombs
dropped and disarmed, and
your commanding officer’s re-
marks about your competence.
Take the time to thoroughly
read the pages of documenta-
tion as the manufacturer sug-
gests. You'll find London Blitz to
be one of the most absorbing
computer games in your
collection.

Microcomputer Games

The Avalon Hill Game Company
4517 Harford Road

Baltimore, MD 21214

$20 (cassette)

$25 (disk)

Breakdance

For the 99 percent of us who
never will—and never should—
try to breakdance, Epyx has pro-
duced a colorful, musical simu-
lation package with five
different breakdancing games.

Using the computer’s joy-
stick, you'll soon be moon-
walking, floor rocking,
headspinning, popping, and
floor flipping. The first game is
a dance contest in which your
onscreen character must mimic
the moves of the neighbor-
hood’s hottest breaker. Game
two pits you against an entire
“rocket crew” of break dancers.
Mimic their moves or you'll end
up being danced off a dock and
into the river. The third game is
an even more strenuous exercise
in matching the four-, six-, or
eight-move routines of a com-
puter controlled dancer.

One of the most enjoyable
of the games is the fourth op-
tion, in which you choreograph
your own dance. Choose from a
menu of dance moves, change
the speed of your dancer, and
select from five different musical
numbers, Finally, in the fifth
game, you can put it all together
in the Grand Loop as you go
through all four games.

Epyx has put together a
nice package of breakdancing
scenarios with colorful,
smoothly moving graphics, and
lively music.

Epyx, Inc.

1043 Kiel Court

Sunnyvale, CA 94089

approximately $29-$35 (disk) @



® Complete with
software

® Moves forward,
reverse, left,
right

Enter the Age of Robotics

171 b D robo! Fun and Edcational!

® Stepper motor
controlled

® Ultrasonic
vision and

ranging

FUN! Nomad has a mobile range of 25 feet. Accurate robot stepper motors control forward and reverse move-
ment and left and right turning. Nomad’s ultrasonic vision gives him the ability to detect objects, measure
distance and sense motion. All of Nomad’s circuitry and mechanics are contained within an aluminum chassis

and tough plastic shell. The molded tray can be used to carry small items!

EDUCATIONAL! Teaching Nomad to find his way through a maze or trace geometrical shapes is a great way

to teach programming logic to children and adults alike. And, Nomad's ultrasonic sight takes him

yond a

standard “turtle”. Nomad comes complete with his own robot language, and for the 64, BASIC enhancement
software which adds new robot commands. A great way to make the transition from LOGO to BASIC!

Nomad comes complete with software on cassette or disk and a comprehensive user's manual for a retail price
of just $179.95.

Call 215-861-0850 to ord

er direct or contact your local dealer.

,0.Box152 « Hellertown, PA 18055

Copies of articles
from this publication

are now available
from the UMI Article
Clearinghouse.

Yes! | would like to know more about UMI Article Clear
inghouse. | 2m interested in electronic
ordering through the following systemi(sk:

1 DIALOG/Dialorder JITT Dialcom
[ OnTyme “JOCLC TLL Subsystem
(1 Other (please specify)
11 am interested in sending my order by mail
1 Please send me your current catalog and user instruc
tions for the systemis) | checked above
Name
Title.
Institution/Company
Department
Address
City. State Zip

Phone ( |}

CTélaPﬂgl ouse

Mail to: University Microfilms International
300 North Zeeb Road, Box 91 Ann Arbor, MI 48106

FOR COMMODORE 64'and VIC 20™
TAX AID

USETAXAI Dm

TO PREPARE YOUR
INCOME TAX RETURN

daiv Xvli

m Developed by an experienced accounting firm, TaxAid is ac-
curate, easy to use, and comes with a detailed manual. Your
tax data is permanently stored on tape or disk. The cost is tax
deductible and low cost yearly updates are available. B TaxAid
is menu driven with advanced editing features and will prepare

=
<
o
=

any IRS form 1040. Calculations are automatic and all tax
tables including income averaging are built in. Results can be
directed to the monitor or the printer.

Call or write for complete brochure

aiv Xxvi

TAXAID I

FOR VIC 20 WITH 16K

TAXAID III

FOR COMMODORE 64

Disk or Cassette: $29.95 + 1.50 shipping

TAXAID

TAX AID

TAXAID SOFTWARE, INC.
606 N. Second Avenue
Two Harbors, MN 55616

(218) 834-5012 or 834-3600
TAXAID

aiv Xvi

TAX AID

TAXAID IS A TRADEMARK OF TAXAID SOFTWARE, INC,
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MACHINE I.ANGI.IAGE FOR BEGINNERS

chhard Mansfleld Senlor Editor .

Self-Modifying Programs

This topic isn’t strictly for beginners. Self-
modification is a rather sophisticated way to
supercharge your programs, but beglnners should
be able to follow the ideas. In addition, we'll
cover some associated topics such as how ad-
dresses are stored in ML, and present a useful fill
routine which can be used in a variety of
applications. The accompanying program, for ex-
ample, will clear the high-resolution screen on
the Commodore 64.

A subroutine which stores something into a
large number of adjoining memory locations is
called a fill routine. There are several ways to do
it. To clear the high-res screen on the 64, for ex-
ample, we’ll want to stuff zeroes into the 8,000
bytes from address 8192 to 16191 (we'll assume
that this is where your high-res screen is cur-
rently located).

One way to fill it would be to simply set up
a series of STA instructions, each one using the
,Y addressing mode so that 256 bytes are filled at
one time. We can fill, for example, a 512-byte
large block of memory by this method:

LDA #0
LDY #0
STA 8192,
STA 8448,Y
INY

BNE LOOP
RTS

Here we are putting a zero (the thing we're
going to store in the bytes of memory during our
fill) into the Accumulator and also setting the Y
register to zero so it can act as a 256-event
counter. The first time we go through the loop, a
zero is stored into addresses 8192 and 8448.

LooP
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Then we raise the Y register by 1 with INY and
BNE (branch back if Y does not yet equal zero)
to the LOOP again. Y will continue to count up
until it goes past 255 and then resets itself to
zero. At this point, we’ll fall through the BNE
and RTS back into BASIC or back to the JSR
within machine language that called upon this
subroutine.

Risky Practices

Notice that the ,Y addressing mode adds the
value of Y to the number. For example, when Y
holds a 2, we'll be storing (STA) a zero into
addresses 8194 (8192 + 2) and 8450. By this
process, two blocks of 256 bytes are filled with
zero.

However, to clear the high-res screen, we've
got to fill 8,000 bytes and that would mean using
the STA ?,Y (the ? means whatever address is
appropriate) 32 times. There’s an easier, faster
way to fill large areas, but it’s somewhat subver-
sive. It's frowned upon in some programming
circles. It's called self-modifying code, and many
teachers and books warn you agamst using it.

Let’s risk it, though, since it’s a good way to
achieve ultra-high-speed results in some
programming situations. Essentially, we're going
to dynamically change part of our ML program
while it’s running. We're only going to use STA
?2,Y once instead of 32 times, and we're going to
keep punching in new numbers which raise the
address by 256.

Here's what it looks like in a complete pro-
gram that will clear out the entire high-res screen
of the 64:



“..Darn near "
letter quality!

The high quality, square dot technology used by Legend produces a character so clear, so crisp our users tell us it's
“darn nearletter quality!” We invite comparisons. In fact, were so confident about our quality we'll be happy to send
you an actual sample of legendary output, just for the asking. Legends are perfect for those important reports and
proposals as well as regular office correspondence. The graphs and charts you create with Legend are stunningly
good! Allyou have to choose is how fast you want to go. We use a top-quality carbon ribbon common to the world's
most popular typewriter that makes each and every character clean and sharp. And we're so sure about the reliability
of our Legends we guarantee our print head. .. for life!

The LEGEND 880 provides over forty fonts,

all software-selectable and is rated at 80
o cps but purrs along at a comfortable RTS of
- ¢ 104 characters per second. It's designed to
Lepcna a8 |

work with all popular computers including
IBM, most ofthe IBM-compatibles as well
as Apple, Tl and Commodore. And all this
can be yours today at a really affordable
price!

The LEGEND 1080, rated at 100 cps gives

you the quality ofthe 880 at a faster RTS of
- -y 140 characters per second. And simple,
= easy-to-use switch settings bring forty
fonts to your fingertips! True Epson
compatibility means you can run all the
T AT s T s popular software packages including

Lotus 1-2-3, Symphony, Framework,
Wordstar and more!

The LEGEND 1380 s perfect for high speed,
high performance applications. Rated at
130 cps, it produces legendary print quality
at an incredible RTS of 163 characters per
second. Full IBM graphics compatibility
along with downloadable character sets
_ allows you to design your very own fonts
and run all of the new IBM graphics
software.

=

ueccro 1153

Upgrade your printer buffer for only $1.00. For a limited time only you can upgrade the bufferin either
your Legend 1080 or Legend 1380. See your dealer for all the details.

For more information about these and the full line of Legendary printers contact Legend Peripheral Products,
6041 Variel Avenue, Woodland Hills, Ca 91367. Telephone (818) 704-9100. Outside CA call toll-free
1-800-321-4484. Telex 662436.

PERIPHERAL
PRODUCTS

Trademarks — [BM International Business Machines Corporation/ Epson-Epson America/Lotus 1-2-3, Symphony/ Lotus Development Corporation/ Framework-Ashton - Tate/Wordstar- MicroPro
Apple-Apple Computer/Commodore-Commaodore Business Machines-Tl-Texas Instruments
Legend and RTS- Cal Abco, Legend Pertpheral Products
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There’s a lot of information packed into this
kind of ML program listing. Before explaining the

program, let’s first explain the various zones of
such listings.

What Each Column Means

On the far left, you’ll see line numbers from
150-370. These are used just like BASIC line
numbers. (Notice line 160. It’s inserted to help
show the definitions of the various columns in
this listing.)

The first column is called ADDR and is the
address in the computer’s memory where these
various ML instructions are stored. Follow along
line 180 to see what each of these columns
means. Here we see 864. That's the starting ad-
dress of this subroutine. A two-byte long ML
instruction (LDA #32) will be placed into ad-
dresses 864 and 865.

The next column is the opcode (operation-
code). In this case it’s 169, which is the number
that the computer recognizes as the LDA # com-
mand. The third field is another kind of address.
It's the address upon which the LDA # will act.
In this case, it loads the number 32 into the
Accumulator (this kind of addressing is called
immediate addressing because we're not loading
from the computer’s 32nd memory location;
rather, the actual number 32 is being placed into
the Accumulator).

What we’ve looked at is a representation of
two of the bytes that will be in the computer’s
memory after this program is assembled: 169 32
will sit in addresses 864 and 865. The next field
is called the LABEL field, but line 180 has no
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label. (The only labels in this program are LOOP
and FINI which are used as place markers to
identify the start of the two loops in the

program.)

ML Commands

The next zone is called MNEM for mnemonic.
Mnemonics are the three-letter commands which
are used when programming in ML. STA, for ex-
ample, stands for STore the Accumulator; INY
stands for INcrement the Y register. Mnemonics
are the ML equivalent of BASIC commands.

Following the mnemonics are the addresses
upon which these commands act: to store, to
load from, to branch to, etc. In line 180, we are
loading the accumulator with the number 32. Fi-
nally, there are sometimes comments to remind
us what is going on in a particular line.

The first part of this fill routine puts the
number 32 into address 878 (lines 180-190) and
then puts a zero into address 877 (lines
200-210). How do we figure out these numbers?

In ML, addresses are computed a special
way. Most addresses are held in two bytes. You
calculate an address by dividing the address by
256, putting the result into the higher byte in
memory and putting the remainder into the lower
byte. So, to calculate the ML form of the address
8192 (the first byte of the high-res screen), we
divide 8192/256 and get 32. That's called the
high byte of our address and we store it into the
high byte of the two bytes following LOOP.
There is no remainder, so we put a zero into
LOOP+1. Now the STA 0000,Y in line 240 has
been transformed into STA 8192,Y.

o



Why not just write STA 8192,Y at line 240
and be done with it? We'll get to that in a
minute.

Stuffing The Dummy

Now we're at the main loop of the program. The
address bytes in line 240 are dummy bytes.
We're going to be constantly changing them dur-
ing the program run. However, the first time we
come here when the program is started, we've
just stored the ML address 8192 into the two
bytes following the STA and so a zero (left in the
accumulator after line 200) will be sent to ad-
dress 8192. We've blanked out the first byte in
the high-res screen. Only 7999 bytes to go.

Now we raise the Y register from zero to 1
and branch back to LOOP. Y is always added to
the address in the STA ?,Y addressing mode, so
this time we’ll store the zero in the Accumulator
into address 8192+1. And so forth until Y has
gone past 255 and reset itself to zero. Then we
fall through to line 270. (We've just filled up the
first 256 bytes of the high-res screen.)

Line 270 is where the high byte of our STA
address (line 240) will be raised by 1. When you
raise the high byte of an ML address by 1, you
are raising the actual address by 256.

We're now going to test this high byte to see
if we're through filling the screen. Line 280
fetches the high byte into the X register and we
compare it against the number 63. We want to
raise the address 31 times. We're looking for a 63
because we started out with a 32 in the high
byte: (63 — 32 = 31).

If we haven't yet incremented the high byte
up to 63, we branch back to the LOOP and fill
another 256 bytes. If we have reached 63, we fall
through to line 310 where we load the Y register
with 64 and count down (DEY) through this little
loop to take care of the last 64 bytes which were
not filled by our main loop. These 64 bytes were
left over after we filled 256 byte blocks 31 times.
(There are 8000 bytes in a high-res screen and
256 * 31 = 7936 so we have a few more bytes to
fill.)

Safety First

Finally, line 350 will load in the Commodore
“‘clear-text-screen’’ character and we JSR to ad-
dress 65490, which clears the text screen and
gets rid of any residual garbage left after the
high-res screen was cleared.

Now, why did we have to start this whole
routine off by inserting the 8192 into the dummy
address at line 240? If we didn't, we could only
use the routine once. After the dummy has been
incremented, if we didn’t fix it at the start of the

subroutine, the next time you JSR’d to this sub-
routine you would be storing above the high-res
screen because the dummy would be left point-
ing to address 16128. This is one of the reasons
why self-modifying code is considered risky. It's
worth remembering to initialize your dummy if
you use self-modifying addresses in your
programs.

TYPICAL COMPUTER,_ SET-UP

Dis. DRIVE

VIC 20

ces $99.50

PLUGS INTO USER PORT.
NOTHING ELSE NEEDED.
EASY TO USE. VERSATILE.

e Read or Program. One byte or

32K bytes!

OR Use like a disk drive. LOAD,
SAVE, GET, INPUT, PRINT, CMD,
OPEN, CLOSE—EPROM FILES!
Our software lets you use familiar BASIC commands to
create, modify, scratch files on readily available EPROM |
chips. Adds a new dimension to your computing capability.
Works with most ML Monitors too.

e Make Auto-Start Cartridges of your programs.

e The promenade™ C1 gives you 4 programming voltages,
2 EPROM supply voltages, 3 intelligent programming
algorithms, 15 bit chip addressing, 3 LED's and NO
switches. Your computer controls everything from software!

e Textool socket. Anti-static aluminum housing.

EPROMS, cartridge PC boards, efc. at extra charge.

e Some EPROM types you can use with the promenade™
2758 2532 AB2732P 5133 X2816A"
2516 2732 2564 5143 52813*
2716 27Ca2 2764 2815* ABD16P*
27C16 2732A 27C64 2816*

P " Commodors Busness Machres *Donotes seciricaly eraseab types

JARON .
Q " N, HAN g 1y

promenade

Call Toll Free: 8B00-421-7731
In California: 800-421-7748

I | JASON-RANHEIM
) 580 Parrott St., San Jose, CA 95112

|_VisA_ |
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We Love Our Customers %

w ¥ That's why we only sell and support Commodore 64 and Vic 20 -:
computers!! We have e the best prices e over 1000 programs ¢ 500 W
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accessories ¢ absolutely the best service ¢ one day express mail Q
delivery ¢ immediate replacement warranty ¢ 15 day free trial ® pro- --;

gramming knowledge e technical knowledge ¢ we are the only one
in the U.S.A. with complete support for Commodore 64 and Vic 20 Eg¥i
computers!!
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SENDIN THIS COUPON TODAY FOR A FREE 64-PAGE
“EXCLUSIVE COMMODORE-64 AND VIC-20 CATALOG” — PLUS OUR SPECIAL

“BUY MORE—SAVE MORE COUPON”
(Save up to $500 on software and accessories)
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%  PROTECTO ENTERPRIZES

" TO ORDER WRITE OR CALL: PROTECTO ENTERPRIZES. BOX 550. BARRINGTON. IL 60010

¥ Call 312/ 382-5244
> | 8to5 Weekdays 9-12 Saturdays |
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COMPUTER AND SOFTWARE SUPER AUTO

Commonore 64 SALE

(with $12.95 Bonus Pack Purchase)

il 1 i

e 170K Disk Drive $199.00 ¥ BEST
e Tractor Friction Printer $169.00% SERVICE
e 13" Hi-Res Color Monitor $199.00 %

*|less coupon discount

* COMMODORE 64 CDMPUTER $175.00
only $175.00 when you order power il B4K
64 COMPUTER! LESS t. lue af the
SPECIAL OFTWARE COUPON we pack «ith your
amputer that allows you to SAVE OVER $H00 oft
o e prces! With unly 3100 of savings appitied
inpiter cust is $76.001

* 170 DISK DRIVE $199.00
I ou orde 170K Disk

‘HUJ of Ca mn

$99.00

Name
Executive Word Processor
* Exccutie Data Bis

80 COLUMN 80CPS 20,000 Word Dic
TRACTION FRICTION PRINTER 5159 00 £
1 pay only 3169 00 when o

eluxe e pri

* 13" HI-RES COLOR MONITOR $199.00

You pay only $199 when your order this 13" COLOR
MONITOR with sharper and clearer resolution than any
other color monitors we have tested! LESS value of the
SPECIAL DISCOUNT COUPON we pack with your monitor
that allows you to save over $500 off software sale prices
With only 5100 of savings applied, your net color monitor
cost 1s only $99.00 (16 colors)

80 COLUMN BOARD $99. 00

Nt i 1 HO COLU n the reein At oie
time! Co .,_--'- waur Comim + G4 ) COLUMNS
.m.-ny--";ll.u,.-1|-.-.h:-'.||| ur'ruu NSION BOARD!
PLUS 4 sipt expander! Can use with most existing
siftware

80 COLUMNS IN COLOR
EXECUTIVE WORD PROCESSOR $49.00

ext

ltem
Inyentory Managemaon
sk

L1 4 s (T (R
drapl ansertion, automat

W f.’[fl'\ il 1 { 1
key controls e and parag
clilition, centermg, g settugs and outpat il

printers! lncludes a powerdtal mail merge

List $99.00 SALE $49.00 Coupon 33900

We pack a SPECIAL SOFTWARE DISCOUNT
COUPON with every COMMODORE 64
COMPUTER DISK DRIVE-PRINTER:
MONITOR we sell! This coupon allows you to
SAVE OVER 56500 OFF SALE PRICES!!

(Examples)
PROFESSIONAL SOFTWARE
COMMODORE 64

Wnle or c.all for
Sample SPECIAL SOFTWARE COUPON!

EXECUTIVE QUALITY
PROFESSIONAL BUSINESS SOFTWARE

The Cadillac of Business Programs
for Commodore 64 Computers

List

£99 00
$99 00
£99 00
499 00
599 00

DIAL MODEM 64

(Best communications package in USA)

WE $ 00
HAVE

THE

LOWEST e Computer Learning Pad $49.00
PRICES e New Voice Synthesizer $59.00

e Commodore 64 Power for
Vic-20 $69.00

SPECIAL SOFTWARE COUPON

SUPER AUTO DIAL MODEM 5?9 DD

15t plug into your Comin ire 64 computer
and you're re ,1 transmit and receive messages
Easier to use than dialing your telephone just push one
voyour computer! Includes exclusive ¢
up and down loading to ponter and disk
129 00 SALE $79.00.

NEW COMPUTER LEﬂRNING PM) $39.95

. tablet ot new TECH

o Lse

SALE $39.95

NEW VOICE SYNTHESIZER $59.00
Sale  Coupon For Com 64 or VIC 20 computers. Just plug it and your
49 00 ) 00 can program words and semtences, adjust volome and

536 00
14 9%
$49 (0

ete b make talking adventure gamece el actn
ustorzed talkips!! FOR O i
CHLJust type

1995 you

o Ed
-l'\”F i I||F GAN '| |

FLOPPY DISK SALE 98¢

Lowest pncesinthe U S A U Single sided smgle density

with hub nngs guality goarantesd! (100 bulkpack ¢

COM 64 < SLOT EXPANSION BOARD 539 95

.,,,‘..r__1=|..|

st 37900 5310 33995 Cauparn -:-.|- 95

9 GREEN SCREEN MONITOR SGB DD

Excetiont guality O masy totea

o

PHONE ORDERS
BAM - BPM Weekdays
9AM - 12N Saturdays

54900

« LOWEST PRICES » 15 DAY FREE TRIAL » 90 DAY FREE REPLACEMENT WARRANTY

« BEST SERVICE IN U.S.A. « ONE DAY EXPRESS MAIL « OVER 500 PROGRAMS « FREE CATALOGS

Add $10.00 for shipping, handling ond insurance. Illinois residents

please add 6% tax Add $20.00 for CANADA, PUERTO RICO. HAWAII

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

WE DO NOT EXPORT TO OTHER COUNTRIES.

Enclose Cashiers Check. Money Order or Personal Check, Allow 14

days for delivery 210 7 days for phone orders | doy express mail!
VISA — MASTER CARD —-C O.D

PROTECTO

ENTERPRIZES i ovcovncustowess

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382:5244 to order



DAISY WHEEL PRINTER SALE!
AR e

ALIKE

DELUXE COMPUTER PRINTER

List Price $399 SALE $249

e Superb “Daisy Wheel” Computer
Printer

e 100 Characters

e Bi-directional with special print
enhancements-many type styles-
$18.95

e Pitch 10, 12, 15 CPI

' e Print Speed up to 12 CPS

T e Print line width: 115, 138, 172
characters

e 13" Extra large carriage

e Drop in cassette ribbon
(replacement 38.95)

e (Centronics parallel RS 232
Serial interface built in (specify)

AL EKE

DELUXE "COMBINATION"
PRINTER/TYPEWRITER

A A A

ol o R S

Letter Quality Printer

List Price $499 SALE $299

® Superb Computer Business printer
combined with world's finest

Mt —— D500 electronic typewriter!

¢ T'wo machines in one—just a flick
of the switch!

e Superb letter quality corre-
spondence—home, office, word
processing!

e 13" Extra large carriage

e Drop in cassette ribbon—
replacement $8.95

® Precision daisy wheel printing—
many type styles! $18.95

® Pitch selector-10, 12, 15 CPS,
Automatic relocate key!

e  Automatic margin control and
setting! Key in buffer!

Letter Quality Printer/Typewriter * Centronics parallel of RS 232

Serial interface built-in (specify)

15 Day Free Trial - 90 Day Immediate Replacement Warranty

e COMMODORE 64 COMPUTERINTERFACEONLY $49.00 -ATARIINTERFACE $79.00

————— e g

j ADD $10.00 for shipping and handing! | pROTECTo
| Enclose Cashiers Check, Money Order or Personal Check. Allow I el
|14 days for delivery, 2 to 7 days for phone orders, 1 day ezpress' ENTER PR'Z ES T
Jmail! Canada orders must be in U.S. dollars. VISA — MASTER | BOX 550, BARRINGTON, ILLINOIS 60010

CARD ACCEPTED. We ship C,0.D. R | Phone 312/382.5244 to ordar



MPUTER PRINTER SALE!!
COM-STAR T/F

Tractor'

COM-STAR

Friction

- Printer

ot 169"

* Lowest Priced, Best Quality, Tractor-Friction Printers in the U.S.A.

* FastB80-120-160 Characters Per Second

e Word Processing

e Print Out Data from Modem Services

“* DELUXE COMSTAR T/F
80 CPS Printer — $169.00
This COMSTAR T/F (Tractor Friction)
PRINTER 15 exceptionally versatile It
prints 847 x 11" standard size single sheet
stationary or continuous feed computer
paper. Bi-directional. impact dot matrix,
80 CPS, 224 characters (Centronics

Parellel Interface)

Premium Quality 120-140 CPS
10X COM-STAR PLUS+
Printer $239.00
The COM-STAR PLUS+ gives you all the
Jfeatures of the COMSTAR T/F PRINTER
plus a 10" carriage. 120-140CPS, 9 x 9 dot
matrix with double strike capability for 18 x
18 dot matrix (near letter quahty). high
resolution bit 1image (120 x 144 dot
matrix), underlining, back spacing, left
and rght margin settings, true lower
decenders with super and subscripts,
prints standard, italic, block graphics and
special characters, It gives you print
quality .and features found on printers
costing twice as much!!'  (Centronics
Parallel Interface) (Better than Epson

FXB80) List $499.00 SALE $239.00

Premium Quality 120-140 CPS
15%X COM-STAR PLUS+
Business Printer $339.00

Has all the features of the 10" COM-STAR
PLUS + PRINTER plus 15%" carriage and
more powerful electronics components to
handle large ledger business forms!
(Better than Epson FX 100) List $599

SALE $339.00

Superior Quality
10" COM-STAR+ H.S.
HIGH SPEED 160-180 CPS

Business Printer $359.00
This Super High Speed Com-Star+ Business
Printer has all the features of the 10" COM-
STAR+ PRINTER with HIGH SPEED
BUSINESS PRINTING 160-180 CPS, 1009
duty cycle, 8K Buffer, diverse character
fonts, special symbols and true decenders,
vertical and horizontal tabs. A RED HOT
BUSINESS PRINTER at an unbelievable low
price (Serial or Centronics Parallel
Interface) List $699.00 Sale $359.00

e 40, 46, 66, 80, 96, 132 Characters Per Line Spacing
¢ Print Labels, Letters, Graphs and Tables
s “The Most Important Accesso

s List Your Programs
for Your Computer’’
Superior Quality
15%"” COM-STAR PLUS* H.S.
High Speed 160 - 180 CPS *
Business Printer $459.00
This Super High Speed COM-STAR+ 152"
Business Printer has all the features of the
10" COM-STAR BUSINESS PRINTER witha
15%" Carriage and more powerful
electronic components to handle larger
ledger business forms! Exclusive bottom
feed. (Sereal Centronics Parallel Interface)
List $799.00 Sale $459.00

® Olympia
Executive Letter Quality
DAISY WHEEL PRINTER $369.00

This 1s the worlds finest daisy wheel printer

Fantastic Letter Quality, up to 20 CPS
bidirectional, will handle 144" forms
width! Has a 256 character print buffer,
special print enhancements, built n
tractor-feed (90 day warranty) centronics
Parallel and RS232C Interface List $699
SALE $369.

e 15 Da: Free Trial - 1 Year Immediate Reﬁlacement WarrantK

PARALLEL INTERFACES

For VIC-20 and COM-64 — $49.00 For Apple computers — $79.00 Atari Interface—$79.00

WE DO NOT EXPORT TO OTHER COUNTRIES.

Add $14 50 for shipping. handling and insurance. lllinois residents
plecsepdd 6% tox Add 529 00lor CANADA, PUERTO RICO, HAWAII
ALASKA. APO.FPO orders. Canadian orders must be in U.5. dollars.

Enclose Cashiers Check, Money Order or Personal Check. Allow 14
days for delivery. 2to 7 days for phone orders. | day express mail!
VISA—MASTER CARD—We Ship CO.D toUS Addresses Only

B-128 Commodore $139.00

PROTECTO

ENTER PRI Z E s (WE LOVE OUR CUSTOMERS)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382.5244 to order

COM-STARPLUS+ ABCDEFGHIJKLMNOPQRSTUVWXYZ

Print Example:

ABCDEFGHIJKLMNOPGRETUVWXYZ 1 23486 7890
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Commodore 64
Word Processor

BOTH FOR

°49,%

~ Two For One Sale!!

Data Base

ONLY

(List price *98.00. Save °49.00)

IF YOU CAN FIND A BETTER
WORD PROCESSOR OR DATA BASE SYSTEM
WE'LL BUY IT FOR YOU.

Word Writer
(80 Columns in Color).

This menu-driven system includes:

A program which can be used by itself
(stand-alone), or interfaced  with
Timeworks" Data Manager or Data
Manager 2, enabling you to maintain and
print out name and address lists, create
individualized form letters

automatically, and produce customized
reports up to 20 columns wide, which can
be incorporated into any text produced
by the Word Writer.

Data Manager 2

This system includes:

A menu-driven program that easily lets you store information on a wide
variety of subjects — from general name and address lists, to research data.
This program will also calculate and store any corresponding numerical data.

Quick access to important information. Items can be easily retrieved and
printed by category, name, index code, date range, amount range, or any
category of information stored in the system.

Timeworks exclusive X-Search, X-Sort and X-Chart features allow you to
easily cross-search any of the categories. Or arrange your stored items in
increasing or decreasing order, alphabetically, numerically or by date. Break
down statistical information by up to ten indexed categories of your choice —
and graphically review your results.

Make Your 1985 Income Tax Report Easy!

This program includes:

® An easy to use menu-driven program that will enable you to prepare and complete your
Federal income tax returns, yet requires no prior knowledge of computers or accounting.

* A CPA-tested manual, written in easy-to-understand, people-friendly English, abundantly
illustrated to help make tax preparation and tax law understandable.

* Full prompting — you will be guided through the tax preparation process by thoughtful,
easily-understood instructions (prompts) from your computer display screen.

® Password protection -

* A Special Backup Feature — which quickly generates extra backup copies of your
recorded information to guard against the loss of important data.

To prevent unauthorized access to your confidential data.

List 549.00. Sale $39.95

WE DO NOT EXPORT TO OTHER COUNTRIES.

days for delivery, 2to0 7

VISA  MASTER CARD - C.O.D,

Add $3.00 for shipping. handling and insurance, lllincis residents
please add 6% tox. Add 56.00 for CANADA, PUERTO RICO, HAWAIIL,
ALASKA, APO-FPO orders. Conadion orders must be in U.S. dollars.

Enclose Cashiers Check Money Order or Personal Check. Allow 14
{ays for phone orders, | doy express mail!

No €C.0.D. to Canada, APO.FPO,

PROTECTO

E N T E R P R l z E s (WE LOVE OUR CUSTOMERS)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order




(Lowest price in USA)

eBuilt in speaker and

eFront Panel Controls
eoFor Video Recorders
eFor Small Business/

COLOR

MONITOR SALE!!!

audio

Computers

eApple-Commodore
Atari-Franklin-etc.

13" Color Computer Monitor

16
COLORS

e Beautiful Color Contrast
® High Resolution

e Separated Video

e Sharp Clear Text

° Anti Glare Screen

® 40 Columns x 24 lines

e Supports 80 Columns

e ist $399
SALE $199

15 Day Free Trial - 90 Day Immediate Replacement Warranty

12” XTRON SUPER HI-RESOLUTION "SWIVEL BASE” MONITOR

1

1

§ Add $10.00 for shipping, handling and Insurance. lllinols residents ¥
| pleass add 8% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII |
| orders. WE DO NOT EXPORT TO OTHER COUNTRIES.

| Enclose Cashiers Check, Money Order or Personal Check. Allow 14 |
days for delivery, 2 1o 7 days for phone orders, 1 day express mail! |

| Canada orders must be in U.S. dollars. Visa - MasterCard - C.0.D.

» -—

List $249 SALE $119
80 Columns x 24 lines, Super Hi-Resolution 1000 lines

Green or Amber super-clear 'Easy to Read’ text with special anti-glare screen!
2" ‘FENITH HI.RESOLUTION GREEN OR AMBER TEXT DISPLAY

MONITOR List $199 SALE $99

80 Columns x 24 lines, Hi-Resolution-crisp clear easy to read text with anti-glare

screen! A MUST for word processing.

2" MONITOR GREEN OR AMBER TEXT
80 Columns x 24 lines, easy to read up front controls

List $159 SALE $79.95

=h o2
+ LOWEST PRICES » 15 DAY FREE TRIAL * 90 DAY FREE REPLACEMENT WARRANTY
« BEST SERVICE IN U.S.A. + ONE DAY EXPRESS MAIL + OVER 500 PROGRAMS « FREE CATALOGS
ieELE

PROTECTO

E N TE R P R' z E s {WE LOVE OUR CUSTOMERS)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382.5244 to order
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Color

Lee Noel, Jr., Assistant Editor

Frustrated by the time and trouble in-
volved in making color changes to high-
res program displays? “Color Swaﬁ)" makes
them instantly; and it works for the other
graphics modes of your computer, too. For
the VIC (with or without expansion) and
64.

“Color Swap”’ is a machine language graphics
aid for your BASIC programs. Operating at high
speed, it enables you to change colors at will—
without LISTing and editing your program, and
without waiting for the screen to rebuild. It
works with any type of display—text, high-res,
multicolor, sprites, and so on—and automatically
adjusts itself to the screen configuration you've
chosen.

To start, type in the appropriate version for
your computer, Program 1 for the 64, or Program
2 for the VIC-20. Be sure to save a copy of the
program before. running it.

Next, run the program. If you have a correct
version, you'll see a message with program
instructions. If this is the first time you've used a
machine language program, the SYS command in
the final screen message may be unfamiliar to
you. SYS XXXXX, a BASIC command that can be
used in either direct or program mode, transfers
control from the BASIC environment to the ma-
chine language program at address XXXXX.

Note where it tells you to SYS, then type
NEW and press RETURN. Although you just
erased the program from BASIC memory, it re-
sides in a safe location (see below for details).
You can load, save, and NEW lots of programs,
but Color Swap remains ready to be activated at
any time by the SYS call. The program can only
be erased by turning off your computer, or by
putting something else into its memory area.

A Pair Of POKESs

Once in place, the program is simple to use. It
creates two new (pseudo) registers at addresses
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Swap

700 and 701. Think of 700 as the Old Color Reg-
ister, and 701 as the New Color Register. If you
POKE these locations with two differing color
codes and SYS to Color Swap, any displayed
color that matches the value in 700 is changed to
the color indicated at 701.

To make this clearer, here’s an example.
After loading and running Color Swap, load the
program you want to experiment with, and bring
up the desired screen display. Working in direct
mode, you might enter

POKE700,6:POKE701,7:5YS XXXXX (where XXXXX is
the Color Swap address)

If you enter this line and press RETURN, the
program will find your display, look for blue
(color code 6), and alter any it finds to yellow
(code 7). This could, for example, change an en-
tire blue sky to yellow, or cause the same trans-
formation in a tiny redefined character. And the
exchange of color takes place immediately—
there’s no waiting. If you don't like the effect,
reverse the codes and SYS to Color Swap again.

As you go, make notes of the color codes
that give the best results. Later on, you'll want to
plug these tested values into the program you're
working with. Color Swap acts directly on your
computer, not on your programs; so you'll need
either notes or a perfect memory.

Until you become thoroughly familiar with
Color Swap, there are a number of points to
keep in mind. The program is designed to
change every occurrence of a particular color.
This can be disconcerting at times. If you alter a
blue sky and the current text color is also blue,
both will be changed accordingly. (For a way
around this problem, read on.) Moreover, it can
be difficult to use Color Swap with multicolor
mode on the VIC and with extended background
color on the 64. The program works fine, but
these display modes require that you know ex-
actly what you're doing. Finally, for safety, stick
to the standard Commodore color code numbers,
0-15. Note that Color Swap will not generally
work in conjunction with other machine lan-
guage programs, including utility cartridges like
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the Super Expanders and BASIC extensions.

Color Swap is most effective with displays
and programs that are fairly satisfactory apart
from their colors. If you're in the early stages of
developing a program and are using Color Swap
concurrently, extra care is needed to keep track
of which program is supplying color codes.

A little practice will make things clear. You
can even start without a program by experiment-
ing with the colors of your computer’s standard
display. If you ever do run into trouble, just re-
load your program and start over.

A One-Way Trip

Blocks of machine language work like sub-
routines in BASIC. Color Swap is just simple
chunks of machine language subroutines linked
together in a particular sequence.

In this case, the arrangement is like towns
(the subroutines) connected by a one-way street,
If you want to avoid the town that changes text
color, just get on the road at the next town.
(With Color Swap, once you get on the one-way
street, you're carried along to the very end—
where control is returned to BASIC.)

The accompanying diagrams show how the
program is laid out. The first few sections are
changes which can be made from BASIC, usually
by a POKE to one memory location. You can
skip over some of these early portions, thus
avoiding unwanted color changes.

To make such a detour, just SYS to the ad-
dress of the first needed town along the Color
Swap route—having first POKEd 700 and 701
with the desired values, of course. This “multiple
entry points” feature of Color Swap is obviously
useful, and you may enjoy experimenting with it.

Relocating The Program

Color Swap is relocatable. If the current location
is inconvenient, the bulk of the program can be
shifted to anywhere with free memory. Line 120
of the program contains the variable RA
(Relocatable Address), which can be set to any
desired value. However, if Color Swap is moved
into the normal program area, you'll need to take
steps to prevent it from being overwritten by
BASIC.

Since the VIC has limited memory, a VIC
user is given the option of placing Color Swap in
the cassette buffer (locations 828-1019). Machine
language programs placed in this buffer are pro-
tected from BASIC, but will be disrupted by cas-
sette operations. So, to help VIC cassette users,
the VIC version can perform a relocation, auto-
matically placing and protecting Color Swap at
the top of whatever memory configuration you
have. VIC users have only to follow the prompts
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to make use of this option. (Those VIC users
who wish to set RA themselves can delete lines
10-60, and should put their value for RA into
the expression RA=RA at the start of line 120.)
VIC users with disk drives may wish to select the
cassette option when loading Color Swap. It will
be POKEd into high memory, freeing the cassette
buffer for other short machine language routines.

(Note: Color Swap works fine with the Super
Expander if none of the Expander’s special com-
mands are used.)

Remember that in any relocation the target
addresses of all the SYS calls have to be changed
as well. The parenthetical expressions in the di-
agram show you how to do this. (RA is the value
of the number that appears after SYS in the final
message from your loader.) VIC tape users must
make these calculations to employ the various
entry points for Color Swap. If you move RA
outside the values described above, make



SUPER_ PRINTER

PACKAGES

Gemini 10X and
Cardco+ G

Prowriter and
Cardco+G

COMMODORE 644

ANIMATION
STATION TOUCH
TABLET ....59.85

No additional shipping

charges on Printer Pack-

ages in Continental USA
PRINTERS

Alphacom 40C/Int. .99.95

Alphacom BOC/Int . 189.95

1541 Disk Drive
1526 Printer .
1530 Datasette. . ..
1702 Monitor. . . .
1650 AD/JAA Modem . .............
RS 232 Interface. . .

Call for Special Package
64 System Price

micronics-inc
THE POWER BEHIND THE PRINTED WORD.
Geminl 10X .249  Delta 15X . . .499
Geminl 15X . Radix 10X ..549
Delta 10X ...369  Radix 15X ..629
Powertype .. 329

p
Sllver Reed.........Call
Prowriter 8510 ... ...

Bring the trivia
craze home with
P.Q. The Party
Quiz Qame for
the CBM 84-D . Call

MODEMS
Hayes Smart
Modem 300
Mark VIlfAuto Ans/
Auto Dial
Mark X11/1200 Baud , Call
Prometheus Call
Westridge AAIAD .. Call

CESQERMEEMERQE=DESOERRINE 6 4

A R _E

ACCESS

Neutral Zone-D/T.....23.
Spritemaster-D/T ..23.95
Beachhead-0/T .. 2395
Master Composer-D . .. 27.95
Raid Over Moscow-D/T 27.95
Scrolls 01 Abadon-D/T 23.95
ACCESSORIES

WICO Joystick

Fiip 'n’ File-D

Flip 'n’ File Cart

Joysensor

WICO Trakball.

KRAFT Joystick

EIS Compuserve Kit . ..
VIDTEX

Big Foot 16K Buffer. . ...

BIQ Foot 32K Buffer . ..

Big Foot 64K Buffer
Geminl 10X 8K Upgrade . Catl
Monitars . .

Compuserve Starter |

Elephant SS/5D. .

Verbatim 55/ 00

Elephant §S/0D, .

Ultra Magnetics 55/DD18.00
Alien Volcs Box 11-D. . .99.95
ACTIVISION

Hero-D . ..

Pttail 11-0. . .

River Raia-D....
?;::atholon-l}

MWDJ Tt 2395
On-Field Tennts-D/T . 23.95
AVALON HILL
Call for items and Prices
BATTERIES INCLUDED
Consultant-D .69.95
Paperclip w/ Spelipak-D  B4.95
Super Busscard Il ..

Harne Inventory-D . ...
ecipa- 23

.luulomuoo Cat-D..

Mail List-D. o

Stamps-0

8.1, 80 Card. ...,

Home Pak-D..

BHI]I}EHHUHIJ

Bank Sireet Writer-0
Choplifter-D

Drol-D

Loderunner-0,

Operation Whirlwind - D

Mask of the Sun-D

Dr. Creep-D

Gumball-D

Bungeling Bay-D

Spelunker -0

Stealth-D 20.95
Whistler's Brother-D. .20.95

CARDCO
Cardprint/B
Cardco+G. .
Cardboard /5
Cardkey .... A
Cassette Recorder
Printer Utility-D/T . .

Write Now - r?a

Mail Now-D

File Now-D

Graph Now-D

Spell Now-D

LO-1 Printer

LQ-2 Printer

LQ-3 Printer,

CBS SOFTWARE

Call for Items and Prices
COMMODORE

Assembler-0. . ..
Easy Finance |,|
ILIv-D. ...

Easy Calc-D .

Easy Mail-D

Easy Script-D

Easy Spell-D

Call

Logo-D .
The Manager-D
General Ledger-D
Accts. Rec.-D
Accts. Pay.-D
Magic Desk-Cart
Int, Soccer-Cart . .
Magic Voice
Suspect-D
Cutthroats-D
Simon's Basic-Cant

DYNATECH
Adventura Writer-D
Coaewriter-D
Dialog-D. ...

Ell System-D

Home File Writer-D .
Reportwriter-D
Menuwriter-D
Speedwriter-D ... ..
ELECTRONIC ARTS
Archon-D .

pinball Construction-D .
M.ULE.-D

Murder / Zinderneut - i0;
One On One-0 2
Archon 11-D .,

Financial Cookbook - D
Music Construction-D

7 Cities 0f Gold-D
Standing Stones-0
EPYX
Dragons/Permn-D/T

EPYX (cont d)

0il Barons-D

Pitstop 11-Cart
Puzzlemania

Robots 01 Dawn-D .
Summer Games . . .
Breakdance-D
Barbie-D

G.I. Joe-D

Hot Wheels-D
Impossible Mission-D  23.95
World's Gres! BseballD 23.85
FIRST STAR
Astrochase-D/T
Bristles-0/T
Flip-Flop-D/T

Spy Vs. Spy-D..
HANDIC

64 For‘lh-Caﬂ

64 Gral-Cart .

Slat 64-Cart. .,
Calc Resul Easy- -Cart
Calc Result Adv,-Cant
The Diary-Cant

The Tool-Cart

Brigge Cart
HESWARE

Hesware

INSTA (CIMMARON)
Insta-Writer-Cart 39.95
Insta-Maii-D
Insta-File-D
Managemen! Combo
Insta-Calc-Cart/D
Insta-Graph-D
Insta-Vestor-D
Insta-Speed-D -
Insta-Music-Cart/D
Invest Combo

Word Crat-D
INFOCOM
Deadline-0)
Enchanter-D. ..
Infide!-D
Planetfall-D.
Sorcarer-0
Starcross -0
Suspended -0
Witness-D .

Sea Stalker-D
KOALA

Gibson Light Pen |
Koala Touch Tablet-D. .
Koala Touch Tablet-C

Muppet Learn Keys-D 54 95

D-Disk T-Cassette
Cart - Cartridge

MICROFUN

Death in the Caribbean-0 27.95
Dina Eggs-D 7.95
The Heist-D

Boulder Dash-D

Short Circuit-D. .
MICROPROSE

Floyd /Jungle-D

Hellcat Ace-0/T

NATO Commander-D

Solo Flight-D/T

Spitfire Ace-D/T

Air Rescue -0/ T
Challenger-0/T

F-15 Strike Eagle-D
MISCELLANEDUS

Ken Uston's

Blackjack-D .

Quick Brown Fox-D/Can, 34 95
Uttima 111-D

Flight Simulator 11-0 J? 9‘:
Night Mission/

Pinball-D/T, 20.95
Home Accountant-D . . 49,95
Step By Step-0/T 44,95
Barron's Sat.-D 67.95
Telestar 64-Can 371.95
Castle Wollenstein-D . 20.95
Mastertype-D/Cart
Aztec-D
Miner 204%er-Carn ..

S'.ria Poker-D
tro Chase-D/T
Flip Flop-D/T
Beyond Wolfenstein-D . 23 95
Sam-D 41.85
Mae Assembler-D 4895
Jupiter Mission-D
Barron-D
Tycoon-0
illionaire-D
Kwik-Load-D . .
Sargon I11-D
Air Ralley-D . ..
Graphics Basics- D..
Hes Games-D.
Multiplan-D . .
Omniwriter/ Spell-0
Bruce Lee-D/T
Mancopter-0 . .+ 27,95
Meridian 111-0 27.85
Mastering The Sat-D 1[1-'. 9%
Hes Forth-Can 1.95
Pogo Joe-D/T 20.95
Movie Maker-D
Typing Tutor I11-D
Space Taxi-D
Vip Terminal-D .
Doodie-D

.41.95
23.95

Superbase-640

PARKER BROTHERS
Forgger 11-Cart 3495
Gyruss - Cart 3495
James Bond - Cant 3495
Popeye-Cant 34.95
0*Bert-Cart 3495
Star Wars - Cart 3495
Montezuma's Revenge-C 34.95
SCARBOROUGH
Mastertype -0/ Can

Net Worth-D

Songwriter -0

Aun For the Money -0
SCHOLASTIC

Call for Items and Prices
SCREENPLAY

Call for Items and Prices
SEGA

Call for Items and Prices

SIERAA ON-LINE
Championship Boxing-0 20,95
Dark Crystal-D 27.95
Frogger-0/T

Homeword Speller -0
Homeword - )

Mission Astroid-D

Qi's Well-D

Quest for Tires-D

Threshold -0

Time Zona-D

Ultima 11-D

Uttima 1-D

Ulysses-D

Wizard/Princess-D

Homeword w/ Spelier-D.69.95

SPINNAKER
Adventure Creator-Can
Aprobics-D

All In the Color Caves-C
Alphapet Zoo-Cant
Delta Drawing-Cart
Facemaker-Cart .
Fraction Fever-Cart
Kids on Keys-Cart
Kidwriter-0,
Snooper #1-0
Snooper #2-0

Story Machine-Cart
Traing-D

Grandma's House-D. .

27.95

2295
21.95
22.93
2295
£2.95
22.95
22.95
.. 22.95
L2295

22.95
12295
22.495
22.95
19.95

Hundreds of items
available for the
CBM 64, please call

To Order Call Toll Free

For Technical Info, Order
Inquiries, or for Wisc. Orders -

800-558-0003 414-351-2007

ssl
50 Million Crush-D
Battle/Normandy-D/T
Combat Leader-D/T
Computer Baseball-D
Cosmic Balance-D . .
Eagles-D.
Fortress-D
Germany 1985-D ..
Knight/Desert-0/T
Prafessional Golt-D. .
RFD 1985-D
Ringside Seat-D.. ...,
Tigers in the Snow - D
Baltic 85-D N 2
Broadsides-D . . .
Computer Football- 0.
Questron-D
SYNAPSE
Blue Max-D/T .. ..
Drelbs-D/T 2
Fort Apocalypse-D/T.
Necromancer-0/T
New York City-D/T
Quasimode-D/T
Helax Stress
Reduction Sys
Slam-Ball-D/T
Zaxxon-D/T
Zepplin-D/T
TIMEWORKS
Accounts Payable /
Checkwriter-D
Acctounts Receivable /
Invoice-D
Cash Flow
Management-D
Data Manager 2-0
Data Manager-D/T
Dietron-D/T
Dungeon Algedra
Dragon-D/T
Electronic
Checkbook-D/T 19.95
General Ledger-D.. .. .41.95
Inventory Management-D 41.95
Money Manager-D/T . 19,95
Payroll Management-0, 41,95
Evelyn Woods-D 49,95
TRILLIUM
Amazon-D ..,
Dragonworld - D
Farenheit 451-D
Rendezvouz w/Rama
Shadowkeep -0
WAVEFORM
Call for Items and Prices
WINDHAM CLASSICS
Below the Hoot-D 19.95
Gulliver's Travels-D. .. 19.95
Swiss Family-D 19.95
Wizard of 0z-D 19.95

22,95
22,95
22.95
22.95
22.95

Ve

;‘/40

7o)
q%b
Y

Est. 1982

ORDERING INFORMATION. Please specify system. For fast delivery send cashier’s check, money order or direct bank transters. Personal
and company checks allow 2 weeks to clear. Charges for COD are $3.00. School Purchase Orders welcome. In CONTINENTAL USA, in-
clude $3.00 shipping per software order. Include 3% shipping on all Hardware orders, minimum 3$3.00. Mastercard & Visa please include
card # and expiration date. Wi residents please add 5 % sales tax, HI, AK, FPO, APO, Canadian orders — add 5% shipping, minimum $5.00. DER INE:S Of’ N
All other toreign orders, please add 15% shipping, minimum $10.00. All goods are new and include factory warranty. Due 1o our low prices v __0_ DER LI

all sales are linal. All defective returns must have a return authorization number. Please call 414-351-2007 to obtain an BA¥ or your return - M
will NOT be accepled for replacement or repair. Prices and availability are subject to change without notice
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provisions to protect the program.

Color Swap also offers VIC users a special
convenience: separate background and border
color registers. Ordinarily, VIC background and
border colors are combined into one number in
the register at 36879, and with certain displays, it
can be difficult to tell what colors you're looking
at. Now, a SYS to the start of Color Swap puts
the color code for the background into address
785 and the code for the border into 786. These
locations may then be PEEKed, returning the val-
ues at the time of the SYS call.

A Special Case For VIC
Programmers

Color Swap operates in such a simple way that it
couldn’t be extended to cover the reverse video
mode on the VIC. However, for those pro-
grammers who use this single bit of memory,
Mrogram 3, VIC Inverter, is included. This pro-
gram toggles the reverse bit from one value to
the other each time you SYS 743.

Like Color Swap, this program can also be
relocated by changing RA in the loader, although
this will probably not be necessary: The Inverter
is entirely mdependent of Color Swap, is safe

Extending Its Usefulness

After a little experimentation with Color Swap,
you'll find many uses for it. Although it was de-
vised mainly as a direct mode method of editing
displayed colors, it can be extended to many
other applications.

For example, 64 users know that they can’t
POKE character codes directly to screen memory
and see any effect unless they make correspond-
ing POKEs to color memory. As long as you
know what code is in color memory, you can
easily change it to contrast with the background
by a SYS to Color Swap. With Color Swap in
your 64 and the default display on screen, enter
this in direct mode:

POKE700,6:POKE701,1:5YS49286:POKE1524,83

You should see a white heart appear near the
center of your screen. POKE a few more charac-
ter codes directly to screen memory. Convenient,
isn't it?

Color Swap can also be added to programs
as a subroutine. Although this may take a little
thought, it can be worthwhile. As part of a larger
program, Color Swap’s speed enables it to flash
windows of text and background on and off,
make displays appear and disappear, and alter
characters and sprites instantly.

trom BASIC, and is not in the cassette buffer. See program listings on page 140. @

ATTENTION COMMODORE 64 OWNERS
We'll pay for your mistake!

We know that it's difficult, especially since everyone
is trying to come out with one. Now that error track
protection is going the way of the dinasaour, you
probably purchased an obsolete piece of software. Well
we will give you $25.00 credit*for any original copy
utility software disk that you would like to trade in for the
"NEW REVISED CLONE MACHINE.” Our program can
now back up non-standard sectors with complete con-
trol, detect and reproduce density-frequency alterations,
alter the number of sectors on a track, sync to particular
reference sectors (including a single sync Bit copy) PLUS
reformat a single track.

Other back up programs have only recently caught
up with our ability to reproduce errors. Included is Fast
Clone as well as all of the other standard Clone
Features, we've even made it more user friendly too! THE
CLONE MACHINE was the first utility of its kind and
others followed. Well, we still feel that it's time for the
others to try to play catch up again. STILL ONLY

OUR SPECIAL MSD VERSION 4995
NOWAVAILABLE TOO!!

*NOTE: Micro-W reserves the right to cancel this offer at any time without notice

Available from:
v
Micro-»Y.

DISTRIBUTING, INC.
1342B Route 23
Butler, N.J. 07405

CALL:(201)838-9027




Debugging BASIC:
Part 2

Todd Heimarck, Assistant Editor

The first version of a program almost al-
ways contains a few errors. You have to
find and eliminate the bothersome bugs
before you can really finish the program.
Last month, we looked at some mistakes
programmers can make. This month we’ll
consider some built-in flaws (how a com-
puter can do things wrong) and look at
some useful debugging methods.

In Part 1, we covered some of the limits which
affect memory and the stack on the VIC and 64.
Variables, too, have limits. They can lead to a
variety of problems.

You can employ three types of variables in a
program: string, floating point, and integer. Cer-
tain restrictions apply to each of the three.

Precision, Accuracy, Magnitude

Floating point (FP) numbers, so called because
the decimal point can “float” to either end of the
number, use up five bytes of memory. The vari-
able name needs two additional bytes, so an FP
variable fits into seven bytes of memory.

Three limits apply to floating point numbers:
precision, accuracy, and magnitude.

Floating point numbers are allowed up to
nine digits of precision. Go beyond nine and
your computer automatically rounds to the
nearest nine-digit number. The following pro-
gram illustrates the limits of precision:

13 A$="1":B$=A$

20 FOR J=1T020

30 AS$=A$+B$: PRINTAS,VAL(AS)
48 NEXT

Note that we're working with strings, which
can be longer than nine characters. But in line
30, the strings are converted to a VALue, which
succumbs to the nine-digit limit. After the loop
runs nine times, we see the letter E, which repre-
sents exponentiation (for example, ten to the
power of X). We've hit one of the limits. You can
make calculations on large numbers, but they
will be rounded to the nearest nine digits of
significance.

Another limit, accuracy, sounds like it might

be the same as precision, but it’s not. Limits on
accuracy are built into almost any numbering
system.

Computers calculate in binary (base two).
Fractions which can be expressed as a combina-
tion of halves, fourths, eighths, sixteenths, etc.
are accurate. Others have to be rounded to the
nearest binary value.

People do the same thing with decimal frac-
tions. The number 1/3 is translated to a never-
ending series of threes, .3333333 (and so on).

The limits on accuracy can sometimes lead
to errors of rounding. Try the following program:

18 X=.1
20 FORJ=@TO58 :Y=Y+X:PRINTY :NEXT

A couple dozen times through the loop and
the answers start to vary from what they should
be. The number in computer memory is just
about one tenth, but is a little off. It’s only an
approximation. As the numbers add up, so does
the slight inaccuracy.

Magnitude is the final limit. It's the culprit in
OVERFLOW errors. The Commodore operating
system stores floating point numbers in five
bytes. What happens when all of the bytes fill
up? The number is a little beyond ten to the 38th
power, a one followed by 38 zeros. A VIC or 64
cannot count any higher,

You can force an OVERFLOW error with
this program:

18 X=10: FORJ=1TO5@:
XT

PRINTJ,X: X=X*1@: NE

The program stops when the computer
reaches a number beyond which it cannot count.
Change X=10 to X=—10 to find the limit on the
negative side.

How do these limits affect BASIC programs?
Precision is not really a problem, unless you
want to count past a billion. If you sacrifice pre-
cision, you can count a little beyond a billion bil-
lion billion billion before reaching the highest
number allowed. Accuracy can adversely affect a
lot of programs, however. In a financial program,
for example, yoy might add and subtract some
numbers, ending up with a number like
$ 517.120001 or $ 517.119999 instead of
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$ 517.12. Such programs should include a round-
ing function, DEFFNR(X) = INT(X*100+.5)/100
to strip off those extra numbers.

Integer Limits

Integer variables have their own limits. Integer
variables are always whole numbers and are sig-
nified in programs by a percent-sign (%) suffix.
A%, B%, and Y8% are some examples. You can
also use them in arrays—A5%(6), YZ%(15),
P%(0), etc.

Magnitude, rarely a problem with FP num-
bers, can be a serious limit on integers. Integers
are stored in only two bytes. The highest integer
allowed is 32767, the lowest —32768.

Accuracy is never a problem with integers
and the limits of precision never become a prob-
lem, either.

String Limits
Strings, collections of characters, are subject to
only two limits, both related to length.

First, when INPUT, a string cannot exceed
80 characters on a 64 (two screen lines worth),
88 characters (four screen lines) on a VIC. Sec-
ond, strings cannot be more than 255 characters
long. Concatenation (or adding together two
strings) allows strings to exceed the input limit.
This program demonstrates:

10 A$=||Zu

20 FORJ=1T0400: B$=BS$+A$: PRINTJI,BS$: NEXT

The string variable B$ is not initialized and
so begins as a null string (a string containing
nothing) with a length of zero. Each trip through
the loop adds the variable A$, which holds the
single letter Z. As B$ grows larger and larger, it
reaches the limit of 255 characters, and the com-
puter prints an error message.

File Errors

Sequential disk files operate much the same as
tape files. You begin with the first item and con-
tinue until you reach the last. Reading and writ-
ing these files can lead to a variety of errors,
some subtle, others not so subtle.

There’s one command for writing (PRINT#)
and two for reading (INPUT# and GET#). (Note
there is no space before the “number” sign.)
These three BASIC keywords differ from the
usual PRINT, INPUT, and GET. If you abbre-
viate, don’t use ?# for PRINT#, it won't work. P
SHIFT-R is the correct short form for PRINT#.

If you open a file for reading and try to
write to it or vice versa, you'll get a NOT INPUT
FILE or NOT OUTPUT FILE error. If your disk
drive is not plugged into the serial port, or not
turned on, the computer will tell you DEVICE
114 COMPUTE!'s Gazette February 1985

NOT PRESENT. If you press play on a
Datassette (to load a program), and leave it on
play, then try to write a file, it will seem to work
but the file isn’t actually there. There’s a sensor
that can tell if a button is pressed, but it doesn’t
distinguish between play, play/record, or even
fast forward or rewind. Writing a file while play
(but not record) is pressed won’t write anything.
You can close a file which is already closed,
but you can’t open a file which is already open.
To be safe, you can precede an OPEN with a
CLOSE. For example, CLOSE2: OPENZ2,8,2,
“filename,S,W"" will make sure the file is closed
before it is opened.

If you don’t close a file before ending the
program, you can run into big problems. A disk
drive has its own microprocessor, which keeps
track of open files. Open a file, write to it, and
turn off your computer without closing the file;
the result is a “poison” file, which can corrupt
other files on the disk. Poison files are marked in
the directory with an asterisk. You should never
scratch a poison file, you have to use the validate
command to get rid of it. Before you end a pro-
gram, be certain to close all files.

String Too Long
A very common file error is STRING TOO
LONG, mentioned above.

For strings in a file which are longer than
80/88 characters, you'll have to use GET# rather
than INPUT#. GET# reads in characters one by
one. INPUT# bites off a chunk at a time. In
many cases, GET# is more reliable than
INPUT#.

Another mistake you can make is writing a
file of strings and then trying to read back nu-
meric variables. For example, PRINT#1,A$ to
write the file followed by INPUT#1,A when
reading it.

Checking Variables

Now let’s see how you can track down and
eliminate program bugs.

When you type RUN, all variables are
cleared. Variable values then build up as the pro-
gram runs. If the program stops, the variables are
still intact, but you lose them the moment you
change a line, or add a new one. Even if you
simply press RETURN over a line, making no
changes, you'll lose all variable values, until the
program is run again.

Let’s imagine a program which stops in the
middle and says ILLEGAL QUANTITY IN 300.
The first thing to do is type LIST300. You might
then see something like this:

3@ FOR A = S TO E: CK%

= CK% + B: NEXT

READ B: POKE A,B:



CARTRIDGE-MAKER-64"

Create your own

COMMODORE-64™ video game and program cartridges.

Follow the simple and easy screen instructions to:

e Copy your BASIC or ASSEMBLER
programs to cartridge

e Copy from cartridge to cartridge

CARTRIDGE-MAKER-64 $129.00
CARTRIDGE-ERASER $ 59.00
CARTRIDGE-64 (16K) $ 25.00
CARTRIDGE-MAKER Kit $189.00
Includes: CARTRIDGE-MAKER-64
CARTRIDGE-ERASER and 1 Blank
CARTRIDGE-64 (16K each)
Purchase of 5 Blank
CARTRIDGE-64 (16K each) $115.00

Shipping $3.00, if C.0.D. add $2.00
PA residents add 6% sales tax
VISA-MASTERCARD-C.0.D.-CHECK
Phone orders (215) 363-8840

ey e

Custom Programming Group, Inc.
47-2A Marchwood Road ® Exton, PA 19341

e Copy your cartridge to diskette or
cassette
e Erase and reuse cartridges

Dealer and Distributor Inquiries Invited
CARTRIDGE-MAKER-64 & CARTRIDGE-64
are TM of Custom Programming Group, Inc

COMMODORE-64 is a registered TM of Commaodore

Business Machines, Inc

CARTRIDGE-MAKER-64 is not intended for piracy of

copyright materials

GET FAST RELIEF
FROM IRS HEADAGHES!

With TAX COMMAND Income Tox Preparatory Software Series!
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One of those variables holds an illegal quan-
tity of some kind. Type PRINT B to discover the
value of B. If it’s larger than 255 or smaller than
zero, B is the culprit. When you POKE a number
into memory, it has to be between zero and 255.
If B is 519, for example, the program would
crash. In this case, the number is coming from a
DATA statement. Maybe you left out a comma,
or two lines got stuck together when you forgot
to press RETURN after a line. Whatever the
cause, you'll have to find the incorrect DATA
statement.

Testing variables can help you find a good
number of bugs, especially when you have dupli-
cated variable names, like using the name ] in
two different sections of a program. But remem-
ber, as soon as you press RETURN over a line,
all variables will be lost.

If you want to rerun a program and still pre-
serve the current variable values, you can choose
a line number (call it xxx) and type GOTOxxx, as
long as you haven't pressed RETURN over a
line. GOTO does not destroy variable values as
RUN does.

Simplify And Isolate

The most elusive bugs are the ones which don't
happen right away. Rather, they appear after the
program has run 20 or 30 times, seemingly with-
out flaw. Just when you thought it was all fin-
ished, the program crashes—or locks up.

You must simplify and isolate, find the one
situation that causes the problems. If possible, try
to duplicate the error. If you know what happens
just before a crash, you're halfway to finding the
bug.

Besides PRINT (to check variables), there are
four BASIC commands which are great aids
when you're hunting down an elusive bug;:
STOP, CONT, REM, and GET.

Perhaps you've narrowed it down to a cer-
tain FOR-NEXT loop. An important variable, K8,
is somehow being changed. So you add a line
PRINT K8:STOP and every time the program
reaches that line it prints the value of K8 and
stops.

If you want to continue, type CONT. These
two commands work in tandem, one stopping
the program, the other starting it up again. While
the program is temporarily stopped, you can
examine any other variables you want, using
PRINT.

STOP Radar

STOP can also be used as a pointer. Start with a
100-line program with a bug (in this example,
let's assume it’s straightforward and doesn’t use
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any subroutines). The first line is 10, the last
1000, in increments of 10. Put a STOP halfway
through the program, just before line 500. Run it
and it crashes, before it even reaches line 500.
You now know the problem—or at least one of
them-—happens somewhere in the first half of
the program. Now put a STOP in line 250. This
time the program stops, but not because of an
error. You type CONT (for CONTinue) and again
the computer freezes before getting to 500. With
just a couple of lines, you've zeroed in on the
general area of the bug. It's after 250, but before
500. A couple more STOPs and you can narrow
the possibilities to just a few lines. STOP is like
radar used to pinpoint the bug.

Now you suspect the bug is in a certain line.
But you don’t know for sure. The line does some
calculations followed by a POKE or two. You can
make the line invisible with a REMark. REM is
usually used to add comments, because it makes
the computer ignore everything up to the next
line. But it’s also good for temporarily removing
a line, so the line, as usual, is ignored.

Finally, GET can sometimes substitute for
the STOP-CONT debugging duo. If you'd rather
halt the program temporarily, instead of stopping
it, add a line XXX GET G$:IF G$ =""THEN
XXX. Whenever the line is executed, everything
pauses until you press a key.

Time Out To Clean The
Blackboard

Have you ever written a program which usually
runs well but sometimes pauses before starting
up again?

You don’t have a bug. You can put the
blame on a process called garbage collection, es-
pecially if the program contains a lot of string
variables.

As variables are defined, they are put into
memory just after the end of the program. But
strings can contain one letter or five or 160.

Say your program has a variable A$ and you
define it, A$ = “HELLO, ” + N$ (where N$ is a
person’s name). You've created a dynamic string.
Later on, the program changes A$ to “HELLO
AGAIN, ” + N$. One way to store this new
string on the memory blackboard would be erase
the old one and put this one in its place. But the
new A$ is longer, so the computer would have to
move a lot of memory around to make room. In-
stead, the computer marks the old variable as
“garbage,” drawing a line through it, and puts
the new variable into an empty space.

But if memory fills up completely (from all
the garbage strings), it's time to get rid of all the
strings no longer being used. And that takes
time. To illustrate, look at this program:



1@ DIMAS(255)
20 FORX=1TO0255:
3@ BS=CHRS$(B):
40 NEXT: GOTO20

B=INT(RND(1)*26+65)
AS(X)=AS(X-1)+BS: PRINTBS

Enter it and type RUN. It takes some time
before available string memory fills with garbage.
But eventually, you'll see the program pause
while it frees up some space. There’s nothing
wrong with the computer, it's doing just what it's
supposed to.

The process of garbage collection is another
quirk of the operating system. Asking the com-
puter how much free memory is left forces gar-
bage collection. Add a line 25 F=FRE(0) to the
program above, and all pauses are eliminated.
(Actually there’s a minuscule pause each time
you ask for FRE(0), but it’s not noticeable.)

Lockup Bugs

If your VIC or 64 locks up, consider the possibil-
ity that your computer is not locked up. A FOR-
NEXT loop that counts to a million takes a lot of
time. So does POKEing a few thousand numbers
into memory. And it's possible to write an in-
efficient sorting routine that takes hours, even
days, to complete. In cases like these, you might
want to demonstrate that there’s no lockup by
printing to the screen or changing border color
once in a while.

Hardware Errors

Hardware should be the last thing you blame. If
something is not going right in a program, it’s al-
most always the program'’s fault.

Hardware, especially moving parts as in a
disk drive or printer, occasionally has problems.
After many hours of use, disk drives can become
misaligned; they’ll read disks they’ve written to,
but not disks formatted on other drives (commer-
cial software for example). And the head on a
cassette drive can become dirty or magnetized.

There’s one operating system/hardware
glitch you may run into if you use a VIC-20,
Datassette, and 1526 printer (which is why the
1526’s shipping box is labeled “For The 64
Only”). After a tape save, load, read, or write,
the 1526 printer may be inaccessible. The com-
puter, having just talked to the tape drive,
doesn’t want to open a line to the printer. SYS
64490 solves this problem, making the printer
available again.

The Commodore 64 also has a bug in its
operating system. Put the cursor at the bottom
line of the screen, type more than 80 characters
(hold the space bar down until it traverses more
than two screen lines), and then try to delete
back to the eightieth character, The program in

. disk is almost full. So far, it has not been

memory runs and the keyboard locks up. If you
own a Datassette, you can get out of the lockup
by pressing the left SHIFT key and the number 3
at the same time. Then press the tape PLAY but-
ton, followed by RUN/STOP. The bug seems to
occur only with certain character colors.

Two rare bugs you may encounter involve
disk access. The first is a documented problem
with relative files. If you read a short record from
a file that begins on a sector boundary and then
later read a subsequent file that is longer than
the first and spans two sectors, the second read
may be corrupted because a pointer is not up-
dated. The solution is to set the record pointer
before and after reading a file.

The second is undocumented; it's one of
those full moon bugs. The disk SAVE WITH RE-
PLACE option works almost as it should. It
scratches the old program and saves a good ver-
sion of the replacement program. But it may cor-
rupt another file on the disk, especially if the
proved
without a doubt that on a 1541 SAVE WITH RE-
PLACE (SAVE"@:filename”) is flawed. In fact,
there are two people who have offered a reward
to the person who proves the bug exists.

Nevertheless hardware rarely causes prob-
lems, although sometimes a memory chip burns
out or a soldered connection breaks. Generally, if
your computer works for a day or two after you
buy it, it will work for years.

MLX And Proofreader

The two GAZETTE typing aids, MLX and Auto-
matic Proofreader, help immensely. But they can
miss transposition errors.

Both programs work by adding up numbers.
MLX, used for entering machine language pro-
grams, adds six numbers (plus the memory loca-
tion). So you could type 000, 000, 000, 000, 013,
015 to get a total of 28. But 000, 000, 000, 000,
015, 013 also adds up to 28. MLX wouldn’t know
the difference. The checksum matches, but the
numbers are wrong. Unfortunately, machine lan-
guage is extremely sensitive to incorrect numbers
and there could be big problems with the
program.,

BASIC is more forgiving than machine lan-
guage—it usually tells you the type of error and
the line number. The Proofreader is also forgiv-
ing. It adds up the ASCII values of the line and
calculates the checksum. So if you type
PRINT -+ AB, rather than PRINTA + B, the Proof-
reader checksum number will come out fine.
PRITN is a small problem, because it causes a
SYNTAX ERROR. But‘a POKE with transposed
numbers can lead to trouble, 525 instead of 255,
for example. @
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Line Number
Cross Reference

Heinz Wrosch

This handy programmer’s utility searches
through a BASIC program for all GOTOs
and GOSUBs, determining which lines call
other lines. It can be useful when a pro-
gram must be renumbered, or in debug-
ging sessions. For the VIC (with or without
expansion) and the 64. Also includes
printer option.

e s .

Part of what makes computers so powerful is
their decision-making ability. The BASIC com-
mands GOSUB, GOTO, and IF-THEN—what
could be called forks in the road—make the de-
cisions. When the program reaches a fork, it
changes directions.

There are times when you need to find the
points where a decision is made. You can delete
a REMark, for example, but there will be prob-
lems if another line tries to GOTO that line. Or if
you're renumbering a subroutine, you'll need to
find which parts of the program GOSUB to that
subroutine.

Finding The Decision Points

If you own a printer, you can LIST the program
and trace through it by hand, marking all
branches and drawing arrows. But there’s a sim-
pler way.

“Line Number Cross Reference” does the te-
dious work for you. It's a machine language (ML)
program that starts at the beginning of your pro-
gram and prints out a complete list of where all
the branches are. You choose whether the list
goes to the screen or to a printer.

For example, if you type in the 64 version of
Cross Reference, and use it on itself, your screen
should look like this:

LINE NUMBER CROSS REFERENCE:

LINE REFERENCED AT
170 200
180 140 160
210 170

LISTING COMPLETE
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It's a short list, because this program doesn’t
have to make a lot of decisions, all it does is
POKE an ML program into memory. But such a
list can be invaluable when you're tracing
through a program, creating a flow chart, figur-
ing out which part does what. Cross references
are also useful when you need to renumber a
program, or if you plan to delete a range of lines.

Entering The Program

There are two versions of Cross Reference, one
for the 64, one for the VIC (with or without
expansion). After typing in the appropriate ver-
sion, make sure you save it to tape or disk.

When you type RUN, the ML program is
POKEd into free memory. The 64 version goes
into the safe area beginning at 49152. The VIC
version goes at the top of BASIC memory, which
varies according to how much expansion mem-
ory is in place. The VIC version lowers the top-
of-memory pointer to protect the program from
interference by BASIC, so you should not run it
more than once. You'll lose about 500 bytes every
time you run the VIC version.

An internal checksum is calculated, and if
you've typed the DATA statements correctly, a
message with two SYS numbers will appear on
the screen:

SYS 49518
SYS 49515
SYS 7570
SYS 7567

(64)

(64—output to printer)
(unexpanded VIC)
(VIC—output to printer)

VIC owners with expansion in place will see
another (higher) set of numbers.

You'll need to remember the ML entry point,
so write down the numbers. Next, type NEW to
erase the BASIC loader (do not type NEW unless
you've already saved the program, or it will be
lost). You can load the program you want to
examine, and type the SYS to start Cross
Reference.

It's helpful, if you have a printer, to first
LIST the program to the printer, and then do the
appropriate SYS. That way, the cross references



appear on the same sheet of paper as the pro-
gram listing,.

How It Works

To understand how such a utility works, it helps
to know a little about how BASIC programs are
stored in memory. When you type a program
line, the BASIC keywords are tokenized (con-
verted to a single number between 128 and 255).

In addition to tokenizing, the computer cre-
ates a line link and converts the line number to
low-byte /high-byte format. In memory, a BASIC
line looks like this:

(L) line link low

(L) link link high

(N) line number low

(N) line number high

() BASIC line, with tokens
()

()

(0) zero, marking end of line

There are several ways to create a branch in
BASIC (xxx represents the line number):

GOTO xxx

GOSUB xxx

IF... THEN xxx

IF... GOTO xxx

IF... THEN GOTO xxx
ON... GOTO xxx, XXX, XXX
ON... GOSUB xxx, xxx, xxx

In each case, the line number comes after a
GOTO, GOSUB, or THEN. There may also be a
space separating them. The program has to
search for the tokens representing these three
keywords, and look at the numbers following
them.

Line Number Cross Reference begins with
the first line number, and searches through pro-
gram memory looking for a branch. If it finds the
token for GOTO (137), GOSUB (141), or THEN
(167), it analyzes the rest of the line for a match
(to the first line). (Note that you must use
GOTO, not GO TO. The VIC and 64 tokenize
GO differently than GOTO.) After checking every
line for references to the first program line, it
searches (again through every line) for a match
to the second line, the third, the fourth, and so
on to the last line.

Note that it tries to match only existing line
numbers. If your program contains a GOTO 200
and you delete line 200, it will not show up on
the list of cross referenced lines, because line 200
no longer exists. Thus, you should run Cross Ref-
erence before renumbering or deleting lines.

See program listings on page 146. @

WHATEVER HAPPENED TO
FAY WRAY 2 sy
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' backed her up
7 with the NEW
A Copy Q

< In the software jungle,
no copy program for the éornmodo-'e 64 ™
works better or copies more at any price!
Copy Qis the fastest, most reliable, and easiest-to-use.
And Copy Q even comes with a backup!

:LTRLE IN ‘ILLH(:[_ T NIBBLER which copies
py proteclionincluding
ered and extra sectors

* vary "
gap ar u ks, and

Copy Q is fully automatic. There are no parameters to set. You don't even
need lo swap disks when using two drives

And Copy @ makes the FASTEST backups by using intelligent scanning,
data compression, and super-last data communication. Most disks are

copledinjust three minutes, And many disks that require extensive nibbling
are copied in less than live minutes

Copy @ contains other features tound nowhere else: Copy @ revirgins disks
rather than erasing them, Copy @ also contains a utility that automatically
backs up any data disk and remaoves all data errors in just two minutes

It's a software protection jungle and your data and program integrity are at

stake. So don't monkey around with the others. You can climb straight 1o
the top with the NEW Copy @ by Q-R & D

Now only 339.95

Seven day money back guaranteed.
Copy @ and other fine Q-R & D products are available at B. Daltons, La
Belles. and more than 300 dealers nationally. For the name of the dealer

nearest 1o you or to order direct call

612 831-1088

Qa0

ONEWEST LAKE STREET, MINNEAPOLIS MN 55408 - 612 922-7628
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Baker’s Dozen
Part 2

Lawrence Cotton

This month, we’ll look at five interesting
sound and graphics programs for the 64.
Each is short and serves as a good example
of what can be accomplished with just a
few program lines.

TSRS

Last month, we looked at four short programs
that demonstrate the color and graphics capabili-
ties of the 64. We'll continue in the same vein
this month, but we’ll look at two new programs
which integrate sound with graphics, and three
which demonstrate some unusual sound effects.
By studying the programs, you may see some
techniques which you can use in your own pro-
grams. If you're more of a user than a pro-
grammer, you'll still enjoy these unusual sight
and sound demonstrations.

Music Patterns

This program performs differently every time you
run it. Random-colored blocks fly around the
screen, bouncing off borders, to the accompani-
ment of random tones. The result is interesting,
sometimes even beautiful, visual and sound pat-
terns. Occasionally, you may see and hear the
patterns looping. If so, just press RUN/STOP
and type RUN to start over. Give this one a few
tries to see how interesting it can be. Let’s look
at the key lines in the program:

Line 1 clears the sound chip (0), turns up the
volume (15), sets attack and decay to 4 (no
sustain/release), and defines AA and BB as up-
per and lower frequency memory locations for
voice 1.

Line 10 clears the screen (CHR$147),
PRINTSs in white (CHR$5), changes the screen
and border color to black (53280,0 and 53281,0),
sets the high pulse at eight, and defines CC
(voice 1 turn on/off).

In line 20, C (unrelated to location 54272)
represents the amount that must be added to
screen memory to control a POKEd character’s
color. Note how C is added to K in lines 30, 100,
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200, and 300.

Lines 20-28 generate random screen starting
locations, number of characters generated (up to
11), frequencies H(1) through H(4) and L(1)
through L(4), and character colors (omitting black
and white); B represents a reversed space.

Lines 30, 100, 200, and 300 POKE the re-
versed spaces to the screen and turn the note
(voice 65) on. K is incremented by adding +41,
—41,--+39, or. =289,

Lines 40, 50, 110, 120, 210, 220, 310, and
320 check for screen borders and loop to the
proper lines if a hit is detected.

Lines 60, 130, 230, and 330 turn the voice
off and loop back to finish a series of blocks.

Finally, line 340 sends the program back to
pick another number of characters generated,
new frequencies, and colors.

Bleep

“Bleep” is similar to Music Patterns, except we
generate a new character each time the program
runs, and the patterns build from the center of
the screen (location 1524). Let’s look at the key
lines.

Lines 111-127 pick characters from a
predetermined set. Feel free to insert your own
CHR$ values. Lines 200-210 pick random fre-
quencies and colors, and lines 220-234 deter-
mine which direction the character will move.

Lines 300-310 check only the top and bot-
tom of the screen, provide a short delay loop,
and loop back (via line 360) to line 100. Lines
320-340 do all the POKEing—first frequencies,
then characters and colors, then notes on and off
after a short delay loop.

Line 350 loops back to pick a new fre-
quency, color, and direction, but retains the same
character.

Chimes

Unlike the previous programs, “Chimes’ is
strictly a sound demonstration of ring modula-
tion. After running the program, you'll hear a re-
peated set of chime effects and see voice 1 and 2



frequency values. Press the space bar to hear an-
other set of chime effects and see the
corresponding values. The REMs in the listing

should help explain what the program is doing,
but a few comments are in order.

We assign random frequencies to voices 1
and 3 (lines 70 and 100, respectively), then com-
bine them in line 120. Location 54276, which
normally turns on waveforms (by POKEing 17
for triangle, 33 for sawtooth, 65 for pulse or
square, and 129 for noise), can be POKEd with
other quantities to produce various effects.

Tuba

Another sound-only program, “Tuba” plays a
scale sounding, of course, like a tuba. It dem-
onstrates the use of the 64’s resonant filter, found
at locations 54292-54296. After running the pro-
gram, you are prompted to press a number from
0 (fast) to 500 (slow). This controls the speed at
which the scale is played.

As in Chimes, the program listing contains
several REMs which may be of assistance in
understanding the program. Let’s take a look at
the key lines.

Line 40 controls the attack, decay, sustain,
and release of the notes, and line 50 processes
voice 1 through the filter.

Line 60 chooses which filter (see the REM),
and line 75 lets you plug in variable D, the speed
at which the tuba plays the scale.

Line 100 POKEs frequencies (from the data
in line 160, read by line 90) into locations 54272
and 54273.

Line 120 turns the note on, and line 130 var-
ies the cut-off frequency from 255 to 1 in steps of
—10, adds a delay (D) to control the speed, then
turns the note off.

Line 140 contains a suggestion (try others,
too) in a REM statement, and line 160 contains
musical note values from the 64 User’s Manual.
Feel free to experiment with these.

Good Vibes

The final program this month, “Good Vibes,” is
a test program you can use as an aid in creating
various sounds for your own programs.

After running the program, a set of instruc-
tions appear. First, choose a voice (1-5). Press
the space bar to play a random vibe over and
over. Press any key (not the space bar) to hear a
sound and list its values (low and high fre-
quencies, and the step). You can also hold any
key down to cycle through random sounds or
press V to change to another voice.

Let’s look at the key lines:

Lines 10-36 set up the sound chip, clear the
screen, and remind you to turn up the volume.

Our Customers Call Us
The Commodore Consultants!

\ It's A Great Computer.
Use It for All It's Worth!

Send for Our Complete Catalog

RN RRRRRRRR AR RN R RRRRRARRRRANINY
GEMINI 10X
120 CPS with
Cardco + G $3 1900
1 NN
PRINTERS
Powertype Daisywheel 18 CPS Epson RX 80

with CardcoB ........ $369

Okidata 92 160 CP3
with Tymac Connection . . . . 449

with Tymac Connection. . . $299
Commodore MPS 802 . 279

Call for prices on other models.

FREE STARTER KIT: Be ready to print with 150 sheets laser-perf paper,
50 mailing labels & replacement ribbon with every printer combo.

DISK DRIVES

MSD Super Drive. .. .. Call Commodore 1541 .... Call
IndusGT ........... Call Phonemark Datasette  $29
One Kay Data Drive. .. Call
MONITORS

Teknika MJ10 ...... $239 Sakata 12 Gr/Amb . $99/109
Commodore 1702 .... Call

I EEENERNENENRRNR RN RRRRs RN Rnaeinnnaannannennuns k

COMPUSERVE STARTER KIT {>

with purchase of 3

Westridge or Mighty Mo $ 1 995
LU LT LT

MODEMS
Westridge 6420 ...... $79 VIPTerminal ........ 544
MightyMo ........... 79 Nidtex . e s 27
DATABASE MANGERS
The Consultant ...... $65 ¢ NEW o NEW o NEW e
Super Base64......... 59" PES:Flle . ... uivarvean $59
The Manager ......... 35 PFS:Report ....ives. Call
WORD PROCESSORS
PaperClip .......... $59 EasyScript .......... $35
wispeller . .. ...\ s 79 EasySpell.......,.... 17
SPREADSHEETS ACCOUNTING
Calc ResultEasy . ...... $35 Commodore
Calc Result Advanced. . . . . 65 GIL,AIP AIRINV,PR  module $34
MuiltiPlan . .......... 65 * NEW: Peachtree
— = GILAIPAR ... ... system 139
= IO
CHALKBOARD
*With Software
Purchase $2900
IR

e
g *One or more at $15: Leo’s Links, BearJam,
hnchaeslm. Leo’s Paintbrush, LogicMaster, Programming

ACCESSORIES

Com Cool Drive Fan . . . . . $49  Com Cool Plus w/ surge $69
BLACK NAUGAHYDE COVERS

C-64 or 1541 Drive ... . $5 1702 Monitor ........ $10

MSD Drives 1/2 .. .. ... 5/6 1525/MPS801 ......... 7

Gemini 10X ........... 9 1526/MPS802 ......... 8

MOST ORDERS SHIPPED WITHIN 48 HOURS' Advertised prices are for bank check or money order
VISAIMC ceders add 3.5%. NO C.O.D ORDERS. Personal or company checks delay orders 21 days. All sales
are final ~ delective merchandise exchanged for same product oaly. Add 3% for shipping ($2.50 min.)
Flease call for shipping on monitors. Ohia residents add 5.5% sales tax. Prices & availability subject 1o change
HOURS: MON-FRI 10 AM 10 10 PM * SAT 10 AM to 5 PM ¢ SUN Noon to 5 PM

800-638-2617

INFO’RMATION & IN OHIO 216/758-0009

DIG I

i
1301 BOARDMAN-POLAND ROAD POLAND, OHIO 44514




Lines 40-120 POKE a waveform to location THE AMAZING VOICE MASTER

54276 and clear the screen again.

Three random values are generated in line
130: C is the low frequency (lower limit of the
vibe); D is the high frequency (upper limit); and
E is the size of the step to be used in the FOR-
NEXT loops.

Lines 200-220 check the keyboard to see
which key is pressed. If the space bar is pressed,
sound is generated from lines 280 and 290. If V
is pressed, the program loops back to line 40 to
get another voice.

Lines 230-240 POKE voice 1 memory loca-

tions with limits, stepped either slowly (values * Record & playback speech In your own voice
around’ upper l1_mlt E) or quickly (values around e Recognize your spoken commands

lower limit E), first up (line 230), then down (line * Hum or sing to compose or play music in real time —
240): notes and chords!

.Lme 250 PRINTSs frequencies and steps to All this and $ Add S50 lor
the screen, then turns the sound off by POKEing more for only: -~ shipping & handling

voice 1 locations with a zero. You won't believe it until you hear It!

You can write down or print out the fre- ASK YOUR DEALER NOW FOR A
quencies and steps and use them in one of your VOICE MASTER DEMONSTRATION
own programs. A lot of wild sounds are possible. Or call (503) 342-1271 for atelephone demonstration and receive a

- ; : ; FREE audi tte demo tape.
Next month, we’ll conclude our series with e

some interesting and colorful graphics programs.
Until then, experiment with these sound pro- OOVOX iNC-

grams. You may find that they can be a real aid

v . 675-D Conger St., Eugene, OR 97402
in your own programming efforts. Telox 706017 (AV ALARM UD)

See program listings on page 148. @

MNote: Early Voice Masters have trade in value! Call for details

TUSSEY MT SOFTWARE G!J'afameed Luwes_t GO 1o Free Order Line: 800-46 8-9044
i:Paricheral GULCIERELTIR UL [nformation and PA orders: 814-234-2236
BIN:R:BIpNOYMS we'll beat it!” Phone lines open 10-8 Mon-Fri, 10-5 Sat

S
Oeder with conhidence. We honor manulacturer’s warranties We ship COD on everything eacept prnters, moniors. and disk drves ~We accept Mastercard and Visa
—UPS second day an available, $3 00 extra on soltware —Next day shupping on instock items Free 20 page catalog avalable
MONTHLY SPECIALS WORD PROCESSORS IRl LU MODEMS
Prices expire 2/31/85 ; Comvnodare 1600 3 5600
Specials chan very month WED L by Ciomanidy Fyos Sl CARDCO Commodare 1650 auloanswer,
pecials change every m Waordpro 3¢ /64 w/Spellighiid) ... % 5900 TS s S18700 witadul 3 8999
ini P ehigid 3 5900 A ! | 1 '
?.elmlT 'Ux h M ‘d‘ m (1650 it spellpach(d) ' -:h 99 Printer mileilace /B $ 4400 ::" ":'“ :‘ “‘L[:H
I 0 Pavils i 3 01 esmaden
Ay U ¢ Now /B4 [can) 3 3100 Lght pe ' ?f U\:
Compatible) . . . .. $77.99 e exvonal WP (1) 1 5300 Nusetic hiypad : 3iyiin ' 1199
Mirage Prof. W.P., Database, Muage Peisonsl W P (d) 3 2900 S ot e mearlace (815 {iagar Comprizive' i s 269
d R A Ontm Whiter /Spelinr(d) s 4500 'E:"“':‘:""'h Ay Westndge modein ] s 16 9%
and Repor Word Wiiter(d) by Tuneworks .. ... § 3700 *ﬁ: by 3 (;;I Moghty Ma, new madens tiom USH Call
Generator P WL s v i ieaass S 1600 L‘.lo‘-ul-l.'hm AR = i VIP tereninal package by Softlaw ... 4 4199
Toolbox by Proline . ..$69.99 y Vidtex Termmnal s 2999
SPRE“DSHEETS m Widtex tezmunal pack and
m Cale Result Adv jd can) s 6100 Compuserve starter it § 4333
e Cabe Result Easyleant) 13399 The Last Unejd), a Bawie program
|im- 15 A :"j’ﬁa Heiware Mulisglantd) 576200 i ; il Koalpad wgamiter|d) s 6500
e s "B,'J _]‘; PS (Proy Spreadsheet)(dl 3 5499 Pal 64 assembler by Prohne|d) s 3989 ot b e
p LR L kb Practitale 64() . 3 3600 Power (4 Basic by Prolne(d) 53999 Srstmg A0 e
:"“‘ 3 et j ; ||'3['|'|.u Practicale Ga1) 5 3400 Toolbar 64, both Pal 64 and nn A A S A5
Powestype |Bops letter guality o " s £999 onal Atcou
Radie 101 Racka 15 pranters from H S0 ke Vertatun Dataile 53/ dks (10 3 2399
die 10 [ 33 Copy Plus by Blue Siy(d) $ 2693 Nl o4 aiks (100 s 2199
N s n - SuperBassc 64 by Blue Shy(d] s 2998 Y S o
All above prmiers come with 2 1 year waianty e Bl 39700 Add on Basic_ by Blue Skyid| b 2993 sl i o
which we hanaut Loty |27 Geeen ;39200 Canada A/M backu program s 3995 S [ i
Sakata 5100 Color Mamtar 523900 R g e 5 3995 Mus-ca..c | g
Cardea LU leties guality prmies 45900 Andek Cobor 1 Pl . 325900 Musicaic 2 .. e § 2195
Ritgsian L1] 121500 Cable far monians z 3 99% DATABASES Musicaic 3 2 5 219%
. A 3 ’ Report Generator & 39
P P -:‘:-‘H ‘;r MSD 501, sagle dak dive 5134 00 Delphe & Dracle)id) + 6399 A PAR Cash How
l"""F'F'.‘I i MSD. 502, double dak dive N T Mirage Oatabase Manager(d) and 1 P ety
i e 1 B 80 batienes ichided B0 calunn card with Report Generatot 45999 i 3 4095 each
etee 591 . 1 4308 Batic 40 buli w0\, ..o oe.. 815499 Supetbase 6A(d] HASEL 64 Docrer by
i » Bus Cand It by Batteres included Call Data Manager Hid) by Tunewarhs : N gg FEM. Fust Class Mal ' 3685
Epsan and Ohidata printers now in stach! lindas disk dewe L JCall Practilile by M5id) n Scott St s 1983
Tl fod wat o pice DEALER INQUIRIES WELCOME Smon's Bave s 3995
To Order By Mad - Send personal chech. maney order of cerfidied check For lasiest vevwce send moniy oider of ceribed chech Allow 7 weesy Lo
Tussey Mt. Software personal checks 1o ciear
B 1 UUE Shipping & Tarmy Add 37 50 per order lor shoppeng sotiware and accessones Add 36 00 per order 1o LOD Add $10 00 to shep pronters and disk
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Stata ca"ege‘ PA 15804 Manalacturer § warianty hanoted with our woice and ongo sl packagng PA revdenty add B sales tae Prices subgect fo Lhange
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NEWSX

PRODUCTS

The $399 Indus GT disk drive for the Commodore 64.

Disk Drive For
Commodore
Computers

A 5-1/4 inch disk drive de-
signed to be 100 percent com-
patible with Commodore 64 and
VIC-20 software has been intro-
duced by Indus Systems, Inc.
The Indus GT reportedly oper-
ates up to 400 percent faster
than comparable drives. Fea-
tures include readouts that dis-
play track location, drive
number, and error codes; but-
tons to control digital readouts;
and electronic write-protect. In-
dus also is supplying a free soft-
ware package that includes a
data base, spreadsheet, and
word processor with each disk
drive.

Suggested retail price is
$399.

Indus Systems, Inc.
9304 Deering Avenue
Chatsworth, CA 91311
(818) 882-9600

64 Disk And
Memory Utility

For intermediate and advanced
programmers, Quantum Soft-
ware has developed Peek A Byte
64. The program is a full-
featured disk editor with built-in
monitor and disassembler as
part of the software. It not only
displays HEX values, but also
ASCII and Pet ASCIL

Peek A Byte 64 has a
track /sector and computer
memory display and editor with
cursor control. HELP screens are
available with a single key-
stroke. Commands are designed

for simplicity. Keyboard errors
and disk read /write errors are
all reported, and the program

does not lock-up the computer
as do some sector editors.

The program resides in
high memory, and is compatible
with many BASIC programs and
with the DOS Wedge 5.1. A tu-
torial manual is included.
Quantum Software
P.O. Box 12716
Lake Park, FL 33403-0716
C.0.D. orders (305) 840-0249
$29.95 (disk)

64 Drawing
System

The Versawriter Drawing Tablet,
a hardware and software pack-
age that plugs into the user port
of the Commodore 64, and
which allows entry of graphics
to the 64’s medium resolution
screen, has been released by
Versa Computing, Inc.

More than 30 graphics com-
mands are available with the
system, including full editing,
microscope, textwriter, and color
fill, in more than 200 color op-
tions. Graphics produced with
the system can be saved to disk
for printing later.

Suggested retail price is
$149.

Versa Computing, Inc.

3541 Old Conejo Road, Suite 104
Newbury Park, CA 91320

(805) 498-1956
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FANTASTIG!

VIC-20 & C64 PRODUCTS

CASSETTE INTERFACE
S oo 53495

" M0-101
Use any portable casselle
recorder 1o load and save pro-
grams Controls casselle motor
ta start and slop the lape
Aliows you 1o connec! two cas-
ette recorders together 10 make
backup copies.

PARALLEL PRINTER
INTERFACE

#10-108

Connects 1o the User
port Allows you to
use any Centronice BES
standard parallel
printer with a CB4
of VIC-20 Trans-
latos PET 1o stan-
dard ASCII Several printing
cantrol over prnter. Print PET graphics icontrol characters
as mngmoncs and CHRS codes i o |ar [174] Virtual
Iy any prnter with bitmap graphic ability can print actual
guphlcs :hau:leu Emulation of
u ons 5S¢ war:"::l:;c‘lﬁ

] modes allow you complete

R5232 INTERFACE

ey 33995

Connects to the User pont
and provides full RS232
signals tor modems and

with male [JE = -
o ipports  full
t AS237
fing Ring
HASIC ter
nook up In-

m n1|
siruct

COMPLETE SERIAL
PRINTER DRIVER

For use with any serial printer, 52995

Gives you all the features of the
Parallel Printer driver program

described above Prints data ad-

dressed 10 both device 2 and 4, allowing you 1o yy0.109
use programs which don't normally allow you

to use asenal ponter. Configuration program allows you to
set up for graphics printing on any serlal printer with bit-

map capability

VOLKSMODEM
INTERFACE CABLE

52295 i

Connects a Volks-
modem to a C64 or
VIC:20 Catle housing -
containg minlature clreultry to handie all

signals. No other interface needed Includes
Type-in BASIC terminal program, Volkamodem not

included

Ch4 & VIC-20"" Commaodare
Volksmodem'™ Anchor Automatien

TO ORDER: See your local Dealer or call (206) 236-2983
or mail to the address below. One year unconditional guar-
antee. Il not delighted, return it within 30 days for a full
refund (less shipping Phone orders menlion this ad and
get $1.00 discounl. Add §1 60 each for shipping §1 65 extra
D _VISA & Mastercard welcome.

If you like these products, and
want to to see more, mark the
reader’s service card or send to
get our FREE CATALOG con-
taining dozens of other exciling
products.

(Omnitronix)

p.0.BOX 43 —MERCER I5., WA 98040

EWSSPRODUCTS

Cardco’s MT /2 monitor tuner con-
verts a computer monitor into a TV.

Monitor Tuner

Cardco has introduced a moni-
tor tuner that converts a com-

playing game; Broadsides, a
simulation of Napoleonic naval
battles; President Elect, a game
based on the presidential elec-
tions from 1960 to the present;
Computer Quarterback, a football
simulation; and Breakthrough in
the Ardennes, a simulation of the
last major German World War II
offensive.

All of the games retail for
$39.95 each, except Breakthrough
in the Ardennes, which has a
suggested retail price of $59.95.

Strategic Simulations Inc.

883 Stierlin Road, Bldg. A-200
Mountain View, CA 94043-1983
(415) 964-1353

puter monitor into a television
set. The tuner is compatible
with both color and mono-
chrome monitors, and includes
an audio output to a monitor or
stereo system, a computer/TV
switch, and a cable/antenna
input.

The MT/2 monitor tuner
retails for $99.95,

Cardco, Inc.

300 South Topeka
Wichita, KS 67202
(316) 267-6525

Adventure,
Strategy Games
For 64

Strategic Simulations, Inc. has
released several adventure and
strategy games for the Commo-
dore 64. New titles include:
Rails West!, a simulation of
railroad development in the late
1800s; Questron, a fantasy role-

CONVERSE WITH

YOUR COMPUTER

AT LAST! A FULL IMPLEMENTATION of the oniginal ELIZA pro-
gram is now available 1o run on your Commodore 64!
C eated at MIT in 1966, ELIZA has become the world's most
tificial intedl iprogram. ELIZAisa
non directive psychotherapist who analyzes each statement as
you type it in and then responds with her own comment or
question—and her remarks are often amazingly appropriate!
Designed 1o run on a large mainframe, ELIZA has never before
bean available to personal compuler users except in greaily
stripped down versions lacking the sophistication which made the
ariginal program so fascinating
Naow, our new C dore 64 varsion g the FULL power
and range ol expression of the original is being offered at the
introductory price of only $25. And if you want to find out how she
does it (or teach her 10 do more] we will include the complete
SOURCE PROGRAM for only $20 additional
Order your copy of ELIZA today and you'll never again wonder how
to respond when you hear someone say, "Okay, let's see what this
computer of yours can actually do!™

READ WHAT THE EXPERTS SAY ABOUT OUR VERSION OF ELIZA:

“Much more than a mere game.. . You'll be mpresseo Mlh
ELIZA . A convincing ation of Artificial

—-PC M.ﬂGJ.II'N.[
“Delightiul enter -..An ideal medium for showing off your
system —~MICROCOMPUTING MAGAZINE

“ELIZA |s an astounding plece of software ... A fascinating program
touse and study” —BARON'S MICROCOMPUTER REPORTS
“ELIZA is a greal way to Introduce your friends to computers., A
vary funny party game. —PETER A McWILLIAMS
“ELIZA is an exceptional program, one that's fun to use, shows off
your machine, and has great historical interest”
—POPULAR COMPUTING MAGAZINE
“This version of ELIZA is the best we have seen. As a party game, it
is unmalched.” —HOME APPLICATIONS FOR THE C-64

ELIZA IS AVAILABLE IN THE FOLLOWING FORMATS:
(Please specity Disk or Cassette)

1, Protectod VrBIOn . ..oiveusaseasnnassaansstsssiaisnnass $25
(Protected Version can be run but not listed or modified)
2. Un-protected Commodore 64 BASIC Source Version ..... $45

(Source Version can be listed and modified as well as run)
Both versions include a six page user manual
Please add $2.00 shipping and handling to all orders
(California residents please add 6%% sales tax)

ARTIFICIAL INTELLIGENCE RESEARCH GROUP
921 North La Jolla Avenue, Dept. G _

Los Angeles, CA 90046 |

! (213) 656-7368 (213) 654-2214 /)

MC, VISA and checks accepted e




64 Flight
Simulation
Game

Mig Alley Ace, a two-player
flight simulation game which
features separate cockpits on the
same screen and three-
dimensional graphics, has been
released for the Commodore 64
by MicroProse Software.
Simulation pilots can fly
their F-86 Sabrejets in battle
against each other, or can
choose to dogfight cooperatively

Double cockpits on the same screen
are one of the features of Mig Alley
Ace, newly released for the Commo-
dore 64 by MicroProse Software.

against a flight of MIG-15s, de-
fending United Nations troops
during the Korean conflict of the

1950s.

Suggested retail price for
Mig Alley Ace, on either disk or
cassette, is $34.95.

MicroProse Software
10616 Beaver Dam Road
Hunt Valley, MD 21030
(301) 667-1151

New product releases are selected
from submissions for reasons of
timeliness, uniqueness, available
space, and general interest. Readers
should be aware that News & Prod-
ucts often contains an edited version
of material submitted by vendors. We
are unable to vouch for its accuracy
at time of publication.

FULL FEATURED:

TELEMESSAGE g —

C—&4 BULLETIN BOARD SYSTEM
THE PROFESSIONAL APPROACH TO ELECTRONIC MAIL'!

Software clock and calendar
Automatic start-up and shutdown
Supports both visitors and members
Stores ug_to 100 private messaaas
Private file for msgs to the SYSOP
Automatic Mail-search at logon
Solid crash-proof design

Automatic error recovery

Easily customized by operator

SECURITY:

LE R R & & & B R

% % % % %k %k &k % k

Our system has security features that rival
No need for concern about callers abusing or crashing TELEMESSAGE!

BUSINESS APPLICATIONS:

On-line membership apBIication
Dperates in standard RASCII
Capacity for 10@ members
Private and public messages
Logs a record of each call
Includes the popular CHAT mode
Menu driven and easy to use
Includes five support programs
Detailed operations manua

the large information services.

Many of our customers use TELEMESSAGE to advertise and process orders.
With our system your customers can shop 24 hours a day!

HARDWARE REQUIREMENTS:

1 - Compatible with most auto answer modems including the Commodore 1650,

Westridge and Hayes.

2 — Works with either the MSD SD-2 or two Commodore 1541 disk drives.
(specify your disk drive model when ordering)

You get all of these features plus six programgb for only 79 S !

Make payment by check or money order.
TRAILORED SOLUTIONS

P.0O. BOX 183, WASHINGTON,

PHONE (7@3) 845-8576

(add $3.

for C.0.D. orders)

20044

DEALER INQUIRIES WELCOME!



How To

Type In

COMPUTE!"’s GAZETTE Programs

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

We publish two programs, appearing in alternat-
ing months, designed to make your typing effort eas-
ier: The Automatic Proofreader, and MLX, des1gned
for entering machine language programs.

When entering a BASIC program, be LSpeually
careful with DATA statements as they are extremely
sensitive to errors. A mistyped number in a DATA
statement can cause your machine to “‘lock up* (yout'll
have no control over the computer). If this happens;.
the only recourse is to turn your computer off then:.
back on, erasing whatever was in memory. So be stire
to save a copy. of your progrant before you ruwit. If your
computer crashes, you can always reload the: program
and look for the error.

Special Characters

Most of the programs listed in each issue contain: sape-'
cial control characters. To facilitate typing in any pro-..

grams from the GAZETTE, use the following isting -
conventions.

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

To indicate that a key should be shiffed (hold
down the SHIFT key while pressing another key), the

character is underlined. For example, A means hold

down the the SHIFT key and press A, You may see

strange. characters on your screen, but that’s to be ex-

‘pected. If you find a number followed by an under-

lined key enclosed in braces (for example, {8 A}),

type the key as many times as indicated (in our ex-
~.ample, enter eight SHIFTed A's).

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

- Rarely, you'll see a single letter of the alphabet

«enclosed in braces. This can be entered on the: Com-

modore 64 by pressing the CTRL key while typing the
o letter in. braces. For example, {A} means to press
LCTRE-AGS

The Q.uote Mode

Although: youican move the cursor around the screen
with the CRSR keys, often a programmer will want to
move the cursor under program control. This is seen
in examples such as {LEET}, and {HOME} in the pro-
gram listings, The only way the computer can tell the
difference between direct and programmed cursor
control is the quote niode,

0 Onceyou press. the quote key, you're in quote
mode. This.mode can be confusing if you mistype a
character.and cursor left to change it. You'll see a
‘reverse video character (a graphics symbol for cursor
left). In this case, you can use the DELete key to back
up and edit the line. Type another quote and you're
out of quote mode. If things really get confusing, you
can exit quote mode simply by pressing RETURN.
Then just cursor up. to the mistyped line and fix it.

When You Read: Press: See: | When ‘fo’u Ré."-'l_d:'._. N P'ress: " 'See: | When You Read: Press: See:
{CLR] | swirr | | cLrmome [m [PUR} II] ﬁ <0 [@=]

{HOME } Ictnuow . {GRN] E _T_ E{E_[m
(up) [smrr ] W E! fauul E

[ DOWN} | § CRSR ] m (YL} E] For Commodore 64 Only
(LEFT) [ur ] fecssel il | (51) L) s < IR Y |
[RIGHT )} fe-crsn-ol [ | (52) NG A -, R 2] PR
{RVS] (e [0] (F3) SRR R Y RN (<8 IR B
(OFE) [ewe] o] M| (e NEIGHN A - NN <N |
[RLK] L] | oesn R | RNE (N TR AR -1
L Lemc ] [2 ] [& | tre) [omr] [ | B s ¢ [] B
(RED) arc ] [50] Ed N Bl s (3 £
oo ) | ) o ¢ [5] 58
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LRl
Bug-Swatter:

Modifications And Corrections

® There are no bugs in “C/G Term” (November
1984). However, there are some additions and
corrections for “C/G Bulletin Board” (December
and January).

First, the article did not clearly state that as
system operator (sysop), your user ID is 1000.
You should use this ID number when you do
maintenance and updates on the board, but you
can’t create a user file with this number. Other
users will have ID numbers ranging from 1001 to
1999.

If you tried typing the two MLX programs,
you may have encountered an UNDEFINED
STATEMENT error in line 550. The explanation
of how to type in the program neglected to men-
tion that you must first move the start of BASIC
to avoid overwriting the beginning of MLX,
Before loading MLX, enter this line:

POKE 642,70:5YS 58260

Once you've saved the program to disk, turn
the computer off and back on and follow the
instructions in the December issue for setting up
the message disk.

Finally, there are two situations where call-
ers may be able to crash the bulletin board. The
first happens when someone calls and hangs up
before connecting with the board. The second
occurs when the user chooses to leave a message
and then presses f8 (to get out of message
mode). Version 1.0, which appeared on the
December GAZETTE DISK and in the December
and January issues, contains these glitches. Ver-
sion 1.1, on the January DISK, has been corrected
and should be free of bugs.

To fix version 1.0, follow these instructions:

1. Load and run MLX, enter a starting ad-
dress of 49152, ending address 49493, then enter
this patch program. When you're finished, save it
to disk.

49152
49158
49164
49170
49176
49182
49188
49194
49200

:169,157,141,165,009,169,042
:239,141,069,015,169,234,105
:141,120,0623,141,121,0823,069
:141,122,023,169,004,141,106
:@37,034,169,033,141,038,220
:034,169,076,141,008,910,212
:141,166,015,141,043,017,047
:169,062,141,009,010,169,090
:189,141,167,015,169,211,172

:141,044,017,169,087,141,141
:010,010,141,168,015,141,033
:045,017,169,156,141,165,187
:098,169,086,141,111,008,083
:160,0008,140,152,192,162,116
:158,134,251,162,192,134,091
:252,162,062,134,253,162,091
:087,134,254,172,152,192,063
:177,251,145,253,238,152,038
:192,174,152,192,224,181,199
:144,239,169,001,162,008,069
:160,000,032,186,255,169,154
:005,162,153,160,192,032,062
:189,255,169,001,133,251,106
:169,008,133,252,162,244,082
:160,087,169,251,032,216,035
:255,000,000,048,058,066,065
:066,083,169,000,170,168,044
:032,219,255,173,0863,221,041
:041,239,141,003,221,173,218
:001,221,041,016,201,000,142
:208,010,169,000,170,168,137
:932,219,255,076,106,087,193
:1032,222,255,224,028,144,073
:222,076,232,009,032,204,205
:255,162,002,032,198, 255,084
:932,228,255,201,000,2406,142
1040 ,201,019, 208,006,141 ,063
:102,072,076,138,087,2061,130
:022,208,003,141,102,072,008
:032,204,255,162,002,032,153
:201,255,169,002,032,210,085
:255,032,210,255,174,102,250
:072,224,000,208,010,0832,030
1222,255,224,014,144,194,031
:076,232,009,162,000,142,117
:003,070,142,001,070,142,186
:002,070,076,081,0108,234,237
:234,234,234,174,240,071,189
:169,000,157,021,001,238, 106
1240,071,174,240,071,224,034
:010,208,238,174,239,0871,216
:096,162,000,142,014,071,023
:169,000,174,014,071,157,129
:1164,069,238,014,071,174,024
1014,071,224,085,144,238,076
:032,112,030,032,048,046,118
1976 ,046,017,000,000,000,219

49206
49212
49218
49224
49230
49236
49242
49248
49254
49260
49266
49272
49278
49284
49290
49296
49302
49308
49314
49320
49326
49332
49338
49344
49350
49356
49362
49368
49374
49380
49386
49392
49398
49404
49410
49416
49422
49428
49434
49449
49446
49452
49458
49464
49479
49476
49482
49488

2. Load “PATCHPROGRAM”,8,1 (the pro-
gram above).

3. Type NEW.

4. Load the original bulletin board with a ,8.

5. POKE a 234 into the eight bytes from
3473 to 3480. For example, POKE3473,234 and
so on, up to POKE3480,234.

6. Put a blank, formatted disk into your
drive, and SYS49152 to run the patch program.

7. A new version of the C/G Bulletin Board
will be automatically saved to your disk, under
the name “BBS".

The procedure above applies to the version
published in the GAZETTE and the program on the
December DISK. It does not apply to the January
DISK, which was corrected. We regret any in-
convenience this may have caused our readers,

COMPUTE!'s Gazette
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® There are two errors in the 64 version of
“Jump!” (November 1984). POKES1,30 should
be changed to POKES+1,30 in line 740, and
POKES4,0 should be POKES+4,0 in line 760.
These typos do not affect the play of the game,
but may cause problems with later SAVEs and
LOADs. Thanks to reader Bill J. Pitre for
discovering these two bugs.

® “Trek” (October 1984) works as listed, but sev-
eral readers have reported an incorrect Automatic
Proofreader checksum for line 3220:

3220 PRINT"{HOME}{11 DOWN}{1@ RIGHT]}
{5 SPACES}.{GRN}.[3 SPACES}.
{3 SPACES}";:T1=TI:GOSUB920 :GOT095
:rem 164

The period at the end of the first line was appar-
ently taken for a scratch on the printer’s negative
and removed. This does not affect the program
because after the PRINT statement is executed,
there is a GOSUB to a routine that immediately
clears the screen.

Jl PRER A BYTE"BA

A DISK AND MEMORY EDITOR

Peek A Byte is more than a disk editor - it features a C-64 memory display
in HEX, ASCII, or screen code and a full page editor with cursor control.
YOU CAN PEEK A BYTE...

Change file or disk names, recover “lost”" programs, compare disk data, dis-
play free sector map, convert HEX/decimal, read disk drive memory, disas-
semble disk or memory data, print most screen displays. .. and much more!
IT'S EASY TO USE! ;

All commands are simple, easy to remember keystrokes and HELP screens
are always available. Complete error handling for key entries and disk
read/write errors. Tutorial manual for beginners and pros!

PEEK A BYTE IS FAST ML CODE

Above BASIC and compatible with many BASIC programs, ML routines,
and the DOS Wedge 5.1. Doesn't "lock up'’ the computer,

QUANTUM SOFTWARE
ALL FOR 329.95

P.O. Box 12716, Dept. 4
Lake Park, Florida 33403

Us POST PAID
PEEK A BYTE is a trademark of Quantum Software,
To order send check or money order, US funds, Foreign add $4 for shipping and
handling. Florda residents add 5% sales tax. For US COD orders add $2. Phone
orders call {305) B40-0249
DEMO PROGRAM
See COMPUTE!'s GAZETTE February, 1985 Disk

Cel File Print Data Eraph
Meve, [nseri Peigte, It;u i
191 1 r

Dreams CAN come true!

Back in June of 1983, Kelvin Lacy
had a dream. He dreamed of creating
one integrated program that would
include a spreadsheet, business
graphics and a database. A program
with the power of Lotus 1-2-3. On the
Commodore 64. People laughed! He
had just finished
OmniWriter/OmniSpell, to be
marketed by HESWARE. Ignoring the
skeptical, he began VIZASTAR.

Now, after 15 months, his dream has
come true, VIZASTAR has a full-
featured spreadsheet, as good as
Multiplan. But much faster—faster
than many spreadsheets on the IBM
PC! It is written 100% in 6502
machine language code and is
ALWAYS in memory. It is menu-
driven, using the latest techniques in
user-friendliness. It is compatible with
virtually all printers and most word
processors. Up to 9 windows can be
open simultaneously, anywhere.
Remarkably, 10K of memory is
available for spreadsheet use.
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The database is equally impressive.
Create file layouts by simply painting
a picture of the layout on up to 9
screens, showing where a field starts
and ends; VIZASTAR does the rest.

Imagine the power of a spreadsheet
integrated with a database. Now add
graphics — bar, line, and multi-color
pie and 3-D “skyscraper” graphs. You
could access a customer’s profile in
the database, transfer the data to the
worksheet, and let it calculate
discounts, sales tax etc. and then
transfer the updated data back to the
database. Open up a window
anywhere and display a graph of your
data, instantly. This integration is the
key to VIZASTAR's power—the first
and only program of this kind on the
C-64. All commands can be
automated, so you can “program’”
your own applications and run them
with one keystroke.

L

Trademarks: Lotus 1.2.3 Lotus Dy

04 Commaodore Electromes Lid, M an, Mig

rosalt

i ; 7 o
0 611 310,561 J%.44] |
f 212,38 45.000 _64.08] ]

Actual screen dump taken by VIZASTAR
VIZASTAR comes with a cartridge, a 1541
diskette with a backup, Reference and
Tutorial manuals. VIZASTAR is normally
$119.97 but at a Special Introductory
Price, it's now only $99.97. We are so
positive you will be delighted with
VIZASTAR that we offer a 15 day
money-back guarantee. Try it risk-free!
Compare VIZASTAR to any other
spreadsheet or database.

So order today. Call or send a check or
Money Order. Calif. residents add 6.5%
sales tax,

Add P&H: UPS—$3; COD, Canada 5

SOLID STATE SOFTWARE

1253 Corsica Lane, Suite C
Foster City, CA 94404
(415) 341-5606 (24 Hours)

Dealer & Distributor Inquiries Welcome




Cypher

(Article on page 56.)

BEFORE TYPING. ..
Before typing in programs, please refer to
“How To Type In COMPUTE!s GAZETTE
Programs,” which appears before the Program
Listings.

Program 1: Cypher—é64 Version

78 PRINT"{CLR}":POKE5328@,6:POKE53281,12
srem 147

80 GOSUB121d@

:rem 172

9@ PRINT:PRINT"{CLR}{WHT}{RVS}INSTRUCTION

s ?{2 SPACES}Y/N{OFF}" t:rem 7
100 GETAS:IFAS=""THEN160@ :rem 69
1180 IFAS="Y"THENGOTOl@6@ :rem 143
120 IFAS<>"N"THEN1@@ : :rem 83
136 PRINT"{CLR}":DIMA(5),2(5),S(5),RC(8),

GC(8) :rem 109
140 GLOC=1839:CGLOC=55311:ANS=1024:A5="":
POKE54296,15 :rem 231
150 HF=54273:LF=54272:HP=54275:LP=54274:A
D=54277:SR=54278:WF=54276 :rem 233
160 CANS=55296:SLOC=1053:X=0 s:rem 116
170 POKE649,1 :rem 199
180 FORK=1TOl2 :rem 63
190 FORI=1TO6 s:rem 17
209 POKEGLOC,B81 :POKECGLOC, 11 :rem 218
210 GLOC=GLOC+2 :CGLOC=CGLOC+2 rrem 27
220 NEXTI :rem 28
230 GLOC=GLOC+68:CGLOC=CGLOC+68 :rem 149
240 NEXTK :rem 32
250 GLOC=1039:CGLOC=55311 :rem 164
260 FORL=@TO5 :rem 16
278 B=INT(RND(1l)*8) :rem 28
280 RC(B)=RC(B)+1 :rem 131
290 A(L)=B :rem 248
30@ POKEANS, 9@ :POKECANS,2:GOSUBL151@ :ANS=A
NS+2 : CANS=CANS+2 srem 92
31@ NEXTL :rem 31
320 ANS=1024 :CANS=55296 :rem 34
330 FORI=@TOS5 :rem 11
340 GETZS$:IFZS=""THEN340 :rem 131
350 IFASC(ZS)=20THENGOTO1820 :rem 151
3680 IFASC(ZS)<490RASC(Z$)>57THEN340
:rem 46
370 Z(I)=VAL(Z$) srem 125
380 Z2(I)=2(I)-1 :rem 30
390 IFZ(I)=8THENBGQ srem 91
400 GC(Z(I))=GC(Z(I))+1 :rem 203
41@¢ POKECGLOC,Z(1I) :rem 76
42¢ GOSUB133d :rem 221
430 CGLOC=CGLOC+2 :rem 1
440 NEXTI :rem 32
450 FORI=@TO7 :rem 16
460 IFGC(I)<=RC(I)THENQ=Q+GC(I) :rem B2
470 IFGC(I)>RC(I)THENQ=Q+RC(I) :rem 35
480 NEXTI :rem 36
490 FORK=@TO5 :rem 20
500 IFZ(K)=A(K)THENF=F+1 :rem 136
518 NEXTK srem 32
520 IFQ=0THENG610 :rem 170
530 IFF=@THENS580 :rem 166

540
550
560
57@
580
590

600

620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
77@
780
796
1335]%)
810
820
830
840
850
864d
87@
880

890
91@

920
930

940
960

97@
980
990

1080
1089
1010

FORK=0TOF~-1 :rem 127
S(K)=91 :rem 48
NEXTK :rem 37
IFF=QTHENG610@ :rem 197
FORK=FTOQ-1 :rem 164
S(K)=87 :rem 57
NEXTK :rem 32
FORK=AT05 :rem 14
POKESLOC, S(K) :rem 19
POKESLOC+54272,0 :rem 132
SLOC=SLOC+2 :rem 150
NEXTK :rem 37
SLOC=SLOC+68 :rem 212
CGLOC=CGLOC+68 :rem 67
I=0 :rem 84
X=X+1 :rem 232
IFF=6THENS80O :rem 166
IFX=12G0TO80d :rem 240
FORK=@TO5 :rem 16
S(K)=0 :rem 246
NEXTK :rem 37
Q=0:F=0 s:rem 71
FORK=@TO7 srem 22
GC(K)=0 :rem 49
NEXTK :rem 41
GOTO0O338 :rem 111
FORT=@TOS5 :rem 24
POKEANS, 81 :rem 63
POKECANS,A(T) :rem @
GOSUB1420 :rem 226
ANS=ANS+2 : CANS=CANS+2 r:rem 24
NEXT :rem 220
IFZ(I)=80R(X=12ANDF<6)GOTO91@:rem 222
PRINT"" : PRINT"" : PRINT"" :rem 134
PRINT" {BLK} YOU WON!!":PRINT" {DOWN}
{BLK} MOVES:"X :rem 252
GOT0920 :rem 117
PRINT"{BLK)} {3 DOWN} YOU LOSE!l"
i:rem 160
PRINT:PRINT trem 239
PRINT" {14 DOWN} PRESS ANY KEY"
:rem 185
GETCS$:IFCS$S=""THEN940 :rem 97
PRINT" {CLR} [{WHT} {2 DOWN}{2 SPACES}woU
LD YOU LIKE TO TRY AGAIN ?{2 SPACES]
{Rvs}Y/N[OFF}" :rem 146
GETAS s:rem 229
IFAS=""THEN970 srem 229
IFAS="Y"THENRUN9@ :rem 253
IFAS<>"N"THEN970 :rem 144
PRINT" {CLR}" :POKE54296,0 :rem 253

POKE53280,14:POKE53281,6:PRINT"E73":
POKE649, 1@ :END :rem 161

102@ FORDE=I*2TOlSTEP-1:POKECGLOC-DE,12:G
OSUB1510 :NEXTDE :rem 28
1030 FORRE=@TO8:GC(RE)=@:NEXTRE :rem 179
1940 CGLOC=CGLOC-(1I%*2) :rem 245
18050 GOT0330@ srem 149
1968 PRINT"{CLR}THIS IS A CODE BREAKING G
AME. SIX OF{2 SPACES}" :rem 111
1065 PRINT"EIGHT RANDOM COLORS WILL BE CH
OSEN." srem 78
1070 PRINT"A COLOR MAY BE CHOSEN MORE THA
N "; t:rem 32
1875 PRINT"ONCE.[3 SPACES}AFTER THE SIX D
IAMONDS { SHIFT-SPACE JCOVERING THE"
:rem 101
1383 PRINT"CODE APPEAR, ENTER YOUR GUESS

{SPACE}WITH THE{2 SPACES]}COLOR KEYS.
s trem 244
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1090
1100
1110
1120

1130
1140

1145
1156
1160
1170
i By A
1180
1190

1200
121@

1220

1230

1249
1250

131@
1320
1330
1340
1350
1360
1370
1380
1399
1400

1410
1420

1430

PRINT"AFTER YOUR SIX COLORS ARE ENTE
RED YOUR{2 SPACES}SCORE WILI APPEAR.

. :rem 235
PRINT"" :PRINT"SCORING IS:" :rem 137
PRINT"+=CORRECT COLOR CORRECT LOCATI
ON" s:rem 248
PRINT"@ CORRECT COLOR WRONG LOCATION
r:rem 121
PRINT"@=WRONG COLOR":PRINT"" :rem 42
PRINT"THE SCORING MARKER LOCATIONS D
oN'T" :rem 87
PRINT"RELATE TO THE GUESS LOCATIONS.
:rem 62
PRINT"":PRINT"YOU HAVE 12 TURNS, IF
{SPACE}YOU WISH TO SEE " :rem 54
PRINT"THE CODE AND QUIT THAT GAME EN
TER 9.":PRINT"" :rem 230
PRINT"IF 5 OR LESS COLORS HAVE BEEN
{ SPACE }GUESSED" :rem 86
PRINT"ENTER 'DEL' TO REMOVE THE GUES
&t trem 71
PRINT" [DOWN]} {RVS} {BLK}PRESS ANY KEY
{OFF}" :rem 62
GETRS : IFRS=""THEN1198 :rem 219
GOTO138 :rem 144

PRINT" (WHT} {CLR}{1@ DOWN}{9 RIGHT]}
{rvs}[3 spacEs}{oFF} [Rvs]} {OFF]
{rvs} {oFF} {Rvs}{3 SPACES}{OFF}
{rvs} {orF} {Rvs} [oFF]} (RvVS}
i3 SPACES}{0oFF} {RvS}{3 SPACES}(OFF}
srem 252
PRINTSPC(9)"{RVS} {OFF}{3 SPACES)
{rRvs} {3 spPACES}{oFF} {RvS} {OFF}
{rRvs} {oFF} [Rvs} [OFF}EO3{RVS]
{oFrF} {Rvs} {OFF}E2 03 {Rvs] {OFF}
{rvs} {oOFF}" :rem 245
PRINTTAB(9)"{RrRvS} {OFF}{4 SPACES)
{rRvs}) [oFF}{2 sPACES}[RVS}{2 SPACES]}
(oFF} (2 spacES}{Rvs} EO3 [oFF]} {[RVS}
k2 o3[oFF} (Rvs}{3 SPACES}Kk*3(OFF}"
:rem 218
FORD=1TO09:PRINT" "; :NEXTD :rem 63
PRINT"{RVS} {3 SPACES}{OFF}{2 SPACES]}
{rRVvs} {OFF}{2 SPACES}{RvVS}{2 SPACES]
{oFr} {2 spaceEs}{Rvs} [OoFF} ([RvS}
{[oFF} (Rvs}[3 spPACES}(OFF} [RVS]

{oFr} {2 spPACES}{RvVS} [OFF}" :rem 185
FORD=1T02000 : NEXT :rem 60
RETURN :rem 166
IFZ(I)=0THENHI=34:L0=75:G0T01520
:rem 212
IFZ(I)=1THENHI=38:L0=126:GOT01520
trem 7
IFZ(I)=2THENHI=43:L0=52:G0OT0152@
srem 211
IFZ(I)=3THENHI=45:L0=198:G0T01520
:rem 18
IFZ(I)=4THENHI=51:L0=97:G0OT01520
:rem 223
IFZ(I)=5THENHI=57:L0=172:GOTOLl52@
:rem 17
IFZ(I)=6THENHI=64:L0=188:G0T01520
:rem 24
IFZ(I)=7THENHI=68:L0=149:G0OT01520
:rem 18
RETURN :rem 166
IFA(T)=@0THENHI=34:L0=75:G0T01520
:rem 198
IFA(T)=1THENHI=38:1L0=126:GOT01520
:rem 249
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1440 IFA(T)=2THENHI=43:L0=52:G0T01528

:rem 197

145@ IFA(T)=3THENHI=45:L0=198:G0T01528
:rem 4

1460 IFA(T)=4THENHI=51:L0=97:GOT01520

:rem 209

1470 IFA(T)=5THENHI=57:L0=172:GOT01528
:rem 3

1480 IFA(T)=6THENHI=64:L0=188:G0OT01520
:rem 10

14990 IFA(T)=7THENHI=68:L0=149:G0T01528
:rem 13
15@0@ RETURN :rem 166
1519 HI=45:L0=198 :rem 178
1520 POKEHF,HI :POKELF,LO :rem 4
1539 POKEHP,®@:POKELP, 255 :rem 185
1540 POKEAD, 9:POKESR,@ c:rem 77
1550 POKEWF, 65 :rem 46
1560 FORSO=1T015@ :NEXTSO :rem 23
1570 POKEWF, 64 :rem 47
1580 RETURN trem 174

Program 2: Cypher—VIC Version

97 POKE36879,232:GOSUB121@:PRINT:PRINT"
{cLR}{BLK}{RVS} {3 SPACES}INSTRUCTIONS
{2 SPACES}Y/N{2 SPACES}{OFF}" :rem 14

199 GETAS:IFAS=""THEN1O@@ s:rem 69
118 IFAS="Y"THENGOTOl@6d :rem 143
120 IFAS<>"N"THEN1@@ :rem 83
13@ PRINT"{CLR)}":DIMA%(5),Z%(5),5S%(5),RC%
(8),6Cc%(8) :rem 38
140 GLOC=7688:CGLOC=38408:ANS=7680:A5="":
POKE36878,15 :rem 19
150 HF=36876 :LF=36875 srem 133
160 CANS=3840@:SLOC=7695:X=0:FORK=1TO012:F
ORI=1TO6 :rem 11
219 POKEGLOC,81 :POKECGLOC, 1:GLOC=GLOC+1:C
GLOC=CGLOC+1 :NEXTI :rem 44
239 GLOC=GLOC+38:CGLOC=CGLOC+38:NEXTK:GLO
C=7688:CGLOC=38408 :rem 178
260 FORL=@TOS5:B=INT(RND(1)*8):RC%(B)=RC%(
B)+1:A%(L)=B :rem 246
30@¢ POKEANS, 90 :POKECANS,2:GOSUB1510 :ANS=A
NS+1 :CANS=CANS+1 :NEXTL :rem 31
320 ANS=7680:CANS=38400 :rem 36
330 FORI=@TO5 :rem 11
340 GETZS$:I1FzS$=""THEN340 :rem 131
35@ IFASC(ZS$)=20THENGOTO1@2d :rem 151
360 IFASC(ZS$)<490RASC(Z$)>57THEN340
:rem 46
370 Z3(I)=VAL(Z2S):Z2%(I1)=2%(I)-1 :rem 169
390 IFZ%(I)=8THENB@#O :rem 128
400 GC3(Z%(I))=GC%(2%(1))+1 :rem 95
410 POKECGLOC,Z%(I):GOSUB1330:CGLOC=CGLOC
+1 :NEXT : FORI=@TO7 srem 191
460 IFGC%(I)<=RC%(I}THBNO=Q+GC%(I)
:rem 193
473 IFGC%(I)>RC%(I)THENQ=Q+RC%(I):rem 146
48@ NEXTI:FORK=@TO5 :rem 213
500 IFZ%(K)=A%(K)THENF=F+1 :rem 210
520 NEXTK:IFQ=0THENG620 :rem 111
530 IFF=@THEN580 :rem 166
540 FORK=@TOF-1 :rem 127
550 S3%(K)=91:NEXTK :rem 25
578 IFF=QTHENG62@ :rem 198
580 FORK=FTOQ-1 :rem 164
590 S%(K)=87:NEXTK :rem 34
620 FORK=@TO5:POKESLOC, S%(K) : POKESLOC+387
20,0 :rem 6



640 SLOC=SLOC+1 :rem 149
650 NEXTK srem 37
660 SLOC=SLOC+38 :rem 209
670 CGLOC=CGLOC+38 :rem 64
680 I1=0 :rem 84
690 X=X+1 :rem 232
700 IFF=6THENS8G@ :rem 166
710 IFX=12GOTO800 :rem 249
720 FORK=@TO5 :rem 16
730 S3%(K)=0 crem 27
740 NEXTK :rem 37
750 Q=0:F=0 :rem 71
760 FORK=@TO7 s:rem 22
770 GC%(K)=0 :rem 86
780 NEXTK srem 41
790 GOTO33@ :rem 111
80@ FORT=0TO5 :rem 24
810 POKEANS, 81 :rem 63
820 POKECANS,A%(T) :rem 37
830 GOSUB142@ :rem 226
840 ANS=ANS+1 : CANS=CANS+1 :rem 22
850 NEXTT :rem 48
860 POKE198,0:IF2%(I)=80R(X=12ANDF<6)GOTO
91@ :rem 106
88@ PRINT"{CLR}{3 DOWN}{2 SPACES}YOU WON
{SPACE}IN"X"MOVES" :PRINT" {8 SPACES}";
srem 43
89@ GOT093@ s:rem 118
91@ PRINT"{3 DOWN}(BLK}YOU LOSE" :rem 94
930 PRINT"{2 DOWN} [RVS}PRESS{2 DOWN]}
{4 LEFT}ANY (2 DOWN}{3 LEFT]}KEY"
srem 142
940 GETCS:IFCS$S=""THEN940 trem 97
960 PRINT"{CLR}{2 DOWN}{BLK}WOULD YOU LIK
E TO TRY AGAIN ?{2 sSPACES}{RvVS}Y/N
{oFF}" :rem 29
980 GETAS:IFAS$S=""THEN98@ trem 101
990 IFAS="Y"THENRUN130 :rem 40
10@@ IFAS<>"N"THEN98@ rrem 145
181@ PRINT"{CLR}" :END trem 55
1928 FORDE=ITOlSTEP-1:POKECGLOC-DE,12:G0S
UB151@ :NEXTDE trem 192
1938 FORRE=@TO8:GC%(RE)=0:NEXTRE :rem 216
1048 CGLOC=CGLOC-(I*1) :rem 244
1250 GOTO33@ trem 149
1068 PRINT"{CLR}JTHIS IS A CODE BREAK- ING
GAME. SIX OF EIGHTRANDOM COLORS WIL
L BE" :rem 95
1078 PRINT"CHOSEN. A COLOR MAY BECHOSEN M
ORE THAN ONCE.AFTER THE SIX DIAMONDS
1 :rem 247
1980 PRINT"COVERING THE CODE{S5 SPACES}APP
EAR, ENTER YOUR(4 SPACES}GUESS WITH
{SPACE}THE COLOR{2 SPACES]}KEYS."
:rem 50
109@ PRINT"AFTER YOUR SIX COLORS ARE ENTE
RED YOUR SCOREWILL APPEAR." :rem 235
1092 PRINT"{5 SPACES}{DOWN}{RVS}PRESS ANY
KEY" :rem 30
1995 GETAS:IFAS$=""THEN1@95 :rem 193
110@ PRINT" {CLR} {DOWN}SCORING IS:":rem 34
1118 PRINT"+=CORRECT COLOR{9 SPACES)}CORRE
CT LOCATION" :rem 248
1120 PRINT"@=CORRECT COLOR WRONG
{3 SPACES}LOCATION" :rem 121
1130 PRINT"@=WRONG COLOR" :rem 31
1148 PRINT" {DOWN}THE SCORING MARKER

{4 SPACES}LOCATIONS DON'T RELATETO T
HE GUESS LOCATIONS" :rem 220

1150
1160
1170
1175
1184
1199

1200
1210

1220

1239

1250

1319
1320
1339
1340
135@
1364
1378
1380
1390
1400

1410
1420

1430
1440
1450
1460
1470
1480
1490
1500

1510
1520

PRINT"YOU HAVE 12 TURNS, IF YOU WISH
TO SEE " :rem 43
PRINT"THE CODE AND QUIT THATGAME ENT
ER; O rrem 41

PRINT"{DOWN}IF 5 OR LESS COLORS
{3 SPACES)HAVE BEEN GUESSED":rem 183

PRINT"ENTER 'DEL' TO REMOVE THE GUES
s :rem 71
PRINT" {5 SPACES}{RVS}PRESS ANY KEY

{OFF}" :rem 157
GETRS : IFRS=""THEN1] 90 :rem 219
GOTO139 rrem 144

PRINT"{PUR}{CLR} {10 DOWN}[RVS}
{2 sPACES}{0OFF} [RvS} {OFF} {RvS]
{oFF} {Rvs}{3 sSPACES}{orr} [RvS}
{orFr} {Rvs} [OFF} {RVS}{3 SPACES}
{OFF} {RVS}(3 SPACES}{OFF}";:rem 201
PRINT"{RVS} {OFF} {2 SPACES}{RVS}
{3 spaceEs}{oFr} {RrRvs} {OFF} [RvVS}
{oFrF} [Rvs}) [OFF}EO3I[{RVS]} [OFF]}
{rRvs] {oFF}k2 03 {Rvs} [oFF} {RvS}
{OFF}"; :rem 192
PRINT"{RVS]} [OFF}{3 SPACES}{RVS]
{orrF} {2 sPACES}{Rvs}{3 sSPACES]}{OFF}
{spACE} [RvVS} k03 [orFr} {RvVS] E2 03
{oFr} [RvS} {2 SPACES}E*3{OFF}":

:rem 180
PRINT"{RVS} {2 SPACES}{OFF}{2 SPACES]

{rRvs} {OFF} (2 SPACES}[RvS] [OFF}
{3 spPACES}{RvS} {[OFF} {RvS} [(OFF}
{RvS} (3 spPACES)}{oFF} [RvVS} [OFF}
{Rvs} {OFF}": :rem 244
FORD=1TO20@@ :NEXTD :rem 128
RETURN :rem 166
IFZ%(I)=0THENHI=13@:L0=138:G0T01520
:rem 78
IFZ%(I)=1THENHI=175:L0=175:GOT0O1520
:rem 98
IFZ%(I)=2THENHI=183:L0=183:G0T01520
:rem 98
IFZ3(I)=3THENHI=191:L0=191:C0T0152@
:rem 98
IFZ%(1I)=4THENHI=195:L0=195:G0T0152@
:rem 188
IFZ%(1)=5THENHI=201:L0=201:GOTO152@
:rem 86
IFZ%(I)=6THENHI=207:L0=207 :GOT0O1520
:rem 100
IFZ%(1)=7THENHI=209:L0=209:G0TO1520
rrem 97
RETURN :rem 166
IFA%(T)=BTHENHI=13@:LO=13E:GOT01529
:rem 64
IFA%(T)=1THENHI=175:L0=175:G0TO01520
:rem 84
IFA%(T]=2THENHI=183:L0=183:GOTOLSZG
:rem 84
IFA%(T)=3THENHI=191:L0=191:GOTO1528
:rem 84
IFA%(T)=4THENHI=195:10=195:G0T0O1520
:rem 94
IFA%(T)=5THENHI=291:LO=291:GOT01529
trem 72
IFA%(T}=6THENHI=25?:LO=207:GOT0152@
:rem 86
IFA%(T}=?THENHI=209:LO=299:GOTOlSZG
irem 92
RETURN :rem 166
HI=45:L0=198 :rem 178
POKEHF, HI : POKELF, LO :rem 4
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1568 FORSO=1TO15@ :NEXTSO srem 23
1578 POKEHF,®:POKELF,@ :rem 61
1588 RETURN :rem 174

The Forbidden Crypt

(Article on page 53.)

BEFORE TYPING. ..
Before typing in programs, please refer to
“How To Type In COMPUTE!s GAZETTE

Programs,” which appears before the Program
Listings.

Program 1: The Forbidden Crypt—

VIC Loader

Note: Requires 8K or more expansion memory. See

instructions in article before entering VIC version.

110 POKE44,32:POKE642,32:POKE8B192,0:POKE6
48,30 : POKE36866,150: POKE36869, 240 : PRI

NT"{CLR}" :rem 148
12@ PRINT"FOR TAPE, PRESS PLAY.";:rem 205
130 S$="LO"+CHRS$(34)+"A"+CHRS (34)+",8:"+C
HRS(131) rrem 62
149 REM CHANGE 8 TO 1 IN LINE 130 IF USIN
G A DATASETTE srem 115
158 FORI=1TOLEN(SS$):POKE63@+1,ASC(MIDS(SS

1)) :NEXT:POKE198, I:END :rem 141

Program 2: The Forbidden Crypt—
VIC Custom Characters

100 CS=4096:PRINT" [CLR}" :FORA=QTO255 : POKE
7680+A,A: POKE3IB4GB+A, @ : NEXTA: POKE3686
9,252 :rem 34
FORA=0TO2047 : POKEA+CS,PEEK(32768+A) :N
EXTA :rem 212
FORA=@TO1023 : READB: POKECS+A, B:NEXTA:P
OKE36869, 240 trem 247
FORA=0TOS85 : READB: POKE7168+A, B:NEXTA

irem 164
PRESS PLAY.";

rrem 98

S$="L9"+CHR$(34)+"B"+CHR$(34)+",8:"+C
HRS$(131) :rem 65
REM CHANGE 8 TO 1 IN LINE 150 IF YOU
{SPACE}ARE USING A DATASETTE :rem 76
FORI=1TOLEN(SS):POKE63@+I1,ASC(MIDS(SS
,1)):NEXT:POKE198,1:END s:rem 143
DATAG60,126,219,255,255,219,102,60,0,0
,0,0,24,60,90,24 rrem 1@
DATAD,64,32,240,240,32,64,0,24,90,60,
24,0,0,0,0 :rem 205
DATAG,2,4,15,15,4,2,0,0,56,56,184,144
,254,18,18 :rem 225
DATAl6,40,68,68,68,68,198,0,2,63,150,
254,18,46,198,0 s:rem 1
DATAD,3,118,124,112,6,0,9,0,192,96,51
,30,0,0,0 trem 142
DATA40,56,214,243,219,14,0,0,60,122,2
47,129,126,122,122,122 :rem 47
DATA30,62,24,24,60,126,126,60,24,52,8
2,255,74,44,24,0 :rem 21
DATAl144,96,112,184,28,14,7,3,28,116,3
1,127,15,4,4,12 trem 232
DATAL2,24,240,224,224,96,32,96,20,29,
106,252,252,36,36,108 srem 25
132 COMPUTE!'s Gazeite February 1985

120
130
140 PRINT"{CLR}FOR TAPE,
160
170
180
190
200
210
220
230
240
250

260

276 DATAl24,66,66,124,72,68,66,0,16,16,16
.8,15,0,0,0 :rem 35
DATA8,8,8,16,249,0,0,0,72,72,84,35,20
:8t710 s:rem 36
DATA18,18,42,196,40,16,224,08,129,129,
66,36,153,189,126,60 :rem 251
DATAG®,126,189,153,36,66,129,129,34,3
4,34,220,124,220,34,34 :rem 74
DATA60,90,90,126,36,36,24,0,60,32,32,
32,32,32,60,0 s:rem 112
DATAl2,16,16,60,16,112,110,0,60,4,4,4
:4:4r6618 :rem 151
DATAG,8,28,42,8,8,8,8,0,0,16,32,127,3
211609 srem 30
DATAO,0,0,0,0,0,0,0,8,8,8,8,0,0,8,0
s:rem 109
DATA36,36,36,0,0,0,08,8,36,36,126,36,1
26,36,36,0 :rem 224
DATAB,30,40,28,19,60,8,0,0,98,100,8,1
6,38,70,09 :rem 178
DATA48,72,72,48,74,68,58,0,60,24,24,2
4,24,24,24,60 :rem 152
DATAQ,9,63,63,63,.63,60,60,0,0,252,252
,252,252,60,6@ trem 169
DATAG6Q,60,252,252,252,252,0,0,60,60,6
3,63,63,63,0,0 irem 170
DATA@,@,255,255,255,255,0,0,60,608, 608,
60,60,60,60,60 rrem 162
410 DATAG,0,0,0,0,24,24,0,0,2,4,8,16,32,6
4,0 :rem 99
420 DATA6Q,66,79,99,98,66,60,0,8,24,40,8,
8,8,62,0 :rem 155
430 DATA60,66,2,12,48,64,126,0,608,66,2,28
+12,66,60,0 :rem 237
440 DATA4,12,20,36,126,4,4,0,126,64,120,4
,2,68,56,0 :trem 222
450 DATA28,32,64,124,66,66,60,8,126,66,4,
8,16,16,16,0 :rem 91
460 DATA6@,66,66,60,66,66,60,0,60,66,66,6
2,2,4,56,0 srem 1
DATAQ?,0,8,0,0,8,0,0,0,0,8,0,06,8,8,16
:rem 168
DATAl4,24,48,96,48,24,14,0,0,9,126,0,
126,0,0,0 :rem 169
DATAl12,24,12,6,12,24,112,0,60,66,2,1
2,16,0,16,0 :rem @
DATA®,64,32,240,240,32,64,0,0,2,4,15,
15,4,2,0 :rem 101
DATA®,@,0,0,24,60,90,24,0,0,0,0,240,4
8,80,144 :rem 98
DATAQ,9,0,9,15,12,10,9,24,90,60,24,0,
9,0,0 s:rem 195
DATAl144,80,48,240,0,0,0,0,9,16,12,15,
9,0,0,0 srem 44
DATA4,4,4,4,4,4,4,4,0,0,0,0,224,16,8,
8 srem 22
DATAS8,8,8,4,3,9,0,0,8,8,8,16,224,0,0,
4] :rem 30
DATAL28,128,128,128,128,128,128,255,1
28,64,32,16,8,4,2,1 :rem 194
DATAl,2,4,8,16,32,64,128,255,128,128,
128,128,128,128,128 :rem 195
DATA255,1,1,1,1,1,1,1,0,60,126,126,12
6,126,60,0 :rem 206
DATAQ,9,0,0,0,0,255,08,54,127,127,127,
62,28,8,0 :rem 169
DATA64,64,64,64,64,64,64,04,0,0,0,0,3
+4,8,8 :rem 43
DATA129,66,36,24,24,36,66,129,0,60,66
,66,66,66,60,0 srem 207
DATAS,28,42,119,42,8,8,0,2,2,2,2,2,2,
2512 :rem 127

280
290
300
310
320
330
340
350
360
370
380
390

400

470
480
490
500
510
520
530
540
550
560
570
580
590
600
610

620



630
640
650
660
670
680
690
700
710
720
730
740
750

760

770
780

790

800
810

820
830
840
850
860
870
880
89@
900
910
920
930
949
950
960
970
980

DATAS, 28,62,127,62,28,8,4,8,8,8,8,255

.8,8,8 sTem 73
DATAl60,80,169,80,1606,80,160,80,8,8,8
:808r8:848 :Tem 4

DATAG,0,1,62,84,20,20,0,255,127,63,31
i K=y e B B trem 166
DATAG,0,0,0,0,0,0,0,240,240,240,240,2
40,240,240 ,240 srem 122
DATAG,0,0,0,255,255,255,255,255,08,0,0
,9,0,0,0 irem 103
DATAG,0,0,0,0,0,0,255,128,128,128,128
,128,128,128,128 :rem 16
DATAl704,85,176,85,179,85,1790,85,1,1,1
'1,1;11131 trem 233
DATA®,0,0,0,170,85,178,85,255,254,252
,248,240,224,192,128 trem 226
pAaTA3,3,3,3,3,3,3,3,8,8,8,8,15,8,8,8

:rem 204
DATAO®,9,0,0,15,15,15,15,8,8,8,8,15,0,
2,0 trem 117
DATA®,9,0,0,248,8,8,8,90,0,0,0,0,0, 255
. 255 :rem 166
DATAQ,?®,0,0,15,8,8,8,8,8,8,8,255,0,0,
@ :rem 35
DATAG,0,0,0,255,8,8,8,8,8,8,8,248,8,8
8 :rem 116

DATA192,192,192,192,192,192,192,192,2
24,224,224 ,224,224,224,224,224

:rem 235
DATA7,7,7.7:7:7,7,7,255,255,0,¢,0,0,0
0 s:rem 92

DATA255, 255,255,0,0,0,0,0,0,0,0,0,0,2
55,255,255 trem 213
baTal,1,1,1,1,1,1,255,9,0,0,0,249,240
£240,240 :rem 89
bAaTAl15,15,15,15,9,90,9,9,8,8,8,8,248,0
0,0 :rem 172
DATA240,240,240,240,0,0,0,0,240,240,2

40,240,15,15,15,15 :rem 79
DATA169,0,141,52,3 rrem 100
DATAl141,56,3,169,127 :rem 211
DATA141,34,145,173,32 :rem 253
DATAl145,41,128,2608,8 srem 211
DATAl169,1,141,52,3 :rem 165
DATA76,40,28,173,17 :rem 167
DATAl45,41,16,2@8,5 :rem 159
DATAl169,2,141,52,3 t:rem 1@9
DATA173,17,145,41,4 trem 153
DATA208,12,173,52,3 :rem 150
DATA24,105,3,141,52 trem 145
DATA3,76,75,28,173 :rem 119
DATA17,145,41,8,208 :rem l6@
DATA9,173,52,3,24 :rem 60
DATA1@05,6,141,52,3 t:rem 101
DATA173,17,145,41,32 :rem 209
DATA208,3,238,56,3,96 :rem 14

Program 3: The Forbidden Crypt—
VIC Version (Main Program)

20
30

40
50

60
70

DIMMN(4,6),DR(8),RM(4) :rem 89
FORI=1TO4 :FORJ=1TO6 : READMN(I,J) :NEXTJ:
NEXTI :FORI=1TO8 :READDR(I) :NEXT:rem 194
FORI=1TO4:RM(I)=1:NEXT :rem 51
DATA7792,5,6,22,7,1,78902,8,9,1,19,5,79
46,15,16,1,17,2,7956,23,24,22,25,4
:rem 163
DATAl,-1,-22,-21,-23,22,23,21 :rem 34
DEFFNY (X)=INT(X/22) :DEFFNX(X)=X-(FNY (X
)*22) : DEFFNA(X)=INT(RND(1l)*X)+l:rem 73

80 TP$="(ll!lll!?fll;;lll!lll)"=BT$="+III

rrrrrrrrrrrrrrrra

srem 172

90 SI$="-{20 SPACES}-":MLS="{RED}GREEREEQ

100
110
120
138

140
15@

160

170

180

198
200

210
220

230
240

250
260

279
280

290
300
319
320
330

340
358

360
376

380
390
400
410

420
430

440
441

442
443

450
470

480

@":LV=1:SC=0:M0=1

:rem 165
POKE36878,10:POKE36879,8:POKE36869, 25

2:C=30720:P=7910 srem 199
IFTC=4THENTC=0:GOSUB790 t:rem 182
GOSUB18@ irem 172
GOSUB43@:P=(MN(RM,1)+8)49*(Pl=-1)
:rem 9
IFMQ<>11THENGOTO11d :rem 152

PRINT"{CLR} {10 DOWN}(YEL}{6 RIGHT}

{RVS)GAME OVER{OFF}" :rem 234
PRINT" {DOWN]} {4 RIGHT}{RVS}PRESS ANY K
EY":PRINT"{4 RIGHT}{RVS}TO PLAY AGAIN

{OFF}" :rem 185
POKE198, @ :WAIT lQB,I:PRINT"[BLU}"=RUN
s:rem 140

GOSUB690:GOSUB71@ : PRINT" { BLU} " : FORI=1
TO4:IFRM(I)=0THENPOKEMN(I,1)+3,160

:rem 99
NEXT: POKEP, 46 : POKEP+C, 2 :GOSUB7 60

t:rem 4
SYS7168:P1=DR(PEEK(820)) :TP=PEEK(P+P1
) srem 227
IF(TP<>32)AND(TP<>39)THEN20@ :rem 101

P=P+Pl : IFTP=32THENPOKEP-P1 , 32 : POKEP+C
+2:POKEP, 46:GOT0200 s:rem 242
TP=P:FORI=1TO4:IF(MN(I,l)=P)OR(MN(I,l
)+7=P) THENRM=1I: I=5 :rem 106
NEXTI :P=7897+(17*(P=MN(RM, 1)) ) :MT=MN(
RM, 2) :MB=MN(RM, 3) :MP=MN(RM, 4) :rem 136
MD=MN(RM, 5) :MC=MN(RM, 6) :rem 69
IFRM(RM)=1THENPOKEP-P1, 32 : POKEP+C,2:P
OKEP, 46 :RETURN trem 255
P=TP-Pl1 :GOTO200 :rem 125
FORI=1TO04 :MM=MM+1 : I FMM=4THENMM=0

:rem 32
IFM(MM) <>@THENI=6 trem 247
NEXTI :rem 27
IFI=5THENRETURN srem 237

V1=P-7680:Y1=FNY (V1) :X1=FNX (V1) :V=M(M
M) -768@:Y=FNY (V) :X=FNX (V) srem 2
M=22*(Y>Y1)-22*(Y<Yl) :M=M-L*(X<X1)+1*
(X>X1) : TM=M(MM)+M:Q=PEEK(TM) :rem 239
R=PEEK (TM+MP) trem 5
IF(Q=0)OR(R=0) THENMQ=MQ+1 :GOT0410
irem 243
IF(M<>MP)AND(M<>-MP) THEN400 trem 85
IFM=MPTHENIF (R<>@)AND(R<>32) THENRETUR

N t:rem 191
IFM=-MPTHENIF (Q<>@)AND(R<> 32 ) THENRETU
RN :rem 236
GOT0410 trem 166

IF(Q<>32)OR(R<>32)THENRETURN :rem 214
POKEM (MM ) , 32 : POKEM (MM ) +MP, 32 : POKETM+C
+MC: POKETM+MP+C, MC: POKETM,MT :rem 142
POKETM+MP,MB:M(MM)=TM:RETURN :rem 83
GOSUB690 :GOSUB740:GOSUB768 : POKEP,@: PO

KEP+(C, 2 srem 252
FORI=@ATO3 srem 11
X=FNA(19):Y=FNA(13):2=7680+X+(Y*22)
trem 164
IFPEEK(Z)<>32THEN441 trem 160
POKEZ , MT : POKEZ+MP , MB trem 55

POKEZ+C,MC: POKEZ+MP+C,MC:M(I)=7:NEXTI
s:rem 123
X=FNA(18)+1:Y=FNA(12)+] :2=X+7680+(Y*2
2):IFPEEK(Z)<>32THEN470 :rem 158
TR=10+RM: TL=Z: POKETL, TR: POKETL+C, 6
irem 207
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490

500
510

520

530
540

5508
560

561

578

575
576
580
590
600
610
620
630
640
650
660

670

680
690

700
710

720

730

740
758

760
776

780

790

SYS7168:P1=PEEK(82@) :C1=P1:P1=DR(P1)
:rem 70

IFPEEK(P+P1+P1)=93THENRETURN :rem 250

T=MQ:GOSUB28@ : TP=PEEK(P+P1+P1 ) : I FMQ=T

THEN540@ :rem 18
IFRM(RM)=@THENRM(RM)=1:SC=SC-300:TC=T
Cc-1 rrem 180
RETURN :rem 120
IF(TP<=45)AND(TP>=40) THENP1=0:Cl=0

srem 222
IFPEEK(824 ) THENGOSUB61@:G0OT0490

:rem 147
IF(P+P1l) <> TLAND(P+P1+P1)<>TLTHEN570

trem 66

RM(RM)=0@:TC=TC+1 : SC=5C+300 : GOSUB768: P
OKETL+C, @: POKETL, 32 :TL=0:G0OT0490

trem 21
G=PEEK(P+Pl) :H=PEEK(P+P1+P1) : IF(G<>MT
)AND(G<>MB)AND(H<>MT}AND(H<>MB)THEN58
4] trem 39
MQ=MQ+1:IFRM(RM)=@THENRM(RM)=1:TC=TC-

1 :SC=SC-300 :rem 205
RETURN s:rem 130
IFC1=0THEN49@ :rem 217

POKEP+P2,32:POKEP, 32 : P=P+Pl : POKEP+C, 2
: POKEP+P1+C, 3 :rem 31
POKEP, @ : POKEP+Pl,63+Cl :P2=P1 :C2=Cl:GC
TO490 :rem 244
AL=P+P2:S=0:1FC2=0THENP2=22:C2=1:POKE
36876, 200 trem 167
S§=S+1:POKEAL+((S-1)*P2),32:POKE36876,
2000~S*5 : BL=PEEK (AL+(S*P2)) srem 31
IF (BL=MT )OR(BL=MB ) THENSC=SC+10 : GOSUR7
60: POKE36876,0:G0T0660 srem 142
IFPEEK(AL+(S*P2) ) <>32THENPOKEP+P2, 63+
C2:POKE36876,0@: RETURN :rem 3
POKEAL+(S*P2),63+C2: POKEAL+(S*P2)+C,C
L+1:GOT0620 :rem 8
AC=AL+(S*P2):FORA=@TO3 : POKE36877, 200
trem 64
IFAC=M{A)ORAC=M{A}+MPTHENPOKEM(H},32:
POKEM(A)+MP,32:M(A)=0:POKE36877,0:RET

URN srem 184
NEXTA: POKE36877,d:RETURN :rem 12
PRINT" {CLR}"; : PRINTTPS; :FORI=1TO17:PR
INTSIS; :NEXT:PRINTBTS; :rem 226
RETURN srem 119

PRINT"{HOME ) {3 DOWN}"; :FORB=1TO2:PRIN
T"{2 RIGHT}(,,4,4+.){2 SPACES}(;)s0s44)
{2 RIGHT}"; :rem 252
PRINT"{2 RIGHT)}-{6 SPACES}-{2 SPACES]}
-{6 SPACES}-{2 RIGHT}";:PRINT"
{2 RIGHT]}'([6 SPACES}'(2 SPACES}'
{6 SPACES}'[2 RIGHT}"; srem 35
PRINT" {2 RIGHT}-{6 SPACES}-{2 SPACES}
-{6 SPACES}-{2 RIGHT}"; :PRINT"
(2 RIGHT)}+,s0sss*{2 SPACES}+,,sr¢:¢*
{2 DOWN]} {2 RIGHT}"; :NEXTB:RETURN

:rem 57
PRINT" {HOME} {8 DOWN}"; :rem 66
FORI=1TO3:PRINT"~-{20 RIGHT]}-";:NEXT:R
ETURN srem 231
PRINT" {HOME} (19 DOWN]}"; :rem 255
PRINTLEFTS (MLS,11-MQ)CHRS$(13); :PRINT"
{(RVS}{YEL} {4 RIGHT}SCORE";SC;"{LEFT}
[SPACE}LEVEL"LV" {OFF}"; :rem 149
PRINT" {HOME}"; : PRINT" {BLU} " ; : RETURN

irem 61
FORI=1TO4:RM(I)=1:NEXT:LV=LV+1

:rem 134
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800

810

PRINT"{CLR} {7 DOWN} {7 RIGHT}[RVS}YOU
{SPACE)HAVE" : PRINT" (3 RIGHT)(RVS}ACHI
EVED LEVEL"LV"{OFF}" :rem 14
FORI=1TO20@@ :NEXT : RETURN :rem 47

Program 4: The Forbidden Crypt—64
Version

100

101

102
183
104
110
115

116
120

125

1308

140

150

160

170

180

190

200

210

220

230

240

25@
260
270

280

PRINT"{CLR} {12 DOWN} {12 RIGHT}PLEASE
{SPACE}wWAIT" trem 12
SN=54272:FORI=SNTOSN+24 : POKEI , @ :NEXT:
AD=54277 : SR=AD+1 : LF=SN: LH=SN+1

:rem 204
CR=SN+4:VL=54296 :rem 136
POKEAD, 16 : POKESR, 240 :rem 171
POKEVL, 1 srem 248
GOSUBB82@ :GOSURB1810 :rem 48
T$="{RVS} {48 SPACES}{OFF}":P=5:5C=0:L
V=1 :rem 183
FORI=1TO4:RM(1)=0:NEXT :rem 162

s$="{Rvs} (2 SPACES}{OFF}(36 SPACES}
[Rvs}{2 SPACES]}{OFF}" :rem 211
POKE49194,7 :rem 53
DEFFNRX (X )=INT(RND(1)*87)+X:DEFFNRY (Y
)=INT(RND(1)*57)+Y:POKE53280,0
:rem 247
POKES53281,0:PL=1524:PX=20:PY=12:0PL=1
524 :POKEPL, 81 : POKEPL+54272,4 :EN=53269
srem 117
POKEEN, 255: POKE49192,@:LV=1:5C=0:CS=5
3278:CD=53279:GOSUB330:GOTO115
trem 237
PRINT"{CLR}"; :PRINT:PRINTTS;S$;S$;:GO
SUB180:PRINTSS;SS$; :GOSUBL8@ : PRINTSS; S
$:TS srem 79
PRINT" {HOME }" : RETURN :rem 15@
PRINT"(RVS} (2 SPACES}{OFF}(2 SPACES]}
gAa*************ESS [ 2 SPACES}EA?****"
*kx kA **ESY[2 SPACES)} (RVS) (2 SPACES]
IOFFI' irem 41
PRINT"{RVS}{Z SPACES} {OFF}{2 SPACES}-
{13 SPACES}-{2 SPACES}-{13 SPACES]-
{2 sPACES}{Rvs}{2 SPACES}{OFF}";
:rem 98
PRINT" (RVS} {2 SPACES}{OFF}{2 SPACES}-
{13 SPACES}-{2 SPACES}-{13 SPACES}- ~
{2 spaceEs}{Rvs}{2 sSPACEs]}{OFF}";
rrem 90
PRINT"{RVS} (2 SPACES}{OFF}{2 SPACES]}I
{13 SPACES}I{2 SPACES}I{13 SPACES}I
{2 spACES}{Rvs}{2 sPACES}{OFF}";
srem 11
PRINT"{RVS} {2 SPACES}{OFF}{2 SPACES}-
{13 sPACES}-{2 SPACES}-{13 SPACES]-
{2 sPACES}{Rvs}{2 SPACES}{OFF}";
:rem 92
PRINT"[RVS} {2 SPACES}{OFF}(2 SPACES}-
{13 sPACES}-{2 SPACES}-{13 SPACES}-
{2 spaces}{RVS}{2 SPACES}{OFF]";
trem 93
PRINT"{RVS}{2 SPACES]}[OFF}{2 SPACES]}
EZS*************Exgiz SPACES]EZS*****
********Exg{z SPACES} (RVS} (2 SPACES]

OFF}" trem 62
RETURN trem 119
PRINT"{CLR}"; :PRINT:PRINTTS; :rem 120

FORI=1TO2@ :PRINTSS; :NEXT: PRINTTS : PRIN
T" {HOME} " :PRINT" {9 DOWN}"; :rem 106
DS="ELJkJI (36 SPACES}EL3IEJIJI":PRINTDS;
DS$;D$: DS : RETURN :rem 139



290

291
330
335

336
340

341
342
343
344
350
360
370
380
390

400
410

420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
610
611
612

613
650

660
670
680
690
700

710

PRINT" {HOME} (23 DOWN)} {YEL}{2 SPACES}S
CORE"SC"{3 SPACES}LEVEL"LV" {3 SPACES}

LIVES"P"E73": :rem 67
PRINT" { HOME} " : RETURN :rem 154
IFTC<>4THEN340 :rem 48

TC=0 : FORI=1T04 :RM(I)=0@:NEXT:LV=LV+1:G
0sSUB88d :rem 24
IFLV/4=INT(LV/4) THENP=P+1:V=7-INT(LV/
4):IFV>=@THENPOKE49194,V :rem 61

POKE49192,0: POKE53269,8:GOSUB160 :GOSU
B290 : IFP=@ THEN610 :rem 235
IFRM(1)=1THENPOKE1315,160 :rem 161
IFRM(2)=1THENPOKE1332,160 :rem 162
IFRM(3)=1THENPOKE1675, 160 :rem 174
IFRM(4)=1THENPOKE1692,160 :rem 175
POKEPL, 81 : POKEPL+54272,4 :rem 140
M=PEEK (56320 ) :M=(MAND15) irem 52
IFM=15 THEN 360 :rem 225
DX=((M>8)AND(M<12))-(M<8) :rem 40
pY=((M=6)0OR(M=1@)OR(M=14))-((M=5)0OR(M
=9)OR(M=13)) :rem 185
PX=PX+DX : PY=PY+DY srem 121

PL=(PY*40 )+1024+PX :IFPEEK(PL) <>32THEN
430 rrem 59
POKEOPL, 32 : POKEOPL+54272,@: POKEPL , 81 :

POKEPL+54272,4:0PL=PL:GOTO360 :rem 88
IFPEEK(PL) <>9THENGOTO598 srem 241
IFPY=7THENRM=1 :rem 128
IFPY=16THENRM=3 srem 179
IFPX>19THENRM=RM+1 :rem 127
IFRM=1THENCL=6 :rem 104
IFRM=2THENCL=7 s:rem 1@7
IFRM=3THENCL=5 :rem 1@7
IFRM=4THENCL=2 srem 97
POKES53292,CL srem 133

IFRM(RM)=1THENPX=PX-DX:PY=PY-DY:PL=(P
Y*40)+1024+PX :OPL=PL:GOT042@ :rem 162
FORI=1TO04:POKE204@+1, 233+RM: POKE53287
+I,CL+1:NEXT:POKE2045,235+RM: GOSUB65@
:rem 202
X=PEEK(53248) : Y=PEEK(53249) srem 247
IFX<=46THENPX=-3*( (RM=1)OR(RM=3))-20@*
((RM=2)OR(RM=4)) :rem 29
IFX>46THENPX=-19*( (RM=1)OR(RM=3))-36%*
((RM=2)OR(RM=4)) :rem 33
PY=-7*( (RM=1)OR(RM=2))-16*( (RM=3)OR(R
M=4)):PL=(PY*40)+1024+PX : OPL=PL
rrem
srem

142
GOT0330@ 198
PX=PX-DX : PY=PY-DY :rem 135
GOTO360 srem 104
PRINT"{HOME} {7 DOWN} (16 RIGHT}{RVS}

{YEL}GAME OVER{OFF}" srem 90
PRINT" {DOWN} {7 RIGHT}{RVS}PRESS ANY K

EY TO PLAY AGAINK73{OFF}":POKE198,0

:rem 129
WAIT198,1 trem 205
PRINT" {CLR}" : RETURN :rem 24

POKEOPL, 32 : POKEOPL+54272, 0@ : POKEPL,81:
POKEPL+54272,4:GOSUB26@ : GOSUB29@

:rem 250
IFPX=180RPX=35THENGBO :rem 52
X=45:Y=145:POKE53264 ,PEEK(53264 )AND25
4:POKE49189,@:GOT0694 :rem 168
X=45:Y=145:POKE53264,PEEK(53264)0R1:P
OKE49189,1 tsrem 192
POKE53248,X:POKE53249,Y:POKE53264, PEE
K(53264}ANDl:POKE53269,B s:rem 5@
PL=53250:POKEPL,FNRX(58}:POKEPL+1,FNR
Y(67):POKEPL+2,FNRX(169) srem 227
POKEPL+3,FNRY(67):POKEPL+4,FNRX{58}:P
OKEPL+5,FNRY(146) trem 50

728

730

740
758
760

7760
780

785

790
800
8081

882

8083
81@

820

830
840

845

850
880

890
900

91@
920
930

960
978
980
990
1008

1010
1020
183@
1850
10608
1076
108@
1090

1109
1118
112@
1146
1150
1160
117@
1180

1190

POKEPL+6,FNRX (167) : POKEPL+7 ,FNRY (146)
:rem 220
POKEPL+8, INT(RND(1)*222)+33:POKEPL+9,

INT(RND(1)*139)+66:POKEEN, 255 :rem 64
GOSUB90@: POKE49178,@ :rem 134
SYS49152:A=PEEK(49178) srem 219

IFA=1THENPOKE49178,@:POKE4919@,@: RETU
RN srem 136
IFA<>2THENS8QO :rem 225
POKE49178,3:POKE49190,0: P=P-1 : IFRM(RM
)=1THENRM(RM)=0:SC=5C-3@00:TC=TC-1
srem 207
FORI=2@0TO@STEP-1:POKELH, I :POKECR,17:F

ORW=1TO2@ :NEXT: POKECR, 16 :NEXT :rem 82
POKECR,@:POKE53261 ,@ :RETURN :rem 160
IFA<>3THENBL1@ srem 221

SC=SC+3@@:G0OSUB29@ : TC=TC+1 : POKE49178,
@:RM(RM)=1:POKES53261,0 :rem 229
FORI=@TOl@PSTEP1@:POKELH, I:POKECR,17:
FORW=1TO2@ :NEXT: POKECR, 16 :NEXT

srem 122
POKECR,@:GOTO758 srem 202
POKE49178,8:POKE49190,0:SC=SC+1@ :GOSU
B29@:GOTO75@ srem 144
POKE2040,230:POKE2@41,231 : POKE2@42,23
2:POKE2@43,233:POKE2044,234 trem 36
POKE2@45,236 : POKE2046,235 :rem 87
CH=0:FORI=14720T015359: READA: POKEI , A:

CH=CH+A:NEXT :rem 11
IFCH<>45651 THENPRINT"BAD DATA IN SPRI
TE DEFINITIONS":END :rem 214
RETURN srem 125

POKEEN,@:PRINT"{CLR} (5 RIGHT} (5 DOWN]}
YOU HAVE ACHIEVED LEVEL ";Lv" "

:rem 86
FORW=1TOl@0@@ :NEXT : RETURN :rem 68
A=PEEK(49189}:0NA+1GOT0919,920

:rem 170
A=1424:GOT0930 irem 242
A=1462 trem 230

FORI=ATOA+120STEP48:POKEI, 160 :POKEI+1

+ 160 :NEXTI : RETURN srem 174
DATA®,60,0,0,126,8,0,219 :rem 120
DATAQ,8,255,0,0,255,0,0 irem 78
DATAl26,0,0,608,0,1,255,128 :rem 230

DATA3,255,192,3,126,192,3,126:rem 143

DATA192,3,126,192,3,126,192,3

irem 174
DATA126,192,0,162,0,0,162,0 :rem 43
DATA®,1062,06,0,102,0,0,102 :rem 186
DATAG ,2,102,0,0,231,0,0 trem 91
DATA®,0,0,0,0,0,0,0 :rem 148
DATA112,0,0,216,0,1,2406,0 :rem 201
DATAl,192,0,1,192,0,0,224 :rem 216
DATAQ,9,56,0,0,28,0,0 srem 12
DATAl4,9,240,14,131,252,14,199

:rem 222
DATA255,14,2067,15,158,254,7,252

:rem 25
DATA124,3,248,56,0,224,0,0 trem 12
DATAQ ,0,0,0,0,0,0,0 :rem 146
DATA®,0,0,12,0,48,30,0 :rem 54
DATA120,18,24,72,51,60,204,97

trem 178
DATA60,134,13,153,176,38,255,120

trem 65
DATAS51,127,204,45,255,180,118, 255

:rem 121
DATAl118,219,255,219,53,255,172,110@

:rem 182
DATA255,118,219,255,219,48,60,12

:rem 88
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1200
121@
1238
1240
1250
1260

1270
1280

1290
1360
1320
1330

1348

135@
136@
1370
1380

1390
1410
1420
1430
144@
145@
1460
147@
1480
1490
1508
1510
1520
1530

1540

1550
1560
15706
1580
159@
1600

1610
1620

1630

1640
1650

1660
1670
1680
169@
1700
1710
1720
1739
1746

175@
176@

DATA32,24,4,96,0,6,64,0 trem 127
DATA2,64,0,2,0,0,0,0 s:rem 208
DATAO,24,0,0,60,9,8,126 trem 1085
DATA®,®,195,8,0,195,0,0 s:rem 115
DATAl1062,0,0,60,0,0,255,0 srem 155
DATAl,255,128,3,189,192,3,189

srem 197
DATA192,7,126,224,7,126,224,9

t:rem 189
DATAl126,144,16,255,8,9,126,144

trem 241
DATA6,255,96,0,255,8,1, 255 :rem 36
DATA128,3,255,192,0,0,08,0 :rem 216
DATA2,0,64,14,66,112,63,90 :rem 23

DATA252,127,255,254,255,129,255,255

trem 239
DATAl65,255,221,129,187,136,195,17

irem 192
DATA®,195,0,0,102,0,0,126 trem 210
DATAD,0,60,8,0,60,0,0 :rem 4
DATA60,0,0,60,0,16,56,0 :rem 119

DATA48,248,0,255,224,0,127,128

:rem 237
DATA®,48,0,0,16,0,0,16 srem 69
DATAQ,0,0,0,0,0,0,0 :rem 148
DATAQ ,0,0,0,0,0,0,0 :rem 149
DATAG,0,8,126,0,1,153,128 srem 212
DATA2,68,64,6,255,96,6, 255 srem 44
DATA96,2,60,64,1,153,128,0 :rem 30
DATAl126,0,0,0,0,0,0,0 rrem 2
DATAQ ,0,0,0,0,0,0,0 srem 154
DATAG,0,0,0,0,0,8,255 trem 7
DATAQ ,0,0,0,0,0,0,0 srem 156
DATAG,0,0,0,0,0,0,0 :rem 148
DATAG ,0,0,0,0,0,0,0 s:rem 149
DATAG,@,0,63,255,252,96,0 trem 227
DATA6,192,0,3,255,255,255,192
t:rem 188
DATA20,3,192,28,3,192,8,3 srem 229
DATA192,0,3,255,255,255,0,8 :rem 76
DATAG,0,0,9,0,0,8,255 :rem 6
DATA®,0,0,0,9,0,0,0 srem 155
DATA®,?,0,0,0,0,0,0 srem 156
DATAD,6,9,06,8,97,255,134 srem 177
DATA146,0,73,147,129,201,137,255
:rem 76
DATAl145,135,255,225,128,255,1,65
:rem 81
DATA255,138,34,126,68,28,60,56
irem 240
DATA@, 255,8,3,255,192,31,255:rem 127
DATA248,0,0,9,0,9,8,255 trem 115
DATAl,255,128,3,255,192,7,129
rrem 192
DATA224,12,195,48,24,102,24,56
trem 235
DATA6@,28,60,126,60,54,195,108
irem 242
DATA51,153,204,49,189,148,49,189
:rem 101
DATA140,51,153,204,54,195,108,60
trem 79
DATAl26,68,56,60,28,24,102, 24
:rem 175
DATAl12,195,48,7,129,224,3,255
irem 191
DATA192,1,255,128,0,0,0,0 trem 220
DATA9,9,0,9,0,0,9,0 :rem 153
DATAOG,0,0,0,0,126,0,0 :rem 3
DATA195,0,0,195,0,0,126,0 trem 226
DATA@G,60,0,0,60,0,0,60 t:rem 62
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1778
1780

1796

1800
181@

1820
183@
18408

1850
1860
187@
1880
189@
19@@
191@
192@
193@
1940
1950
1960
197@
1980
199@
2000
2010
2020
2030
2040
2059
2060
2078
2080
2090
2100
2110
2120
2130
2140
2150
2160
21749
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2299
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440

DATA®,0,126,0,8,255,0,0 :rem 114
DATA255,0,1,255,128,1,255,128

:rem 186
DATA3, 255,192,3,255,192,3, 255

:rem 196
DATA192,1,255,128,0,255,8,8 :rem 71
CH=0:1=49152:I1FPEEK(I)=76THENRETURN

:rem 200
READ A:CH=CH+A:IFA=256THEN184@:rem 1
POKEI ,A:I=I+1:G0OTO1820 :rem 84
IFCH<>141279THENPRINT"BAD DATA ERROR

IN ML DATA.":END srem 141
RETURN :rem 174
DATA 76,24,194,1,2,4 :rem 205
DATA 8,16,32,64,128,254 s:rem 106
DATA 253,251,247,239,223,191:rem 102
DATA 127,0,0,0,0,0 t:rem 82
DATA 0,0,0,0,0,0 :rem 224
DATA ©,0,0,0,0,0 :rem 225
DATA 0,0,0,0,0,0 srem 226
DATA ©,8,173,206,192,10 :rem 29
DATA 168,141,19,192,185,0 :rem 205
DATA 208,141,21,192,172,20 :rem 240
DATA 192,185,3,192,45,16 :rem 159
DATA 208,141,22,192,172,19 :rem 251
DATA 192,185,1,208,141,23 :rem 200
DATA 192,173,21,192,24,109 :rem 255
DATA 24,192,141,21,192,201 s:rem 226
DATA 255,240,19,201,08,240 :rem 174
DATA 3,76,129,192,172,20 :rem 142
DATA 192,185,3,192,141,22 trem 190
DATA 192,76,129,192,173,24 :rem 254
DATA 192,16,12,173,21,192 :rem 189
DATA 201,255,208,5,169,0 :rem 140
DATA 141,22,192,173,23,192 :rem 241
DATA 24,109,25,192,141,23 s:rem 190
DATA 192,172,20,192,173,22 :rem 244
DATA 192,240,12,185,3,192 :rem 187
DATA 13,16,208,141,16,208 :rem 182
DATA 76,168,192,185,11,192 :rem 255
DATA 45,16,208,141,16,208 :rem 189
DATA 172,19,192,173,21,192 :rem 247
DATA 153,0,208,173,23,192 :rem 189
DATA 201,66,144,9,201,205 :rem 186
DATA 240,2,176,3,153,1 :rem 35
DATA 208,169,0,141,24,192 :rem 195
DATA 141,25,192,96,173,0 :rem 149
DATA 226,41,15,201,15,208 srem 172
DATA 3,76,111,193,32,287 s:rem 137
DATA 193,32,44,192,173,1 :rem 142
DATA 208, 201,66,208,9,24 :rem 143
DATA 165,1,141,1,208,76 :rem 83
DATA 246,192,201,205,208,6 :rem 241
DATA 56,233,1,141,1,208 :rem 85
DATA 173,16,208,41,1,208 :rem 141
DATA 42,173,0,208,201,39 :rem 140
DATA 208,74,173,1,208,201 :rem 193
DATA 130,144,22,2061,161,176 :rem 21
DATA 18,173,16,208,41,1 :rem 87
DATA 205,37,192,240,8,169 :rem 200
DATA 1,141,26,192,76,111 :rem 137
DATA 193,238,0,208,76,78 :rem 159
DATA 193,173,6,208,201,49 :rem 194
DATA 208,32,173,1,208,201 trem 185
DATA 130,144,22,201,161,176 :rem 28
DATA 18,173,16,208,41,1 :rem 94
DATA 265,37,192,240,8,169 :rem 287
DATA 1,141,26,192,76,111 s:rem 135
DATA 193,206,0,208,162,5 :rem 138
DATA 32,54,195,173,32,192 :rem 199
DATA 240,23,169,3,141,26 :rem 139
DATA 192,160,5,185,11,192 :rem 196



2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2709
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
293@
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
3040
3050
3060
3870
3080
3090
3100
3110
3120
3134
314@
315@

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

45,21,208,141,21,208 trem 186
169,10,169,0,153,0 :rem 83
2¢8,173,38,192,208,90 srem 2
173,43,192,208,85,173 :rem 4
g,220,41,16,208,78 :rem 94
173,40,192,201,3,176 :rem 188
71,169,5@,141,43,192 trem 196
169,1,141,38,192,238 trem 202
40,192,169,10,141,1 :rem 136
212,169,17,141,4,212 :rem 189
162,2,32,15,194,169 :rem 150
16,141,4,212,160,12 :rem 131
173,0,208,153,0,208 :rem 140
173,1,208,153,1,208 :rem 143
173,16,208,41,1,240 srem 142
9,173,16,208,9,64 :rem 54
141,16,208,96,173,16 :rem 199
208,41,191,141,16,208 :rem 241
96,168,41,1,208,8 trem 55
169,255,141,25,192,76 :rem 4
230,193,152,41,2,208 trem 190
5,169,1,141,25,192 trem 99
152,41,4,208,8,169 :rem 104
255,141 ,24,192,76,253 rrem 1
193,152,41,8,208,5 trem 104
169,1,141,24,192,173 trem 195
38,192,208,12,173,24 srem 197
192,141,39,192,173,25 :rem 253
192,141,41,192,96,168 :rem 251

255,136 ,208,253,2062,208 :rem 91
248,96,169,0,141, 20 irem 153
192,32,202,192,44,43 :rem 197
192,240,3,206,43,192 trem 198
173,26,192,208,88,173 :rem 11
38,192,240,21,32,13 :rem 145
196,173,38,192,240,13 :rem 252
173,26,192,208,78, 32 :rem 198
13,196,173,26,192,208 :rem 255
62,174,42,192,32,15 irem 148
194,162,0,173,27,192 :rem 203
24,105,1,201,5,208 :rem 84
2,169,1,141,27,192 irem 100
141,20,192,168,185,3 :rem 203
192,45,16,208,208,16 :rem 207
152,10,168,185,0,208 :rem 281
208,8,232,224,4,2409 trem 140
161,76,79,194,32,139 trem 215
194,173,26,192,208,3 :rem 205
76,24,194,169,0,141 :rem 155
38,192,96,173,27,192 :rem 219
19,168,185,0,208,141 :rem 196
21,192,185,1,208,141 :rem 197
23,192,173,23,192,285 :rem 252
1,208,208,8,169,0 trem 54
141,23,192,76,187,194 trem 12
144,8,169,255,141, 25 trem 195
192,76,187,194,169,1 srem 210
141,25,192,172,27,192 :rem 243
185,3,192,45,16,208 :rem 147
208,8,169,0,141,22 :rem 89
192,76,211,194,169,1 srem 2082
141,22,192,173,16, 208 :rem 241
41,1,205,22,192,240 trem 131
5,176,18,76,236,194 :rem 163
173,21,192,205,0,208 :rem 189
240,12,144,5,169, 255 trem 189
76,248,194,169,1,76 :rem 162
248,194,169,0,141,24 :rem 196
192,173,24,192,73,255 :rem 252
24,105,1,141,34,192 :rem 132
173,25,192,73,255,24 :rem 201

3160
3170
3180
3190
3200
3210
3220
3230
3240
3250
326@
3270
3289
3290
3300
3310
3320
3330
3340
3350
3360
3376
3380
3390
3400
3410
3420
3430
3440
3450
3460
34790
3480
3490
3500
351@
3520
3530
354@
3550
3560
3579
3580
3590
3600
3610
3620
3630
3640
3650
3660
3670
3680
3690
3700
3710
3720
3730
3749
3750
3760
3770
3780
3790
3800
3810
3820
3830
3840
3850
3860

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

165,1,141,35,192,32 :rem 134

44,192,32,33,195,173 srem 202
32,192,288,1,96,32 :rem 98
229,195,96,162,8,236 :rem 210
20,192,2408,8,32,54 :rem 85
195,173,32,192,208,5 t:rem 198
232,224,6,208,238,96 irem 200
173,20,192,1@,168,185 :rem 245
p,208,141,28,192,185 trem 195
1,208,141,29,192,138 s:rem 196
19,168,185,06,208,141 :rem 191
36,192,185,1,208,141 :rem 192
31,192,173,29,192,56 :rem 208
233,19,205,31,192,176 :rem 251
11,173,29,192,24,1@5 trem 188
19,205,31,192,176,6 srem 146
169,0,141,32,192,96 :rem 148
172,20,192,185,3,192 :rem 196
45,16,208,240,2,169 irem 146
1,141,33,192,138,168 :rem 197
185,3,192,45,16,20@8 trem 153
240,2,169,1,205,33 :rem 89
192,240,46,176,25,173 :rem @
28,192,56,233,15,176 trem 210
11,205,390,192,176,6 srem 137
169,1,141,32,192,96 trem 149
169,0,141,32,192,96 :rem 149
173,28,192,24,105,15 srem 195
144,242,205,39,192,144 :rem 33
237,169,1,141,32,192 irem 198
96,173,28,192,56,233 trem 214
15,176,2,169,0, 205 :rem 97
390,192,176,216,173,28 trem @
192,24,185,15,144,2 irem 143
169,255,205,30,192,144 trem 41
201,169,1,141,32,192 t:rem 186
96,138,240,31,173,34 :rem 199
192,141,24,192,173,35 :rem 248
192,141,25,192,32,44 irem 196
192,173,34,192,141,24 :rem 249
192,173,35,192,141,25 :rem 252
192,32,44,192,96,169 srem 217
2,141,26,192,96,160 :rem 152
12,185,1,208,201,66 :rem 146

240,106,201 ,205,240,102 :rem 63

173,16,208,41,1, 2@8 :rem 140
7,185,0,208,201, 39 :rem 95
240,88,185,@,208, 201 irem 195
49,240,81,173,39,192 :rem 210
141,24,192,173,41,192 :rem 248
141,25,192,169,6,141 trem 202
20,192,32,44,192,160 :rem 196
12,185,1,208,201,66 :rem 146
24@,52,281,295.24@,48 :rem 241
173,16,208,41,64,208 trem 197
10,185,08,208,201, 39 trem 137
240,34,76,104,196,185 :rem 255
#,208,201,49,240, 24 srem 137
162,1,32,54,195,173 :rem 150
32,192,208,22,232,224 :rem 243
5,208,243,76,122,196 :rem 208
169,0,141,26,192,96 :rem 160
169,0,141,26,192,76 :rem 159
171,196,138,24,105,3 s rem 205
141,26,192,138,168,185 :rem 52
11,192,45,21,208,141 :rem 188
21,208,185,11,192,45 :rem 197
16,208,141,16,208,152 :rem 244
19,168,169,6,153,0 :rem 94
208,169,0,141, 38,192 srem 205
160,12,153,1,208,96,256 :rem 93
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Program 5: The Forbidden Crypt—
Plus/4 And 16 Version

20

3@
40

50
60

78
80

90

100
110
120
130

149
15@

160

170
180

190
200

210

220

230

240

250

260

270
280
290

300

310

320
330
340
350

360
376
380
390
400

138

POKES55,8: POKES6,60:CLR: COLOR @,1,@:COL
OR4,1,0:COLOR1,7,4
DIMMN(4,6),DR(8),RM(4)

FORI=1TO4 :FORJ=1TO6 : READMN(I,J) :NEXTJ:
NEXTI:FORI=1TO8:READDR(I) :NEXT
FORI=1TO4 :RM(I)=1:NEXT
DATA®,77,78,40,79,72,90,82,83,1,84,69,0
,85,86,1,87,34,0,88,89,48,90,52
DATA-4%,-39,1,41,40,39,-1,-41
DEFFNY (X)=INT(X/4@) : DEFFNX (X ) =X~ (FNY (X
)*4a)
PR=30

GOSUB128@ :GOSUB1380@

VOL 5

T$="{RVS} {48 SPACES}{OFF}"
s$="{Rvs} {2 sPACES}{OFF}{36 SPACES]}
{RvS} {2 SPACES}{OFF}":P=5
DEFFNA(X)=INT(RND(1)*X)+1

DEFFNRX (X)=INT(RND(1)*10@)+X:DEFFNRY (
Y)=INT(RND(1)*58)+Y
PL=3572:PX=20:PY=12:0PL=PL
LV=1:5SC=0:G0OSUB33d: END

PRINT" {CLR}"; :PRINT: PRINTTS$;SS$;SS; :GO
SUB20@@:PRINTSS;S$; :GOSUB20@ : PRINTSS; S
$:TS

PRINT" {HOME }" : RETURN

PRINT" {RVS} {2 SPACES){OFF}[2 SPACES)
EAa****t*t*****tgsg[z SPACES}EAQ*****
*xxxwxxxkSi[2 SPACES]}(RVS]} (2 SPACES]
[OFF]";

PRINT"{RVS} {2 SPACES}(OFF}{2 SPACES}-
{13 SPACES}-{2 SPACES}-{13 SPACES} -
{2 SPACES}{Rvs}{2 SPACES}{oFF]}";
PRINT"{RVS} {2 SPACES}{OFF}{2 SPACES}-
{13 SPACES}-{2 SPACES}-{13 SPACES}-
{2 spaces}{Rvs}{2 SPACES}{OFF}";
PRINT"{RVS} (2 SPACES)}{OFF} {2 SPACES}I
(13 SPACES)}I{2 SPACES}I{13 SPACES}I
{2 SPACES}{RVS}{2 SPACES}{OFF}";
PRINT"{RVS}{2 SPACES}{OFF}{2 SPACES}-
(13 sPACES}-{2 SPACES}-{13 SPACES}-
{2 sPACES}{Rvs}{2 SPACES}{oOFF]}";
PRINT" {RVS} (2 SPACES}{OFF}(2 SPACES} -
{13 SPACES}~-{2 SPACES}-{13 SPACES}-
{2 spACES}[Rvs}{2 SPACES}{oFF}";
PRINT"{RVS} {2 SPACES}{OFF}{2 SPACES]
gzatti**t**t****gxg[z SPACES ], gzgi****
*uxk*x**EXI12 SPACES}(RVS} (2 SPACES]
[OFFI";

RETURN

PRINT" {CLR}"; : PRINT: PRINTTS ;
FORI=1TO2@:PRINTSS; :NEXT:PRINTTS : PRIN
T"{HOME}" : PRINT" {9 DOWN}";
D$="EL3IKJII (36 SPACES)EL3EJI3":PRINTDS;
DS$;:D$ ;DS : RETURN

PRINT"{HOME} {23 DOWN}{YEL} {2 SPACES]}S
CORE"SC" {3 SPACES}LEVEL"LV"{3 SPACES}
LIVES"P"E73"

PRINT" {HOME}" : RETURN

REM OUTSIDE ROOM

IFTC<>4THEN360

TC=0 : FORI=1T04 :RM(I)=1:NEXT:LV=LV+1:G
OSUB1@30:IFLV/4=INT(LV/4) THENP=P+1
GOSUB180 :GOSUB310 : I FP=0 THEN600Q
IFRM(1)=@THENPOKE3363, 160
IFRM(2)=@THENPOKE3380,160
IFRM(3)=@THENPOKE3723,160
IFRM(4)=0THENPOKE3740,16@
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410
420
430
440
450
460

470
480
490
500
518
520
530
540
550
560
570

580
590
600

61@

620
630

640

650
660
670

680

690

700
710

720
730
740
7508
760
770
780
790

800
810

820
830

B40@
850
860@

870
880
890
200
91@
920

930
940

POKEPL, 81 : POKEPL~1024, 4

D=DR(JOY (1)AND15)

IFD=@THEN420

PL=PL+D: IFPEEK(PL) <>32THEN470

SOUND1, 200, 1
POKEOPL-1024,0: POKEOPL, 32 : POKEPL-1324
,4:POKEPL, 81 : OPL=PL:GOT0420

IFPEEK (PL) <>9THENPL=0PL: GOT0420
PY=FNY(PL-30872) : PX=FNX(PL-3072)
IFPY=7THENRM=1

IFPY=16THENRM=3

IFPX> 19 THENRM=RM+1

IFRM=1THENCL=6

IFRM=2THENCL=7

IFRM=3THENCL=5

IFRM=4THENCL=2
IFRM(RM)=@THENPL=PL-D:G0T0460
PX=FNX(PL-3072) : PY=FNY (PL-3@72) : GOSUB
640

REM

GOT0340

PRINT"{HOME} {7 DOWN} {16 RIGHT}[RVS}
{YEL}GAME OVER[OFF]}"

PRINT" {DOWN} {7 RIGHT}{RVS}PRESS ANY K
EY TO PLAY AGAINE73{OFF}":POKE239,0
WAIT239,1

PRINT" {CLR}" :RUN

GOSUB280:GOSUB31@ : I FPX=210RPX=4THENPX

'=2:PY=11:G0TO660@

PX=37:PY=11

GOSUB1@50
PL=PX+4+3072+(PY*40) : POKEPL,@: POKEPL-10
24,2 :0PL=PL

MT=MN(RM, 2) :MB=MN(RM, 3) :MP=MN(RM, 4) :M
D=MN(RM, 5) :MC=MN(RM, 6)
FORI=@TO3:X=FNA(35)+2:Y=FNA(18)+2:2=3
@72+X+(Y*40) : POKEZ+MP, MB: POKEZ ,MT
POKEZ-1024 ,MC:POKEZ+MP-1024 ,MC:M(1)=2
:NEXTI
X=FNA(18)+1:Y=FNA(12)+1:Z2=3072+X+(40*
Y): IFPEEK(Z)<>32THEN710
TR=2+MT : TL=Z: POKETL, TR
FL=0:DOWHILEFL=0

D=DR (JOY (1)AND15) :A=PEEK( PL+D)
IFD<>@THENDM=D

IFJOY (1)AND128THENGOSUB1130
IFA=32THENB810@

IF(A=0)OR(A=160)THEN830
IFA=TRTHENSC=SC+30@:RM(RM)=@:TC=TC+1:
GOSURBR31P :GOSUB127@ :GOTO810
FL=1:G0T0840

PL=PL+D: POKEOPL-1024,0: POKEOPL, 32 : POK
EPL-1024,2:POKEPL, @ :0PL=PL
SOUND1,10@,1
TQ=MQ:GOSUB91@ : IFTQ<>MQTHENFL=1:A=0:F
ORI=200TOBGSTEP-5:SOUND1,I,2 :NEXT

LOOP

IFA>100QTHENB70@
P=P-1:IFRM(RM)=0THENRM(RM)=1:SC=SC-30
@:TC=TC-1

PX=FNX(PL-3072) :IFRM>2THENPY=16 : ELSEP
Y=7

IFPX <20 THENPX=-20*( (RM=2)OR(RM=4) )-3*
((RM=1)OR(RM=3)) :GOTO900

PX=-19*( (RM=1)OR(RM=3) ) -36*( (RM=2)OR(
RM=4))
PL=3072+PX+(PY*40 ) :OPL=PL: RETURN
FORI=1TO4 : MM=MM+1 : I FMM=4 THENMM=0
IFM(MM) <>@THENI=6

NEXT I

IFI=5THENRETURN



950
960
970

980
981

982

V1=PL-3072:Y1=FNY (V1) :X1=FNX (V1) :V=M(
MM)-3072

Y=FNY (V) :X=FNX(V) :M=40*(Y>Y1 ) -40*(Y<Y
1) :M=M-1*(X<XL)+1*(X>X1) :TM=M(MM)+M
Q=PEEK(TM) : R=PEEK(TM+MP) : IFQ=A0RQ=C10
RR=C1THENMQ=MQ+1 : RETURN
IF(M<>MP)AND(M<>~MP ) THEN990@
IFM=MPTHENIF(R<>@)AND(R<>32) THENRETUR
N

IFM=-MPTHENIF (Q<>@)AND(Q<> 32 ) THENRETU

RN

983
990
1000

1010
1020
1030

1040
185@
1060
1070
1080

1390
1100
1118
1128
11308
1140
1150
1160

117@
1180
1190
1200

1210
1220
1230

1240
1250

1260
1270

128@
1290
1300
131@
132@
1330
1340
1350

1360

1370
1380

1390
1400
1410
1420
1430
1440
1450

GOTO1060
IF(Q<>32)OR(R<>32) THENRETURN

POKEM(MM), 32 : POKEM(MM) +MP, 32 : POKETM~
1024 ,MC: POKETM+MP~-1@24 ,MC: POKETM, MT
POKETM+MP, MB:M(MM)=TM

RETURN

PRINT"{CLR}[1@ DOWN}{6 RIGHT}YOU HAV
E ACHIEVED LEVEL "Lv"1"

FORW=1TO1@00 :NEXTW: RETURN
IFPX=37THENGOTO1076

A=3472:G0T0O1080

A=3510
FORI=ATOA+120STEP4@ : POKEI, 160 : POKEI +
1,160 :NEXTI : RETURN

D=JOY (1)

IFD=@THENRETURN

D=DR(D) : RETURN

REM FIRE

MS=PL+DM:OMS=MS: PT=PL

SD=900

B=PEEK (MS)
IF(B=164)0OR(B=117)OR(B=118)OR(B=TR)T
HEN1250

PT=PT+1

IFB=MBORB=MTTHEN1210
SD=SD-18:SOUND1,SD, 1@
POKEOMS-1024,0: POKEMS-1024, 27 : POKEMS
,PR: POKEOMS, 32 :OMS=MS : MS=MS+DM: GOTO1
150

SC=SC+10 :GOSURB31@

FORI=@BTO3

IFM(I)=MSORM (I)+MP=MSTHENPOKEM(I),b 32
:POKEM(I)+MP,32:M(I)=0

NEXT

IFPT <>PLTHENPOKEOMS , 32 : POKEOMS-1024,
1)

RETURN
FORI=10@TO1@@@STEP50:SOUND1,I,2:NEXT
: RETURN
FORI=819T0869 : READA : POKEI ,A:NEXT
SYs819

POKE65298,PEEK(65298)AND251
POKE65299, (PEEK(65299)AND3)OR(60)
RETURN
DATAl69,0,133,55,169,60,133,56,160
DATA®@,185,9,208,153,08,60,200,152
DATA208,246,185,0,209,153,0,61,200,1
52,208,246,185,0,210,153,0
DATA62,200,152,208,246,185,0,211,153
,9,63,200,152,208

DATA246,96
FORI=1T0O14 :READA: FORJ=153608+ (A*8)TO1
5360+ (A*8) +7 : READB: POKEJ, B: NEXT : NEXT
RETURN _
DATA®,68,126,219,255,189,195,126,60
DATA77,129,66,36,24,126,153,24,126
DATA78,153,24,126,153,24,126,153,0
DATAS2,8,0,0,131,198,108,56,0
DATAB3,4,24,24,140,204,108,56,0
DATAB5,28,54,98,64,113,63,5,5

1460
1470
1480
1490
1500
15108
1520

1530

DATAB6,0,0,0,16,248,252,80,80
DATA88,24,36,36,24,126,189,189,189
DATAB89,189,60,60,126,255,0,0,0
DATA30,0,0,24,60,60,24,0,0
DATA79,0,90,0,126,153,153,129, 255
DATAB4,192,224,118,60,28,62,38,0
DATA87,126,231,195,153,153,195,231,1
26

DATA90,60,24,24,24,60,126,126,60

Address File

(Article on page 60.)

BEFORE TYPING. ..
Before typing in programs, please refer to
“How To Type In COMPUTE!s GAZETTE
Programs,” which appears before the Program
Listings.
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20

30

40

60

70

80

90

100
110
120
130
140

150

160

170
180
190
200
210

220

L=12:8YS65517 :A=PEEK(781 ) :QS=CHRS(13):
IFA=40THENPOKES53281,15:L=20@ :rem 241
DIMMS(L,6),NS(6):FORI=1TO6:READNS(1):N
EXT trem 93
DATALAST NAME,FIRST NAME,ADDRESS,<LTY/
STATE,ZIP CODE, TELEPHONE trew 244
PRINT" {CLR} {2 DOWN}[3 RIGHT}[RVS}{BLK]
ADDRESS FILE"QS$"[2 DOWN}{RIGHT}1..RETR
IEVE FILE"QS"[DOWN}[RIGHT}2..ADD/START
FILE" srem 4/
PRINT" {DOWN} [RIGHT}3..EDIT FILE"QS"
{DOWN} [RIGHT}4..DISPLAY FILE"QS"[DOWN]
{RIGHT}5..SAVE AND END" :rem 5°
INPUT" {2 DOWN}YOUR CHOICE";B:0ONBGOSUB4
50,70,130,240,450:G0T040 :rem 132
N=N+1:PRINT" {CLR}RECORD #"N:FORJ=1TO6:
PRINTQS" {RIGHT} [RVS} [BLK}";NS(J);"
{(OFF} {BLU}": INPUTMS(N,J) :rem 35
NEXTJ:PRINT" [DOWN} [RVS}IN{OFF}EXT
[RVSID{OFF}ELETE (RVSIE{OQOFF}IND"
srem 194
GETAS: IFAS=""OR(AS<>"D"ANDAS<>"N"ANDAS
<>"E" ) THEN9@ rrem 205
IFAS="N"THEN70 srem 234
IFAS="E"THEN4